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Modelling Valences Of Physical Education And Sport 
 

Abalasei Beatrice-Aureliaa,, Popescu Luciana 

 
a”Alexandru Ioan Cuza” University of Iasi, Iasi, Romania 

 

 
Abstract 

 

 Sport is a social phenomenon and it should not be separated, while motivating its actions, from its own context: historical, social, 

cultural, political and economic (Bourdieu, 1978); sport and physical education, implicitly, has an independent history, influenced by 

impressive economic and social-political events in terms of magnitude, it has its own rhythm, its evolution laws, its obvious crises, its 

specific chronology. Through motor activity, the relations of human and sports intelligence improve, consolidate because sport is 

related to the forms of exercising and to movement games, where cooperation, relationships can create affinities, within the same group, 

in relation to the adverse team; moreover, sport provides feelings that promote everybody’s victory. We predict that the subjects with 

a high-school degree feature higher hostility, compared to performance athletes with a college degree. In order to assess this hypothesis, 

we applied the t test for independent samples. After conducting the statistical analysis, the social actors with high instruction level and 

high performance in sports feature lower levels of hostility compared to high school students. 
 
Keywords: education; model; physical education. 

 

1. Introduction 

 

The value of physical education and sport is provided by the relations that it creates between their protagonists and 

their consumer, between show creators and, not least, between teachers of physical education and sport / coach with their 

own self, formed by effort (Kirk, 2013):  

- of lines of physical exercise, trajectories combined with a theoretical and practical experience, concerning the 

multiple social representations, taken over from the experience of others,  

- of the semantic support of the sports habits conveys symbolical information, concerning the meanings of the 

fight transferred from the war, transformed and associated using a complex language of the old systems of the body and 

mind order, almost any sports event is or may be admitted as symbolical,  

- and of a specific social representation, which discovered the value of competition,  

- to state, after brief outlines, that the values of the past lead towards a synthesis, useful in the future, as psycho-

therapeutic interactions, officially organised by a teacher / educator about the social representations of well-balanced 

physical development,  

- this synthesis is born from the dominant element, the sports competition, which is featured with high intensity 

in the social, professional environment of the social actors, marked here by studies and articles concerning the pragmatic 

experience within the sports microcosm, considered theoretically, through the competences provided by the academic and 

competitive-sporting environment, materialised in the results of research papers: through bodily determinism, in the 

relation with the environment, in the relation with revolute time, but mostly in university reality, depending on the 

intelligence of the adaptation to the environment of the teacher / educator, through the sports intelligence to be transferred 

to trainees.  

An individual’s ego has the capacity of anticipating his own instincts in order to avoid entering into conflict with the 

moral exigencies, and in the case of normality, there is a latent conflicting state (Samia &Farid, 2021). The microcosm 

of motor activities, the sports one, references the economic situation, on which the performance based on education 

depends: the urban youth was especially affected by the economic crisis. The conveying of sports information, as 

interaction through gestures, signs, words, symbols covers various phases by the age of communicators, by the type of 

relationship where, in the activity destined to competition and to sports show, represents a special symbolic system, which 

enables the activation of motor systems and a symbolic system of collective relations.  

It is worth highlighting that play represents an activity without a precise goal, only the sports game represents free 

and pleasant elements, conducted following various rituals with symbolic significances, often lost, or seen as cosmic 

imitations: the “heaven and hell” game is related to the path of the sun, while the game of hopscotch symbolises an 

initiatory path, like the game of chess, a meditative ritual, while the games of cards refer to chromatic initiations. Sports 
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games with a ball also reference solar symbols just like soccer. We mention here that the motifs of alchemy start from a 

ludus puerorum (Biedermann, 2002). 

Problem Statement 

Sport is a social phenomenon (Milanovic et al., 2015) and it should not be separated, while motivating its actions, 

from its own context: historical, social, cultural, political and economic (Bourdieu, 1978); sport and physical education, 

implicitly, has an independent history, influenced by impressive economic and social-political events in terms of 

magnitude, it has its own rhythm, its evolution laws, its obvious crises, its specific chronology.  

Through motor activity, the relations of human and sports intelligence improve, consolidate because sport is related 

to the forms of exercising and to movement games, where cooperation, relationships can create affinities, within the same 

group, in relation to the adverse team; moreover, sport provides feelings that promote everybody’s victory. 

The specificity of sports resides in the values of life (Dragnea, Mate-Teodorescu, 2002); collaboration and team spirit 

create the values of a group, values resulted from the confrontations between two combating teams, both subordinated to 

the individual and collective values, promoted by sport: competitive (it satisfies the need for competition), of maximizing 

performance, conative (referring to the desire to exercise), socialising (integration, social dialogue, social assertion), 

cultural and economic (Dragnea, Mate-Teodorescu, 2002). 

In this respect, sport refers to psychophysical performance, to rules, to institutionalization and competition, to a 

pleasant leisure time, for between sport and society, there is a complex relationship seen from the perspective of two 

currents:  

- an idealistic current, which regards sport as a free, spontaneous activity, separated from daily life and  

- a second current, which states that sport must be the ideological image of dominant interests in the society where 

it functions (Patrikson, 1995), where sponsorships are a rarer occasion and access to games is more permissive.  

In this context, physical education and sport have modelling valences, thus contributing to the improvement of human 

beings, from several perspectives: behavioural, social and cognitive. 

 

2. Material and methods 

 

We predict that the subjects with a high-school degree feature higher hostility, compared to performance athletes with 

a college degree. In order to assess this hypothesis, we applied the t test for independent samples.  

The independent variable 

Formal education – 2 levels: 

(1) high-school; 

(2) college/athletes. 

Dependent variables: 

Hostility is defined as the result of an association between frustration and high levels of stress, the capacity of 

tolerating hostile feelings. Hostility is structured, according to Buss and Durke (1957), on seven dimensions: negativism, 

resentment, indirect hostility, attack, suspicion, irritability and verbal hostility. 

In order to measure hostility, we applied the Hostility inventory of A. Buss and A. Durke, adapted for the Romanian 

population by Professor Havârneanu C. The inventory is structured on seven dimensions: negativism, resentment, indirect 

hostility, attack, suspicion, irritability and verbal hostility. By summing up the score obtained in each dimension, we 

obtain a score for the variable global hostility. The answers may be 1 = “true”, 0 = “false”. The score for each dimension 

is obtained by summing up the answers provided for each of the items corresponding to each dimension. Hence, for 

instance, a high score in the dimension of negativism is obtained by subjects who have high degrees of negativism in their 

interpersonal relationships 

Procedure 

The questionnaires were applied in 2020. The subjects were high school students (Iaşi) and students with the Faculty 

of Physical Education and Sport, “Alexandru Ioan Cuza” University in Iaşi, performance athletes. The questionnaire was 

applied collectively. Subjects were assured anonymity. 

The results were processed and interpreted using the specialised psychological software SPSS for Windows. We 

applied the t test of significance (table 1) of the difference between means for independent samples, in case of the 

comparison of means for the variable hostility and for its elements – negativism, resentment, indirect hostility, attack, 

suspicion, irritability and verbal hostility –, depending on the variable of studies and performance sport. 

 

3. Results and discussions 

 
Table 1. Means and results in the t test for comparing means in case of the variable global hostility, by the variable studies 
 

Studies Means of the variable global hostility Results of the t test for comparing means 

High school 34.96 t (197) = 2.029 

(p = 0.045) 
College 32.35 

 

Therefore, subjects with a high school degree feature higher levels of global hostility, compared to performance 

athletes with college degrees. Thus, it is worth noting the positive contribution of formal education on mitigating hostility, 
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in the sense that global hostility is more present at lower instruction levels and it is less present as the instruction level is 

higher, namely from high school degree to college degree, in what concerns performance athletes. 

 

Conclusions 

 

After conducting the statistical analysis, the social actors with high instruction level and high performance in sports 

feature lower levels of hostility compared to high school students. The first are also more prone to solving conflicts 

positively, in a win-win style, (found among their options for approaching the tense situations coming along their way). 

Consequently, when their relationships with the coaches, team-mates, supporters, opponents and even referees become 

tense, athletes with college degrees tend to adopt constructive response styles to conflict, such as win-win and even 

collaboration, while athletes with a high-school degree are more likely to adopt wrong responses to conflict, such as 

abandonment and win-loss. 

Thus, we underline the positive contribution of education through sport on mitigating the degree of presence of 

response through conflict. 

The objective of education for athletes is to form the competences that are consistent with the demands of the society 

they belong to and where they have to integrate perfectly. The cognitive bases of education refer to the knowledge of 

social determinants of personal obligations and to the formation of a representation of the world and of the socio-moral 

view.  
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Abstract 

 

Innovation in execution of exercises, new conditions and unusual requirements for performing motor activities are the most important 

criteria’s for selecting exercises for efficient influence to the development of coordination qualities and balance. This research is a case 

study, the subject diagnosed with Wallenberg Syndrome with theA functional diagnosis being balance disorders. The own-receptive 

training was performed in combination with the Oculus quest virtual reality applications. The Berg balance test was applied in two 

stages at the beginning of the rehabilitation program and at the end. The average rating of the Berg score was 53 points compared to 

the initial value of 37 points. At the end of the sessions, it was possible to descend the stairs and walk on a straight line without 

assistance, maintaining a stable dynamic balance. 

 
Keywords: Virtual reality therapy, Wallenberg Syndrome, balance problems, Berg test, coordination. 

 

1. Introduction 

 

 Vertigo and other feelings of imbalance are, along with headaches, low back pain and fatigue, among the most common 

medical allegations. Medical practice has shown that balance disorders can be recovered, at least partially, if not 

completely, through appropriate training. When you training one of the systems responsible for maintaining balance, 

another is suspended, in order to force the first to enter the game, which leads us to believe that modern methods would 

reduce the rehabilitation time (Agapii, Perjesco & Pascal, Danail, 2006). The innovation of the execution of the physical 

exercise, the new conditions and the extraordinary requirements for the execution of the motor activities are the most 

important criteria’s for selecting physical exercises to effectively influence the development of coordination qualities and 

balance. In this sense, virtual reality devices fit because the patient can be placed at each session in an "unknown 

environment". Therefore, balance games with virtual reality can be used as a potential and useful tool for training adults 

with balance dysfunction (Bronzino, 1999). 

 The purpose of the research is to improve the recovery process of people with balance disorders, by applying virtual 

reality technology. 

 Research hypothesis: It is assumed that the development of the structure of physical therapy programs with the 

application of virtual reality technology will streamline the process of rehabilitation of people with balance disorders. 

 The objectives of the research: 

1. Studying the theoretical and practical aspects of the recovery process of people with balance disorders. 

2. Assessing the efficiency of the process of functional recovery of balance disorders through physical therapy. 

3. Determining the structure and optimal content of the balance disorder recovery program based on the application 

of virtual reality technology. 

4. Theoretical elaboration of the methodology for re-education of postural control through the means of physical 

therapy in people with balance disorders based on the program aimed at applying virtual reality technology. 

 Maintaining balance, several mechanisms are responsible for maintaining the balance of a posture and for raising 

awareness of the body's position regarding to environment in relation with gravity. The continuous related impulses from 

the eyes, to the labyrinths, muscles and joints inform us about the position of the different parts of the body.  

In response to these impulses, adaptive movements necessary to maintain balance are performed. Normally, we are not 

aware of these adjustments, as they operate largely on a reflex level. Static balance disorders are found in the lesions of 

the three important elements, the cerebellar vestibular system and deep conscious sensitivity.  

Cerebellar-type balance disorders are found in lesions of the cerebellum and cerebellar pathways.  

 In vestibular syndrome, when the injury is severe, vertical station is not possible; the patient is forced to lay down. 

Maintaining balance can be considered as dependent on two factors: the individual and the environment in which he is 

placed at a given time (Allan, Martin & Joshua, 2017). 

Balance Disorders Recovery Approaches: 

 One of the approaches to regaining balance was proposed by Bobath Karel, who says that "the basis of treatment is 

the inhibition of exaggerated movements and the facilitation of voluntary physiological movements". Another effective 

approach is the Frenkel method, which uses visual stimulation to stimulate the proprioceptors and then to perform the 
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correct and coordinated movement. The complex balance recovery program consists of different training subprograms 

related to various somatic-sensitive-sensory components that ensure postural balance (Tab. 1), (Zajtchuk & Satava, 1997). 

 
Table 1. Training of somatosensory components.  

 
Training of somatosensory information Training visual information 

 

Training of vestibular information 

It is achieved by disturbing vision, 

individually standing on a stable surface. We 

can suspend vision by applying a bandage 
over the eyes or working in the dark. Or we 

can only destabilize vision by requiring head 

and eye movements either through certain 
activities (reading, throwing and catching a 

ball), or through optokinetic stimulation 

(moving a light or a striped curtain or moving 
the eyes around). 

 

It is done by disturbing the peripheral 

somatosensory input while keeping the visual 

field stable (precisely directed). Disruption of 
somatosensory input is achieved by: sitting / 

lifting from a swing, moving platform. 

 

We need to disrupt the environment on the 

other 2 information pathways: visual and 

somatosensory, while vestibular information 
is stable (head position detection). It uses 

unstable platforms + closed eyes (or moving 

them in all directions). It can increase the 
difficulty of the exercise if we add the 

extension and rotation of the neck, which 

places the vestibular organ in a 
disadvantageous position (angle). Regular 

vestibular exercises include repeated 

movements of the head in the directions in 
which it causes dizziness, increasing the 

speed and number of movements to irritate 

the vestibular system. 

  

 A modern approach to regaining balance is the application of virtual reality. Virtual reality is a concept generally used 

to describe a human-computer interface that facilitates communication with the machine, in a different way from the 

classic forms. The sense of presence in a virtual environment (immersion) is the main feature that defines virtual reality. 

Schwesig Rene states that "the computer screen is a window through which a virtual world is seen that looks real, behaves 

real, sounds real, in which it feels real" (Schwesig, Galdich & Hahn, 2011). 

 Balance control is based on the central nervous system at several levels; some studies have shown that exploring the 

virtual real environment activates the cortical and subcortical regions. Virtual reality for the recovery and treatment of 

physical and mental disorders has undergone dramatic changes in the last decade. Important applications include 

simulated environments, rehabilitation techniques after strokes, eye-tracker devices for the therapy of phobias-acrophobia 

(fear of heights), fear of spiders, panic attacks, balance disorders, image and self-confidence problems, eating disorders 

or fear of flying. Virtual reality applications in medicine have been inspired by the use of flight simulators during pilot 

training. A few years later, virtual reality applications expanded into other areas, such as psychology, balance and 

coordination rehabilitation techniques, medical imaging and diagnosis, remote surgery or emergency medicine (Lucaci, 

Neculaes & Onose, 2021). 

 Proprioceptive training combined with virtual reality technology has been used to treat balance dysfunction. In clinical 

trials, Deutsch and colleagues randomly assigned patients with balance disorders to a training group for proprioceptive 

exercises combined with virtual reality and a conventional training group. The experiment showed that the group with 

the application of virtual reality showed a higher degree, high functional balance recovery and patients had greater 

enthusiasm when performing virtual reality exercises (Deutsch, Robbins & Morrison, 2009). 

 

2. Material and methods 

 

 The study was performed on a single subject, aged 35 years, and with a clinical diagnosis - Wallenberg syndrome. On 

the first evaluation it was tested balance disorders and with incapacity - walking in a straight line, descending stairs 

without the support bar. The research was carried out over a period of 10 days (February 1-22, 2021) at the KineticA 

Medical Rehabilitation Centre. The tests were developed in two stages (initial and final) using the Berg balance test. 

Proprioceptive training was performed in combination with the applications of virtual reality Oculus quest 2. The 

therapeutic program was made by selecting, designing and improving an optimal method for the patient, to help him lead 

a life as normal as possible from a professional and social perspective. 

The recovery program purpose is improving balance. The objectives of the program: 

● Training of somatosensory information; 

● Training of visual information; 

● Training of vestibular inputs; 

● Increasing the coordination capacity for 2-3 movements performed simultaneously; 

● Increasing the control of the centre of gravity within the support base; 

● Increased control of the centre of gravity when it exceeds the support base; 

● Learning balance control strategies. 

 Recommended program: A targeted recovery program has been developed to improve balance. The specific means of 

physical therapy, namely active physical exercise, were used. Exercises to train 3 systems (visual, somatosensory and 

vestibular), exercises to control the centre of gravity, exercises to improve coordination. Balance control strategies were 

explained. Virtual reality applications were used to improve stability and avoid monotony in the recovery program. 

Rehabilitation treatment programs of balance disorders. 

 Reference objectives of the session: 
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1) Familiarization with the technique of execution the exercises:  

a) maintaining balance while walking in a straight line; 

b) maintaining the balance by sitting with the applied virtual reality technology; 

2) Learning the technique of execution the exercises: 

a) maintaining balance while performing various motor tasks; 

b) maintaining the balance while staying with the applied virtual reality technology; 

3) Improving the technique of execution the exercises: 

a) maintaining balance while walking on an unstable platform; 

b) maintaining the balance with the virtual reality technology applied on an unstable surface; 

4) Education of physical qualities: 

a) coordination of movements in different motor tasks; 

5) Development of the qualities of the psycho cognitive sphere - attention, spatial perception. 

 The physiotherapy session tried to involved variety of walking, exercises to re-educate balance from different starting 

positions, breathing exercises. To achieve our goals, we have to combine different techniques with virtual reality 

technology (Tab. 2). 

 
Table 2. Physical therapy program 

Educational units in the process of physiotherapy 

treatment 

Days 

1st stage 2nd stage 3rd stage 

1 2 3 4 5 6 7 8 9 10 

Techniques for training somatosensory information; +  +  +  +  +  

Techniques for training visual information;  +  +  +  +   

Techniques for training vestibular inputs; + + + + + + + + + + 

Walking varieties; + + + + + + + + + + 

Techniques for mastering utilitarian control, balance, 
and coordination; 

  +  +  +  +  

Static balance re-education techniques; +  +  +  +  +  

Dynamic balance re-education techniques;  +  + + +  +  + 

Balance re-education techniques; +  +  +  +  +  

Breathing exercises; + + + + + + + + + + 

Virtual reality applications; + + + + + + + + + + 

  

3. Results  

 

 Evaluation of the results: During the recovery and rehabilitation program the patient presented a positive dynamic. 

The average value of the Berg score at the end of the treatment was 53 points, compared to the initial value of 37 points. 

At the end of the sessions, the patient managed to go down the stairs without help, maintaining his firm position. Likewise, 

walking in a straight line became possible, the body being stable and the movements precise. The recorded result confirms 

the efficiency of the management physiotherapy program. 

 

Conclusions 

 

 The results of the theoretical approaches to the problem of recovery of people with balance disorders have shown that 

this fact leads to a considerable increase in the risk of falling, and its recovery can be achieved by training the 3 systems 

(visual, somatosensory and vestibular). 

 The study of the literature shows that there are sufficient theoretical-conceptual investigations on improving the 

balance that can become the basis of methodological guidelines, content and forms of organization-development of the 

physical therapy treatment process in the recovery of balance. 

 The analysis of the efficiency of the existing practice in the process of functional recovery of balance disorders through 

physiotherapy highlighted a series of clinical, neurophysiological and psychomotor aspects and particularities, which 

directly influence the process of physio therapy balance treatment. 

The results of the analysis and generalization of the pedagogical observations, of the study of the working documents and 

of the opinion of the specialists offered important suggestions regarding the efficiency of the process of physical therapy 

of the balance disorders based on the use of proprioceptive training. 
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Abstract 

During childhood, the growth and development processes are dominant, which require an adequate diet and a systematic physical 

effort. Material and method: the study was conducted on a group of 204 students from D. Cantemir High School from Iasi. These are 

122 young people from the 9th grade and 82 from the 12th grade. Students completed a questionnaire with questions about the time 

spent daily on physical activity and their eating habits. The processing of the results was done with the help of the Pearson test. Results 

and discussions: most students allocate to daily physical activity between 15 and 45 minutes (51.47%) with statistically significant 

differences by class (p˂0.01). 12th grade students are less and less concerned with daily physical activity. Physical activity practiced 

daily for over 60 minutes, as recommended, is claimed by only 24.01% of young people. The morning food intake is present daily in 

the menus of 37.25% of students, and the one for snacks at 49.01% with insignificant differences by classes. Pork is present in their 

menus especially once a week (46.56%) as well as beef (42.64%) with statistically insignificant differences. Vegetables are consumed 

especially once a week (51.47%) as well as pasta (45.58%) with statistically insignificant differences. Conclusions: students are less 

concerned with physical activity but resort to harsh dietary restrictions to control their body weight. 

Keywords: eating habits; exercise; 

1. Introduction 

Maintaining the health of adolescents is favored by the systematic practice of physical exercise and ensuring a balanced 

diet. WHO specialists recommend that children and adolescents (5-17 years old) practice sustained physical activity for 

at least 60 minutes a day. In young people (18-20 years) and adults (21-64 years) a medium physical activity is 

recommended at least 150 minutes per week, so 25-30 minutes per day are enough (WHO, 2017 a and b). 

The systematic physical activity will contribute to the improvement of the metabolic reactions, to the good functioning 

of the cardiovascular system, to the improvement of the motor abilities. Sustained physical activity is a factor that 

contributes to improving students' school performance. There is a stimulation of mental processes that include planning, 

organization, behavioral inhibitions, and memory capacity (Haapala, 2013; Chadock, Hillman et al, 2012) 

Physical activity practiced in sports team will contribute to the development of leadership skills, self-discipline, respect 

for authority, competitiveness, cooperation and self-confidence (Lisinskiene & Šukys, 2014). 

The involvement of family members is also important in the sports activity practiced by a student. Unfortunately, 

parents can have a positive but also a negative reaction to the student's effort, which can affect their performance 

(Lisinskiene & Šukys, 2016). 

Many experts insist on the role of parents in increasing the child's interest in sports. If the parent moves, they will tend 

to involve the student in this action, they will watch TV together at sports events, they will comment on what will be a 

stimulating factor. These stimulating actions must start early in primary school or general school which will lead to the 

development of a behavior that will persist during adolescence and even as a young adult (Tanaka et al, 2018; Bringof-

Isler et al, 2018). 

Sustained physical activity must be associated with an adequate diet. There are many characteristics of the diet of the 

population in a certain geographical area. In our country and especially in the area of Moldova we are witnessing a strong 

anchoring in traditions in terms of eating habits. There are frequently statistically insignificant differences by age and sex 

that orient towards the existence of similar eating habits (Albu et al, 2015). There are aspects that must be known if we 

want to achieve coherent educational programs related to nutrition. 

Adolescents in the US consider that educational programs are needed aimed at how to lose body weight (30.8% in 

middle school and 22.3% in high school students), nutrition and exercise (56.4% in middle school students and 50.0% in 

high school students), healthy eating (51.3% middle school students and 55.0% high school students) or recommended 
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snacks (47.0% middle school students and 47.5% high school students) (Partida et al, 2018). Unfortunately, there are 

many problems related to students' nutrition, especially when they are among friends, because there are certain products 

agreed by the whole group even if they are not healthy (juices, chips, pretzels). 

The objectives of the study: evaluation of the time allocated by students to physical activity; appreciation of the 

differences that appear / do not appear depending on the age group starting from the differentiated recommendations of 

the WHO; appreciation of eating habits; it is important to study the correlation that exists between the morning / snack 

food intake and the time allocated to physical activity; knowing the weekly frequency of consumption of certain foods. 

2. Material and method 

The assessment was made on a group of 204 students from Dimitrie Cantemir High School in Iasi. These are 82 young 

people from the 12th grade and 122 teenagers from the 9th grade. A questionnaire was asked to these young people with 

questions regarding the time allocated to physical activity, the morning food intake and the snack and eating habits. 

The assessment of the time allocated to physical activity was made with the help of the question: "during a day how 

long do you do sports or other physical activities (minutes)? - under 15 minutes; 15-45 minutes; 45-60 minutes; over 60 

min. The morning / snack food intake was studied with the help of two questions: "do you serve breakfast?" and "are you 

used to having a snack at school?" with the answer options: every day; often; rare; never. 

Eating habits were assessed using a questionnaire on the weekly frequency of food intake. The consumption of pork 

and beef, dried legumes and pasta / rice was evaluated. The answer variants are: zero; 1 time; 2-3 times; 4-6 times a week; 

daily. The processing of the results was done with the help of Pearson CHI Square tissue. 

3. Results and discussions 

The approached aspects will be oriented on two main directions represented by the time allocated daily to the physical 

activity and by the eating habits. 

According to the specialists within the WHO, a daily physical activity of over 60 minutes is recommended for students, 

a result present only in 24.01% of young people. We can also consider acceptable the answers of 45-60 minutes (8.82%) 

because in one day you do more sports, in another maybe less. We reach only a third of the surveyed students who pay 

attention to the physical activity practiced systematically (Table 1). 

 

Table 1. Time allocated daily to physical activity 

Grade Under 15 min. 15-45 min. 45-60 min Over 60 min, Total 

12th 18 48 4 12 82 
9th 14 57 14 37 122 

Total no. 32 105 18 49 204 

% 15.68 51.47 8.82 24.01  

 

The calculated differences are statistically significant at a p˂0.01 (ƒ = 3, χ² = 12.111) and draw attention to students in 

the 12th grade who do less and less sports even if the concern for body appearance exists and becomes even more 

important than in the first year of high school. However, there are no special problems because at 18 years old, a physical 

activity of only 25-30 minutes a day is recommended. 

There is a little physical activity so we have to focus on eating habits in order to properly appreciate the students' 

strategy related to maintaining body weight at the desired values. The evaluation will be oriented on two directions 

represented by the morning / snack food intake and on the frequency with which certain food products appear in the 

menus. 

Breakfast is present daily in the diet of 37.25% students to which are added another 20.58% who often choose the 

variant. Practically half of the students surveyed recognize this food consumption which is very important. The calculated 

differences are statistically insignificant (p> 0.05) and point to the existence of similar eating habits in students in the 

study group. (Table 2) 

 

Table 2. Morning food intake and snack 

Grade Daily  Often Rarely Never 
Breakfast 

12th 29 15 22 16 

9th 47 27 38 10 

Total no. 76 42 60 26 
% 37.25 20.58 29.41 12.74 

 Snack at school 

12th 37 21 19 5 
9th 63 35 21 3 

Total no. 100 56 40 8 

% 49.01 27.45 19.60 3.92 

 

Almost half of the adolescents surveyed give up morning food at a time when snacking at school becomes essential. 
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The results confirm this aspect because there are 49.01% students who consume it daily and 27.45% with an intake often. 

Practically over 75% of students pay attention to snacks because it is necessary to ensure energy intake. The calculated 

differences are statistically insignificant (p> 0.05) and orient towards similar eating habits in the students in the study 

group. 

It is important to realize the connection that exists / does not exist between physical activity and the morning food 

intake or snack. 

In the morning food intake, the result is worrying because it is poorly represented in young people who do sports daily 

(every day - only 38.77%), being similar to those who recognize a physical activity of 45-60 minutes every day - 35.23 

%%) (Table 3). 

 

Table 3. Physical activity-breakfast correlation 

Breakfast Daily  Often Rarely Never Total 

Under 15 min. 12 3 9 8 32 
15-45 min. 37 20 33 15 105 

45-60 min 8 4 5 1 18 

Over 60 min. 19 15 13 2 49 
Total 76 42 60 26  

 

The calculated differences are statistically insignificant (p> 0.05) which leads to a uniform distribution of aspect 

responses that is not a positive one, 

It is also necessary to appreciate the correlation between sports activity and snack because snacking is present in most 

students. For those who practice physical activity for over 60 minutes, snacking is present daily in the menus of 59.18% 

of students, and for those who do sports for 45-60 minutes in 49.52% of cases. Snacking therefore becomes very important 

for ensuring the body's energy reserves. It doesn't matter too much what is consumed for snacks (sweets) in the conditions 

in which the morning food intake is missing (Table 4). 

 

Table 4. Physical activity-snack correlation 

Snacks Daily  Often Rarely Never Total 

Under 15 min. 14 9 8 1 32 

15-45 min. 52 24 23 6 105 

45-60 min 5 7 6 0 18 
Over 60 min. 29 16 3 1 49 

Total 100 56 40 8  

 

The statistically insignificant differences (p> 0.05) obtained orient towards the existence of similar eating habits in the 

families of the surveyed students. 

It is also important to appreciate the weekly consumption of meat, dried vegetables and cereal products. 

Pork has long been considered traditional for the population of our country but currently consumption is decreasing. 

In the study group, the dominant contribution is 1 time per week (46.56%) and there are 20.09% negative answers (Table 

5). 

 

Table 5. Average consumption of pork and beef 

Meat intake Daily  Often Rarely Never Daily  

Pork 

12th 15 38 20 9 0 

9th 26 57 29 8 2` 

Total no. 41 95 49 17 2 
% 20.09 46.56 24.01 8.33 0.98 

 Beef 

12th 34 30 11 6 1 

9th 39 57 17 6 3 
Total no. 73 87 28 12 4 

% 35.78 42.64 13.72 5.88 1.96 

 

The calculated differences are statistically insignificant (p> 0.05) and orient towards the existence of similar eating 

habits in the students from the study group, an aspect that must be in the attention of the specialists. The students in the 

ninth grade do more sports but their diet is similar to those in the twelfth grade who make a less intense physical effort. 

For beef, the situation is even worse because the once-a-week intake is present in 42.64% of students, but the negative 

answers are recognized by 35.78% of young people. The statistically insignificant differences (p> 0.05) calculated are 

important because they orient towards similar eating habits in the surveyed students. 

Dried vegetables are represented by beans, soybeans, peas. For the area of Moldova, beans have long been considered 

a traditional product, but now this perception has changed. Students recognize a consumption especially once a week 

(51.47%) with 25.98% negative answers. At the opposite pole, there are 1.47% daily intake responses. It is therefore 

possible to obtain a change in eating habits by giving up certain foods considered traditional (Table 6). 
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Table 6. Frequency with which dried legumes appear in the menus 

Vegetables intake Zero Once 2-3 time 4-6 times Daily 

12th  23 46 11 1 1 
9th 30 59 25 6 2 

Total no. 53 105 36 7 3 

% 25.98 51.47 17.64 3.43 1.47 

 

The statistically insignificant differences (p> 0.05) are already something common and orient us towards a strong 

anchoring in traditions of the families of the students from the study group. 

It is important to appreciate the frequency with which cereal products appear in menus (pasta, rice) because they are 

foods with a high caloric value, so fattening. Most young people and especially young people tend to eliminate from their 

diet an aspect that is not positive because they also have a high protein content. These products appear in menus especially 

1 time (45.58%) or 2-3 times (34.80%) times a week. Adequate intake is present in less than 10% of adolescents who 

recognize a consumption of 4-6 times (5.39%) per week or daily (3.43%). There is no question of giving up these products 

but only the control of the amount consumed (Table 7). 

 

Table 7. Presence of cereal products in the students' diet 

Cereal intake Zero Once 2-3 time 4-6 times Daily 

12th  7 33 36 5 1 
9th 15 60 35 6 6 

Total no. 22 93 71 11 7 

% 10.78 45.58 34.80 5.39 3.43 

 

The calculated differences are statistically insignificant (p> 0.05) aspect already common. 

The first aspect that must be carefully studied is the one represented by the time allocated by the students to the physical 

activity. WHO recommendations are differentiated according to the age group aspect that must be carefully studied 

(WHO, 2017 a and b). The students surveyed have statistically significant differences that must be correctly interpreted. 

Until the age of 17 (so also the ninth grade students) the recommendation is 60 minutes a day while from the age of 18 

(12th grade students) 25-30 minutes a day or 150 minutes a week are enough (Ndagire et al, 2019). In this context, the 

results obtained are adequate to international norms for at least some of the students in the last year of high school. 

In young people in Uganda, the time allocated to physical activity is over 60 minutes daily in only 14.46% of cases for 

those under 17 and over 150 minutes per week in 41.03% of situations for those over 17 (Ndagire et al, 2019). Interesting 

are the answers related to the students' feelings after the physical activity. There are answers of tired (35.12%) but also 

happy (40.03%) aspects that we must study carefully because the fatigue reaction can be caused by an incorrectly dosed 

physical effort. 

The study conducted in the USA on adolescents between 1994-1995 and 1996 highlights an interesting aspect 

represented by the existence of constant results, so it does not easily change the students' concern for physical activity. 

For males, the percentage of those who do sports 3 or more times a week in 1994-1995 was 51.34% and in 1996 51.21%. 

For females the evolution is from 52.27% to 53.12%. Basically, educational programs must be carried out consistently 

because there is no significant leap from one year to another (Jacobs, 2019). 

Special attention should be paid to students with health problems such as anemia. The study conducted on teenagers 

in Damanhour allows the observation of interesting results. Adolescents with anemia do sports in a percentage of 44.2% 

while those without anemia with a frequency of 78.5%, the differences obtained being statistically significant. Among 

the young women with anemia who do sports, 49.0% of daily answers are selected, while for those without anemia only 

22.9% are positive answers, the differences being also statistically significant. Attention should be paid to young people 

with anemia who do sports daily because health problems can occur. We can also think of adolescents who do uncontrolled 

weight loss associated with intense physical activity to lose even more weight (Abdulah et al, 2018). 

The results are interesting for adolescents in Germany by age group. The low level of physical activity varies from 

23.5% students aged 6-10 years to 29.9% students aged 14-17 years (practically remains constant) while the high level 

increases from 28.3% students aged 6-10 years to 42.9% young people for 14-17 years. the change may be due to the 

efficiency of educational programs or the need to control body weight due to identification with the current ideal of beauty 

(Manz, Mensik, Finger, Haftenberger, Brettschneider, Lage Barbosa, Krug, Schienliewwitz, 2019). 

The energy needed to perform the physical effort is obtained by ensuring a balanced diet. Unfortunately, in the study 

group the correlation of physical effort - morning food intake or snack highlights statistically insignificant differences, so 

there is no change in the distribution of food on the tables depending on the body's needs. Breakfast is absent in 12.74% 

students and snack in 3.92% students results are worrying. 

Adolescents in Finland recognize a constant morning food intake in 81% of situations. They also recognize a healthy 

diet in only 44.1% of situations. The result is interesting because it states an unhealthy food intake in 12.3% of situations 

but also the avoidance of fruits and vegetables in 43.6% of adolescents (Viljakainen et al, 2019). 

Unhealthy eating habits are recognized by 75.72% of adolescents in Rawalpindi. Only 3.98% of young people with 

healthy eating habits appear and 19.92% with acceptable eating habits (Nasser et al, 2018). An important aspect appears 
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represented by the perception of one's own eating habits, an element that must be insisted on in order to obtain their 

modification. 

In the study group, there are many negative answers that point to the absence of pork or beef, dried vegetables and 

cereal products from the menus. The question is why these products are missing from the menus. They are not eaten 

because they are high in calories, so they gain weight or do not accept their taste or appearance. There is a relatively new 

concept of dislike that needs to be carefully studied because we cannot recommend a young person to include in the menu 

a food product that he does not eat with pleasure (Demirici et al, 2018). Also, the absence of food products from the 

menus must be carefully studied because it is possible to accentuate the tendency to give up certain foods due to the 

identification with the current ideal of beauty. Attention should be paid to families where mothers are also on diets but 

also to adolescents who show symptoms of depression, an exaggerated concern for body weight or dissatisfaction with 

body appearance. Frequently these reactions are manifested in groups of friends who are also too concerned about body 

appearance (Haynos et al, 2016). 

Such studies are essential for knowing the eating habits and lifestyle of young people, which allows the orientation of 

educational programs in the right direction. 

Conclusions 

Physical activity practiced systematically and a balanced diet will contribute to maintaining the health of adolescents. 

Physical activity is adapted to recommendations only for a few young people, there are modest concerns in this regard. 

Even in young people who exercise systematically, there is a maladaptation of the diet to the demands of the body, an 

aspect that can be a risk factor. 

The diet is unbalanced with many young people marking the zero option, so that certain food groups are missing from 

the menus or are consumed in inadequate quantities. Problems occur with products that are considered by young people 

to be problematic because they are fattened by the type of pork, dried vegetables (beans, peas) but especially cereal 

products. Educational programs should be aimed at providing adequate nutritional information to students in which to 

insist on controlling the amounts consumed and not on removing food groups from menus. 
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Abstract 

To cherish the ideals, symbols of Olympism, one of the tasks of education in the upbringing and training of the younger and juvenile 

generation. In different countries of Europe and the world, education on the knowledge of Olympism is carried out through Olympic 

education programs for different groups of the population (preschoolers, schoolchildren, students, etc.). At various levels of 

government, from the United Territorial Communities (UTCs) to the Ministry of Education and Science (MES) in Ukraine more and 

more time is devoted to studying, consolidating knowledge about the values and ideals of Olympism, which is manifested in the 

organization of different events by the National Olympic Committee: "Olympic treatment", "Olympic lesson", "OlimpicLab", etc. 

Theoretical knowledge of the younger generation on ideals and symbols, as practice shows, requires deeper, even greater training, as 

well as knowledge. Highly qualified specialists in the field of physical culture and sports who successfully master the material, the 

program of preparation of both practical and theoretical knowledge will help to increase the percentage on this issue.  

 
Keywords: knowledge, ideals, Olympic education, students. 

 

1. Introduction 

Currently it is proved that graduates of the faculties of Physical Education and Sports are the main pedagogical staff in 

the system of Olympic education. The knowledge shown in the process of training of specialists requires a detailed 

analysis, which is discussed for the first time in this paper. 

At the international level, the discussion of the progress of the whole society on the way to the humanization of 

education is popular. The need to popularize physical culture and sports among children, adolescents and young people 

is justified by the requirements of the time, which forms the basis for a healthy population (Yermolova V. 2018), or ( Bulatova 

M, Kucheriavyi O., Ermolova V. & Yarmoliuk O. 2019). 

For the day in Ukraine, there is an urgent need to organize an educational dissemination system on Olympism, the 

Olympic movement, the Olympic Games, athletes who have achieved the highest results, ie knowledge on Olympic 

education (Bulatova M. M. 2008), or (Bulatova M. M. 2002), or (Dyvynskaia E. 2001).  

The necessity to activate the Olympic movement in teaching activities is stated in many official documents. [State 

standard of primary general education. (Approved by the resolution of the Cabinet of Ministers of Ukraine of April 20, 

2019 № 462)]. 

In 1979, at the General Assembly of the Association of National Olympic Committees (ANOC), the NOC of Malta 

proposed to study Olympic ideas on a global scale, ie to include this knowledge in the curricula of schools and universities. 

The International Charter for Physical Education and Sports adopted by UNESCO, calls for the introduction of the study 

of Olympic ideals, principles and values into state development programs. The document was signed by almost all 

representatives of the UN  (Dyvynskaia E. 2001). 

In 1983, at the 3rd session of the International Committee for Physical Education and Sports under UNESCO, a 

resolution was adopted to all members of the committee: to strengthen and introduce the teaching of Olympic ideals in 

schools and universities.  

The Olympic Charter clearly emphasizes that the NOCs of the countries should monitor the establishment of 

institutions that study the ideals and values of Olympic education, to conduct propaganda among schoolchildren and 

young people about the principles of Olympism. 

The XI Olympic Congress in Paris in 1994 played an important role in activation of Olympic education, where it was 

proposed to spread the knowledge of Olympic education not only among schoolchildren and young people, but also 
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among all groups of the population. The resolutions are presented in the congressional document: "The dissemination of 

ethnic, cultural and educational values of Olympism should be intensified by all participants of the Olympic movement".  

2. Material and methods 

The purpose of the article is to determine the level of knowledge in Olympic education of students majoring in 

"Physical Culture and Sports" (on the example of Chernivtsi National University named after Yuri Fedkovych). 

Achieving this goal was due to the use of a set of adequate research methods: analysis of scientific and methodological 

literature, general scientific methods, pedagogical testing, methods of mathematical statistics. 
 

Table 1. Polling of theoretical knowledge on students' Olympic education 

 Іyear ІІyear ІІІyear ІVyear 

Unit № 1. History of the Olympic Games of Ancient Greece and the modern Olympic Games 

In which city were the first Olympic Games held? 93,8% 96,4% 90,1% 94,2% 
The initiator of the revival of the first Olympic Games was? 78,1% 77,1% 81,1% 88,9% 

Who had the right to participate in the Ancient Greek Olympic Games? 25% 65,3% 68,9% 70,6% 

What were the winners of the Olympic Games called in ancient Greece? 34,4% 77,0% 83,4% 85,7% 

How many sports were included in the program of the Olympic Games of 

Ancient Greece? 

15,4% 45,3% 38,2% 47,2% 

The Olympic emblem is? 25% 100% 98,7% 99,3% 
What was awarded to the winners of the Olympic Games of Ancient Greece? 54% 89,9% 97,1% 98,2% 

She became the first Olympic champion in the history of Ukraine's 

performances? 

6,3 % 90,6 % 91,1 % 90,6 % 

He became the first president of the International Olympic Academy (IOA)? 21,9 % 52,4 % 14,9 % 7,7 % 

Where the first modern Olympic Games were held? 20,7 % 57,8 % 44,5 % 60,5% 

Unit №2. Modern International Olympic Movement 

Who is the president of the IOA today? 12,5% 38,1% 40,7% 57,7% 

What do the five intertwined Olympic rings symbolize?  25% 78,5% 74,1%  79,4% 

What does the Olympic Motto mean? 62,5% 80,3% 67,2% 79 % 
The Olympic Charter is ..? 36,3% 77,2% 80% 84% 

Who organizes and conducts the Olympic Games? 66,9% 90,1% 92% 90% 

The National Olympic Committee is chaired by? 68,1% 92% 89,9% 88,4% 
In which country did the last Summer Olympic Games take place? 76,2% 82% 76% 89,8% 

Where the next Summer Olympic Games will be held? 15,6% 24,5% 25,1% 26,9% 

He became the first president of the NOC of Ukraine?... 43,8% 66,7% 83,1% 64,2% 
Where did the last Winter Olympic Games take place?  9,3%  100% 96,3% 84,4% 

 

Under the IOA in 1961, the International Olympic Academy (IOA) was established "to support and promote the 

Olympic spirit". The IOA suggests preserving and spreading the spirit of Olympism, studying and applying the 

pedagogical and social principles of the Games, as well as scientific support for the Olympic idea. The IOA regularly 

discusses Olympic education at its annual sessions and holds special meetings on this issue. (Bulatova M.M.2008), or 

(Stoliarov V.Y.1998).  

The National Olympic Committee of Ukraine is implementing Olympic ideals and values through the education 

system in our country. 

In the scientific works of researchers: V.Yermolova, V.Platonov, M.Bulatova, O.Tomenko, S.Bubka, M.Solopchuk 

the issues of Olympic education are raised at a fairly high interstate level. (Bulatova M.M.2008) or (Yermolova V.M., 

2011), or (Stoliarov V.Y.1998).  

Specialists have studied some aspects of training future physical education teachers for the principles of Olympic 

education. (Dudkin V. Yu. 2009), or (Solopchuk M. S. & Bodnar A.O. 2013).  

Researches in the direction of normative and organizational bases of training staff on physical training were carried 

out, curricula, working programs were developed. However, for the day the issues of finding ways to improve the 

integration of Olympic education into the system of training specialists in physical culture and sports remain relevant. 

Currently it is proved that graduates of the faculties of Physical Education and Sports are the main pedagogical staff 

in the system of Olympic education. The knowledge shown in the process of training requires a detailed analysis, which 

is discussed for the first time in this paper 

The main goal of this publication is to determine the level of theoretical Olympic knowledge of students of the Faculty 

of Physical Education, and to analyze the methods of training specialists in this field, in the specialty "Physical 

Education".  

The research was arranged during the 2020 educational process. The questionnaire is based on the recommendations 

of school quizzes on Olympic sports. The subject of the test tasks reflected the level of students' knowledge on the history 

of the Olympic Games of Ancient Greece. The second part of the questions included questions on the Modern 

International Olympic Movement. (V. N. Platonov, M. M. Bulatova, S. N. & Bubka 2009).  
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3. Results 

As a result of the research, it was found that second-year students have a slightly better knowledge of the Olympic 

Games of Ancient Greece - 82.8%. First-year students show the lowest rate of the first unit of the questions - 46.9%. 

Respectively, the third year - 77.1%; IV - 73.1%. (Table 1). 

In the questionnaire in the question "What was awarded to the winners of the Olympic Games in Greece?" - all students 

of the specialty showed a high level of knowledge, almost 100%, in contrast to the knowledge of the first year - at the 

level of 54%. (Fig. 1) 

 

 
 Fig.1. Unit №1. History of the Olympic Games of Ancient Greece and the modern Olympic Games  

 

The lowest percentage in the questionnaire's question "Who became the first president of the IOA?". The answers 

were as follows: second year - 52.4%, first year - 21.9%, third - 14.9%, fourth - 7.7% of knowledge.  

Questionnaire of the second unit of the questions, which included knowledge of the Modern International Olympic 

Movement showed results in the field of specialty - 76.7%. 

An interesting fact is that the question "The Olympic emblem is?" - almost all respondents showed the result - 100%, 

again the first year students left a mark at the level of 25%. 

Thereof we can affirm that students are extremely low in knowledge of the school curriculum, in relation to the 

symbols of the Olympic Games, especially the first year, who are graduates of schools. (Fig.2) 

 

 
Fig. 2. Unit № 2. Modern international Olympic Movement 

 

The best indicators showed the ІІІ-d year at the level of 85.6%; II-nd year- 80.5%; IV-th - 80.8%; І-st year - 32.2%. 

Percentage for the question: "In which country did the last Summer Olympic Games take place?" II-nd - 100%; ІІІ -d year 

- 96.3%; IV-th –84.4%, I-st year–9.3%. Not quite aware of the question "Who is the current president of the IOA?": IV-

th -57.7%; 40.7% - ІІІ-d year; The second year showed - 38.1%; very low rate in the first year -12.5%.  

It worth noting that the knowledge about the first Olympic champion of independent Ukraine is also not completely 

known to the first year - 6.3%, in contrast to other senior respondents, where the average level is - 90.7%.  

Accordingly, the average indicators in the direction of training on test questions are - 54.4%.  
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Analyzing the knowledge and theoretical training of students, it is arguable that senior students are well cognizant of 

the history of the Olympic Games of Ancient Greece, and in the Modern International Movement, except for the first 

year, which showed low schooling in the Olympic education system.  

One of the important stages of training staff on knowledge of Olympic education is, certainly, educational and 

methodological activities. Issues in this direction are included in the curricula for training specialists EQL "Bachelor" and 

are included mainly in the working curriculum of the cycle of professional disciplines: "Olympic and professional sports", 

"Professional skills of physical education teacher", "History of physical culture", "Theory and methods of physical 

education". It is estimated that about 4.7% is devoted to the teaching of disciplines that provide knowledge of Olympic 

education.  

Regarding the methodology of training knowledge on Olympic education, there is a fairly low level of activity. 

Research on issues of Olympic education, which includes writing term theses, degree, master's theses are rare among 

specialty students. 

For the period 2008-2020 academic year there were written about 40 works, namely: scientific papers, scientific 

reports in the form of structural abstracts, term papers on Olympic topics , even if we take into consideration the entire 

faculty of Physical Culture and Human Health, but the topics of master's thesis on this topic are about 3. 

To master the methodological knowledge on Olympic education it is necessary to include programs for the formation 

and improvement of the system of skills in the field of Olympism and the Olympic Movement: seminars, lectures, 

organization of Olympic events, holidays, to develop students' activities on Olympic themes.  

 

Conclusions 

 

According to the research findings, there is a problem of improving the efficiency of work on Olympic education of 

students using its various forms. The block of knowledge on the Modern International Olympic Movement needs special 

focus. 

Specialty students have some knowledge of the Olympic Movement, the history of the Olympic Games, but they are 

quite inaccurate, need to be systematized and improved.  

It is advisable to include in the training of specialists of physical culture and sports more material that will help to 

master the methodological knowledge of the Olympic education system. 

Foremost, the discipline "Olympic Education" should be included in the curriculum. When lecturing, seminars one 

should use visual support on the Olympic Movement. The next step is to include in the subject of term papers, master's 

theses problems on Olympic education and sports. 

Education, the level of theoretical knowledge on Olympic education will be excellent when they are appropriately 

combined with the conduct of various Olympic events during the internship in educational institutions. 
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Abstract 

 

The professionalism of a military man requires versatile personal development already starting from the level of secondary education. 

An important component in the skill structure of the future defender of the Fatherland is the level of his physical preparedness. Today 

in lyceums with enhanced military and physical preparation there is a need to update the material on the subject "physical culture" in 

the direction of finding new sports activities that on the one hand would be aimed at formation the necessary skills of future military 

man and on the other - develop important physical qualities for this profession. The purpose of the study is to increase the level of 

physical preparedness of students’ lyceum with enhanced military and physical preparation with the use of wrestling means. Material 

and methods. The study was conducted on the basis of studying the functional and physical fitness indicators of 10th grade pupils of 

the Lyceum with enhanced military and physical training during the pedagogical experiment. It consisted in studying the impact of 

multidirectional wrestling means on the level of these sides of student preparedness during the year. Results. During the pedagogical 

experiment, students of the groups that participated in the study were able to mainly improve the level of their functional and 

psychophysiological capabilities, physical and special wrestling preparedness (only experimental group students). For most of these 

groups of indicators, the changes were positive and reliable in both study groups (p≤0.05–0.001), in both – the first and second terms. 

At the same time, according to the results, the best effect was achieved by students who were engaged in the author's program of 

physical culture with the wrestling means use. This is evidenced by a comparison of the total growth of the averaged data of indicators 

groups during the pedagogical experiment. In the studied of experimental group it was 94.0%, and in the participants of control group 

– only 53.3%. Regarding the level of special wrestling preparedness according to the results of wrestling tests, we also note its growth 

in the experimental group students, which totaled 11.6% relative to the baseline. Conclusions. The proposed physical culture 

experimental program was relatively more effective during the pedagogical experiment. The total increase in the average data of the 

indicators groups used in the study in the experimental group was 94.0%, and in the control group – 53.3%. 

 
Key words: secondary education, physical preparedness, indicators, wrestling, physical culture. 

 

1. Introduction 

 

The modern century is marked by significant progress in most areas of society. The educational sphere is also 

undergoing changes. In particular, many reforms today are aimed at improving the process of physical education of school 

and student youth, taking into account the need to improve their health and physical development. Analysis of the modern 

school program in physical culture indicates that it is consist of the variable modules, which based on a sports-oriented 

nature ("Athletics", "Gymnastics", "Sports Games", etc.). This approach allows to purposefully improving the physical 

capabilities of students and master skills in various sports. This approach allows to purposefully improving the physical 

capabilities of students and master skills in various sports. It is worth noting that physical education in military secondary 

education institutions is implement on the secondary school curricula basis (Ilnytskyi, Okopnyi, 2015; Shchyrba, 2016). 

At a time when the requirements for students’ physical preparedness in such institutions are higher than in secondary 

schools, they mostly work with using traditional methodological approaches and pedagogical conditions, that 

characterized by relatively low efficiency in forming the necessary skills for future defenders of the Fatherland 

(Skavronsky, 2010; Romanchuk, 2016). 

During the last twenty years, there has been an intensification of scientific activity in the direction of substantiating effective 

methods of developing physical preparedness people of different ages groups, including school-age students (Bodnar, Andres, 

2016, etc.). Some scientists pay a lot of attention to the peculiarities of the development of physical qualities of young people 

who study in specialized secondary education institutions, including military oriented (Krasota, 2014; Ilnytsky, Okopny, 

2015). At the same time, the issue of optimizing the physical preparedness of lyceum students studying in secondary education 

institutions with enhanced military and physical preparation remains relevant due to the low level of its indicators (Ilnytsky, 

Okopny, 2015). 
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For a long time, experimental factors in the form of various kinds of sports activities (boxing, hand-to-hand combat, 

climbing, etc.) were introduced into physical culture programs of such institutions (Kizlo, Kupienko, Fedak, 2011; Ilnytsky, 

Okopny, 2015). These factors were more or less effective in students’ preparation. However, these kinds of sports activities 

with the exception of hand-to-hand combat were not included in the program as traditional means of preparation. 

It should be noted that the analysis of numerous literature sources (Pistun, 2008; Cherenshchikov, 2013, etc.) and practice 

indicates to the weighty significance of the wrestling means for improving the quality of physical education of students lyceum 

with enhanced military and physical preparation. This is because the basic exercises of this kind of sport help effectively solve 

the task of rational students’ physical preparation in such educational institutions (Volkov, 2018). Rational use of wrestling 

means will promote proper development of leading physical qualities of the future defender of the Fatherland and form a high 

level of his professional skill and hardening of fighting spirit. Authors such as Volkov (2008), Krutsevych (2008) note that new 

social, economic and environmental conditions in Ukraine, require the study of a number of new pedagogical influences and 

methodological provisions. These factors would increase the capacity for work and physical preparedness of children and young 

students. This makes a significant of our study. 

In modern lyceums with enhanced military and physical preparation, there is a contradiction between the existing high 

requirements for the level of students’ preparedness and the actual lack in the physical education program the appropriate 

mechanisms, means, methods that would fully contribute to the proper improvement of their preparedness. We consider 

it necessary to introduce wrestling means into the program of physical culture of students such educational institutions 

and, accordingly, to check the effectiveness of these application on practice. 

The purpose of the study is to increase the level of physical preparedness of students’ lyceum with enhanced military 

and physical preparation with the use of wrestling means. 

 

2. Material and methods 

 

The study was conducted in several successive stages. 

Analysis of theoretical material to identify research issues. 

Selection of test exercises. Organization and carrying out of pedagogical supervision and processing of it results. 

Participants: 119 students of 10th grades of Lviv State Lyceum with enhanced military and physical preparation named 

after Heroes of Kruty (Ukraine, Lviv). At this stage, there were determined the level of physical development and 

functionality of students, their physical preparedness and psychophysiological capabilities. 

Determination of the level of physical development and functional capabilities was carried out on the indicators of 

body length (cm), body weight (kg), wrist dynamometry of the right and left arms (kgf), Shtange and Genchi's tests 

(determination of the functional conditions of the respiratory system), Ruff'ye’s functional tests (determination the level 

of functioning the cardiovascular system and general physical performance) and the Rosenthal’s test (to establish the 

endurance of the respiratory muscles, including the intercostal and diaphragm). 

Determination of the physical preparedness level was performed with using long jumps (cm), long jump running (cm), 

pull-ups on a crossbar (number of times), lift with a coup on a crossbar (number of times), lift forces on a crossbar (number 

of times), push-ups on the bars (number of times), hanging leg raise - static hold (s), running at 100 m from a high start 

(s), running at 1000 m (s), running at 3000 m (s). 

Assessment of the level of psychophysiological capabilities took place within the definition of a simple visual-motor 

reaction (ms), the reaction of choice (ms, the number of errors), the reaction to a moving object (ms, the number of 

accurate reactions, delayed reactions), tapping- test (number of taps in 30s). 

Development of the author's program on physical culture with the use of means of struggle. Organization and conduct 

of a pedagogical experiment and survey of its participants. 

Participants: 49 students of 10th grades of Lviv State Lyceum with enhanced military and physical preparation named 

after Heroes of Kruty. Among them: 25 representatives of the control group (CG) and 24 representatives of experimental 

group (EG). 

CG students worked according to the traditional program of physical culture, EG students - according to the author's 

program. The level of functional and psychophysiological capabilities, physical preparedness and special wrestling 

preparedness (only EG students) was assessed three times (at the beginning, after the first and second stages of the 

pedagogical experiment). Questionnaires of EG students were conducted at the end of the first and second stages of the 

pedagogical experiment to identify the subjective opinion of students concerning the proposed author's program. 

The level of special wrestling preparedness of EG students was determined according to the tests: shuttle run 4x9m 

(s), running around the head 10 times (s), climbing a rope 5 m without the help of legs (s), Burpee’s test (number of times 

in 1 min), squats for 20 s (number of times). 

Elaboration of the obtained factual material with the help of statistical methods and its interpretation. 

We determined the average statistical values, standard deviation of the average values, compared the average values 

of two related and unrelated totality by parametric Student's t-test (IBM SPSS Statistics Base 2.0) with aimed to find out 

the significance of changes and discrepancies in the indicators during the pedagogical experiment.  

 

 

3. Results and discussions 

 

 It has been revealed the importance of physical education in the educational process in military secondary institution based 
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on the processing of data from scientific and methodological literature and Internet information. At the same time, it was found 

that in recent years, research that related to detection the effectiveness of the impact certain kinds of sport on the level of physical 

development of students in secondary education institutions, including physical education lessons has been intensified 

(Cherenshchikov, 2013, Ilnytskyj, Okopnyj, 2015, etc.). Most of them made it possible to identify the positive impact of the 

proposed approaches, methods, programs, etc. on the physical development of students. In the process of analyzing scientific 

information, we have identified an urgent scientific and practical task to substantiation the use of wrestling means in physical 

education of students’ lyceum with enhanced military and physical preparation. This is due to the existing basis for varying the 

content of this process, the need for constant search for new and effective means for improving the physical fitness of 

representatives of these educational institutions and a number of advantages of wrestling as a kind of sport for the formation of 

professional serviceman’ skills. 

We found that the physical development of students 15-16 years old, who study at the Lviv State Lyceum with enhanced 

military and physical preparation named after Heroes of Kruty, in terms of body length and weight on average meets the 

established norms (average value of body length – 176.7 ± 6,2 cm, body weight – 68.3 ± 10.8 kg). At the same time, the values 

of the dynamometry of the stronger arm (30.5 ± 5.8 kgf) were slightly lower than the normative ones. 

According to the functional tests, most of the studied students did not go beyond the satisfactory level (from 45 to 59% of 

students in different tests). And there was a significant number of those who showed a relatively low level of indicators in tests 

(from 10 to 37% in different tests). 

The analysis of physical fitness indicators allowed to establish that the vast majority of students have an average level of it 

(Fig. 1). However, a significant number of subjects have a low level of speed qualities (29.4%) on the test "Running at 100 m 

from a high start" and speed and strength qualities on the test "Long jump running" (33.1%). It is worth noting that in the tests 

that demonstrate the level of strength of lyceum students, some of them could not perform any attempt. This applies in particular 

to the tests "Push-ups on the bars", where 16.8% of students could not be realized, and "Lift with a coup on a crossbar", where 

there were almost half of the students (47.9%). Regarding the level of endurance, the results differed slightly in different 

exercises. Thus, in the "Running at 1000 meters», 34.5% of students had an average level, another 36.9% - sufficient, and in the 

"Running at 3000 meters" quite a few students (44.5%) had a high level of endurance. 

 
Fig. 1. Average increases of lyceum students’ physical preparedness (in marks): 

1 – long jump (cm); 2 – long jump running (cm); 3 – pull-ups on a crossbar (number of times); 4 – lift with a coup on a crossbar (number of times); 5 – 

lift forces on a crossbar (number of times); 6 – push-ups on the bars (number of times); 7 – hanging leg raise - static hold (s); 8 – running at 100 m 
from a high start (s); 9 – running at 1000 m (s); 10 – running at 3000 m (s). 

 

 

The determining level of psychophysiological capabilities of the studied lyceum students with the help of the program 

"Neurosoft-psychotest" allowed to identify their average level in relation to the normative values for the studied age. In general, 

the average time of simple visual and motor reaction of students was 254.4 ms, and the reaction of choice – 339.1 ms. Regarding 

the analysis of the reaction to a moving object, it was noted that 41% of those who were studied react in the test to the stimulus 

in advance. Another 29% of students show a reaction with a delay and 30% students react accurately to the stimulus. The tapping 

test results showed that most of study participants (40%) had a nervous system of the intermediate type (between medium and 

weak), another 26% students had a nervous system of medium strength (equal type). It is significant that 23% students are 

characterized by a weak nervous system (descending type) and only in small number of study participants, namely 11%, was 

found a strong nervous system (convex type). We consider that this is a rather negative overall result, because it is important for 

military professionals to demonstrate high strength of nervous processes to withstand difficult and even extreme situations that 

may arise. 

The results obtained during the ascertaining research, as well as the basic principles of forming a program of physical culture 

for students of the Lyceum with enhanced military and physical preparation and the basic principles of physical education, 

which apply to this contingent, contributed to the development of the author's program. It did not extend beyond the structural 

requirements of the current program of physical education in lyceums of this type, only 30% of its content was changed. 

In the Lviv State Lyceum with enhanced military and physical preparation named after Heroes of Kruty are held five 

physical culture lessons per week in accordance with the normative requirements. We offered students every second 

lesson to engage in the author's program with an emphasis on the use of wrestling means. That is, in each odd week they 

had three such lessons, and in each even week - two. On other lessons, students in the experimental group worked within 

4,72

6,7
5,85

6,56

4,57

7,64 7,29
6,35 6,69

8,14

0

2

4

6

8

10

M
ar

k
s

Physical preparedness tests 

1 2 3 4 5 6 7 8 9 10



 Proceedings of ICU 2021 34 

 

© 2021 . EDlearning.it 

the traditional physical culture program. At the same time, taking into account the physical qualities relevant to wrestling 

as a sport, namely strength, speed and coordination, most of the training means within the experimental part of the program 

were aimed at these developments (30% of physical culture time, 28 lessons). At the same time, in the part of the program 

that did not actually differ in content from the traditional one (70% of physical culture time, 56 lessons), students 

performed loads related mostly to the development of various endurance manifestations (28 lessons), speed qualities and 

flexibility (24 lessons). The development of these physical qualities took place with the use of athletics, gymnastics, sports 

games, hand-to-hand combat and other. This distribution of time for the development of physical qualities is largely due 

to the specifics of military activity. 

Students of the control group within the physical culture lessons performed loads and used the means of various sports 

offered in the traditional program of physical culture for students of the Lyceum with enhanced military and physical 

preparation. 

Our study lasted during the academic year (two semesters of 80 hours), which differed slightly in content within the 

developed experimental program. In the first semester, 70% of the time that allotted for wrestling was devoted to exercises of 

mainly strength and speed and strength nature within the methods of strictly regulated exercise (interval, continuous, combined) 

and only 30% of the time students worked in game and competition modes (games, sparring, etc.). At the end of this stage, the 

physical development and preparedness of the subjects were assessed and their questionnaires were conducted (it was proposed 

to assess the effectiveness of wrestling lessons). According to the obtained results, the focus of preparation in physical culture 

lessons in the second semester was adjusted. Thus, in the second semester, 70% of the time students mostly worked in game 

and competitive modes and 30% of the time – within the methods of strictly regulated exercise. 

Guided by the principle of gradualness, in the initial stages, students performed relatively simple coordination exercises with 

little volume and intensity in the range of 50-60% of individual maximum. With the increase of the level of physical 

preparedness and the development of basic technical skills in wrestling, we offered students difficult exercises with increasing 

volume and intensity (up to 80-90% of the maximum). 

At the first stage of the pedagogical experiment, there were positive changes in various aspects of development and 

preparedness of students in the study groups. These changes were more pronounced in participants of EG, who worked on a 

physical culture program with accentuated use of wrestling means with pronounced strength and speed and strength orientation, 

mainly in strictly regulated methods. The analysis of the average total growth of functional tests indicators during this period 

indicated a more pronounced advantage of the experimental program of physical culture over the traditional one. Thus, in EG 

students it was 10.7%, and in the studied of CG – 6.1%. At the same time, most of the changes were significant in both groups 

(p≤0.05–0.001). 

The average total increase in physical preparedness indices in students of EG was 31.6%, while in CG students this indicator 

was 24.7%. Changes in the results in most tests were also significant in both study groups (p≤0.05-0.001). 

During the first semester total average growth of psychophysiological indicators in the studied of EG was 5.2%, while in 

the CG of students it increased by 3.9%. At the same time, most of the changes in EG (6 out of 8) were significant (p≤0.01–

0.001), and in CG it did not find statistical confirmation (p> 0.05), only the indicators of simple visual and motor reaction 

significantly increased (р≤0.01). 

The level of special preparedness, according to wrestling tests (determined only in EG participants) at the end of the first 

stage of the pedagogical experiment, according to the average total changes increased by 6.5% compared to the initial. At the 

same time, changes were not statistically confirmed only in the test "shuttle run 4x9m" (p>0.05), in others these changes were 

reliable (p≤0.001). 

In the second semester was provided some shift of accents in the focus of the experimental program (for EG students) on 

the development of coordination skills and with the predominant use of game and competitive methods. While CG students 

continued to work within the traditional physical education program. As a result, it was noted that positive changes are also 

present in various aspects of development and preparedness of participants in the study groups. In particular, the functional 

indicators of students in the second semester changed. The average total growth in participants of EG was 5.7%, and in students 

of CG – only 2.0%. At the same time, most of the changes in both groups were significant (p≤0.05–0.001), except for the results 

of the Rosenthal’s test in EG and the Stange’s test in CG (p>0.05). 

Slightly smaller compared to the first semester were the changes in the physical preparedness of the participants of 

pedagogical experiment. However, these changes still significant. Thus, in EG students the average total growth of its level was 

24.5%, and in the studied of CG – only 8.9%. At the same time, most of the changes according to the tests conducted were 

reliable (p≤0.05–0.001). 

Changes during this period also took place in the level of psychophysiological indicators of the participants of the 

pedagogical experiment. At this stage, their average total growth for EG participants was already 8.7%, and for CG students – 

4.4%. At the same time, in three of the four indicators (except for the reaction to a moving object), which were taken into 

account, in EG students the shifts were significant (p≤0.01–0.001), and in CG participants only changes in tapping-test were 

confirmed for reliability (p≤0.01). In addition to the above, the participants of the EG demonstrated positive changes in the level 

of special preparedness. 

The indicators of wrestling tests of the studied of EG had an average total growth at the level of 5.1%. In three of the five 

tests, the result was reliably confirmed (p≤0.05–0.001). 

The obtained results of the EG students survey on the content of the author's program of physical culture showed a high 

level of their interest. At the same time, students pointed out that they are more motivated to engage in the approach that offers 

tasks by game and competition method (was used in the second semester) compared to that which provided strength and speed 

and strength direction in the mode of strictly regulated exercise methods. 
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The analysis of the average total changes showed that the proposed experimental program of physical culture was relatively 

more effective during the pedagogical experiment. The overall total growth of the averaged data of the indicators groups in the 

studied of EG was 94.0%, and in the participants of CG – only 53.3%.  

According to the results of functional tests in EG students during the first stage of the pedagogical experiment, the average 

total growth relative to baseline was 10.7%, and during the second – 5.7% more, while in CG participants in the first semester 

test results increased by 6.1% and 2.0% more – during the second. At the end of the school year higher growth was established 

in the functional capabilities of students engaged in the experimental program of physical culture, but statistically intergroup 

advantage in favor of EG was only in the Stange’s test (p≤0.05) (Fig. 2). 

Significant changes in most indicators were observed in the physical fitness of EG students. The average total increase in 

the first semester was 31.6% and 24.5% more – during the second. In contrast, the changes in the studied of CG were relatively 

less pronounced: 24.7% – for the first and 8.9% – for the second semester. Comparison of intergroup differences indicated the 

advantage of EG over CG in all indicators of physical preparedness. They acquired reliable character in six out of ten tests 

(p≤0.05–0.001) (Fig. 3). 

 
 

Fig. 2. Growth rates in the results of functional tests of students of EG and CG during the pedagogical experiment (%): 

EG1 – EG2, CG1 – CG2 – changes in indicators in the studied groups during the first stage of the pedagogical experiment; EG2 – EG3, CG2 – CG3 – 

changes in indicators in the studied groups during the second stage of the pedagogical experiment; 1 – Stange’s test, s; 2 – Genche’s test, s; 3 – Ruffier’s test, 
points; 4 – Rosenthal’s test, evaluation. 

 

 
 

Fig. 3. Growth rates of the level of physical preparedness of EG and CG students during the pedagogical experiment (%): 

EG1 – EG2, CG1 – CG2 – changes in indicators in the studied groups during the first stage of the pedagogical experiment; EG2 – EG3, CG2 – CG3 – 
changes in indicators in the studied groups during the second stage of the pedagogical experiment; 1 – long jump (cm); 2 – long jump running (cm); 3 – pull-

ups on a crossbar (number of times); 4 – lift with a coup on a crossbar (number of times); 5 – lift forces on a crossbar (number of times); 6 – push-

ups on the bars (number of times); 7 – hanging leg raise - static hold (s); 8 – running at 100 m from a high start (s); 9 – running at 1000 m (s); 10 – 
running at 3000 m (s). 

 

The average total growth of psychophysiological capabilities of EG participants during the first semester was 5.2% and 

8.7% more – in the second. In CG students, these changes were equal to 3.9% and 4.4%, respectively. At the end of the 

pedagogical experiment, a significant advantage was observed in favor of EG for most psychophysiological indicators (p≤0.05–

0.001), only the results of the tapping test did not reveal statistical confirmation of intergroup differences (Fig. 4). 
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Fig. 4. Growth rates of psychophysiological capabilities of EG and CG students during the pedagogical experiment (%): 

EG1 – EG2, CG1 – CG2 – changes in indicators in the studied groups during the first stage of the pedagogical experiment; EG2 – EG3, CG2 – CG3 – 

changes in indicators in the studied groups during the second stage of the pedagogical experiment; 1 – simple visual and motor reaction, ms; 2 – reaction of 

choice, ms; 3 - reaction of choice, number of errors; 4 - reaction to a moving object (RMO), ms; 5 – RMO, the number of accurate responses; 6 – RMO, 
number of anticipatory reactions; 7 – RMO, number of delayed responses; 8 – tapping test, number for 30 s. 

 

Testing the level of special preparedness of EG students in wrestling tests at different stages of the pedagogical experiment 

also indicated positive changes from stage to stage. During the first semester, the average total increase in special preparedness 

of students was 6.5% and 5.1% more – during the second semester. At the same time, all changes were significant (p≤0.01–

0.001) (Fig. 5). 

 
Fig. 5. Growth rates of special preparedness of EG students on wrestling tests during the pedagogical experiment (n = 24, %): 

EG1 – EG2 – changes in indicators in the studied groups during the first stage of the pedagogical experiment; EG2 – EG3 – changes in indicators in the 

studied groups during the second stage of the pedagogical experiment;  1 – shuttle run 4x9m, s; 2 – climbing on a rope, s; 3 – running around the head 10 

times, s; 4 – Burpee’s test, number of times in 1 min.; 5 - squats for 20 s, number of times 

 

Conclusions 

 

The content of wrestling as a kind of sports activity best meets the specific training needs of future servicemen, as its means 

allow them to develop important physical qualities (strength, speed and strength, coordination, etc.) and to form important skills 

for future profession (self-defense, wrestling techniques. etc). Therefore, the introduction of means of wrestling to the program 

of physical culture of the Lyceum with enhanced military and physical preparation may well justify the possibility of future 

self-realization of its students. 

During the pedagogical experiment, in all groups of indicators, the author's program of physical culture with the use of 

wrestling means proved to be more effective compared to the traditional program for 10th grades of Lviv State Lyceum with 

enhanced military and physical preparation named after Heroes of Kruty. 

During the pedagogical experiment, students of the groups that participated in the study were able to mainly improve 

the level of their functional and psychophysiological capabilities, physical preparedness and special wrestling 

preparedness (only EG students). For most of these groups of indicators, the changes were positive and reliable in both 

study groups (p≤0.05–0.001) and in both the first and second semesters. At the same time, according to the final results, 

the best effect was achieved by students who were engaged in the author's program of physical culture. This is evidenced 

by a comparison of the total growth results of the averaged data of indicators groups during the pedagogical experiment. 

In the studied of EG it was 94.0%, and in the participants of CG – only 53.3%. Regarding the level of special preparedness 

according to the results of wrestling tests, we also note its growth in the EG group of students, which totaled 11.6% 

relative to the baseline. 
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Prospects for further research. In the future, we envisage expanding the use of wrestling means in physical culture lessons 

for students of other education institutions with military and physical direction. 
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Abstract 

 

The aim of the research was to determine the current level of the skeletal and locomotor system with a focus on posture in adolescent 

students during the Covid-19 pandemic. The sample consisted of Σ n=60 adolescent girls who attended 1st (n=30, age 15.53±0.34 

years, body height 167.8±5.38 cm, body weight 56.1±6.87 kg) and 2nd (n=30, age 16.38±0.35 years, body height 169.1±6.35 cm, body 

weight 60.5±8.65 kg) year of grammar school in Horehronie. In terms of data acquisition methods, we used a standardized method of 

posture evaluating for physical education practice. The obtained results indicate that up to 81.67% of adolescent girls of the whole 

group n=60 had good posture. Poor posture we noticed in 15%, while we did not notice incorrect posture and excellent posture was 

only in 3.33% girls. In the individual areas of posture, we found out significant differences in posture of head and neck (χ2=7.251, 

p<0.01) when evaluated with a mark of 3 to the detriment of 1st year girls. When evaluating the shape of thorax, significant differences 

were noticed (χ2= 10.987, p<0.01) in the evaluation with the mark of 1 in favor of the girls of the 1st year. When evaluating the total 

curvature of the spine, we noticed significant differences (χ2=8.872, p<0.01) in the evaluation with a mark of 2 to the detriment of the 

girls of the 2nd year. When evaluating the height of the shoulders and the position of the shoulder blades, significant differences were 

noticed (χ2=6.099, p<0.05) in the evaluation with the mark of 2 in favor of the girls of the 2nd year. We did not notice significant 

differences (χ2p>0.05) in the evaluation of the shape of the abdomen and the inclination of the pelvis. 
 

Keywords: Covid-19 pandemic, posture; students. 

1. Introduction 

Measures are currently being taken worldwide to prevent the spread of the new coronavirus. One of the biggest 

challenges is adopting a new lifestyle in connection with spending more time at home and out of school (out of work). 

Sedentary behavior of schoolchildren as well as low bulk of physical activity in the physical mode have long-term adverse 

effects on the health, well-being, and quality of life of individuals. Therefore, even during time spent outside the school 

environment, we should not forget about physical activity, which strengthens the immune system and helps to resist 

infectious diseases. 

The COVID-19 pandemic in Slovakia is part of a worldwide pandemic of the COVID-19 infectious disease caused 

by the SARS-CoV-2 virus. The first preventive measures were taken in February 2020, when the Central Crisis Staff met 

for the first time at the Ministry of Health of the Slovak Republic. The first measures against the epidemic were adopted 

on March 6, 2020, and an Emergency Situation was declared on March 12. From 16 March 2020, schools were closed 

and at the same time the state of emergency began to apply, which lasted until 14 June 2020 and subsequently school 

teaching in the school year 2020/2021 was interrupted again from 12 October 2020 and by the end of the calendar year 

2020 did not restore. The quarantine measures that have been taken have also transferred into the physical health of 

schoolchildren, which also includes the locomotor system. 

The locomotor system is an integral part of human life and, thanks to the upright posture, successfully separates us 

from other animals. Bendíková (2017) describe posture as a habitual movement pattern that arises in childhood and is 

formed and improved over time, from which we can conclude that it is not a spontaneous process. 

She further states that posture is the position of individual segments of the body in time and space. Thus, we must also 

think about the fact that it is largely influenced by the environment, education, or people in the immediate vicinity of 

man. The characteristic upright posture is ensured by the active engagement of the postural and phasic muscles and the 

system of reflexes. With the help of the correct repetition of individual muscles and reflexes activities, movement 

stereotypes that are specific to each person are created and their correct building is necessary at a young age. If the 

individual stereotypes are correct, they create suitable conditions for the work of internal organs and allow the muscles 

to remain in muscle balance (Zverbíková et al., 2018). 

Proper posture is a manifestation of physical as well as mental health, but we still do not pay as much attention to it 

as would be necessary.  

Bendíková (2017) describes the contemporary man as "Homo sedentarius" or as a sitting man. Nagymáté et al. (2018) 

pointed out in his work the fact that long-lasting incorrect sitting and insufficient physical activity already in childhood, 
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can cause back pain (Mac Donald et al., 2017; Zverbíková & Malay, 2017; Rivera et al., 2018; Achar & Yamanaka, 

2020). These pains are caused by functional disorders of the musculoskeletal system, which can also include posture 

disorders. Despite all the facts that the disorder is among the most occurred, it is a constantly underestimated health 

problem. Several authors agree with this view Maciałczyk-Paprocka et al. (2017), Kasten et al. (2017), who argue that 

posture disorders can be caused by unilateral inadequate or excessive loading of the musculoskeletal system, long-lasting 

sitting at home or at school. The problem is often ergonomically inadequately adapted furniture in schools, carrying school 

bags with excessive weight, mental stress (Nemček & Ladecká, 2020), but most of all the authors agree in the lack of 

overall movement of children and youth. Of course, we cannot omit the fact that in some cases injuries, visual or hearing 

impairments (Kurková & Nemček, 2018), congenital errors, and the others can also be responsible for incorrect posture. 

It is the wrong posture that we perceive in children as the most common weakness, or a mistake in the musculoskeletal 

system, which may have a transient or permanent state of functional change in the body (Mitova, 2015). This condition 

is caused by incorrect functional load and its causes are various, whether it is excessive, unilateral, or insufficient load, 

overweight, muscle imbalance, long standing or sitting. The fact that the number of children with incorrect posture has 

been rising rapidly recently has also been confirmed by Černický et al. (2018). Poor posture can cause muscle imbalance 

at a later age, limit the range of motion of the joints, or significantly worsen the overall quality of life in adulthood 

(Nemček, 2021; Nemček, Baňárová, & Kurková, 2021). Therefore, it is very important to pay attention in prevention and 

to take care of proper posture in physical education in schools (Bendíková et al., 2020). 

The partial aim of the research was to find out the current level of the skeletal and locomotor system with a focus on 

posture in adolescent girls of a selected school in Horehronie during the Covid-19 pandemic. 

2. Material and method 

The monitored sample consisted of Σ n=60 adolescent girls who attended the 1st and 2nd year of grammar school in 

Horehronie. The average age of the girls of 1st year was 15.53±0.34 and girls of 2nd year was 16.38±0.35. The average 

body height in 1st year girls (n=30) was 167.8±5.38 cm and average body weight was 56.1±6.87 kg. Their Body Mass 

Index was 19.82±2.00 (level: normal body weight). In 2nd year girls (n=30) the average body height was 169±6.35 cm 

and the average body weight was 60.5±8.65 kg. Body Mass Index in 2nd year girls was 21.16±1,84 (level: normal body 

weight). The primary characteristics of the sample are presented in Table 1. 

 
Table 1. Characteristics of the high school girls of the 1st a 2nd year (n=60). 

Factors/year Age Body height /cm Body weight/kg BMI 

1st year (n=30) 15.53±0.34 167.8±5.38 56.1± 6.87 19.82±2.00 

2nd year (n=30) 16.38±0.35 169.1±6.35 60.5±8.65 21.16±1.84 

Note: BMI – Body Mass Index 

 

The partial aim of the research was followed during the Covid period of September 2020, when measures were 

released, and students attended the school in person. This pandemic period was difficult in terms of obtaining data, given 

that it was difficult to predict the situation that we had to deal with in the project. 

In terms of data acquisition methods, we used a standardized procedure for evaluating posture and muscular system 

for physical education practice according to Bendíková (2011). In the research, a standardized method of visual evaluation 

according to Klein and Thomas was implemented, modified by Mayer. The evaluation of the individual areas was 

expressed as the sum of points, each area being evaluated by points 1, 2, 3, 4 according to the current level of body 

posture. It was followed by classification into the qualitative body posture levels. The evaluation was focused on: I. Head 

and neck posture, II. Chest (shape), III. Abdomen and pelvic inclination, IV. Spine curvature, V. Frontal body posture 

(Evaluation of shoulders - Shoulder blades/ scapulas).  

Evaluation of body postures: 

I.  Correct body posture ...............................................................................5 points 

II. Good (almost correct) body posture ..................................................6 – 10 points 

III. Bad body posture …........................................................................11 – 15 points 

IV. Incorrect body posture ....................................................................16 – 20 points 

In terms of data processing methods, the following were applied: percentage frequency analysis (%), frequency (n), 

arithmetic mean (x), standard deviation (s), range of variation (VRmax-min), and Chi-square test of goodness (χ2 p<0.01, 

p<0.05). The data were processed using the statistical program R-Project. 

3. Results 

The obtained data are of a partial nature due to the pandemic situation of Covid-19. In the introduction, we present 

the overall level of posture and then the individual monitored areas of posture. 

Based on the findings of posture in high school girls, we found the following: up to 81.67% (n=49) of 1st and 2nd 

year girls (Σ n=60) have good posture. Evaluations of individual areas, we gave this final evaluation to 26 girls attending 

the 1st year (n=30) and in case of the 2nd year (n=30), 23 girls had good posture. 



 Proceedings of ICU 2021 41 

 

© 2021 . EDlearning.it 

The poor posture we noticed in 15% (n=9) cases of the total sample of girls (Σ n=60), while we gave this final 

evaluation to 3 girls attending the 1st year and for 2nd year girls, we noticed poor posture in 6 cases. We can perceive as 

a positive the absence of incorrect posture, but as a negative we can consider the fact that only in 3.33% (n=2) of girls 

attending the 1st and 2nd year we noticed excellent posture, which we noticed in case of 1 girl of the 1st year and for 1 

girl attending the 2nd year. 

From the total point evaluation of individual examined segments (I.–VI.) we found out the total average point 

evaluation in 1st year girls (Σ n=30) at the level (x)=8±1.84, while VRmax-min was at the level of 8. In 2nd year girls (Σ 

n=30), the overall score was at (x)=9±1.83, with VRmax-min being 7. 

In the average evaluation of head and neck posture (I.), we found out average values at the level of (x)=2.1±0.72 in 

1st year girls (Σ n=30) of grammar school, where VRmax-min was at level 2. In girls of 2nd year (Σ n=30) at level 

(x)=1.9±0.67 and VRmax-min was at level 2. 

In case of the second segment evaluated by us, i.e., the shape of thorax (II.), we gave an average point evaluation 

(x)=1.4±0.55, while VRmax-min has mark of 2. In 2nd year girls at the level (x)=1.9±0.63, where VRmax-min was at level 2. 

When evaluating the shape of the abdomen and the inclination of the pelvis (III.), we obtained in the average evaluation 

the values (x)=1.4±0.56 and VRmax-min was again at level 2. In the girls of the 2nd year the average value was (x)=1.6±0.67 

and VRmax-min was also evaluated at level 2. 

The average score in case of the total curvature of the spine (IV.) was (x)=1.5±0.72, where VRmax-min again had the 

value 2. In girls of the 2nd year, we noticed a mark of (x)=1.8±0.69, while the VRmax-min value was 3. 

Based on the evaluation of 1st year girls (Σ n=30) using aspectia, we noticed average values at the level of the shoulders 

and position of the blades (V.) at the level (x)=1.5±0.67 and the value of VRmax-min was at the level of 2. In 2nd year girls 

we found out average values at the level of (x)=1.5±0.62, where VRmax-min was 2. 

We were the last to evaluate the lower limbs in girls (VI.), in which the average point values were (x)=1.4±0.61 and 

VRmax-min had the value 2. In the 2nd year girls, the average point value was at the level (x)=1.5±0.62 and VRmax-min was at 

level 2. 

In girls of the 1st and 2nd year, in the number of n=60 participants, we evaluated the posture of a head and neck. 

During our evaluation, we did not notice a mark of 4. Most participants received a mark of 2 in the evaluation, which was 

50% (n=30) of the total number of girls (Σ n=60). In case a mark of 1, we awarded 25% (n=15) girls and 25% (n=15) 

received a mark of 3 (Table 2). 

In the 1st year group (Σ n=30) we awarded 20% (n=6) girls with a mark of 1. Mark of 2 was the most frequent 

evaluation in this case and made up 46.67% (n=14). With a mark of 3, we awarded 33.33% (n=10) girls. 

Girls attending the 2nd year (Σ n=30) were most often awarded by a mark of 2, and it makes 53.33% (n=16). We 

awarded 30% (n=9) of the participants with a mark of 1. The least girls received a mark of 3, which was 16.67% (n=5). 

All these stated evaluations are presented in table 2. In terms of comparing the difference between years (1st and 2nd), 

we noticed significant differences in girls in the monitored area (χ2=7.251, p<0.01) with a mark of 3 to the detriment of 

1st year girls. 

When evaluating the shape of thorax, we evaluated 46.67% (n=28) of girls with a mark of 2, which formed the most 

frequent evaluation in the group we examined (Σ n=60). Of the total number (Σ n=60), we rated 43.33% (n=26) with a 

mark of 1. The smallest number of girls from the whole group (Σ n=60) were evaluated with a mark of 3, which was 10% 

(n=6). During our evaluation of shape of thorax, we did not evaluate any girl with a mark of 4 (Table 2). 

During the evaluation by points of the girls of 1st year (Σ n=30), we evaluated the most participants with a mark of 1 

up to 63.34% (n=19), which we evaluate as positive. In the evaluation by points we awarded a mark of 2 to 33.33% (n=10) 

of the girls and in case the mark of 3 only 3.33% (n=1). We did not give a mark of 4 to first-year girls (Σ n=30). 

In case of girls attending the 2nd year (Σ n=30), we also did not give a mark of 4. Only 23.33% (n=7) of girls were 

awarded a mark of 1, which is a significant decrease compared to 1st year girls, by up to 40% (n=12), which we evaluate 

negatively. We awarded mark of 2 to the largest number, up to 60% (n=18) of the total number of examined girls of the 

2nd year (Σ n=30). With mark of 3, we evaluated 16.67% (n=5) of girls in our evaluation by points. In terms of comparing 

the difference between years (1st and 2nd), we noticed significant differences in the monitored area (χ2=10.987, p<0.01) 

when evaluated with a mark of 1 in favor of 1st years. 

As part of the overall evaluation of 1st and 2nd year girls (Σ n=60), we awarded with mark of 1 up to 56.67% (n=34) 

of participants in the evaluation of the shape of the abdomen and pelvis inclination.  

We noticed a partially reminiscent abdomen evaluated with mark of 2 in 36.67% (n=22) evaluated and we noticed 

mark of 3 only in case of 6.66% (n=4) of the total sample of examined (Σ n=60). We did not record a mark of 4, when 

the most deforming part is the abdomen, in any girl (Table 2). 

The best evaluation, with mark of 1, we awarded in case of 1st year girls (Σ n=30), 60% (n=18) of the participants and 

we awarded 36.67% (n=11) with mark of 2. The lowest rating by a mark of 3 we noticed only in 3.33% (n=1). We did 

not award mark of 4 in any case. 

During the evaluation of the girls of the 2nd year (Σ n=30) we also did not notice a mark of 4. The most frequent point 

evaluation was mark of 1 which we awarded to 53.33% (n=16) of the girls and at 36.67% (n=11) we noticed a mark of 2. 

We evaluated a weakened and prominent abdomen with a mark of 3 to 10% (n=3) of 2nd year girls (Σ n=30). In terms of 

comparing the difference between years (1st and 2nd), we did not notice significant differences in the monitored area (χ2 

p>0.05). 

The whole monitored sample of 1st and 2nd year girls (Σ n=60) in the evaluation of the total curvature of the spine 

showed the most frequent point evaluation with a mark of 1, in 45% (n=27) of participants. Signs of reduced or increased 
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curvature with a mark of 2 were noticed in 43.33% (n=26) of the total monitored sample (Σ n=60) and with a mark of 3, 

indicating increased or decreased spinal curvature, we awarded 10% (n=6) of girls. The evaluation with mark of 4 had 

the smallest representation, namely 1.67% (n=1) (Table 2). 

The most frequent representation in the point evaluation among girls of the 1st year (Σ n=30), up to 60% (n=18) of 

the surveyed had a mark of 1. In case of 26.67% (n=8) of the surveyed, we awarded a mark of 2 responsible for reduced 

or increased spinal curvature and signs corresponding to mark of 3 occurred in 13.33% (n=4) of girls. In case of first-year 

girls (Σ n=30), we did not notice a mark of 5 in the point evaluation. 

In the girls of the 2nd year (Σ n=30) a significant curvature of the spine evaluated with the mark of 4 was demonstrated 

in 3.33% (n=1) of the participants and in 6.67% (n=2) of the girls we gave the evaluation with the mark of 3. The most 

frequent point evaluation, up to 60% (n=18) of the girls was noticed with a mark of 2. We awarded the curvature in the 

physiological range by means of a mark of 1 in 30% (n=9) of monitored sample (Σ n=30). In terms of comparing the 

difference between girls (1st and 2nd), we noticed significant differences in the monitored area (χ2= 8,872, p<0.01) when 

evaluated with a mark of 2 to the detriment of 2nd year girls. 

As the last area dealing with the evaluation of posture, we used the evaluation of the height of the shoulders and the 

position of the shoulder blades in girls of the 1st and 2nd year (Σ n=60). In the overall evaluation, we did not notice a 

mark of 4 for any of the girls. The most frequent mark in our point evaluation was a mark of 1, which we awarded to 60% 

(n=36) of girls from the entire group we monitored. With a mark of 2, we awarded 28.33% (n=17) of participants in the 

overall score, and in only 11.67% (n=7) of participants a different height of the shoulders and protruding blades was 

noticed, which in the overall score correspond to mark of 3 (Table 2). 

The most frequent evaluation during our survey of 1st year girls (Σ n=30) was with the mark of 1 and we awarded it 

to 56.67% (n=17) of girls. In case a mark of 2, where we observed only signs of asymmetrical lung holding, this score 

was awarded to 33.33% (n=10) of the girls. A smaller representation was given to mark of 3, which we awarded to 10% 

(n=3) of the girls of monitored sample (Σ n=30). We did not give the asymmetry of the shoulders and the significantly 

protruding blades corresponding to mark of 4 to any of the girls. 

In case of the point evaluation of the 2nd year girls (Σ n=30), when evaluating the height of the shoulders and the 

position of the shoulder blades, the most frequent evaluation up to 63.34% (n=19) was a mark of 1, thus the shoulder 

blades and shoulders are the same height, symmetrical and the shoulder blades do not protrude. Otherwise, a different 

height of shoulders and protruding shoulder blades, evaluated with a mark of 3, we noticed only in case of 13.33% (n=4) 

girls, but in comparison with the girls of the 1st year (n=30) this value is 3.33% (n=1) higher. In the point evaluation, we 

awarded mark of 2 to 23.33% (n=7) of girls attending the 2nd year, which is an improvement of 10% (n=3) compared to 

the girls of the 1st year. Even in this case, we did not award a mark of 4, which we can consider a positive. In terms of 

comparing the difference between years (1st and 2nd), we noticed significant differences in the monitored area (χ2=6.099, 

p<0.05) when evaluated with a mark of 2 in favor of 2nd year. 
 

Table 2. Overall posture evaluation in high school girls (n=60). 

 
Note: I. posture of head and neck evaluation, II. shape of thorax evaluation, III. shape of the abdomen and the inclination of the pelvis evaluation, IV. 

total curvature of the spine evaluation, V. height of the shoulders and the position of the shoulder blades evaluation, VI. lower limbs evaluation, 1-4 

points. 
 

As a complementary to our evaluation of posture in 1st and 2nd year girls (Σ n=60), we also used the evaluation of 

the lower limbs, where we found the following. Up to 61.67% (n=37) of the total sample of girls we evaluated by mark 

of 1. The mark of 4 from our score indicating knee varosity more than 5 cm or knee valgosity more than 6 cm was absent, 

which we take as a big positive. In 31.66% (n=19) of the girls, we gave a mark of 2 and with a mark of 3 we evaluated 

only 6.67% (n = 4) of participants (Table 2). 

 In case of first-year girls (Σ n=30), we most often noticed a mark of 1, which we awarded to up to 70% (n=21) of 

girls, which we take as a positive. In 23.33% (n=7) we noticed a mark of 2 and a mark of 3 in the point evaluation. 

In girls of the 2nd year (Σ n=30) we did not notice a point evaluation with a mark of 4 and varosity of the knees up to 

5 cm or valgosity up to 6 cm, we noticed only in 6.67% (n=2) of girls. We noticed a mark of 2 in 40% (n=12) cases. Most 

girls received a mark of 1, up to 53.33% (n=16), i.e., they had the axis of the knee joints in one vertical. 

In terms of comparing the difference between years (1st and 2nd), we did not notice significant differences in the 

monitored area (χ2 p>0.05). 

4. Discussions 

Based on the evaluation of our observation, we noticed the excellent posture only in 3.33% (n=2) of girls attending 

the 1st and 2nd year (Σ n=60) of the grammar school, which also corresponds to the results presented by Yang et al. 

Points/ 

 evaluation 

I. II. III. IV. V. VI. 

1 25% 43,33% 56,67% 45% 60% 61,67% 

2 50% 46,67% 36,67% 43,33% 28,33% 31,67% 

3 25% 10% 6,66% 10% 11,67% 6,66% 

4 0% 0% 0% 1,67% 0% 0% 
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(2020). In their large population study, they point out the fact that less than a fifth of children and adolescents have proper 

posture. According to current data provided by Rusek et al. (2021), 34-50% of children and adolescents have varying 

degrees of poor posture, including, for example, thoracic kyphosis, shoulder-level asymmetry, or protruding shoulder 

blades, forward-bent head, and others. In our sample we noticed a good posture in 81.67% (n=49) of the total sample of 

girls (Σ n=60) and in 15% (n=9) we found out a poor posture. In our case, we did not notice any total incorrect posture in 

any of the girls.  

Physical activity during the Covid-19 pandemic is one of the most important determinants of health. In the school 

population, its importance lies in the prevention of many widespread chronic non-communicable diseases in adulthood. 

The positive effects of physical activity on health are manifested if it is performed regularly, with sufficient intensity and 

for a long time. Its deficiency, i.e., physical inactivity, is also a well-influenced risk factor, the impact of which on human 

health is manifested as one of the most serious. 

According to Torlaković et al. (2013), Zrnzević & Arsić, (2013), Yoo (2013), Bendíková & Stackeová (2015), 

Bendíková (2016, 2020), Quaka (2015), Brzek & Plinta (2016), Konrad et al. (2017), Ludwig et al. (2018), Evans et al. 

(2018), Müller et al. (2019) by regular physical activity we can achieve an improvement in the quality of posture during 

adolescence, which will have a positive effect on the health of students in the future (Ahn & Fedewa, 2020). 

Conclusions 

Based on the obtained results, we found out that in the group we monitored, up to 81.67% of both years have good 

posture, while girls attending the 1st year have significantly better posture. We noticed poor posture in 15% of cases and 

excellent in 3.33% of girls. The results obtained by evaluating the individual segments of the body point to significant 

differences in the given areas of posture, which were as follows. In case of posture of the head and neck evaluation, the 

significant differences (χ2p<0.01) were noticed in evaluation with a mark of 3 to the detriment of the girls of the 1st year. 

When evaluating the shape of thorax, significant differences (χ2p< 0,01) were noticed in the evaluation with a mark of 1 

in favor of the 1st year girls. We did not notice significant differences (χ2p>0.05) in the evaluation of the shape of the 

abdomen and the inclination of the pelvis. When evaluating the total curvature of the spine, we noticed significant 

differences (χ2p<0.01) in the evaluation with a mark of 2 to the detriment of 2nd year girls. Based on the height of the 

shoulders and the position of the shoulder blades evaluation, significant differences (χ2p<0.05) were noticed in the 

evaluation with a mark of 2 in favor of the 2nd year girls. 
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Abstract 

 
The current situation, which essentially affects the whole world, the Covid-19 pandemic, has largely affected the quality of the bulk of 

physical activities carried out in the movement mode of students as well as the functionality of the musculoskeletal system, in 

conjunction with measures taken to protect public health. Therefore, the aim of the research intention was by using analysis, to detect 

the physical activity in the movement mode in pupils, with its subsequent change and targeted intervention of the motional program 

supporting selected indicators of the musculoskeletal system (muscular system and posture), within targeted organized leisure activities. 

The sample consisted of n=87 pupils of pubescent age, willing to participate in the research of cities in the Central Slovakian region of 

Liptov, of which n=45 girls (age 12.2±0.6 years, body height 149.1 cm, body weight 43.5 kg) and n=42 boys (age 12.5±0.9 years, body 

height 149.9 cm, body weight 43.3 kg). In terms of data acquisition, methods for physical education practice were applied. In terms of 

time schedule, this was implemented after the release of Covid-19 measures in Slovakia, in May 2021. Findings indicate that targeted 

adjustment and sufficient bulk of physical activity with a health and preventive character resulted in improved muscular system (Wtest 

p<0.05) and posture (Wtest p<0.05) in girls as well as in boys. In the monitored sample we found out, that the relationship between the 

implementation of regular physical activity and observed factors of the musculoskeletal system exists (posture r=0.729, muscular 

system r=0.810). 

 
Keywords: hypokinesia; musculoskeletal system, health, pupils. 

1. Introduction 

Thanks to scientific and technological progress, the current state of the demographic trend represents a population life 

elongation. However, a high risk of longevity is a worsened health condition due to several chronic diseases, 

multimorbidity, the presence of several physical or mental illnesses due to a passive lifestyle (Chen et al., 2015; Fyodorov 

& Erlikh, 2016; Wafa et al., 2016; Müller et al., 2019; Firýtová et al., 2020; Nemček et al., 2020). Global trends emphasize 

the responsibility of each person for their own health with the recommendation of a healthy lifestyle, from sufficient 

physical activity, healthy eating to sufficient sleep. According to the World Health Organization (WHO), physical 

inactivity was already ranked fourth in 2013 as a risk factor for global mortality, which compares it to the same side 

effects as alcohol, smoking, high cholesterol, and blood pressure (ÚVZ SR, 2017). It states that the upward trend in the 

absence of physical activity causes disorders of the musculoskeletal system, the presence of anxiety to depression (Gao 

et al., 2021) is even associated with such serious diseases as 21-25% of breast and colon cancers, 27% of diabetes and 

approximately 30% ischemic heart disease (WHO, 2018). Movement inactivity is increasing globally, and this fact is 

forcing world organizations to create various stimuli, programs, and strategies in order not to deepen, but to avert this 

phenomenon. They promote the importance of physical activity in human life, such as: EU Physical Activity Guidelines 

(EU, 2008), Physical activity factsheets for the 28 European Union Member States of the WHO European Region (WHO, 

2018), Guidelines on physical activity, sedentary behaviour and sleep for children under 5 years of age (WHO, 2019), 

Physical activity guidelines for children (under 5 years) (NHS, 2019). In Slovakia, this role is fulfilled by the National 

Action Plan to support Physical Activity for the years 2017 – 2020 (ÚVZ SR, 2017). The main aim is to improve the level 

of public health by promoting physical activity and reducing the influential risk factors for insufficient physical activity 

associated with non-communicable chronic diseases by supporting the maintenance of an adequate form of physical 

activity throughout life. This situation has deepened significantly in the recent period, when the already unflattering 

sedentary way of life of children and young people (Aghyppo et al., 2016; Tremblay et al., 2016; Bendíková, 2017; 

Fyodorov et al., 2019) has been influenced by pandemic measures in connection with Covid-19 disease. Restrictions have 

affected children's public education and leisure activities around the world (Pietrobelli et al., 2020; Xiang et al., 2020; 

Pavlovic et al., 2021).  

We consider it very undesirable and dangerous to limit or even stop the physical activity of children when the 

physiological curvature of the spine (lordosis and kyphosis) is still forming and stabilizing at the age of 5-6 years after 

proprioceptive maturation of the foot, at the same time the complete development of postural function takes place until 
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the age of approximately 11 years and then remains stable until the age of 65. (Martini et al., 2009). Posture is known to 

be a set of interactions between the musculoskeletal system with afferent and efferent pathways of the central nervous 

system, whose main function is to keep the body in a state of muscle and skeletal balance and protect the supporting 

structures of the body against injury or progressive deformation. On the contrary, in a sedentary lifestyle also due to the 

isolation of children, there is a realistic assumption leading to the occurrence of functional disorders of the locomotor 

system, which are directly involved in the formation of postural disorders in area of posture. This results in incorrect 

posture, which is one of the causes of progressive deformities (Carini et al., 2017; Hein, 2020). The most common 

symptoms of the musculoskeletal system overload are pain, which is associated with a change in tension in the tissues. 

The prevalence of functional disorders of the skeletal and locomotor system in the school population is a prerequisite for 

structural changes, which are often the reason for disability in adulthood, as evidenced by the statistics of health insurance 

companies in Slovakia. Therefore, early diagnosis and prevention in children and adolescents implemented through 

targeted motional programs with a compensatory effect are one of the ways to prevent these facts at a later age (Bendíková 

& Stackeová, 2015; Bendíková, 2020). 

The whole process requires a change in the current lifestyle of children and young people. It should report symptoms 

of physical activity because physical activity as part of a person's lifestyle, including physical work and sports, is one of 

the basic attributes of human life (Nemček, 2020; Nemček & Ladecká, 2020). 

Studies, following the musculoskeletal system and its disorders investigate the causes of their origin. Harvard Health 

Publishing (2020) reports that repetitive activities at school or at home, such as sitting at a computer, TV, or carrying 

heavier bags, can cause muscle tension that can result in back pain. Only a healthy and strong locomotor system can resist 

overload. At the same time, it is very important to pay attention to posture even outside of physical activity. Prolonged 

standing or sitting in one position (known as static posture) has also been shown to damage the locomotor system (Hedge, 

2020; Matthews et al., 2012). In some studies, experts report that people with a sedentary lifestyle are more than twice as 

likely to have cardiovascular disease (Levine et al., 2020) and can lead to muscle degeneration, especially in the abdomen, 

hips, and sciatic muscles (Hein, 2020). 

The aim of the research is by using analysis, to detect the bulk and intensity of sports and recreational physical activity 

in the movement mode in pupils, with its subsequent change and targeted intervention of the motional program supporting 

selected indicators of the musculoskeletal system (muscular system and posture), within organized leisure activities.  

2. Material and method 

In accordance with the aim and scope of the processed material, the total sample consisted of n=87 pupils of pubescent 

age willing to participate in the research of the cities Liptovský Mikuláš and Lipovský Hrádok, of which 45 girls with an 

average age of 12.2±0.6 years and 42 boys with an average age of 12.5±0.9 years. The primary characteristics of the 

sample are presented in Table 1. 

The research was applied for 9 weeks (June to August 2021) within the organized forms of leisure activities of pupils 

(motional program) 3 times a week for 60 minutes. That period was a period of relaxed measures, which lasted until the 

beginning of May 2021, concerning the Covid-19 pandemic. 

In terms of data acquisition methods, a record sheet was applied for the purpose of determining the movement mode 

with intention on frequency and intensity, and subsequently was used a standardized procedure for evaluating posture and 

muscular system for physical education practice according to Bendíková (2011). 
 

 

Table 1. Characteristics of the group (n = 87). 

(n=87) 

 

Girls (n=45) Boys (n=42) 

Body height /cm Body weight /kg Body height /cm Body weight /kg 

factors 149.1±cm 43.5±kg 149.9±cm 43.3± kg 

age 12.2±0.6 years of age 12.5 ±0.9 years of age 

BMI 20.1±1.3 20.9±0.8 

Note: BMI – Body mass index 

 

In the research, a standardized method of visual evaluation according to Klein and Thomas was implemented, modified 

by Mayer. The evaluation of the individual areas was expressed as the sum of points, each area being evaluated by points 

1, 2, 3, 4 according to the current level of body posture. It was followed by classification into the qualitative body posture 

levels. The evaluation was focused on: I. Head and neck posture, II. Chest (shape), III. Abdomen and pelvic inclination, 

IV. Spine curvature, V. Frontal body posture (Evaluation of shoulders - Shoulder blades/ scapulas).  

Evaluation of body postures: 

I.  Correct body posture ...............................................................................5 points 

II. Good (almost correct) body posture ..................................................6 – 10 points 

III. Bad body posture …........................................................................11 – 15 points 

IV. Incorrect body posture ....................................................................16 – 20 points 
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The procedure for the examination of the muscular system was as follows: first examinations of the functional state 

of predominantly postural muscles were performed (m. trapezius - pars superior, m. levator scapulae, m. pectoralis major, 

hip joint flexors, hip joint adductors, knee joint flexors, m. quadratus lumborum, m. erector spinae, m. triceps surae), 

further we investigated the method of performing basic movement stereotypes. Simultaneously with the examination of 

movement stereotypes, the level of selected phasic muscles (m. gluteus maximus, m. rectus abdominis, deep neck and 

head flexors, m. deltoideus, m. rhomboideus) was tested. 

In terms of data processing methods, the following were applied: percentage frequency analysis (%), frequency (n), 

arithmetic mean (x), standard deviation (s), range of variation (Vrmax-min), Wilcoxon nonparametric test (Wtest p<0.05) and 

Chi-square test of goodness (χ2 p<0.01, p<0.05), Pearson correlation coefficient (r). The data were processed using the 

statistical program R-Project. 

3. Results 

Based on the partial aim and tasks of the research, we present part of the results, which are the subject of furthermore 

precise monitoring and processing within the project. These results cannot be generalized, but they must be understood 

in the overall context, as indicative and initial regarding to the health of pupils. From the data characterizing the monitored 

sample, we selected those that are relevant to the set aim. At the same time, these results need to be seen in a broader 

context. 

In the group we monitored, we found an average of about 3 kg higher body weight in both girls and boys, as shown 

by the somatometric parameters of pediatrics and developmental psychology. 

In terms of determining the frequency of physical activities in the movement mode, we found (Table 2) that girls 

engaged in physical activities in the input assessment in up to 62% irregularly, while boys in 52%. Once a week, 25% of 

girls and 12% of boys engaged in recreational sports activities, while twice a week it was performed by only 7% of girls 

and 26% of boys with a significant difference (χ2 = 6.337, p<0.05). Only 4% of girls and 7% of boys performed physical 

activities three times a week. More than 3 times a week, only 2% of girls and 3% of boys engaged in physical activities. 

The mentioned pupils, both girls and boys, performed the most common in order: 1. exercises at home, 2. endurance 

running (outdoor and at home on a treadmill) and 3. walking. 

The intensity of physical activities is very important in terms of view of health, where we found a significant difference 

(χ2 = 7.764, p<0.01) to the detriment of girls who performed physical activities in up to 68% with low intensity, while 

boys only in 25%. We recorded physical activities of medium intensity in up to 66% of boys and only in 28% of girls. 

We recorded high-intensity physical activity in 9% of boys and in about half less girls (4%) (Table 3). 
 

Table 2. Frequency of sports and recreational physical activities in pupils (n=87). 

 

 
Table 3. Intensity of sports and recreational physical activities in pupils (n=87). 

 

Based on the detected state of physical activity and in collaboration with the aim, within the movement mode of pupils, 

we created a regular, health supporting, 3 weeks, 45 minutes lasting motional program, with the intention to strengthen 

the quality of the musculoskeletal system (posture and muscular system). 

When comparing the quality of total posture in the observed sample of girls, we state that the difference, improvement 

between the input (V1/x=7) and output (V2/x=5.6) evaluation was with a value of 1.4 significant p<0.05. The difference 

in standard deviation (s) between V1/s=1.55 and V2/s= 0.96 was significant with a value of 0.55. The minimum score 

obtained for V1 and V2 measurements was 5 points. Maximum evaluation obtained at V1=11 points and at V2 

measurements = 8 points. By Wtest we found out, that the difference between V1 and V2 posture measurements was 

significant (Wtest= -2.462, p<0.05). 

Also, when comparing the quality of posture in the observed sample of boys, we found out that the difference or 

improvement between the input (V1/x=7.78) and output (V2/x=6.61) evaluation was significant with a value of 1.17 

(p<0.05). The difference in standard deviation (s) between V1/s=2.10 and V2/s=1.18 was significant (0.92). The minimum 

score obtained in V1 and V2 measurements was 5 points, as in the girls. The maximum evaluation obtained at V1=12 

points and at V2 measurements was at the level of 8 points. The difference between V1 and V2 measurements of total 

Frequency of physical activities/gender Girls (n =45) Boys (n=42) 

Irregularly 62% 52% 

Once a week 25% 12% 

Twice a week 7% 26% 

3 times a week 4% 7% 

More than 3 times a week 2% 3% 

Intensity of physical activities/gender Girls (n =45) Boys (n=42) 

Low intensity 68% 25% 

Medium intensity 28% 66% 

High intensity 4% 9% 
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posture was also significant in boys (Wtest = -2,835, p<0.05) through applied leisure time exercises focused on posture as 

a manifestation of locomotor system functionality. 

At V1 measurements, 76% of girls had shortened muscles and only 24% were normal. In the V2 measurement, we 

found out a difference in which only 8% of girls had shortened muscles and the norm was 92%. The situation in boys was 

similar, where in V1 measurement 72% had shortened muscles, 4% less than girls. In V2 measurements, up to 96% of 

boys met the standard. In terms of changes by the implementation of exercises with a health focus, significant differences 

were recorded in girls (Wtest p<0.05) as well as in boys (Wtest p<0.05) (Table 4). 

 

Table 4. The postural muscular groups of the pupils in terms of significance (n=87). 

Gender Variable – postural muscle groups Wtest p 

girls  

boys 

knee flexors 

(m. biceps femoris, m. semitendinosus a m. semimembranosus) 

-2,316 

-2,316 

p<0.05 

p<0.05 

girls  

boys 

hip flexors 

(m. rectus femoris, m. iliopsoas a m. tensor fasciae latae) 

-2,219 

-2,388 

p<0.05 

p<0.05 

girls  

boys 

m. quadratus lumborum -1.836 

-1.836 

p<0.05 

p<0.05 

girls  

boys 

m. erector spinae -2.330 

-2.330 

p<0.05 

p<0.05 

girls  

boys 

m. pectoralis major  -1.806 

-2.212 

p<0.05 

p<0.05 
girls  

boys 

m. trapezius pars superior -2.090 

-2.100 

p<0.05 

p<0.05 

girls  
boys 

m. levator scapulae -2.090 
-2.100 

p<0.05 
p<0.05 

girls  

boys 

m. adductors -1.799 

-1.974 

p<0.05 

p<0.05 
girls  

boys 

m. triceps surae -1.806 

-1.806 

p<0.05 

p<0.05 

 

 

The overall functional state of muscles and muscle groups with a tendency to weaken we found out significantly in 

more than 89% of pupils, in V1 testing, whose change due to the implementation of exercises with health focus in V2 was 

significantly improved in both genders in m. rectus abdominis (Wtest p<0.05), deep neck and head flexors (Wtest p<0.05), 

m.m. rhomboideus (Wtest p<0.05), and m. gluteus maximus (Wtest p<0.05) (Table 5). 

  
Table 5. The phasic muscular groups of the pupils in terms of significance (n=87). 

Gender Variable – phasic muscle groups Wtest p 

girls  

boys 

m. gluteus maximus -2.062 

-2.043 

p<0.05 

p<0.05 

girls  
boys 

m. rectus abdominis -2.050 
-2.039 

p<0.05 
p<0.05 

girls  

boys 

deep neck and head flexors -2.009 

-2.009 

p<0.05 

p<0.05 
girls  

boys 

m. deltoideus -1.836 

-1.707 

p<0.05 

p<0.05 

girls  
boys 

m. rhomboideus -1.831 
-1.831 

p<0.05 
p<0.05 

4. Discussions 

Our findings show that in the motion mode of pupils there were no leisure physical activities of sports and recreational 

nature, which also contributed to the support of incorrect posture and insufficient functioning of the muscular system as 

a manifestation of pupils' health at the input evaluation. The adjustment of the motion mode in terms of frequency was 

positively affected by changes in selected factors of the musculoskeletal system, posture (r=0.739) and muscular system 

(r=0.810). At the same time, in the group we monitored, we found an average higher body weight, which was also a sign 

of insufficient motion mode in terms of the implementation of targeted physical activities for the health of pupils, 

including the musculoskeletal system during the Covid-19 pandemic. 

Scientific studies describing the Brazilian population of pupils found out the prevalence of physical inactivity and 

overweight with increasing time spent on TV screens> 4 hours/day (Christofaro et al., 2016), also occurring back pain 

and neck pain in girls (França et al., 2020). In connection with this, a study was also performed in the United Kingdom 

with pupils (n=679) aged 11-14 years, where 27% of children reported pain in the neck, 18% in the chest and 22% of the 

sacral spine. The causes of pain were identified for the following reasons: improper sitting in school chairs, mental and 

emotional problems, family anamnesis, previous treatment of musculoskeletal disorders, or injuries and accidents 

(Murphy et al., 2006). 

Research realized in western Iran points to similar determinants, with 26.6% of the 7–12-year-old surveyed pupils 

(n=693) reporting difficulties caused by low back pain for the same reasons. At the same time, they give the following 

reasons: incorrect carrying of a school bag on one shoulder and time spent watching TV more than 3 hours a day (Rezapur-
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Shahkolai et al., 2020). Back pain in pupils is closely related to incorrect posture or because of muscle imbalance 

(Ladecká, Nemček & Harčaríková, 2019). Undoubtedly, in obese children or adolescents with identified poor posture, 

experts find a predominance of deviations formed by valgus knees and flat legs (Maciałczyk-Paprocka et al., 2017). Knee 

misalignment and spinal deformities are common in the population of 10–12-year-old children in Poland (Jankowicz-

Szymańska et al., 2020). It is clear from their results that the girls and boys differed significantly in the shape of the spine 

in the sagittal line and the intermalleolar distance. Enlarged lumbar lordosis is more characteristic in girls and thoracic 

kyphosis in boys. In both genders, valgus knees occur more frequently than varus knees and coexist with reduced thoracic 

kyphosis. 

Jankowicz-Szymańska et al. (2019) found out that excess body weight suggests a risk of lumbar hyperlordosis and 

causes posterior axial tilt. Improper posture of the body and its individual segments causes increased tension of myofascial 

tissue and overloads the skeleton. Based on their results, they recommend the necessary detection of causes and their 

immediate elimination (Brzek & Plinta, 2016; Jankowicz-Szymańska et al., 2020) by actively participating in physical 

activities containing gymnastics. We perceive it as essential that understanding the interrelationship between the 

positioning of individual body segments should be key knowledge for those involved in preventing and correcting posture. 

Conclusions 

Based on the obtained results, we can confirm a significant and positive impact, effectiveness, and success through 

the application of exercises in the form of a motional program with a health character in leisure time activities of pupils 

as part of their motion mode, in area of musculoskeletal system with intention on the muscular system and posture as in 

girls, as well as in boys. At the same time, the findings indirectly predict that methods of active movement stimulation 

through motional programs can be understood in the context of vertebrogenic diseases in adulthood, can be understood 

as procedures within primary prevention, in which, according to current knowledge, the focus is on problem solving. 
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Abstract 

 

The involvement of schoolchildren in motor activities is one of the main socio-pedagogical problems that are relevant in the context 

of distance learning, which has been going on in Ukraine for more than a year and a half due to the spread of the Covid-19 pandemic. 

According to the survey conducted during the study, only 20% of students regularly play sports, and about 5% of them do PE 

homework. The results of the survey confirmed the thesis that, unfortunately, the level of motor activity of schoolchildren in distance 

education is decreasing and reaches a critical level. According to the results of the diagnosis of interest in motor activities, physical 

culture and sports of students, it was concluded that students are usually characterized by medium and low levels of interest in physical 

culture and sports, some students have a high level, but not many of them, most students are characterized by relatively low physical 

activity, unwillingness to attend physical education classes, they have a neutral attitude to physical culture and sports as a type of 

activity. Most students are not satisfied with physical education classes under quarantine restrictions. Under the condition of distance 

learning, most students demonstrate a decrease of independent physical activity and interest in these classes. In view of this, we created 

an author's method of forming an interest in motor activities, physical culture and sports in the out-of-school institution, which was 

implemented under the conditions of distance learning and quarantine restrictions at the University of Gifted Child, which operates at 

the Vasyl Stefanyk Precarpathian National University. The study confirmed the hypothesis that the effectiveness of this process is 

provided by a number of conditions: students mastering the knowledge about physical culture and sports, health-saving, well-known 

athletes-countrymen; practical activities of children; joint activities with parents; joint physical education and sports classes with 

parents outdoors; joint hiking and biking; value attitude of junior schoolchildren to physical education, motivation for a healthy 

lifestyle, emotional satisfaction from physical exercise, motor activities, sports, active rest; experienced teachers, who are famous 

athletes, university teachers, as well as creative students; integrated classes, application of innovative educational technologies, gaming 

teaching methods, etc. We believe that our pedagogical finds (practical experience in forming the interest in junior students to physical 

culture and sports at the University of Gifted Child can be fully used in any educational institution both in Ukraine and abroad, 

individual innovations, fruitful ideas and approaches to the organization of motor activities of children and parents should be applied 

in school practice,  their creative application will serve to increase the effectiveness of physical education of children. 

 
Keywords: motor activity; school physical education; distance education; primary school students; physical education. 

 
 

 

1. Introduction 

 

The involvement of schoolchildren in motor activities is one of the main socio-pedagogical problems that are relevant 

in the context of distance learning, which has been going on in Ukraine for more than a year and a half due to the spread 

of the Covid-19 pandemic. Therefore, school physical education lessons are not able to fulfill its main task - to affect 

positively the physical development of the child, to promote motor activity (Woods, et al. 2020). 

The situation is complicated by the fact that primary school age is one of the most important and crucial stages in a 

person's life. During this period, the foundations for further development of the child are laid, his personality is formed 

(Di Tore, et al. 2016). Daily stay (6-9 hours) at the computer, gadget, or phone for educational purposes does not 

contribute to the physical, mental, spiritual or social health of the junior student, negatively affects his immune system, 

which needs special attention during the spread of coronavirus Covid-19. Moreover, today the unacceptably large number 

of students in Ukraine have not only poor physical fitness, but also deviations in health. Sedentary lifestyle is typical for 

75.6% of modern urban students of secondary school age, over the past 5-7 years there has been a decrease in the level 

of motor activity of children by 16.5%, especially among girls, they are more likely to lead a sedentary lifestyle by 2.5 

times higher than boys (Hozak, 2020). The situation is similar in the European region: according to the WHO 
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representative E. Engelsman, motor inactivity ranks 4th in the mortality risk factors ranking, it is the main cause of 30% 

of cardiovascular diseases, 27% of diabetes mellitus, 20% of diseases of the musculoskeletal system (osteoporosis etc.), 

and is also a risk factor for injuries; mental disorders (depression, anxiety) (Hozak, 2020; Chtourou, et al. 2020). As we 

can see, the problem of motor inactivity has gained global proportions. The main reason for this is the lack of students' 

lasting interest in physical activity, and hence in physical culture and sports (Koryahin, & Blavt, 2021; Tkachivska, et al. 

2015). 

Today, this socio-pedagogical problem is in the field of view of the world community, the problem of developing the 

physical activity of students has united all the indifferent people in the world, because the pandemic is a common disaster 

of all mankind. For example, the Minister of Sport of the United Kingdom Mims Davis notes that every third child in 

England is not physically active enough: they get less than 30 minutes of exercise a day - half the amount recommended 

by government (One in three children 'not active enough', finds sport survey, 2018). The UK faces serious challenges 

in increasing interest in sports among youth, according to the Sport Englang's annual report (2017-2018) of the 

Department of Digital Culture, Mass Media and Sports (The challenge of growing youth participation in sport, 2018). 

These and other sources indicate: among the reasons for the loss of interest in physical culture and sports is the decline in 

the motor activity of children and youth, caused by the digitalization of education, a decrease in a steady interest in 

physical education, the loss of educational orientation of physical culture, the lack of innovative methods and forms of 

work with children, the lack of motivation to physical culture, etc. 

The importance of physical development of children and youth, and students, the formation of a strong interest in 

physical culture and sports is discussed in researches of Koryahin, & Blavt, 2021; or in the works of Babiuk, 2015; 

Chtourou, et al. 2021; Osipov, et al. 2021; Woods, et al. 2020. However the problem raised in the title of this article was 

not deeply considered by scientists, therefore it is not decisively solved and requires further scientific and applied 

development, especially under the conditions of distance learning, which is a challenge facing the modern school. 

The purpose of this study is to analyze the motor activity of primary school students under the conditions of distance 

learning, as well as the use of traditional and non-traditional technologies in the formation of stable interest in motor 

activity and physical culture among younger students. The hypothesis of the study is based on the assumption that if we 

create the necessary pedagogical conditions and organize the pedagogical process of extracurricular activities using 

various methods, techniques and forms of physical education, we can achieve positive results in forming a lasting interest 

of young students in motor activities in terms of digitalization of education and distance learning. 

 

2. Material and methods  

 

The study was conducted during 2020-2021. It was preceded by the processing of scientific and methodical literature, 

the development of a set of theoretical methodological material on the formation of a steady interest in younger 

schoolchildren to motor activity. Throughout the main pedagogical experiment during the spread of the pandemic and the 

introduction of distance learning as a result of this, the effectiveness of the proposed method was determined. 

The analysis of literary sources made it possible to determine the state of studied issue in pedagogy, psychology, and 

theory of physical education. 

The method of observation was used to determine the state of interest of students in motor activity, physical culture 

and sports. Comparing the observation data with the survey data, reliable information about the degree of manifestation 

of their interest in motor activity was obtained. 

The study involved the development of a questionnaire for students of 3-4 grades in Ivano-Frankivsk. 62 people 

included 30 boys and 32 girls from Ivano-Frankivsk and Lviv attended it. The questionnaire comprised a number of 

questions, among which: "How much time do you spend at the computer/gadget studying and doing homework?", "How 

much time do you spend outdoors?", "How much time do you exercise?", "What are the pros and cons of distance learning 

in your opinion?", "Are your parents engaged in physical activity?", "Does your family practice physical culture and 

sports?", "Do you do PE homework?", "How do you spend your free time?", "Do you exercise in the morning?", "Do you 

do sports after school hours?", "Do you comply with the quarantine requirements while performing outdoor physical 

activities?", "How do you feel about physical culture as an educational subject?", "Are you satisfied with the PE lessons 

in your school during distance learning?", "What sections of the physical culture curriculum are you interesting in?", 

"Would you like to have more PE lessons?", "In which lessons do teachers make a physical activity brake?", "Do you 

turn on the camera on the PE lesson?". The obtained survey results were processed and analyzed with the help of statistical 

data. The above-mentioned scientific methods made it possible to identify the state of motor activity of primary school 

students, as well as their parents, factors influencing the formation of motivation for physical culture and sports, physical 

activities, identify incentives that contribute to its increase, develop a methodology for forming a stable interest in 

children's motor activities, outline separate recommendations for parents and PE teachers. 

 

3. Results  

 

According to the survey conducted during the study, only 20% of students regularly play sports, and about 5% of them 

do PE homework. The results of the survey (Fig. 1) confirmed the thesis that, unfortunately, the level of motor activity of 

schoolchildren in distance education is decreasing and reaches a critical level. The results of the survey of 4th grade 

students in Ivano-Frankivsk (84 people in which 42 boys and 42 girls) showed that almost 80% of junior schoolchildren 

are passive about their own physical activities or PE classes, they usually spend their free time playing computer games, 
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watching cartoons, communicating on social networks, in front of a TV. Only 20% of boys in extracurricular time are 

engaged in sports sections, 5% of girls go in for sports, while 22% attend choreography classes. More than 90% of children 

do not perform physical exercises in the morning, 75% of respondents admit that they perform physical exercises or 

physical activity brakes "unscrupulously", because "it is uninteresting", "monotonous". Only 20% of students indicated 

that they systematically play outdoors after school, run, play football or other games. Only 62% of boys and 33% of girls 

said physical education is "one of their favorite subjects". 

 

 
Fig. 1. Attitude of 4th grade students to motor activities 

 

Children’s answers about the time they spend on the computer/gadget, studying or doing homework (6-8 hours), and 

the time they spend outdoors or for physical activities (30 minutes - 1 hour) are alarming. Only 35% of parents are engaged 

in motor activity, 15% of families practice physical culture and sports, 25% of children stated that they adhere to 

quarantine requirements while engaged in outdoor physical activities. 45% of respondents named walking on fresh air, 

house cleaning, cycling, badminton, and ball games as physical activities. 

Almost 94% of boys and 55% of girls gave an affirmative answer to the question "Would you like there to be more 

physical education lessons at school?". 30% of girls and 6% of boys did not think about it. At the same time, to the 

question "Are you satisfied with the PE lessons in your school?" 82% of boys said they were satisfied, 15% - "not very", 

3% - did not answer; the survey of girls differs slightly: 75% are satisfied, 10% of respondents indicated that they are "not 

satisfied with the lessons", 10% - "not very satisfied", 5% - did not answer. Interestingly, 10% of girls noted that "physical 

education is not needed as an educational subject at all". We also found out that the interest of fourth-grade students in 

the sections of the physical culture curriculum is as followed: swimming - 80%, athletics - 42%, gymnastics - 20%, winter 

sports - 35%, sports games - 88% etc. 

This data makes us to think about the problem of health saving of junior schoolchildren, because physical culture and 

sports, and active motor activities are a condition for the full development of the child, the key to a healthy lifestyle. 

Current results show that a large percentage of fourth-graders are passive about physical activity, they have no lasting 

interest in physical education and sports. Usually among the respondents, the most motivated are those schoolchildren 

who do sports outside of school. The survey data confirmed the research of scientists that children are willing to play 

sports, it is in the process of playing they have positive emotions and interest in physical education. 

In addition, students’ interest in motor activities, physical culture and sports largely depends not only on the content, 

or the personality of the teacher, in particular the level of his professional skills, necessary attention of school teachers to 

the formation of interest in the physical activity of students, material base, equipment, etc., but also on the example of 

parents: whether they are inherent in motor activity or not, whether or not engaged in exercise, sports, etc. The results of 

the study also showed that children are not motivated to engage in physical culture and sports. Thus, it was concluded 

that the number of students engaged in regular physical exercises in an organized and independent manner could increase 

only if the level of interest in motor activities, physical culture and sports increases, and this problem is actualized among 

parents. 
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Fig. 2. Attitude of 4th grade students to PE lessons at school 

 

That is why, given the spread of the Covid-19 coronavirus pandemic, the theoretical justification for the problem of 

forming interest in physical culture and motor activity is quite relevant. 

Our research began in April 2020 and lasted until July this year. The initial stage (April) involved determining the 

problem, selecting diagnostic material and identifying the level of the motor activity of students, the formation of interest 

of younger students in physical culture and sports.. The main stage of the study lasted in May-June, when the testing of 

pedagogical conditions for the formation of interest in physical activity outside school was carried out. At the initial stage 

of the study, we solved the following tasks: we defined the main provisions of the experiment such as identifying criteria 

and indicators of the level of interest of students in motor activities; determination of diagnostic methods that make it 

possible to identify the level of children’s interest in physical culture and sports, etc. Diagnostic procedures were carried 

out to determine the level of formation of students' interest in motor activity, physical culture and sports: identifying the 

initial level of interest of schoolchildren in physical culture and sports; generalization of conclusions on this stage of the 

study. A program was created to develop students’ motor activity under the conditions of distance learning and quarantine 

due to the spread of the pandemic. It was held at the University of the Gifted Child (UOD), which operates at the Vasyl 

Stefanyk Precarpathian National University (headed by Professor Halyna Bilavych) (Universytet obdarovanoi dytyny). 

We came to the conclusion that it is expedient to determine the most appropriate criteria for the formulation of 

children's interest in motor activity, physical culture and sports following: at the level of the cognitive component – 

students' awareness of physical activity, its importance for mental health under the conditions of distance learning due to 

pandemic;  on motivational level – the focus on activity itself and readiness for it; on the emotional-reflexive component 

– emotional experiences  reflecting the degree and nature of satisfaction, the ability developing the skills of understanding 

the significance of the acquired knowledge and practical experience of physical culture and health activities, to analyze 

by comparing the level of their condition and motor activity before obtaining a certain result and after that. One 

experimental task was created for each of the indicators of steady interest. With the help of these tasks, levels of interest 

in motor activities, physical culture and sports were identified. The main research method Google’s questionnaire forms. 

The Questionnaire in the Google form is the most convenient for data processing and analysis, and also allows to 

significantly reduce the time of collecting information in terms of distance learning and the spread of the pandemic. 

Indicators, evaluated in points, were developed for each criterion, which resulted in determination of three main levels: 

high, medium and low. 

Low level. Students with low levels of interest attend physical education classes reluctantly, they turn off the cameras 

during the lesson, do not exercise, regularly skip classes, children have a complete lack of interest in motor activities, and 

low educational activity. Such students have no desire to play sports, there are difficulties with the teacher, they spend 

more time on the gadget, computer, at home. Children do not have a harmonious combination of motives, they are passive 

in lessons, they cannot cope with the tasks assigned to them, do not engage in motor activities, physical culture and sports 

outside of school. 

Medium level. In junior schoolchildren with a medium level of interest, motives are formed to a greater extent. They 

feel comfortable in physical education lessons, they partly have a desire to engage in motor activities, physical culture 

and sports, but they are not attracted by the learning process itself in the physical culture lesson. They walk in the fresh 

air from time to time, adhering to sanitary and hygienic standards. They are not upset by the unsatisfactory assessments 

received in physical education lessons. 

High level. Students with a high level of interest have the formed motives, a high level of educational activity and a 

great desire to engage in physical culture, motor activity both in class and in extracurricular activities. They attend 

physical education classes with joy, work in front of the cameras turned on, do not like when their classes are canceled, 

feel great discomfort that during the quarantine they cannot attend different sections, tend to walk often, following 

quarantine regulations, aware of the danger of long staying at the computer and gadget, so they often make physical 

activity brake in the room, as well as trying to arrange jogging outside, they are aimed at obtaining and mastering new 
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knowledge, they are characterized by a harmonious combination of all components of interest in physical culture and 

sports. Such schoolchildren also have a high interest in cognition, in the learning process as such, they like to read and 

solve problems, they feel a strong anxiety if received an unsatisfactory assessment. 

Let's have a look at some of the results. To study the level of cognitive component, a questionnaire "Identifying the 

level of knowledge about health and healthy lifestyle” was compiled. After the survey, the results were analyzed according 

to the following parameters: the idea of a healthy lifestyle, the concept of daily routine and its organization, the role of 

motor activity and sports in a child’s life, knowledge of the hygiene rules in the context of Covid-19 pandemic, the 

importance of motor activity in the conditions of digitalization of education, sanitary and hygienic requirements for the 

use of ICT products. These parameters were distinguished based on the analysis of psychological-and-pedagogical 

literature and adapted to today’s challenges. 

The analysis of the questionnaires made it possible to conclude that 30% of students have a low level of "Perception 

of Healthy Life Style (HLS) ", which means that children do not know what is included in the concept of HLS. 40% of 

students have a medium level of knowledge according to the indicator "Perception of HLS", which indicates that children 

are familiar with the concepts of motor activity, healthy lifestyle and sports, but not fully. Only 30% of students have a 

high level of knowledge on the "Perception of HLS", which indicates a full knowledge of schoolchildren about what a 

healthy lifestyle is, the importance of motor activities under the conditions of studying online over the spread of the 

coronavirus pandemic. 

According to the indicator of knowledge about the daily routine and its organization, 40% of students showed a low 

level of knowledge, which indicates that they are not able to make a daily routine, where motor activity occupies an 

important place, and successfully adhere to it. 40% of students showed a medium level of knowledge, this emphasizes 

that younger students know the basics of daily routine, the importance of motor activity, and adherence to the day 

mode. 20% of students have a high level of knowledge on this indicator, which indicates that these students have stable 

knowledge about following: how to make their daily routine, how to follow sanitary and hygienic standards during 

distance education, the need to include motor activities in the daily routine, they are able to adhere to it independently. 

Analyzing the results of respondents' answers to the question "The role of motor activities and sports in a child's life", 

we can conclude that 45% of the children surveyed are not really engaged in or like to play sports. 35% of students have 

a medium level, which indicates their partial commitment to motor activities, physical culture and sports, meaning they 

are engaged in motor activities, but not systematically. 20% of students with a high level of knowledge are regularly 

engaged in physical activity. 

Analysis of the answers to the question "Knowledge of hygiene rules during learning education and quarantine" 

showed that 40% of respondents with low levels do not know or do not consider it necessary to follow the rules of hygiene, 

do not take into care of restrictions on the use of gadgets and a computer. 40% of schoolchildren have a medium level of 

knowledge about the parameter analyzed, so they do not know all the rules of hygiene and do not always adhere to 

them. 20% of students have a high level of knowledge, which indicates that most children are accustomed to 

systematically adhere to the rules of personal hygiene, sanitary and hygienic requirements when studying online, or when 

engaged in physical culture and sports in society. 

Thus, the analysis of the results of the survey for identifying the level of knowledge about a healthy lifestyle (Fig. 3) 

showed that a large number of younger schoolchildren do not have a clear idea of a healthy lifestyle, the role of motor 

activity in it, the importance of physical education in online learning, the spread of the coronavirus pandemic At the same 

time they showed the medium level of knowledge about the daily routine, its organization and the role of motor activity 

in life, and the same level of knowledge of hygiene rules under the conditions of distance learning and compliance with 

quarantine requirements. Low level of interest of primary school children in physical culture and sports according to the 

indicators of cognitive criterion showed 30% of students. 

Given the difficulty of forming an interest in physical education (and most importantly providing a long-term basis 

for the development of the need for systematic and active exercise), junior school age occupies an important position. At 

the initial stage of the study, children were asked to answer the questions about their motivation for motor activities, 

physical culture and sports. We got the following results. 20% of children are highly motivated to practice physical culture 

and sports. Children with a medium level of motivation have the highest rate – 50%. 30% of children have a low level 

of motivation (Fig. 3). 
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Fig. 3. The results of forming an interest in children of primary school age to motor activities, physical culture and sports in terms of cognitive, 

motivational, emotional-and-reflexive components 

 

For the survey, a questionnaire was also compiled, with the help of which it is possible to identify the students’ 

attitudes to the physical education lessons under the conditions of distance learning and the spread of coronavirus, which 

is necessary for further development of the author's program and its implementation in UOD. The questionnaire was 

compiled to determine the level of students' interest in the physical education lesson. The first five questions are general, 

aimed at clarifying the attitude of students to the physical education lessons under the conditions of online learning, the 

attitude to sports, to participation in sports competitions. At the same time, these questions made it possible to identify 

the employment of students in sports sections and to identify those who exercise out-of-school, etc. 

According to the results of the survey, it was seen that: children generally have a positive motivation to exercise. This 

is understandable from a physiological point of view, since it is the age when you need motor and emotional activity, in 

self-expressing and communication: most children have a medium level of motivation (50%), 20% - high level, and 30% 

of students have a low level of motivation to physical education lessons, this happens when there are no more mature 

motivated attitudes. Among the reasons that hinder the process of physical education, according to the survey, was 

students complain that the music accompaniment of the lesson and modern techniques are rarely used– 40%, few 

interesting forms of classes, lessons are monotonous (40%), fitness is not used, lessons in front of a computer or gadget 

screen, not outdoors (20%). Low student employment, low teacher demands lead to boredom, low activity in lessons, 

cause indiscipline, children turn off the camera and do not perform exercises, or even poorly attend lessons. 

Having carried out the latest diagnostics using the questionnaire "The significance of motor activity, physical culture 

and sports", certain results were obtained, some of them will be commented on. The analysis of the survey data shows 

that 30% of students like and want to exercise, realize their physical activity both in physical education classes and in 

sports sections. In addition, 20% of schoolchildren have an interest in motor activities lessons, physical education, but 

there is no desire to engage in sports. It is obvious that children are not provided with an adequate amount of motor 

activity accordingly to hygienic standards, especially girls. 

Among the sports that younger schoolchildren are engaged in and would like to do, girls prefer gymnastics, swimming, 

tennis and dancing, boys - football, Oriental martial arts, wrestling and basketball. Children (90%) are aware that under 

the conditions of a pandemic, it is necessary to stop attending sports sections, and to limit themselves to motor activities 

both indoors and outdoors, in compliance with all sanitary and hygienic requirements. 

Interestingly, 55% of children understand the importance of exercise for good health. The students demonstrate the 

peculiarities of the motivational structure of physical culture and sports (increasing immunity during the pandemic time, 

strengthening health from online learning, "self-defense", "achieving high sports results", etc.). The students understand 

the possibility of physical education and sports both with the coach and individually. In quarantine, only 50% chose the 

options for classes with parents. Respondents would like to do athletics, moving and sports games with their parents, but 

the methods of practicing these types in physical education classes do not fully meet the interests of children. Requires a 

serious adjustment of the preparatory part of the lesson (warming-up) of physical culture. 30% of the polled consider the 

main problem of lack of motor activity of people to be ordinary laziness, unwillingness, lack of free time for classes, less 

often – poor health and lack of interesting sections. Most children believe that they do not have serious and well-founded 

reasons that prevent them from engaging in motor activity, physical culture and sports. For younger students, the main 

sources of information about physical education and sports are teachers, then parents and friends, as well as the Internet. 

Analysis of the results of observation and diagnosis showed that 25% of students have a high level of emotional-and-

reflexive component, the medium level - 35% of students, and the low level - 40% of schoolchildren (Fig. 3). 

The general level of interest of primary school children to motor activity, physical culture and sports was quantified 

according to all the criteria described. The total results on the state of formation of this indicator are shown in Table. 1. 
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Table 1. Generalized results of primary school children’s stable interest in physical education and sports, in % 

 

According to table. 1 it is clear that most students have medium and low levels of interest in motor activity, physical 

culture and sports. According to the results of the diagnosis of interest in motor activities, physical culture and sports of 

students, it was concluded that students are usually characterized by medium and low levels of interest in physical culture 

and sports, some students have a high level, but not many of them, most students are characterized by relatively low 

physical activity, unwillingness to attend physical education classes, they have a neutral attitude to physical culture and 

sports as a type of activity. Most students are not satisfied with physical education classes under quarantine 

restrictions. Under the condition of distance learning, most students demonstrate a decrease of independent physical 

activity and interest in these classes. 

 

4. Discussion 

 

Careful work is needed with younger schoolchildren to develop an interest in physical culture and sports in the process 

of out-of-school activities. For this purpose, an author's program was created for the School of Olympic Reserve. It was 

implemented during the online project "Interesting vacation-2020". The conditions of distance learning and quarantine 

restrictions were taken into account, so it is important not only to maintain students’ interest in motor activities, physical 

culture and sports, but also to increase this interest, as well as to form an interest in a healthy lifestyle and health-saving 

under the conditions of the spread of coronavirus Covid-19 (Koryahin, & Blavt, 2021; López-Valenciano, et al. 2021). It 

was taken into account that primary school age is a period of childhood, in which complex processes of preparation of an 

organism for puberty take place and initial motor skills are formed. During this period, the child's body grows and 

develops intensively. In addition to the initial motor skills and abilities, the need for organized and independent physical 

exercises is formed, the basics of physical culture are laid (Abidah, et al. 2021). 

Educational activities for primary school students are leading, therefore, under the conditions of distance learning, 

teachers, parents (and children themselves) should remember the importance of forming the correct posture and physical 

qualities of children, basic motor skills and health maintaining in general in the process of physical education. The need 

for motor activity is high and is due to the age characteristics of ontogenesis, however modern society and distance 

education purposefully lead to a reduction in the children’s movements throughout the day (Raiola, et al. 2020). Therefore, 

developing the program, we took into account the need of this junior age in movement. As well as their sports interests, 

as indicated in the questionnaire: boys at this age prefer to play football, basketball, cross-country skiing, swimming, 

martial arts. Girls are fond of sports dances, as well as sports games and other sports (Crisafulli, & Pagliaro, 2020). 

Excitability processes still prevail over the processes of internal inhibition, which can lead to a rapid loss of mobility of 

the nervous system and the development of fatigue. At the same time, high reactivity and excitability, as well as high 

plasticity of the nervous system in junior school age contribute to better and faster assimilation of motor skills. The 

movements of children at this age are quite fast, but not very accurate. Elementary school students more easily tolerate 

and assimilate movements performed in extensive mode. The most intensive development of the balance function occurs 

at the age of 7-10 years, and by the age of 12 it does not differ from the level of adults (Tkachenko, 2015). 

In the psychological aspect, it was taken into account that children of primary school age are very susceptible to the 

formation of the habit of exercising at home and in the yard, they have a high level of motor activity and the need for it 

(Crisafulli, & Pagliaro, 2020; Cachón-Zagalaz, et al. 2021). Primary school students are prone to frequent and rapid 

changes of sports sections (children attend from 1 to 4 sections at the same time) or other additional activities of creative 

and musical orientation. Students in elementary classes are sensitive to the praise of the teacher, they usually deserve his 

inclination and trust. Therefore, teachers’ encouraging inspires younger students, develops the desire to achieve better 

results, and promotes the interest and motivation for achievement (Tkachenko, 2015; Tkachivska, et al. 2015). 

At the same time, it is not necessary to show students that the teacher is trying to convince them of something, it is 

necessary to be able to find such a situation or create it so that the facts can guide students in the right direction, to 

motivate physical activity, it is necessary to assist students in the use of various methods, forms and means of physical 

culture, to reveal how it helps to find your place in life (Armstrong-Mensah, et al. 2020; Gustiani, 2020). It is necessary 

to explain to children the values of physical culture, to choose effective ways of self-improvement, ways to manage their 

health and performance in accordance with their own capabilities and individual abilities (Alqabbani, et al. 2020; 

Kravchuk, & Voinarovska, 2017; Koryahin, et al. 2020; Rahman, et al. 2020). 

In the course of the study, a program was developed and implemented, which included a set of health measures aimed 

at forming students' interest in motor activities, physical culture and sports, as well as parenting lectures and joint classes 

of children and parents during the implementation of the project "Interesting Holidays – 2020" at the Gifted Child 

University. The evaluation of the effectiveness of the proposed program will be published in our next publication. 
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Conclusions 

 

The development of the motor activities of primary school students in the conditions of digitalization of education and 

distance learning caused by the Covid-19 pandemic is an urgent, complex problem that requires a thorough research. The 

development of children’s motor activity is impossible without the formation of their interest in physical culture and 

sports. The results of our study and the data of scientists showed that a large percentage of children are passive about 

motor activities, school physical education lessons lose their priority among children’s preferences, and online physical 

culture classes almost do not contribute to the physical activity of children. This problem is especially acute in the context 

of the spread of the pandemic and quarantine restrictions. Under such conditions of education, the motor activity of 

children of primary school age is declarative and situational in nature, since after physical education only about 20% of 

children are engaged in motor activities in out-of-school time. In view of this, we created an author's method of forming 

an interest in motor activities, physical culture and sports in the out-of-school institution, which was implemented under 

the conditions of distance learning and quarantine restrictions at the University of Gifted Child, which operates at the 

Vasyl Stefanyk Precarpathian National University. The study confirmed the hypothesis that the effectiveness of this 

process is provided by a number of conditions: students mastering the knowledge about physical culture and sports, 

health-saving, well-known athletes-countrymen; practical activities of children; joint activities with parents; joint physical 

education and sports classes with parents outdoors; joint hiking and biking; value attitude of junior schoolchildren to 

physical education, motivation for a healthy lifestyle, emotional satisfaction from physical exercise, motor activities, 

sports, active rest; experienced teachers, who are famous athletes, university teachers, as well as creative students; 

integrated classes, application of innovative educational technologies, gaming teaching methods, etc. We believe that our 

pedagogical finds (practical experience in forming the interest in junior students to physical culture and sports at the 

University of Gifted Child) can be fully used in any educational institution both in Ukraine and abroad, individual 

innovations, fruitful ideas and approaches to the organization of motor activities of children and parents should be applied 

in school practice,  their creative application will serve to increase the effectiveness of physical education of children. 
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Abstract 

 

The lack of physical PE class attendance and the closure of school gyms hosting practising extracurricular activities have affected the physical activity 
of pupils during the pandemic. This study aimed to evaluate the level of strength as a motor quality among high-school children. The research subjects 

were 143 eleventh graders (53 boys and 90 girls, without physical issues). The tests performed consisted of push-ups in 30", torso raises from lying on 

the back 30" and standing long jump. Physical education classes were held exclusively online. The results obtained from strength evaluation were the 
following: for arm muscle strength, the mean value is 13.3 ± 7.4; for abdominal muscles, the average is 24.7 ± 4.9; and for leg muscle strength, the 

average value is 182.9 ±16.9. These values related to the scale of the national evaluation system indicate that students fall within the average of grades 

6-7 (lower values than the results obtained before the pandemic). In conclusion, it is worth noting that, in this pandemic context, the strength level of 
high-school students has been affected significantly, as highlighted by the lack of physical class attendance. 

 
Keywords: physical education, motor qualities, evaluation, pandemic 

1. Introduction 

Education is a fundamental human right, a global common good and a primary driver of progress, based on just, equal, 

inclusive and peaceful societies (United Nations, 2020). The COVID-19 pandemic, dubbed “the black swan” 

(Krishnamurthy, 2020), a “catastrophic calamity” (Chinna et al., 2020), compared to the Second World War froman 

economic and social perspective (Nicola, 2020). It caused the most significant education disturbance in history 

(Staszkiewicz et al., 2020); it impacted on the students and teachers around the Globe (Romero-Blanco et al., 2020); 

(Ebner et al., 2020). 

Considering the evolution of the epidemiological situation (Ali, 2020), school activities were suspended from 11 March 

2020, when the emergency state began in the Romanian territory. The SARS-COV 2 pandemic that has hit the planet 

recently has negative repercussions on sports and physical education, mostly due to social restrictions (Nishiura, 2021). 

The preventive measures for limiting the spread of the virushad a strong impact on the daily life of youths 

worldwide.Although teenagers are less likely to contract the virus than adults, the blocking and distancing measures have 

entailed drastic changes in their daily living activities (Branje & Sheffield, 2021). Schools used e-learning platforms to 

conduct the educational process, while the gymnasiums where extracurricular activities took place were closed (Theis et 

al., 2021). 

The COVID-19 pandemic had a negative influenceon teenagers, given the lack of exercising, which may interfere with 

their psychomotor development and it may lead to the emergence of physical deficiencies (Branje & Sheffield, 2021). 

Modern society involves increasingly sedentary lifestyles and low levels of exercising. Systematic physical activity is a 

crucial factor during the growth period, by regulating body weight and ensuring a balanced physical development 

(Zaccagni & Barbieri, 2013). 

Online physical activities were challenging to organise due to the lack of space and possibilities to ensure students’ 

security (Bas et al., 2020) and the working methods that were not adapted to such a scenario.  

Teenage years are the most difficult development period, and problems during this time may affect health in a serious 

way. The lack of physical exercise and proper diet may lead to the onset of chronic diseases usually associated with the 

elderly. Physical activity includessystematic and repetitive body movements requiring energy consumption to restore the 

energetic balance and to control weight. Teenage obesity has become a major health problem caused by the lack of 

exercising recorded in recent years and by the pandemic context (Kayapinar, 2012). During adolescence,physical activityis 

variable and difficult to assess (LaPorte, 1985). Hence, teenagers may establish a pattern for their entire adulthood (Twisk, 

2001).  

Motor skills are necessaryin most physical activities, and such activities are required for the maturation of the central 

nervous systemand motor experience (Dehghan et al., 2017). Motor aptitudes are every important because they condition 

 
 Corresponding author. Tel.: +4-074-598-3175. 

  E-mail address: prof.mihaela.bogdan@gmail.com 



 Proceedings of ICU 2021 62 

 

© 2021 . EDlearning.it 

the formation and reinforcement ofmotor skills (Yu et al., 2013). Physical training is applied by accomplishing the 

following motor tasks: speed, skill, power and endurance (Hohmann et al., 2021). 

2. Material and method  

We have chosen to study the motorquality of strength because it was the only quality assessable with the students 

present physically and online. This skill may be developed in well-equipped gyms featured sophisticated devices but, in 

their absence,one can use body weight as resistance or even improvised equipment. 

In this study, we aimed to assess the muscle strengthof the upper limbs, abdomen and lower limbs. We calculated the 

results per grade and gender and we made correlations between the values of the motor skills. 

Our sample included 143 students from the “Emil Racoviță” National College Iași. Gender distribution was uneven 

because we assessed all eleventh graders (i.e., 90 girlsand 53 boys). 

We applied the tests throughout the 2020 – 2021 school year to all students, during the Physical Education classes that 

were held physically.We quantified the test performance according to the standards within the National Evaluation System 

for the subject Physical Education and Sport.  

We assessed the motor skills usingfour testsincluded in the national marking standard for the eleventh grade, 

namely:push-ups; standing long jump, squatsand torso raises from lying on the back. The marking standardis different by 

gender. 

 

Table 1. National evaluation standard for the 11th grade 

 
Competences 

assessed 

Assessment tools Marking scale/mark 

  5 6-7 8-9 10 

  B G B G B G B G 

 

Strength of arm 

muscles 

 

Push-ups /30” 

 

10 

 

8 

 

1-12 

 

9-10 

 

13-14 

 

11-12 

 

15 

 

13 

 

Strength of 

abdominal 

muscles 

 

Torso raises from lying 

on the back/ 30” 

 

21 

 

20 

 

22-23 

 

21-22 

 

24-25 

 

23-24 

 

26 

 

25 

 

Strength of leg 

muscles 

Standing long jump 

 

Squats 

180 

 

21 

160 

 

20 

185-190 

 

22-23 

165-170 

 

21-22 

195-200 

 

24-25 

175-180 

 

23-24 

205 

 

26 

185 

 

25 

 

The statistical analysis carried out in this papers ought to identify and quantify the correlations between the students’ 

marks and a series of quantitative variables (standing long jump, squats, push-ups, torso raises from lying on the back). 

We conducted the statistical analyses and graphical representations using IBM SPSS Statistics 20. To this end, we applied 

the Independent-Samples T Test, Paired Simples T Test and Pearson’s correlation.  

3. Results and discussions 

The study focuses on two directions: assessing the muscle strength for upper limbs, abdomen, lower limbs and 

quantifying the values obtained into marks, according to the National Evaluation System for the subject Physical 

Education and Sport. 

 

Table 2. Muscle strength of upper limbs – Push-ups/30” 

 
Statistical indicator 

 
Boys Girls 

   

 

 

X+S 

T1 T2 T1 T2 

21,73±2,90 22,03±3,28 7,10±2,34 8±2,63 

 

Paired Samples Test 

 

t = - 1,177; P>0,05 

 

t = - 7,48; P<0,01 
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Fig.1 Mean values for push-ups 

  

The results regarding the strength of upper limb muscles - push-ups, were the following: boys: T1 = 21.73±2.90; T2 = 

22.03±3.28 and t= - 1.177 with a significance threshold P > 0.05 that is not significant. Among girls T1 = 7.10±2.34; T2 

= 8±2.63; t= - 7.48 with a significance threshold P<0.01, which demonstrates a very high significance between the values 

of tests. 

 
Table 3. Abdominal muscle strength – Torso raises from lying on the back/30” 

 

Statistical indicator 

 

Boys Girls 

   

 

 

X+S 

T1 T2 T1 T2 

28,11±2,57 28,78±2,54 21,48±3,86 22,23±4,38 

 

Paired Samples Test 

 
t = - 2,70; P < 0,05 

 
t = - 5,20; P < 0,01 

 

 
 

 
 

Fig.2 Mean values for trunk lifts 

 

In the tests assessing the abdominal muscle strength, torso raises from lying on the back, the values of mean and 

standard deviation among boys are as follows: T1 = 28.11±2.57; T2 = 28.78±2.54 and t = - 2.70, girls: T1 = 21.48±3.86; 

T2 = 22.23±4.38 and t = - 5.20 the significance threshold for both groups is P < 0.05, which proves a strong correlation 

between values. 
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Table 4. Muscle strength of lower limbs – standing long jump 

 

Statistical indicator 

 

Boys Girls 

   

 
X+S 

T1 T2 T1 T2 

193,87±9,79 197,92±13,53 172,37±10,05 173,86±11,39 

 

Paired Samples Test 

 

t = - 3,48; P = 0,01 

 

t = - 3,24; P < 0,05 

 

 

 
Fig. 3 Mean values for long jump 

 

In standing long jump, we obtained the following results: the arithmetic mean and standard deviation among boys: T1 

=193.87±9.79; T2 = 197.92±13.53 and t = - 3.48, with the high significance threshold P = 0.0, among girls T1 = 

172.37±10.05; T2 = 173.86±11.39 and t = - 3.24, very high significance between the values of girls P < 0.05. 

 
Table 5. The strength of lower limb muscles – squats/30” 

 

Statistical indicator 

 

Boys Girls 

   

 

X+S 

T1 T2 T1 T2 

22,15 ± 2,03 22,00 ± 1,60 18,51 ± 2,17 18,74 ± 2,11 

 

Paired Samples Test 

 
t = 0,58; P > 0,05 

 
t = - 1,426; P > 0,05 

 

 

 
Fig. 4 Mean values for lower limb muscles 
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The results for the arithmetic mean and standard deviation in the tests assessing lower limb muscles – squats we as 

follows: boys: T1 = 22.15 ± 2.03; T2 = 22.00 ± 1.60, girls: T1 = 18.51 ± 2.17; T2 = 18.74 ± 2.11, the significance threshold 

P > 0.05 for both groups of subjects, thus proving that the values are not significant. 

 

Table 6. Correlation between variables in the tests conducted  

 

Variables Levene´s Test Equality of variance- sig Sig. (2-tailed) t-Test Difference students 

 

     

L1 +0,985 P = 0,00 t = -11,377 +24,068 

L2 +0,684 P = 0,00 t = -12,469 +21,501 

G1 +0,029 P = 0,00 t = -10,129 +3,639 

G2 +0,452 P = 0,00 t = -10,279 +3,255 

F1 +0,033 P = 0,00 t = -32,979 +14,635 

F2 +0,052 P = 0,00 t = -28,050 +14,037 

A1 +0,00 P = 0,00 t = -11,169 +6,646 

A2 +0,00 P = 0,00 t = -11,297 +6,540 

T1 – initial testing; T2 – final testing; L1-L2 – standing long jump; G1-G2 – squats; F1-F2 – push-ups; A1-A2 – torso raises from lying  

 

We tested each variable independently for both groups, detailing Levene’s significance, the significance threshold 

between subjects, the T test, proving equal assumed variances, while the difference between means (dm) corresponds to 

the statistics of the test. 

 

Table 7. Marks obtained according to the National Evaluation System (see Table 1) 

 

Variables B F 

 T1 T2 X T1 T2 X 

Standing long jump 7.67 7.90 7.78 7.60 7.39 7.49 

Squats 7.49 8.20 7.84 7.00 7.08 7.04 

Push-ups 8.71 8.86 8.78 6.90 7.21 7.05 

Torso raises 9.71 9.90 9.80 7.41 7.52 7.46 

X 8.39 8.71 8.55 7.22 7.30 7.26 

 

 

Fig. 5 Grades according to the National Evaluation System 

 

The early development of motor skills among children and adolescents is essential to motivate them to exercise and 

practice sports, in a leisure or competitive setting; they may be implemented through educational programs for a balanced 

physical development (Tucker et al., 2017); (Bebeley et al., 2017). Among the Austrian teenagers, no differences were 

found among boys (46.2%) and girls (51.4%) in terms of physical exercises. 

In Korea, several authors carried out an investigation on 5,369 students aged 6-11, where they identified that 15.6% of 

the boys and 31.8% of the girls had a minimum physical activity behaviour. Hence, in standing long jump, the situation 
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is quite alarming, 46.81% of the students did not get 5 out of 10 (Ho et al., 2019), compared to our study, where students 

managed to get 7 and more. 

A study conducted in Austria on 165 students aged 11-14 shows that they had to perform 15 push-ups in 40 seconds, 

with significant differences by gender (Drenowatz & Greier, 2018), compared to this study on 143 students, aged 16-17, 

who obtained a mean of 15 push-ups in 30 seconds. 

 

Conclusions 

 

Our study has highlighted that the physical activity of students in the context of the COVID-19 pandemic has suffered.  

The results obtained for the means in the two tests for standing long jump among boys and girls ranges within the same 

marking interval (T1-7.67 and T2- 7.90; girls T1- 7.60 T2-7.39). In squats, boys recorded as light increase, the results 

being 7.49 in the initial testing and 8.20 in the final testing. In this trial, girls did not improve their values (T1- 7.00; T2-

7.08). The results in push-ups did not record modifications among boys, obtaining at the initial testing a mean of 8.74, 

with a slight increase at the final testing (8.86), girls had lower scores than boys (i.e., in the initial testing, the mean was 

6.90 compared to the final testing, where the mean was 7.21). The results regarding abdominal muscle strength were better 

among boys than among girls: boys obtained in the initial testing the mean 9.71,andin the final testing the mean 9.90, girls 

obtained in the initial testing a mean of7.41 and in the final testing 7.52. After interpreting the results, it is worth noting a 

very slight increase in this pandemic period, even low in certain situations. The mean of these trials among boys was 8.55 

and among girls 7.26. Hence, we state that boys obtained the marks 8 and 9 and girls obtained lower marks, namely 6-7. 

Hence, eleventh graders have a relatively low physical fitness level, which is alarming, calling for the revisitation of the 

education system (to ensure exercising conditions during pandemics, too). 
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Abstract 

Aim: the purpose of this research is to study the impact of a neuromuscular training program on the enhancement of motor control and 

coordination, to prevent articular lesions in basketball players. Materials and Methods: The subjects (n=8) were chosen according to 

their age (15 years old) and training frequency (5±1 times/ week). The test consisted of recordings that involved 10 repetitive jumps, 

with the target to land in a 40cm by 40cm square "tuck jump assessment”. After the analysis each deficit is categorized as: trunk 

dominance, quadriceps dominance, and leg dominance. The evaluation was done after video recording each player performing the test. 

The recording and evaluation were conducted using two cameras set to 60fps, Full HD, and the video materials were screened with 

Kinovea software. Elastic bands, balance boards, BOSU balls, Bobath balls, balancing balls, suspension training equipment, dumbbells, 

kettlebells, basketballs, and tennis balls were employed in the prophylactic program. Each session lasted 20-30 minutes and included 

a variety of preventative exercises, the most of which were basketball-related but also focused on foot proprioception, balance, and 

muscular tone. Results: The initial results: in leg dominance 0,17± 0,08 seconds, trunk dominance 10,15± 2,75cm, quadriceps 

dominance 121,52º± 5,48º. Compared to final examination: 0,0065±0,35 seconds in leg dominance, 5,94cm ± 3,24cm in trunk 

dominance and 107 º ±14,5 º in quadriceps dominance. Conclusions: The analysis demonstrates enhanced motor control by reducing 

motor control deficiencies: the asymmetrical landing improved by 0.08 seconds. The inconsistent landing site, as assessed by trunk 

dominance, was reduced by 4,78 cm, and the landing amortization, as evaluated by knee flexing angle, was improved by 10,2º. The 

recommended training plan might be used in the prevention of joint lesions in sport. 

 
Keywords: neuromuscular training; joint lesions prophylaxis; neuromuscular training.  
 

 

1. Introduction 

 

Basketball is a contact team sport in which players perform complex movement patterns such as repetitive jumps, 

abrupt stops from sprints, and aggressive changes of direction in the frontal and sagittal planes. All of these can be harmful 

to an athlete's joints, most notably the ankle and foot (37%), as well as the knee (17,5 %). (Andreoli et al, 2018) Ankle 

sprains are the most common injury in basketball (McBain., et al, 2012), with a 70-80% chance of reinjury (Postle et al, 

2012). Previous research concluded that proprioceptive training is an effective method for preventing ankle sprain (Cumps 

et al, 2007, Eils, et al, 2015). Other common basketball injuries include Achilles’ tendon rupture and tendinopathy, ankle 

sprain, anterior cruciate ligament (ACL) injury, meniscus tear. (Owoeye et al 2020) 

Among the most common causes of injury is abnormal jump kinematics (Bulduș and Mureșan, 2013). One of the most 

important factors that must be addressed to decrease lower limb injuries is landing biomechanics (Baus et al, 2020). Each 

of these factors has the potential to cause injuries at multiple levels of the lower limb.  

Quadriceps dominance leads to insufficient landing amortization and more prominent tibial torsion. Anterior Cruciate 

Ligament (ACL) injuries are frequently accompanied with medial or collateral ligament tears, as well as meniscus tears. 

In this situation, increasing the angle of the knee joint during weight absorption is critical.  

Leg dominance, inversion on landing with one foot before of the other. Landing with both feet at the same moment 

distributes body weight evenly, reducing the risk of ankle sprain (Beynnon et al, 2002), and protecting the meniscus and 

ACL from damage.  

Ligament dominance, landing in valgus/varus posture can cause meniscus rupture. Achilles’ tendon lesion is caused 

by an overstretch, always happening in sudden acceleration, or forceful jumping.  

Stretching, alternating high and low impact specific training, and gradually increasing exercise intensity are all used 

to prevent injury. 

Incorrect landing aspects can be addressed in a variety of ways (table 1). 
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Table 1. Type of dominance assessment and intervention 

Dominance  Biomechanical 

Aspect  

Muscles deficit  Intervention 

Quadriceps Minimal knee flexion at initial 

contact 

Weak Hamstrings Increasing hamstrings activation 

by increasing knee flexion angle at 
landing 

Trunk Excessive lateral displacement 
of the trunk. 

Weak Core muscles Strengthening: core muscles and 
proprioception 

Ligament 
Knee valgus at landing. 

Weak Abductors, 

external rotators 

Re-educate jumping form 

Leg Landing first with the 
preferred leg. 

Weak Core muscles Focusing on symmetry 

 

 

Overall proprioception is important for movement control, joint stability, co-ordination, and balance (Röijezon et al, 

2015) therefore is crucial to prevent ankle and knee injuries. Riva et al, (2016) observed a 61.6 % decrease in ankle sprain 

occurrence during games and a 67.7 % decrease during practices after one year of proprioceptive training. 

The goal of this research is to study the influence of a neuromuscular training program on the improvement of athletes' 

proprioception, balance, stability, and coordination. We anticipate that by combining strengthening and neuromuscular 

training, we will be able to address the deficiencies revealed by the testing method. By developing periarticular muscles, 

isotonic and isometric strengthening exercises can enhance core and lower limb stability. Proprioceptive training using 

equipment with an unstable surface is intended to increase coordination and agility.  

Following the examination, a training plan tailored to each player's unique needs will be developed, focusing on the 

factors that pose the greatest risk of injury. 

 

2. Materials and methods 

 

The participants (n=8) were chosen based on the following criteria: age (15 years old), location (Târgu Mureș, 

Romania), gender (male). All the subjects legitimate at a basketball private club in Târgu Mureș had no injuries at the 

initial or final testing.  

We gathered a suite of tools to create a complete training program with the goal of strengthening muscles in as many 

ways as possible to take a holistic approach to injury prevention.  

The materials were: 

• For strength training: Dumbbells, kettlebells, elastic bands, ropes, and suspension training equipment.  

• For proprioception and neuromuscular training: boards, BOSU balls, Bobath balls, balance pillows, 

basketballs, tennis balls.   

The tests were used to evaluate various components of jump technique and landing form. "Tuck Jump Assessment" 

(Myer et al, 2008) refers to a simple test in which the athlete must do 10 repetitions with high knees. The goal of this 

assessment is to spot improper jumping patterns. Two cameras were required for this evaluation, one in the frontal plane 

and the other in the sagittal plane, both set to 60 frames per second (fps), full HD.  

The evaluation was made twice: once during the first week of training and after week six. The recordings were 

analyzed using Kinovea, a 2D motion analysis program. Each athlete was assessed and included into one of three deficient 

groups, following measurements. 

To determine trunk dominance, we measured lateral and frontal displacement for each landing in comparison to the 

previous one.  

Quadriceps dominance was determined by calculating the flexion angle of the knee in the sagittal plane at landing.  

To determine leg dominance, we compared the time for the weaker limb to contact the ground to the time required for 

the preferential leg. 

Following evaluation, a training program was created for each type of deficit. 

The research was done over a six-week period during the off-season. Training frequency is 5 times a week, with each 

session lasting 20-30 minutes. The structure was set up as follows: 

• After a 15-minute energetic warm-up, the entire team was separated into two-player pairs.  

• The exercises were part of a circuit that was repeated 2-3 times depending on complexity and player count. 

• 2 strength and conditioning sessions: increasing core and lower limb muscle activation (Table 2) 

• 2-3 sessions of general and neuromuscular training, including stability, proprioception, balance, plyometrics, 

and basketball-related activities. (Table 3) 
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Table 2. Strengthening exercises. 

Region Week 1-2 Week 3-4 Week 5-6 

Lower limbs 

Walking Lunges 
Wall sit 

Bridges 

Side walk 
Heel raises 

Forward lunge^ 

Jumping squats^ 
Wall sit 

One leg bridge 

Side walk* 
One leg heel raises 

Nordic hamstrings curls 

Backward lunge^ 

Tuck jumps 
Wall sit 

One leg bridge 

Side walk* 
One leg heel raises 

Nordic hamstrings curls 

Core muscles 

Plank/ side plank 
Mountain climbers 

Russian’s twist 

Plank 
Side plank 

Lateral twists* 

Forearm to push up transition 

Plank  
Side plank 

Lateral twists* 

BOSU knee keeping 

General  
Pull-ups^ 

Chin-ups^ 

Horizontal abductions^ 
Australian pull ups 

Push-ups 

Pull-ups^ 

Chin-ups^ 

Horizontal abductions^ 
Decline push-ups 

Assisted pull-ups 

Pull-ups^ 

Chin-ups^ 

Horizontal abductions^ 
Decline push-ups 

pull-ups 

 

^: exercises using suspension-based equipment  
*: exercises using elastic bands 

 

The athletes were required to perform exercises barefoot for the neural proprioceptive training to activate foot's 

intrinsic muscles and activate the receptors on the plantar surface. 

 
Table 3. Neuromuscular exercises 

Dominance  BOSU balls Balance board Wobble board 

Week 1 Both leg jumps One leg standing One leg isometry 

Week 2 One leg jump One leg jump 
One leg ankle plantar/  

dorsiflexion 

Week 3 
Both leg jumps on reverse 

Bosu ball 
One leg standing+ 

basketball dribbling 
One leg ankle inversion/ eversion 

Week 4 
One leg jump/ while dribbling 

the basketball 
One leg standing+ 

dribbling with both hands 
 One leg ankle circumduction 

Week 5 Plyometric- basic 
One leg standing+ 

throwing and catching a 

tennis ball 

One leg standing isometry+ 

basketball passes with partner 

Week 6 Plyometric- complex 

One leg standing+ 

basketball dribbling+ 
throwing and catching a 

tennis ball 

One leg standing isometry+ 

change from plantar/dorsi flexion to 

inversion/ eversion at whistle.  

 

Reliability of the results was performed with the Paired Sample T-Test which verifies differences in a group of subjects 

over a period (if p< 0.05 the null hypothesis is annulled and our hypothesis is accepted). Diagrams are realized in google 

sheets.  

 

3. Results and discussions  

 

The results of the initial evaluation showed that from a total of 8 eligible participants 6 had leg dominance (p<0.05), 

(fig.1 (a)). The leg dominance evaluation showed a decrease in the time gap between landing of the feet. The final 

evaluation showed an average reduction of the time interval of 0,07 seconds. Median (mdn) value=37,3%, 0.08 seconds; 

3 subjects performed < mdn (50%); 3 ≥ mdn (50%). For quadriceps dominance (n=7), (p<0.05), (fig.1 (b))., results shown 

an average enhancement of knee flexion angle by 11,14º. Mdn=7,88% ,9,8º n=3< mdn (42,8%); 4 ≥ mdn (57.2%). For 



 Proceedings of ICU 2021 70 

 

© 2021 . EDlearning.it 

the trunk dominance (n=7) (p< 0.05), (fig. 1 (c)) the displacement in landing location decreased from 10,09cm to 5,49cm 

which indicates a decrease, in average of 4,6 cm. Mdn (45,1%,). Four athletes had weaker performances then median 

(42,8%), three of them had better performances (57,2%).  

The comparative analysis of the results is shown in table 4: 

 

Table 4. Comparative analysis of the results. 

 

Subje

ct 
Trunk dominance 

 (centimeters) 
Quadriceps dominance  

(degrees) 
Leg dominance (seconds) 

 Initial  final Enhance % Initial  final Enhan
ce 

% Initial  final Enhance % 

n1 7,93cm 2,70c

m 
5,23cm 65,95

% 
127,36º 93,21º 34,15º 26,81% 0,13'' 0,05'' 0,08 38,46% 

n2 12,62cm 7,40c

m 
5,22cm 41,36

% 
124,45º 122º 2,45º 1,97% 0,16'' 0,05'' 0,11'' 31,25% 

n3 11,32cm 5,57c

m 
5,75cm 50,8% 124,4º 114,6º 9,8º 7,88% 0,08'' 0,03'' 0,05'' 36,14% 

n4 9,56cm 5,42c

m 
4,14cm 43,31

% 
116,04º 115,06º 0,98º 0,84% - - - - 

n5 11,50cm 9,20c
m 

2,30cm 20% 117,2º 111,1º 6,1º 5,2% - - - - 

n6 10,10cm 4,00c
m 

6,10cm 60,4% 109,6º 96,2º 13,4º 12,23% 0,26'' 0,10'' 0,16'' 38,46% 

n7 7,65cm 4,20c
m 

3,45cm 45,1% - - - - 0,13'' 0,09'' 0,04'' 69,23% 

n8 - - - - 110,5º 99,4º 11,1º 10,05% 0,10'' 0,03'' 0,07'' 30% 

Mean 10,10cm 5,50c

m 
4,60cm 45,54

% 
118,507º 107,367

º 
11,14º 9,4% 0,14'' 0,06'' 0,09'' 40,56% 

 

 

The results demonstrate the improvement of athlete performance, resulting in a steadier landing with reduced 

displacement and leg asymmetry. Quadriceps dominance is reduced, allowing hamstrings to activate, resulting in greater 

amortization and ACL protection.  

 

 

We noticed two subgroups of athletes, one with constant progress in all parameters and the other with uneven 

performance. We consider the differences are attributable to prior motor experience, as well as other extrinsic variables 

such as sleep, nutrition, and the amount of determination displayed throughout trainings. 

It is essential to consider the role of the proprioceptive program in leg dominance, strengthening the intrinsic muscles 

of the foot, and doing the exercises barefoot as a good way to prevent inversion without dorsal flexion during landing, an 

aspect that is critical for non-contact ankle sprain in basketball players. During the final test procedure, we noticed 

a b c 

Fig 1. (a) leg dominance (second); (b) quadriceps dominance (degrees); (c) Trunk dominance (cm) 
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improved synchronization between arms and legs in the swing period prior to take-off. This aspect was unexpected to 

encounter, given that it was not a focus of the training program.  

The following things should be improved in future comparable research:  

• Using a pressure platform to obtain more accurate measurements in the leg dominance test.  

• Choosing a larger group of subjects, eventually more teams performing transverse research, each functioning in 

a unique way to demonstrate which components of training will produce the best outcomes.  

• More evaluation should be done during the trial to allow for better modification of exercise dosage.  

• Performing the program at least once a week for 20-30 minutes during the competition year. 

 

Conclusion 

 

The analysis demonstrates enhanced motor control by reducing motor control deficiencies: the asymmetrical landing 

improved by 0.08 seconds. The inconsistent landing site, as assessed by trunk dominance, was reduced by 4,78 cm, and 

the landing amortization, as evaluated by knee flexing angle, was improved by 10,2º. 

The 6-week training program results show that a neuromuscular training is efficient to address incorrect jumping 

patterns such as asymmetrical landing, low angle of knee flexion, lateral and frontal deviation of landing place.  

This concluded in a better motor control and thus a decreased risk of injury in non-contact basketball related injuries 

such as ACL tear, ankle sprain, meniscus tear. 
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Abstract 

 

Nirvana is the first system for recovering patients with various pathologies through multisensory stimulation with "immersion" in 

virtual reality. The therapeutic, unique and innovative system is addressed to all patients, regardless of age, the therapy stimulating 

both the lower and upper train. The study aims to apply kinetotherapeutic methods and procedures to restore the functionality of reduced 

or lost capacity of patients diagnosed with scapulohumeral periarthritis using the Nirvana device. The study was performed on a group 

of 11 patients (4 men and 7 women), aged between 40 and 60 years, diagnosed with scapulo humeral periarthritis -single shoulder. 

From the analysis of the data obtained by measurements, we can conclude that the recovery took place according to the established 

objectives, which indicates that the application of the recovery program on Nirvana of patients diagnosed with scapulo humeral 

periarthritis helps a much more efficient and faster recovery than by practicing classic exercises. 

 
Keywords: Nirvana, scapulo humeral periarthritis, recovery 

 

1. Introduction 

 

Scapulohumeral periarthritis is a painful clinical syndrome, located in the shoulder joints, most often accompanied by 

stiffness and limited movement due to damage to periarticular structures (ligaments, capsule, tendons, bursa, muscles) by 

degenerative and / or inflammatory lesions and which can be aggravated by the intervention of factors such as trauma, 

microtrauma, overload or exposure to cold. The cause of bursitis around the shoulder joint, often present, is usually also 

determined by trauma, cold, prolonged exertion, repeated or positional abnormalities and is unilateral (Păun, 1999). 

Symptoms may occur in all shoulder muscles, but specifically affect the rotator cuff tendons. Inflammation causes 

pain and limited movement in the joint and its surroundings, often the pain radiating along the outside of the arm to the 

elbow or even the palm and fingers, or up to the neck and / or chest muscles. In severe cases, the pain occurs even at rest. 

The treatment of scapulohumeral periarthritis mainly aims to relieve pain, reduce inflammation and restore joint mobility, 

its intensity and complexity depending on the clinical form of the disease (Trasca  & Galbenu, 2007). 

The scapula-humeral periarthritis recovery and rehabilitation is often a challenge for the specialists, due to the 

movement restriction persistance in time and the pain recurrence. The physical therapy methods and means are one of the 

fundamental medical solutions for this disorder. In the practice field there are various types of techniques for approaching 

a patient with this diagnose, each having its advantages and disadvantages (Mohamed et al, 2020). Thus, there is always 

a lot of space for the research, in an attempt to discover better ways for recovery (Calotă et. al., 2021, Culea &  Simion, 

2021).  

Scapulohumeral periarthritis is the common condition of the shoulder with which therapists are confronted. Physical 

therapy can be successful and is often tried first. It consists of a complex of exercises permanently adapted to the clinical-

functional status of the patient, with the expectation of the principles of indolence and progression. Generally, the 

physiotherapy session lasts 45 minutes, being established in three stages: waꭇm-up (warm-up period) of 5 minutes, in 

which each patient performs free exercises, within the limit of the possible movement, then the period when specific 

exercise is performed (20-30 minutes) and finally taking a cool-down (ending session period), analogous to the heating 

period. The applied treatment is permanently attached to the stage of evolution of the disease, with particularization 

depending on the phase of the disease. 

This research was a comparative study of classical means versus the BTS Nirvana system approach in order to improve 

mechanics, neuromuscular control, motion, stability and strength of the shoulder.  

BTS Nirvana is a system addressed to patients with neuro-motor disorders, through multisensory stimulation with 

immersion in virtual reality, a unique and innovative therapeutic system, stimulating both the lower and upper train. This 

therapeutic concept allows real-time (instantaneous) interaction of patients with images projected on different surfaces. 

It is based on the motivational approach. The direct interaction of the patient, without an avatar, allows him to train 

cognitive ability.  
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Connected to a video projector, the system reproduces a series of interactive exercises, creating interactivity thanks to 

an infrared camera that analyzes the patient's movements. The activity is recorded so that it can be re-examined. BTS 

Nirvana is especially recommended for patients with motor and attention disorders caused by: 

- Neurological disorders (stroke, paresis, plegia, multiple sclerosis, Parkinson's disease, etc.); 

- Traumatic incidents, postoperative conditions that require regaining joint amplitude, strength of movement etc .; 

- Rheumatic and degenerative diseases: polyarthritis, vertebro-peripheral arthritic disease etc. (Calotă, 2020). 

 

2. Material and methods 

 

The aim of the study was to restore / maintain the mobility of the shoulder joint, to gain strength, coordination, ability 

and stability at its level and thus obtain pain and inflammation relief and restore the functionality of the entire lower limb 

for the subjects included in the research. We started the research from the hypothesis that the introduction of the exercises 

offered by the Nirvana device in the kinetotherapy program optimizes the scapulohumeral periarthritis rehabilitation. 

The experiment took place in the Rehabilitation and Balneal Sanatorium of Techiꭇghiol, between April and August 

2021 and included 11 patients (4 men and 7 women), aged between 39 and 62, diagnosed by a specialist with 

scapulohumeral periarthritis (single shoulder) and hospitalized in the health center for 3 weeks, where they followed, in 

addition to physiotherapy sessions (15 sessions, respectively 5 sessions / week, from Monday to Friday, with weekend 

break), a balneal treatment. 

The research subjects were divided into two groups: control (5 patients, 2 men and 3 women) and experimental (6 

patients, 2 men and 4 women). 

The duration of the kinetic program applied daily to the patients in the 2 groups was approximately 60 minutes per 

session and included two phases that were carried out on the principle of grading the effort (volume / intensity / duration), 

from light to heavy, from phase I with small number of repetitions, to phase II, with the increase in the number of series 

and repetitions, depending on the evolution in the dynamics of the patient. 

The control group performed well-established exercises for the kinetic approach of shoulder recovery (classic 

approach): free active and active mobilizations with resistance with the gymnastic stick, on the trellis, with dumbbells of 

various weights (0.500 g - 2 kilos). 

The patients of the experimental group were subjected only to work on the Nirvana device (superior train mode). Their 

program included 4 types of activities (putting apples in a basket, catching balloons, cleaning a window, playing piano), 

which required the entire upper limbs, bilaterally, as well as the scapular belt, through free active mobilizations. The 

shoulder joint on the affected side was mainly involved by flexion, abduction, circumduction, external and internal 

rotation movements, but also by isometric contractions on certain muscle groups of the limb and upper train, necessary 

to maintain the working position (fig. 1). So, unlike the control group, where in the kinetic program free active movements 

were combined with active counter-resistance movements, for the experimental group free active movements with 

isometric contractions were combined, by the specifics of working on the Nirvana device. 

To quantify the results of the research, the subjects included in the experiment were evaluated (initially, before the 

first physiotherapy session, and finally, at the end of the 15th) only by measuring (using a goniometer) the joint amplitude 

at the shoulder, on flexion, abduction and external rotation movements, considering that increasing the movement in these 

directions, limited in case of scapulohumeral periarthritis, also involves the relief of local pain and / or inflammation. 

 

 

 
Fig. 1. Nirvana device (superior train mode). 
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3. Results 

 

The data collected after the initial and final evaluations (goniometry on flexion, abduction and external rotation 

movements) of the patients included in the research were centralized in individual and collective tables with the help of 

which the method of statistical-mathematical calculations was applied. 

For each control and experimental batch, the values obtained from the two measurements were compared with each 

other (initial - final), as well as with the standard values (normal amplitudes of a free joint, on the respective movements), 

as shown in the graphs below.  

 

 

Fig. 1. Initial and final testing of the scapulohumeral joint compared to normal values - Experimental group 

 

 

 

Fig. 2. Initial and final testing of the scapulohumeral joint compared to normal values - Control group 
 

 

4. Discussions 

 

Studying the values obtained after the two tests, initial and final, progress is observed for all subjects included in the 

study. From the statistical analysis of the data, it resulted that both groups obtained statistically significant results, 

registering a good increase in joint mobility. It is found that the measured amplitudes of movement of patients, both in 

the control group but especially in the experimental group, have improved substantially, with percentages sometimes 

exceeding even 50%. 

As the literature certifies, physiotherapy is the basis for recovery in various shoulder disorders, sometimes obtaining 

spectacular results. 

But different types of kinetic means offer different types of results. So, in the actual case, our study, the association 

of free active movement with active with resistance movement in a physical therapy program – the classical approach, 

was less effective than the association of isometry with the free active movement type of exercises, like those performed 

on the Nirvana device, most probably due to the a better activation of motor control upon the motion. 

Also, the fact that the subject is involved in attending a specific type of activity (example: putting as many apples in 

a basket as he can in a due time) it changes his mental concentration from the local pain in the shoulder area to performing 

and scoring high for the given task. In this way, the patient is able to overcome more easily and / or without realizing the 

pain threshold, thus gaining joint mobility. Active participatory methods has significant and effective effects (Popa et al., 
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2013) and visual and kinesthesic feedback during training ensures the performance of technical sportive procedures in 

general so it has similar effects during the physical therapy sessions (Singuran et. al., 2021). 

 

Conclusions 

 

Following the tests performed on the research subjects, ꭇelating to the joint mobility of the affected shoulder on the 

flexion, abduction and external rotation movements and from the statistical analysis of the data, we can conclude that the 

recovery took place accordingly to the established goal and objectives. The ”working out” on the Nirvana device of 

patients included in the experiment helps a more effective recovery compared to the practice of classical exercises. Thus, 

the research hypothesis is confirmed, the introduction of the exercises offered by Nirvana device in the kinetotherapy 

program optimizes the scapulohumeral periarthritis rehabilitation. 

Motor control training does appear to be helpful in certain patients, but the mechanism is likely much more 

complicated than simply increasing biomechanical stability (Bystrom et al., 2013). Could it be that the reduction in pain 

is more about the person believing that this new movement/exercise will help them, which ultimately leads to less fear 

and worry and increased movement confidence? Or, maybe, these techniques can work to reduce stress on sensitive 

shoulder tissues. Motor control exercises performed on the BTS Nirvana system increase range of motion, via reducing 

pain and disability in chronic and recurrent shoulder pathology. 
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Abstract 

 

The timeliness and importance of the topic is argued by theoretical and practical premises. The general importance of communication 

for the human being. The activity of verbal communication is defining to man and humanity. It is universal and ubiquitous and occurs 

independently of the characteristics of the individual – sex, age, education, social status, ethnicity, residence, etc. However, the 

efficiency of communication depends on the level of development of the communication skills of the communicators. And the 

competence in communication presupposes the person's ability to use his internal resources to orient himself to the natural aspiration 

and to the communicative potential of the interlocutor in a concrete communication situation, as well as, if necessary, to identify optimal 

solutions to communication problems. 

In modernity, due to globalization, people communicate more than ever. The formation and development of communicative 

competence thus becomes a matter of urgent topicality both for the person (educable) and for the national, regional, world community. 

 
Keywords: competence, communication, mild mental retardation, physical education, dynamic games, sports activities, pedagogical model. 

 

1. Introduction 
 

 The development of communication skills is based on the rational and functional practice of language, and 

communication skills – on the long verbal relationship between people (Barna & Agapii, 2019). 

Communication competence represent the ability of the individual to interact with others, so the quality of interaction 

with the outside world depends on their development. The ability to establish contacts and personal relationships with 

those around them, along with knowledge of the main objects, laws and basic school rules, are indicators of preparing the 

child for an independent life. 

The type of activity specific to low school age (LSA) students are games. Within them, students develop the ability 

to independently cultivate new communication competence and abilities. Communication competence represent the 

ability of the individual to interact with others, so the quality of interaction with the outside world depends on their 

development. The ability to establish contacts and personal relationships with those around them, along with knowledge 

of the main objects, laws and basic school rules, are indicators of preparing the child for an independent life (Cebotaru, 

2020). 

The importance of communication for children with special needs. One of the main difficulties faced by children with 

mental retardation (MR) is their inability to engage in productive communication with both peers and adults; these 

children cannot remain in contact with other people for a long time, the cause of this phenomenon being the weak 

volitional self-regulation. The difficulties are clearly manifested in the LSA, when, normally, there is a transition from 

one type of directing activity to another (Cebotaru, 2021). 

The local factor. Historically, a specific sociolinguistic framework has been established in our country, characterized 

by Romanian-Russian bilingualism, monolingualism of Russian-speaking people; of the increased share of the lexicon of 

Russian origin, etc. The share of about 11% of children with special needs in national education and about 5% of children 

with mild mental retardation (MMR) attribute to the training of communication skills in this category of educators 

practical and scientific importance (Cebotaru, 2021). 

Theoretical and practical premises, as well as the contradictions between them, identified the scientific problem: the 

poor development of communication skills in children with MR of LSA is caused by the undeveloped theoretical and 

methodological framework of learning to communicate by these children.  

The problem of training and development of communication skills in students with MR was the object of study of a 

large number of authors from the country and abroad: L.S. Vîgotschi; A. Luria; A.A. Leontev; М.S. Pevzner; L.М. 

Şipiţina; D.V. Popovici; E.F. Verza; A. Racu; E. Lapoșina et al., who established that communication has an important 

role in the mental development of students with intellectual disabilities (Cebotaru, 2020). These children show an 

underdevelopment of monologue and dialogue; have difficulty in nonverbal communication; give incomplete answers, 
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which is why their communication / interpersonal communication skills are underdeveloped (Popovici, 2000). So for 

children with MR learning to communicate is of great importance, because it determines both the development of the 

actual communication capacity and the development of his whole being: psychophysical, intellectual, social, spiritual. 

B.G. Аnaniev, V.I. Lubovski, М.S. Pevzner emphasizes that for the children of LSA with MR the most accessible 

type of activity, through which the communication skills are also formed, is the playful activity (Cebotaru, 2020). For 

LSA students with MMR, dynamic games are the most accessible and important form of play activity. Within them, 

students develop the ability to independently cultivate new communication skills and abilities. Numerous scientific data 

confirm that dynamic games are beneficial not only for the physical, emotional, intellectual, psycho-social development, 

related to communication skills, but also for the timely correction of the communication skills development. While 

playing, children learn to know the phenomena of the world from different perspectives, to take into account the actions 

and interests of those in otherness, to respect the norms and rules imposed by that context.  

Dynamic games are practiced during physical education classes and outside them, during sports and leisure events, 

and their main purpose is to meet the needs of students to move and, implicitly, to strengthen their motor techniques. But 

such an approach, say experts, can not always take into account the full development potential of dynamic games 

(Cebotaru & Racu, 2019).   

 

2. Material and methods 

 

Communication and communication competence. Communication is the primary factor of psychosocial development 

and psycho-socialization of children with MMR, and playful activity – the main type of activity, the key element in 

forming the usual, cognitive, formative and relational communication skills,  etc .; in the development of all personality 

traits (Cebotaru, 2021). 

The concept of communicative competence (CC) is implicit in the concept of communication: it implies the obligatory 

presence of the second subject of communication and a communication situation, which determines the two subjects to 

interact. By interacting, they commit the most important act of socialization.   

Reference names like G.P. Cepec, A. Beauchesne, M. Minder, J.Henry and J.Cormier (Cf.: R. Dumbrăveanu și colab., 

X. Roegiers, S. Cristea, Vl. Pâslaru (Cebotaru, 2021) etc. they conceptualized competence as a general entity of education. 

Although the definition of competence is still a completely unresolved scientific issue, the studies carried out so far 

outline its essential characteristics, such as: 

• is one of the basic general entities of modern pedagogy; 

• is attributed exclusively to the personality of the learner; 

• is a designed entity (educational objective) and an educational purpose; 

• has an inseparable structure: it is not subdivided into other components, synthesizing knowledge, skills and attitudes; 

affective, cognitive and behavioral character; 

• is ubiquitous and transferable in other situations and activities; 

• includes both the affective, cognitive and behavioral spheres, as wel as the verbal, linguistic and sociocultural ones. 

Summarizing the most important theses of communication competence / competence achieved at world and national 

level, we define communication competence as a unitary entity of linguistic knowledge, capacities, abilities,  and 

communication skills; of communicative and general attitudes – specific-implicit to the communication activity, 

competence that the learner forms through personal effort supported and professionally guided by pedagogues, parents, 

other adults, in a community socio-linguistic context, related to the educational environment (Cebotaru, 2021). 

Epistemic – as a value of knowledge, communication skills have essential similarities with playfulness, which gives 

it special didactic-educational importance. 

Contentally and structurally, communication competence has verbal, linguistic and sociocultural value. 

Peculiarities of children with MR (according to the consulted sources): 

• are much more vulnerable than children with normal developmental pathways, as most psychophysiological 

mechanisms and functions and, respectively, the pace of learning-development are slowed down, diminished or even 

underdeveloped; 

• have a limited image of the outside world; 

• their intimate universe is governed by rudimentary needs, motivations and interests; 

• deviant behavior, socialization problems, self-esteem disorder, etc. are associated with the low level of children's 

communication skills with the MR.  

These characteristics require a reduced activism in the family and in the school community, respectively, an 

unsatisfactory capacity for communication, cooperation and integration. 

Many of the deficiencies examined, including those of communication, being addressed, studied and interpreted in a 

specific way, mainly individual and thorough, at the level of all learning-development processes, can be diminished or 

even avoided by applying special appropriate prophylaxis measures and correction. 

Considering the general character of the communication functions, having children with MR such deficiencies, 

presents a diminished axiological, grammatical and stylistic communication, as well as a defective process of learning 

communication, respectively, of inter-relationship and socialization (Cebotaru, 2020).  

Playfulness, like communication, is a factor of general training and development of children with MR. The above-

indicated characteristics of communication competence argue the research of its formation-development in LSA children 
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with MMR primarily in the field of play – the most appropriate activity for the respective category of educators. The 

pedagogical discernment of play, especially sports games, may bring expected results. 

One of the ways to improve the situation of children with MR is to apply the idea of L.S. Vygotschi about the similarity 

of the methodological action on children with a normal course of development and those with the MR, the difference 

being in the pace of learning-development (Cebotaru & Racu, 2019).  

Respectively, the methodology of training in children with MMR the communication competence, according to the 

consulted sources, must be based on: 

⦁ the principle of the close development area; 

⦁ maintaining the priority of emotional-affective knowledge; 

⦁ maintaining the dominant activity as a recreational activity; 

⦁ diminishing the axiological-formative-communicative character of the game. 
Values of communication competence, demonstrated at the stage of finding the experiment. The methodology of the 

designed experiment was based on the precepts of the classical methodology of organizing and conducting the pedagogical 
experiment, being appropriate  to the object of  research – CC training in LSA students with MMR, and research subjects – 
young school students with MMR, and the specific sociolinguistic environment of the Republic of Moldova (phonology specific 
to the Moldavian language, the presence of a large number of Russisms in the usual lexicon, the Romanian-Russian unilateral 
bilingualism, etc.). 

The importance of communication for general and special development is unanimously supported by specialists in the field 
and confirmed by research subjects, who generally have positive attitudes towards communication and participants in 
communication (parents, teachers, classmates, etc.). Children with MMR communicate most easily and efficiently in the play 
activity. Playfulness also takes precedence in the form of expression. However, there is a sharing of physical and intellectual 
recreational activity (computer games). However, about half of the children with MMR often have communication blockages, 
the fact itself representing the implicit driving force of the development of communication skills. 

The synthesis of theoretical data on the importance of communication in the mental and psychomotor development of 
children with MMR has outlined a complex picture of them, which highlights the general conclusion that the general delay in 
mental and psychomotor development is the main cause of the process of training. Verbal communication skills. In particular, 
it was found: 
• reducing the level of development of  emotional and volitional spheres and verbally communicative; 
• psycho-emotional instability; 
• inability to integrate the whole part; 
• diminished imaginative and correlative capacity; 
• low capacity to report cause-effect relationships; 
• poor possession of the elements of verbal language, etc. 

From this we deduce that the adjustment of training-development activities of children's communication skills with MR 
must involve the training of all mental and physical processes and phenomena, combined with their correction activity. One of 
the most effective training-development strategies for children with MR of communication ability, advanced by specialists in 
the field confirmed by experimental research, is their psychological and pedagogical training grounded and didactically 
organized in a system of physical education activities within the sports games. 

Training communication competence Model 
Methodology for training communication competence in students with mild mental retardation  (CCT Model). 
The CCT model (Fig. 1)  is based on the epistemic landmarks established in the theoretical chapters of the thesis regarding 

communication, communication competence / competence, playful activity / dynamic games, the particularities of LSA 
students' communication with MMR, etc .; establishes a specific system of methods-procedures / techniques-forms-means of 
training LSA students with MMR of communication skills in the conditions of their training in dynamic games, in physical 
education classes and outside them. 

The CCT model was based on concepts, principles, and theories about learning and learning verbal communication, 
including by children with MMR. The conceptual basis of the CCT  model  has determined its other components: methods-
procedures / techniques – forms - means. In Fig. 1 their repre- 
sentation is inverse, from simple (left) to complex (right), all components relying on certain principles and theories. 

The principles of the Model built by us are to be examined as a whole and in their interdependence. Considered 

unanimously and in their systemic interaction, they are also important means of guidance for distinct pedagogical 

intervention through utility. 

The theory of the gradual formation of mental actions was developed in the 1950s, but its origins stem from the earlier 

visions of L.S. Vygotschi on the development of higher mental functions. Opposing subjective-idealistic views on the 

nature of the psychic, L.S. Vygotsky was convinced of the connection between the psychic and behavior. Thus, according 

to the principle of introversion, the mental-internal action is formed as a transformation of the initial practical action, its 

gradual transition from existence in material form to existence in the form of external speech, then "external speech to 

itself" (internal pronunciation) and, finally, limited domestic action. (Cebotaru & Racu, 2019) 

The indicative basis of the action 

The theory of the staged formation of mental actions is based on the psychological approach to internalization by L.S. 

Vygotschi and also refers to the process of transforming external objective activity into internal mental activity, causing 

the formation of internal intellectual structures of the psyche by assimilating external social reality. It follows that 

teaching-learning-training can be examined / appreciated as a process of internalization. The problem is how to best 

manage this process. P.Ia. Galperin argues that one of the ways to solve this problem is to create the conditions to ensure 

the formation of mental actions with predetermined properties. The psychologist distinguished two parts of the mastered 

objective action: its understanding and the ability to accomplish it. The first part plays the role of orientation and is called 
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"indicative", the second aims at realization and is called "executive". He attached special importance to the provisional 

part, considering it a "governing authority" and would later call it a "navigator's map" (Cebotaru, 2021). 

The condition for the formation of actions is the indicative basis of the action (IBA) – a system of guidelines and 

instructions, information about all components of the action (subject, product, means, composition and procedure for 

carrying out operations). P.Ia. Galperin and N.F. Talizina made the IBA typology according to three criteria: its degree 

of completeness (presence of information about all components of the action: subject, product, means, composition, order 

of operations); a measure of generality (the area of the class of objects to which this action applies); method of obtaining 

(how the subject became the owner of this IBA). 

The set of measures regarding the development activities of the communicative competence determined: the individual 

and differentiated approach, starting from the particularities of the development of each student; psycho-dynamic 

discharge – the succession of phases of mental strain and motor activism, reducing the differences between training and 

daily activity: communication skills are formed / developed in students with MMR at school, in the process of student 

dynamic activity.  

The examination of the theories regarding the formation of communication skills in students demonstrates that they 

can be applied in the case of the activity of training-development of communication in LSA students with MMR. The 

staging of the training activities of this communicative skills student’s category capitalizes on the external and internal 

formative aspects of the instructive-educational activity to a significant extent, especially by applying motor (play) 

activities, largely characteristic for LSA children. As a result, these children register satisfactory and good levels in the 

formation of such defining values of communication competence, such as socio-affective integration and inter-

relationship with ordinary communication partners – parents, teachers, colleagues, etc. 

 

3. Results and discussion 

 

Component of the CCT Model 

The general epistemic landmarks of the CCT methodology for LSA students with MMR were concretized for each 

component of the CCT Model. For example, for the Dynamic Games component, selection principles, conditions and 

rules have been structured for their application with maximum efficiency: 

• the principle of no coercion in any form: children will only come into play if they want to; 

• the principle of dynamic game development; 

• the principle of maintaining a playful atmosphere (stimulating children's real feelings); 

• the principle of the relationship between games and non-play activities; for educators it is important to 

transfer the main meaning of play actions into children's real life experience; 

• the principle of moving from simple games to complex forms of play; the logic of the transition from simple 

to complex games is related to the gradual deepening of the diverse content of tasks and rules of the game – 

from the state of the game to game situations, from imitation to game initiative, from local games to games 

expanded as space, from age-related to "universal" games. 

Methods. From the diversity of the development methods of the communication competence, the method of demonstration 

was highlighted as a priority, in our case this having assisted reproductive value (from the physical education teacher) of 

the communicative models applied within the dynamic games. In the educational-didactic projects (presented in the 

Annexes) each method is decomposed, as the case may be, into procedures / techniques-forms-means. 

The most important forms of the activity of training students in communication competence during the dynamic games 

were the class lesson and various extracurricular activities: sports games, walks, etc. 

The means recommended by the Model and used in experimental activities are the typology of dynamic games (which 

also have a function of factor, method, etc., thus explaining their multifunctionality, the character of multiaspective 

educational influence). 

In order to develop a MMR student's communication, training programs were gradually developed and subsequently 

implemented in the context of weekly physical education activities, according to the disciplinary curriculum, which 

provide for play and communication activities appropriate to specific students. 

It was found that the earlier such programs are implemented – preferably from the moment the child's deficiency was 

confirmed – the more significant the correctional-formative results. 

With the subjects trained in the experiment, satisfactory and good results were obtained in the formation of the 

communication competence. They validate the theoretical values – the epistemic, psychological and pedagogical 

foundations, and the practical values of the CCT Model – the methods-procedures / techniques-forms-means, especially 

with application in dynamic games to classes and activities outside the physical education class. 

A special value of the application of the CCT Model is the one represented by the formative influence and polyvalent 

development of the psychophysical, motor and cognitive spheres of the students. Or, it is known that the communication 

activity is complex sui generis, so its training-development activity must have characteristics of the complexity and 

versatility of educational purposes. The LSA students with MMR, who participated in the experiment, demonstrated that 

their acquisitions in the communicative field have certain polyvalent and multifunctional characteristics 
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Fig. 1. Structure of the communication competence training model for young school age students with MMR 

 

Conclusions  

The experimental application of The Model for training students in communicative competence validated the following 

results. 

LSA students with MMR:  

• the formation of communicative competence in young school-age students with MMR takes place in accordance 

with the same laws that determine the development of a normal child; 

• the mental retardation, behavior and developmental characteristics of a student determine the specifics of the 

formation process of communicative competence and the need for its special organization; 

• LSA students with MMR find it difficult to form communicative-verbal training, eg, the transition from the 

position of speaker / transmitter to that of listener / receiver; 

• have poorly developed the need for communication; 

• have a low level of development of the communication sphere; 

• are unable to express all components of communication; 

• are rarely the initiators of communication, due to lack of interests and motives, shyness and inability to start a 

conversation; 

• have a poor vocabulary; 

• in some cases tries to replace the verbal answers with certain nods, generating a monosyllabic answer (yes, no); 

• are overly distracted 

• find it difficult to focus on the conversation, especially when there are side visual and auditory stimuli that 

distract them; forget what they were talking about and stop listening to the interlocutor; 

• do not use non-verbal means when communicating: facial expressions and gestures are rarely used, and when 

they use them, they are slow, monotonous, etc. 

At the same time, being scientifically organized the activity of learning communication (eg, according to the CCT 

Model), LSA students with MMR: 

• engage with pleasure in dynamic games; 

• easily assume roles in dynamic games; 

• manifests itself emotionally in the activity within the games; 

• socialize much easier than in a regular communication; 

• show a higher degree of attention, memory and operative thinking in dynamic games than in other 

communication learning activities; 

• pronounce words and terms related to dynamic games more easily than usual words; 

• use the lexicon specific to dynamic games more easily than the usual lexicon; 

• learn more easily phrases, sentences and even phrases related to dynamic games; 

• in dynamic games they get the most lasting and intense well-being, etc. 
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Abstract 

 

The study makes a theoretical argumentation concerning the effects of learning the technical procedures in judo, for their application 

in adversity conditions over the developing level of the psychomotor capacities of the one who practice it. The developing and the 

continuous training of the psychomotor capacities and also their correlation with the scope of every physical field has as an explanation 

the use on a larger and larger scale of the new scientific achievements, especially of those from the physiology, biochemistry, 

biomechanics, psychology fields; these in their turn being stimulated by the universality of the sportive phenomenon, by the growth of 

the competition among sportspersons. Multiple repetition of a technique from judo allows fixing the skill and the improvement of the 

technic-tactics actions, but also it develops the muscular chains involved in the execution of the movement. Therefore, a quality of the 

movement is developed according to the way in which a technical procedure is executed (number of repetitions, effort intensity, length 

of the breaks, partner/opponent’s action, etc.). The theoretical analysis of the developing possibilities of the motor capacities by 

practicing judo pointed out the fact that a motor quality cannot be isolated; on the contrary the other capacities are influenced in different 

proportions closely connected to the influence of some psychological and sensorial components.   
 

Keywords: judo, capacities/skills, technical procedures, learning 

 

1. Introduction 

The science of the training establishes that in the achievement of the highest sportive performances four factors are 

important: the physical one, technical, tactical and psychological one (Dragnea, 1996). Among these, the most important 

one in judo is the physical factor which constitutes the biological support of the performance. The technical, tactical and 

psychological factors are easy to implement on a good physical training and they come to complete the possibilities that 

judoka throws in the battle with the opponent (Muraru, 1995). 

Modern judo is based on techniques created by Jigoro Kano and are improved by his successors. If initially judo was 

conceived as a way of physical and psychological development at a high level for the practitioner, in order to be as known 

as it could be it was transformed in a competition sport. In other words, at the moment of its appearance it was considered 

itself a way of psychomotor development and today the successful practicing implies a high level of the skill obtained by 

different means. Judo is a sport with a complex manifestation of all the motor qualities: strength, speed, endurance and 

skill; all these being decisive in a confrontation (Achim, 2011). The sportive training represents a continuous process of 

the sportsperson’s motor qualities development. The achievement of a high efficiency of the instructive and educational 

process and also the continuous raising of its level it is not possible without assuring some superior indices of the physical 

training (Bădescu, 2000). 

Independent or in chain repetition of the elements composed in the respective procedure contributes to the 

improvement of the base mechanism and, simultaneously, of the technical process. The development of the motor qualities 

is closely connected to the physiological modifications at the cells, tissues, organs, systems and apparatus of the organism 

level, which have as output an economical and easy execution of the motor skills and qualities from an energetically point 

of view (Dragnea, 1996).  

The physical training represents a continuous process of development of the sportspersons motor skills. Knowing the 

physiological needs of the specific effort from judo has a particular importance in establishing developing stages of the 

speed, skill, strength and endurance and of their particular forms of development. Judo is part of the group of sports with 

complex manifestations of the physical skills. For example, for the technical actions from the “throwing” group the effort 

has a dominant character of speed-skill (reaction and execution speed) and for those from ground procedures group of 

strength, speed in endurance program. 

In competitions the effort is one of maximum intensity and is materialized by repeated attempts which occur in great 

speed (Deliu, 2008). In the fight on the ground, in numerous fixed positions, during those 4 minutes, the breathing is 

blocked, fact that determines a great lack of oxygen. All these impose a strict selection of the means of the physical 
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training consistent with the specific of the technical improvement, according to the motor skills which will be required in 

certain stages and ages on which the training is done. The multilateral physical training uses a wide range of exercises, 

enriches every judoka with various skills, contributes to the plasticity development of the nervous system, and increases 

the functional capacities of the organism building a solid base for specializing in judo (Roșu & allea, 2006). In the different 

stages of a path of many years in the improvement of a judoka, the physical training has different orientations and values, 

content and volume. In the first stage during childhood and adolescence, the most important task is the gradually 

specialized, rational, harmonious and multilateral development in order to obtain the best sportive results during the full 

development of the physical and intellectual capacities of the sportsperson.    

2. Material and method  

The present study started from the idea that in judo the development of motor and psychological skills can be achieved 

by different forms of execution, specific means, and various conditions of doing the technical procedures. The main 

research methods used were analyzing the literature in the field, comparison and indirect observation. 

3. Results and discussions 

In competition judo and outside competition, for the execution of a technique with maximum efficiency, there are 

involved all the motor qualities (Roșu & allea, 2006), that is why the particular physical training is one of the constant 

objectives of the sportive practice. The development of the motor qualities in judo is achieved both by unspecific and 

specific means. The use of the specific means, respectively the execution of the technical procedures, performs a double 

role: the improvement of the technique and the development of the motor qualities under all forms of manifestation, and 

also the forming of some specific perceptions given by the presence of the partner. In the same time, the permanent 

dynamics of the regulations solicits the creative capacity of the trainers to find new forms to execute the technical process. 

Thus, the part of the speed in the execution of the technical process in judo increased a lot together with the reduction 

of the fighting time and with the tendency to boost the games, fact imposed by the modifications brought in the 

deployment regulations. 

The possibility of the process execution with great speed also in the last seconds of the fight is conditioned by the 

capacity of the sportsperson to relax its muscle groups after the conducted contractions, thus contributing to the 

biochemical layer recovery, appealing to the mixing of the moments of maximum contraction with the ones of relative 

contraction. The choice of the most appropriate technical process or tactical combination for a certain moment of the fight 

depends on more factors. Some of them are directly linked to the level and the background of the technical training, others 

to the developing level of the motor skills, others to the indications received in the last moment from the trainer. Yet, 

beyond these, the need to perceive and appreciate the moves of the opponent is pointed out like a stimulus that produces 

a complex motor reaction. The technical-tactical solution chosen from this moment on, more precisely the speed of its 

application, depends on the reaction speed of the sportsman. In judo, this form of manifestation of the speed, among the 

other forms, holds a very important role. 

Deliu, D. says that the speed is conditioned by the mobility, intensity and focus of the fundamental nervous processes: 

excitation and inhibition. But the speed also depends on the excitement of the motor and sensitive nervous lines, on the 

excitement or the level of muscle reactivity, on its qualities, on the white fibers percentage that it contains and on the 

improving level of the execution of the technical process. 

It is worth mentioning the fact that the low physical and psychological endurance have negative influence on its 

development. In order to remove this drawback, action is needed on an optimal excitement support, immediately after 

warm-up. 

The execution speed refers to the time of a technical process when it must be executed with “maximum efficiency and 

minimal effort” (Deliu, 2008), in the shortest period. In all fighting sports, the technical process execution speed 

constitutes the prerequisite for success. Both attack techniques and defense ones happen in few fractions of a second. A 

condition that influences the speed is the quality of the technical process execution. A difficult technical execution means 

a false sensation of speed and an extra consume of energy. A correct technical execution means the automation of all 

motor acts which form the technical structure of a process, a relaxation of all antagonist groups of muscle and a maximum 

activation of the ones involved in the execution, and also a breathing diagram in harmony with all the technical elements. 

“It is established that reaction time and execution speed indices are better for preferred limbs than those of the limbs 

that are not dominant; differences from 10 till 50 ms are noticed between right part and the left part executions at the 

right-handed sportsmen and the other way around at the left-handed sportsmen” (Deliu, 2008). 

In order to develop speed, during the training process, the repletion method is used in 3 forms: repetition on signal 

method; repeated executions in easy conditions method; execution process in near contest conditions method. 

Thus, for various forms of manifestation of the speed, judo offers a wide range of means, from the repetition of 

different techniques with maximum speed to the creation of the moments by the partner (active or passive), from the 

fragmented repetition of a technique to the full repetition, from the static moments to the dynamic ones. In this way the 

procedures can be executed at maximum speed standing or moving, with partner’s participation (the favoring of a move) 

or when the partner is passive. The execution speed can be developed both through audio and visual signal and also 

through perceptive means offered by the partner. 

Strength represents “man’s capacity (biological and psychological) to overcome an exterior resistance measured in 
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kilograms with the help of weights and dynamometer” (Bocioacă, 2003).  Nowadays, in the sportive training 

field in general and in judo in particular, strength is very important. There are specialists of this field who put it on the 

first place, considering it a base support on which the other motor qualities are built. In all the fighting situations you can 

be fast and precise in the techniques you apply, but if you do not have that focus on the energy (the kime) achieved with 

the help of this quality, all is in vein. 

According to Bocioacă (2003). “the strength in judo is the capacity to execute the specific technical process through 

muscle contractions of winning, giving up or maintenance according to the situation, in any internal or external resistance 

or of the opponent”. 

In judo we define the strength as the judoka capacity to execute technical procedures through actions of traction, 

pushing, twisting, blocking, lifting, etc., beating the opponent’s resistance (active or passive), as well as to fight against 

its actions through an effort which involves a muscle contraction.  

  The most frequent form of maximum muscle contraction, met in the specific judo actions, is the auxotonic one in 

which isotonic contractions are combined according to the pressure determined by the execution of these actions 

(Bocioacă, 2003). 

The maximum isometric strength is met specially in the ground fight, when, with all the efforts, the exit from different 

forms of immobilization or the moment when the attacker maintains the opponent immobilized through a maximum 

isometric muscle contraction is not achieved. 

The maximum dynamic strength is manifested in judo in the execution of different technical procedures which, due 

to its structure, require this form of manifestation of the strength (e.g. circular throw over the shoulder, throwing 

procedures by lifting), although the catching of the optimal moment of performing the attack needs just an optimal 

dynamic. Nevertheless, we can talk about the muscle groups whose maximal isometric or isotonic strength must be at 

high parameters. Among the muscle groups that need isometric strength, the ones from the forearm and from the lower 

back are mentioned, and among those that need isotonic strength we talk about the brachial biceps and trapezoidal 

muscles. According to those presented here we conclude that the maximum strength has a great importance for high 

performance achieving and occupies a special place in the judoka’s training program. 

Through the specific of the efforts in judo competitions and in trainings, the strength is necessary in all its forms of 

manifestation. The share concerning the development of one or the other of these forms depends on the combining of the 

main parameters of the effort put by the judoka in this purpose: the intensity, the volume, the length of the break and the 

working tempo. The means are used according to the technical process characteristics and to the competition 

requirements, these being different in standing fighting than in ground fighting procedures. 

Among the development methods of the strength, in the judo training the hard execution and the circuit workout 

methods can be used. From the first method, as specific means, technical procedures or part of these with lifting, pulling 

or pushing of one or two partners can be executed, and for the other method one can execute sequences of some throwing 

procedures in form of stations/workshops. 

According to Cârstea (2000) “the endurance is the capacity of the organism to make efforts with a relative long length 

and a relative high intensity, maintaining constant indices of optimal efficacy. So, it is the psychological-physical capacity 

to make efforts without the appearance of the tiredness (sensorial, emotional, physical) or by overcoming this 

phenomenon (tiredness)”. 

Bogdan (2000) states that “the endurance in combat disciplines refers to the capacity of the fighters’ organism to face 

a total physical and psychological commitment in the conditions of some requirements with a longer specific length, 

multiple rounds of 2 or 3 minutes, depending on the style, without modifying the efficiency of the performance through 

the appearance of the tiredness ”. 

The determinant factors are (Alexe, 2002): the fundamental nervous processes stability, the possibility of activity of 

the functions and systems of the organism especially at the respiratory and cardiovascular level, the type of the muscle 

fibers involved in the activity, the metabolism quality and energetic resources of the body, the capillarization and 

periphery adjustment, the quality of the wanted processes motivationally determined, and especially the level of 

perseverance and bravery. 

We remind the fact that, in the first phase, the scope is the aerobic capacity development on which specific endurance 

is built, and then the anaerobic capacity will be developed by training methods adapted to judo. Concerning the length of 

the stimulation, the intensity, the recovery time, these will always be different thus forcing the organism to adapt to the 

rhythm and acyclic effort conditions, many times unpredictable, which applies to the judo characteristic situations. 

Because of the type of submaximal and maximal isometric contraction, the tiredness installs pretty fast. Even if a match 

of judo lasts 4 minutes of actual fighting, sometimes the fight can last up to 10 minutes because the rules state that the 

fight should continue till a fighter will get points. This aspect of the regulations determines a permanent attention of the 

specialists to help sportsmen develop the capacity to adapt their organism to the different forms of effort and length. 

Lap training method, borrowed from athletics, is one of the most used methods in judo practice. In the judoka training 

this method is used with success in the area of the lactacyd anaerobic efforts. It consists of alternating the durations of the 

effort with resting breaks. The more improvement we can see in effort capacity, the shorter the breaks, maintaining a 

constant intensity during the workout. In this way the trainee reaches long effort lengths and with a higher intensity. 

In the preparatory stage the method can be used successfully in the training sessions with tactical-technical tasks, 

because these permit working out in laps. The intensity being lower, it will increase the working out in periods and the 

effect will be the one that stimulates effort aerobic capacities, objective followed in this stage of training. 

In the superior training stages the hard period option is used. In this case the breaks between effort rounds are no 
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longer resting breaks, but moments of working out with lower intensity, which permit a decreasing of the pulse in the 

area of the optimal quantity of oxygen (the recovery of the oxygen deficiency) and the continuing of the efforts with 

submaximal intensity. 

Lap training method applies also in the alactacyd anaerobic effort area, with shorter working out rounds (between 15 

-30’’) followed by resting breaks between 1’30’’ – 1’45’’. The number of the high effort periods may reach up to 10 -12 

for the high performance fighters with a very good shape of training. The method can be successfully used both in the 

moments of improving the technical process and also in the moments of applying the techniques in conditions of adversity 

by programing some matches with opponents with different weight, techniques and level of tiredness. 

According to Alexe (2002) the coordination (skill) “is the capacity to select and execute rapidly and correctly motor 

actions proper to some unpredictable situations with a high efficiency ”. 

Mihalache (2013) defines coordination in this way: “it is a psychomotor and coordinative quality which develops a 

lot together with the practice of judo techniques and which are conditioned on their turn”. Learning some new techniques 

as fast and as correct as possible, fast and efficient adopting of these in the conditions that are always variable and 

unpredictable during the fight, will determine implicitly a development of the coordination, of the space orientation, etc. 

The skill determines the achieving and the improving of the motor abilities and capacities, of the tactical and technical 

procedures, and also the development of the other motor basic qualities. 

In judo the skill represents the capacity of the sportsman to coordinate with precision, opportunity and easiness his 

technical-tactical actions (simple and complex) in actual battle conditions, in known and repeated situations, and also in 

new, novel, unrepeatable ones that appear during the match (Bădescu, 2000). Skill manifestation is possible only based 

on the attributing of a number of motor abilities. That is why the skill development in judo involves the continuous growth 

of the requirements concerning the complex degree of coordination of the acquired procedures. 

The coordination capacity of the sportsmen, manifested through the chain method of the technical-tactical procedures, 

is conditioned mostly by the time of processing the information received from different analyzers. Professional sportsmen 

are capable to appreciate on the spot the situation created and to foresee the opponent’s action in such a way so as to take 

the decision needed, and this happens not because of the motor qualities – speed – but due to a high level of operation 

and estimation of the respective tactical situation. 

The number of procedures and technical combinations which the fighters must obtain is very big (even if these are not 

used fully in contest). The use of these in contest is made in conditions that always change according to the opponent’s 

particularities and the battle situation.  

The use of the technical procedures and of their variations in the mentioned context is not possible without a 

development at a high level of the skill. A good skill allows judoka to get and to improve its most diverse technical 

procedures and to be able to execute them in battle conditions. Also the skill determines the growth of the recovery 

capacity and the balance maintaining in complicated situations, the skillful avoiding of the difficult moments 

(counterattacks during the fall with the opponent, avoiding dangerous positions) and the modification of the body position 

during throwing itself on different trajectories (Roșu & allea, 2006). 

Achieving complex technical-tactical combinations, but especially their use in the contest, overcomes the motor 

sphere of this quality. This fact is conditioned by more profound elements such as: coordination, space orientation and 

psycho-intellectual traits that organically intermingle with the motor skills. Intuition, noticing the moment when the 

technical-tactical action must be taken, choosing the best solution and successfully executing it is based on a previous 

rich psycho-motor experience, but also on a fast processing of the information at that moment and taking an optimal 

decision in the shortest time. 

We could consider that the skill, through its motor characteristic, is crucial to the achieving and the improving of the 

technique in isolated battle condition, while in its aggregation, and more over through its psycho-intellectual 

characteristic, it is crucial to the improving and application of the technical-tactical combinations in contest battle with 

different opponents. One of the easiest means for the development of the skill is the repetition of the technical procedures 

on both sides and the full study of these. The most common mistake in the judo training is the sportsmen limitation to a 

small number of technical procedures and the one side execution. 

“Regarding the improving of the psychological processes, the judo training has a sufficient number of methodical 

procedures” (Muraru, 1995). The psychological processes specific to judo are: perception, attention, thinking , 

representation and imagination, emotions. 

For the judoka, the space-time characteristics perception of the moves (both its own and of the opponent’s) and the 

kinesthetic perception, known as “kimono’s sense” are of a vital importance (Bădescu, 2000). Through the proprioceptive 

apparatus, the judoka can sense tactile neuromuscular excitations. There are differences between judoka concerning the 

operational memory volume. After long practicing of judo, because of the direct contact with the partner or the opponent, 

judoka develops a very high perceptive sense which gives him/her the capacity to notice the moments of relaxation offered 

by the opponent and of the releasing of the attack. This sense may develop through the execution of the procedures with 

the eyes closed (or tied) by providing the same fighting conditions. 

The necessity to control the opponent’s actions implies a proper development of the sportsman attention and namely 

of its intensity and stability. During the fight there is a high consume of nervous energy and prolonged tension, fast 

psychological tiredness because of the protection inhibition. In these moments judoka can miss the attacks. That is why 

it is necessary periodically the attention intensity to be reduced voluntarily, resorting intentionally to actions needed for 

this thing; outfit fixing, provoking a controlled passing from standing fighting to ground fighting, etc. 

The tactical scheme of the execution of a procedure is a typical example of operative activity which is determined 
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mostly by the particularities of the judoka’s operative thinking, focused on the solving of a chain of tasks resulted one 

from other (Roșu & allea, 2006). The fighting situation changes constantly as a consequence of the decisions and actions 

of both judokas, while the technical execution in contest conditions is not performed the way it was initially conceived. 

The emotions are closely related to the vegetative adjustment of the competition activity. Therefore their character 

depends mostly on the activity of the cardio-vascular, osteomuscular system, of the internal gland secretion. In the 

adjustment of the emotional states individual discussions and suggestions have good results. Considering the conditioned 

reflex character of the superior emotions, strongly felt by the sportsmen in the contest, it is necessary to train them daily. 

During the lessons the tasks will be superior to those in contest, so that judoka manifest an expression of indifference 

towards the tensioned situations from the battle. 

Conclusions 

It is well known the fact that man has all the innate motor qualities, but, through a special process of training, their 

development, not their formation, can be accelerated. 

After analyzing the literature in this field and after comparing different concepts and studies but also practical 

experience we can draw few conclusions. 

Through structures of exercises or methodical procedures executed in a certain algorithmically succession, with a 

certain dosage and with a certain level of difficulty, one can take action for developing any specific motor quality.  By 

practicing judo all motor qualities can be developed, both separately and combined. Of course a judoka will not have the 

same degree of development of a motor quality at the level of a sportsman from a field where a certain capacity excels, 

for example speed in 100 meters flat from athletics, strength in weight lifting contests, and endurance in fond running or 

skill in artistic gymnastics contests. But, in a judoka, all the motor qualities simultaneously will develop in superior 

parameters by long lasting repetition in different conditions, under different forms of the technical procedures which 

require either a special reaction speed, or the strength of a body part or balance and coordination. A judoka cannot achieve 

success if he/she excels in a certain motor capacity; he/she is assured by a superior level of development of all the qualities. 

The special situations appeared during the training and especially in competitions; the specific of the executions in 

adversity conditions requires equally the development of some psychological qualities. In fact, the study demonstrates 

the need to reach a higher level both of the motor qualities and of the psychological ones through direct conditioning. 

Technical actions in battle; attack, counterattack, combinations happen in special conditions, where every second 

critical moments appear, situations that need spontaneous solutions. The fast forming of a simple or complex reaction of 

the skill specific to judo, that is to coordinate, in a timely manner, the moves in conditions that are very instantaneous, 

changing in time and space, means extra tasks which the trainer must foresee when he/she chooses the exercises for 

general and specific physical training. 
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Abstract 

 

Posture deviations are becoming a common occurrence in today’s society, and for the adolescents, which are in a period of growth, the 

skeletal and muscular system are exposed to factors that can impair natural development. While balance is typically assessed by 

measures of the body’s vertical orientation, it is possible to evaluate the posture and analyze the way that the weight is distributed at 

plantar level (plantar load) at the same time. The purpose of this study is to point out whether there is a relationship between spine 

alignment and the way teenagers distribute the weight in standing position. The subjects of this study were 30 14 years old high school 

students, from which 15 females and 15 males. Materials and method: The subjects were evaluate using BTS P-WALK baroresistive 

platform for weight distribution at plantar level and KINEOD posturograph, which is a tool that uses rasterstereography (a 

photogrammetric method for measuring body surfaces) that uses infrared acquisition technology to provide a complete 3D postural 

analysis. The data received from the software designed for those specific devices was compiled, analyzed, and the results were 

presented as tables, while graphic representations were conducted using Microsoft Office Excel. Conclusions: Results indicate that 

76.67% of the subjects present at least one type of spine deviation in sagittal plane while weight distribution imbalances occur more 

often (90% of the students showed at least one type of imbalance). Out of the 30 subjects just one (3.33%) can be considered as having 

a proper alignment and balanced weight distribution at plantar level, taking into consideration the inclusion criteria. While all this data 

shows that there is an important segment of the young population that manifests this imbalances the strength of the relationships 

between posturer deviations in sagittal plane and plantar weight distribution may be only poor to fair. 

 
Keywords: Posture; Sagittal; Kyphosis; Lordosis; Plantar load; Alignment; Baropodometer; 

1. Introduction 

Posture deviations are becoming a common occurrence in today’s society, and for the adolescents, which are in a 

period of growth, the skeletal and muscular system are exposed to factors that can impair natural development (Afanasieva 

et al., 2020).   

Beside the physiological processes that adolescents go through in the growth period, there are other factors that 

influence the posture and can disrupt the natural development, such as maintaining the same position for a long time, little 

to no amount of daily physical activity, caring a heavy load in an uneven way or activities that move the body in 

asymmetrical patterns (Sedrez et al., 2015).   

The sagittal spine alignment it’s of critical importance when preventing or treating a posture deformity, yet up to this 

point, researchers have a hard time defining specific degrees for each curvature. Different authors have described 

numerous indices for measuring changes in sagittal balance and the variations on the degree of normal curvature, but the 

fact that there is a correlation between the kyphosis angle, the lordosis angle and the height of the point of inflection it is 

explicitly presented in literature (Bernhardt & Bridwell, 1989). 

While knowing that the postural control and stability represent the main components for maintaining the upright stance 

and the balance (Neculăeș & Lucaci, 2021), the sagittal alignment of the spine plays a vital role in the why that the weight 

is distributed in the whole body (Mac-Thiong et al., 2011). At the same time it’s well known that the foot is part of the 

biokinetic chain that connects the lower limb to the pelvis, and so, to the spine (Duval et al., 2010). It should be noted 

that some studies expressed in their results that the pelvic and lower limb posture is an attempt to restore normal alignment 

in cases of sagittal plane deviations (Roussouly & Nnadi, 2010). Other studies that had preschoolers as their focus noticed 

that by using the podograph they managed to identify a significant number of plantar statics disorders within the sample 

of subjects (Lucaci & Neculăeș, 2017). 

Taking in consideration this facts, the purpose of this study is to point out whether there is a relationship between spine 

alignment in sagittal plane and the way teenagers distribute the weight in standing position. 
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2. Materials and method 

This study was conducted at TonusKineto physiotherapy clinic in Iași, Romania. 

The subjects were a group of 30 adolescents (15 males and 15 females), 14 years old, who are presented in table 1 with 

the biometric data required by the evaluation instruments for an accurate report.  

The evaluation was made using two different devices: for posture it was used KINEOD (AXS Medical - DMS Group, 

France), and for plantar pressure BTS P-WALK (BTS, Italy) was utilized.  

 
Table 1. Sample of subjects and biometric data 

No. Subiect Gender Height Weight Shoe size (EU) No. Subiect Gender Height Weight Shoe size (EU) 

1 I.P. Female 161 64 38 16 R.F. Male 170 64 42 

2 M.A. Female 153 57 35 17 L.D. Male 168 57 39 

3 S.A. Female 167 50 38 18 V.A. Male 170 50 42 

4 P.P Female 148 39 35 19 T.S. Male 168 62 43 

5 D.T. Female 150 44 36 20 A.R. Male 160 59 37 

6 F.B. Female 154 40 36 21 G.B. Male 166 50 41 

7 T.E. Female 163 42 38 22 H.D. Male 164 51 39.5 

8 T.M. Female 160 50 37 23 S.A. Male 165 48 40 

9 A.H. Female 158 42 37 24 M.L. Male 180 58 44 

10 T.G. Female 158 38 36.5 25 S.D. Male 167 60 43 

11 Z.C. Female 159 43 37 26 A.C. Male 160 58 42 

12 N.A. Female 160 56 37 27 M.A. Male 151 59 41 

13 A.C. Female 161 55 37 28 A.Al. Male 155 47 38 

14 D.G. Female 174 54 39 29 S.A. Male 160 46 39 

15 M.T. Female 156 47 36 30 R.C. Male 170 42 40 

 

To be able to evaluate the posture the medical device KINEOD (AXS Medical - DMS Group, France) was used, which 

offers a 3D reconstruction of the whole body in an upright weight-bearing position. The device uses rasterstereography 

and is based on infrared optical technology making the acquisition radiation free. 

The acquisition were captured from the frontal and sagittal plane. And the KINEOD software was used to interpret the 

data. From all the parameters received in the report generated by the software, for this study the authors selected the 

Kyphosis angle - Spinal line (the kyphotic angle correlated with the spine line and expressed in °), the Lordosis angle - 

Spinal line (the lordotic angle correlated with the spine line and expressed in °), and the Relative height of the inflection 

point (% of spinal line, where 0% is at sacral level and 100% is at C7 vertebra). 
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Fig. 1. Example of posture evaluation. Left: graphic representation of the kyphosis, lordosis (expressed in percentage, square centimetres and 

degrees) and the inflection point (24% in this particular case); Right: the capture made by one of the KINEOD cameras on witch it’s possible to 

see the anatomical landmarks 

To measure plantar pressure in a static phase was used BTS P-WALK (BTS, Italy), a barosensitive platform. This 

instrument allowed us evaluate how the pressure is distributed between the left foot and the right foot and, in the same 

time, the forefoot load and rear foot load.  

To collect this data the subject was evaluated barefoot, in a standing position, while maintaining a relaxed posture for 

30 seconds. The G-Studio software interpreted the data received from the P-Walk platform that uses over 3000 sensors 

and it also generated a stabilometric evaluation besides showing the general information (pressure, plantar arch index and 

weight distribution). 

 Fig. 2. Example of plantar pressure report. On this example it is possible to observe a 28.5% forefoot load and 71.5% rear foot 

load, a 38.6% load on the left foot and a 61.4% load on the right one. Other information is available such as maximum pressure, 

average pressure and surface for each foot, weight distribution on the four quadrants. 

The posture, static and dynamic, it is related to the spine alignment and it’s angles. Studies have shown different results 

for how many degrees a functional spine should have (Żurawski et al., 2020), and because of that, for this particular 

research, the authors will be using inclusion criteria to select the focus group based on the ones that are outside of those 

functional degrees. 
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Taking into account data from multiple sources, such as the studies published by Mac-Thiong J.M., Labelle H. and 

Roussouly P. in 2011 about pediatric sagittal alignment, by Hasan Ghandhari, et al. in 2013 about “Assessment of Normal 

Sagittal Alignment of the Spine and Pelvis in Children and Adolescents”, or by Wenger D.R. and Frick S.L. published in 

Spine Journal (1999), it will be considered a functional spine the one that will have: 

• A kyphosis angle of 20 ˚ – 40˚ 

• A lordosis angle of 30 ˚ – 50˚ 

• An inflection point in 30% to 50% of the spine with 0% being at the sacral level. (Roussouly & Nnadi, 2010) 

3. Results and discussions 

Table 2 features the results of the postural evaluation using three different parameters for the sagittal plane. Using the 

inclusion criteria we can observe that only 7 subjects (23.33%) have all 3 parameters within the functional range (3 

females and 4 males). We will consider this 7 subjects out control group to be able to compare the results for plantar 

weight distribution with the ones that show spine deviations. Out of the 23 subjects that presents deviations in the sagittal 

plane (76.67% of the total number of subjects evaluated), 16 show deviation in just one criteria, 4 in two different criteria 

and 3 in all three of them.  From the total of 30 subjects evaluated 8 of them (26.66%) presented deviation at the kyphosis 

angle level (3 males and 5 females), and the same number for the relative height of the point of inflection (3 males and 5 

females). The lordosis angle was outside of the physiological range for 17 of the subjects (56.67%), from which 8 were 

males and 9 females, as showed in fig. 4.  

Table 2. Results of KINEOD postural evaluation. The bolded values are part of inclusion criteria, while the non-bolded values are 

considered physiological for this study. 

Subject Gender Kyphosis angle - Spinal line (°) Lordosis angle - Spinal line (°) Relative height of the inflection point (% of spinal line) (%) 

A.C. Female 13 26 57 

A.H. Female 39 39 40 

D.G. Female 23 21 36 

D.T. Female 35 53 55 

F.B. Female 46 39 35 

I.P. Female 33 37 54 

M.A. Female 31 22 44 

M.T. Female 34 29 44 

N.A. Female 29 25 50 

P.P Female 27 28 50 

S.A. Female 40 42 44 

T.E. Female 46 25 27 

T.G. Female 35 36 38 

T.M. Female 41 25 26 

Z.C. Female 45 44 38 

A.Al. Male 32 30 39 

A.C. Male 40 38 37 

A.R. Male 48 44 40 

G.B. Male 40 27 36 

H.D. Male 42 38 36 

L.D. Male 38 34 35 

M.A. Male 46 47 39 

M.L. Male 24 17 37 

R.C. Male 27 0 0 

R.F. Male 35 17 26 

S.A. Male 38 25 35 

S.A. Male 26 26 48 

S.D. Male 37 34 36 

T.S. Male 40 28 39 

V.A. Male 29 13 29 
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An important element that can be noticed from table 2 is that case of kyphosis angle deviation most subjects have 

values over the normal ones (7 participants have > values then physiological ones and just 1 has a < value), while in the 

case of lordosis angle deviation, 16 out of the 17 participants that presented this misalignment have smaller values than 

the normal ones. The relative height of the inflection point has 5 smaller values and 3 higher than the 70/30 to 50/50 we 

have considered as physiological.   

 

 

Fig. 3.  Graphic representation of results for postural evaluation      Fig. 4. Graphic representation of results on the level of spinal deviation. 

For the plantar weight distribution, the results were presented in Table 3. To be able to correlate the spinal deviation 

in frontal plane with the pattern of plantar load, we will first consider what the normal values for each of this criteria. A 

cross-sectional study about “Plantar Pressure Distribution Analysis in Normal Weight Young Women and Men” resulted 

in: Right foot load (%) 50.38 ± 4.30 (females) / 49.75 ± 3.07 (males),  Left foot load (%) 49.62 ± 4.30 (females) / 50.25 

± 3.07 (males), Forefeet load (%) 49.34 ± 2.77 (females) / 50.44 ± 2.78 (males), Rear feet load (%) 50.66 ± 2.77 (females) 

/ 49.56 ± 2.78 (males)  (Gravante et al., 2005). Taking into consideration the fact that adolescents are in a growing 

process and the skeletal and muscular system it’s in development phase, for this study we will consider those that have 

a load under 40% or over 60% on each criteria in an imbalance.   

Table 3. Results of plantar pressure evaluation (BTS P-WALK). Left: females, Right: males. The values that show an imbalance are 

written in bold.  

Subject 
Left Foot 

Load (%) 

Right Foot 

Load (%) 

Forefeet 

Load (%) 

Rear feet 

Load (%) 
Subject 

Left Foot 

Load (%) 

Right Foot 

Load (%) 

Forefeet 

Load (%) 

Rear feet 

Load (%) 

A.C. 48.3 51.7 38.3 61.7 A.Al. 41.8 58.2 57.5 42.5 

A.H. 33.9 66.1 25.4 74.6 A.C. 27.9 72.1 41.9 58.1 

D.G. 44.2 55.8 51.2 48.8 A.R. 43 57 25.4 74.6 

D.T. 39.5 60.5 18.1 81.9 G.B. 38.7 61.3 26 74 

F.B. 36 64 18.3 81.7 H.D. 32.3 67.7 30 70 

I.P. 42.6 57.4 14.6 85.4 L.D. 35 65 15.9 84.1 

M.A. 38.2 61.8 15.4 84.6 M.A. 41 59 43.3 56.7 

M.T. 59.6 40.4 64.1 35.9 M.L. 38.3 61.7 38.2 61.8 

N.A. 48.5 51.5 37.9 62.1 R.C. 41.9 58.1 68 32 

P.P 32.1 67.9 17.1 82.9 R.F. 47.9 52.1 15.6 84.4 

S.A. 41.7 58.3 15.7 84.3 S.A. 39.4 60.6 33.5 66.5 

T.E. 36.1 63.9 21.6 78.4 S.A. 40.2 59.8 62 38 

T.G. 35.7 64.3 31.9 68.1 S.D. 37.6 62.4 38.4 61.6 

T.M. 43.8 56.2 22.2 77.8 T.S. 35.9 64.1 23.2 76.8 

Z.C. 28.6 71.4 34.2 65.8 V.A. 49.2 50.8 23.1 76.9 

 

From the group of 30 subjects, just 3 (10%) present normal values in all criteria, while 27 (90%) have an inadequate 

plantar weight distribution. More than half showed an imbalance in left foot / right foot weight distribution (16 subjects 

– 53.33%), with the important notice that all of them load more on the right foot. Analyzing the forefeet / rear feet weight 
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distribution, we observe that 26 participants present imbalances (86.67%), from which only 3 load more on the forefeet 

(10%), while 23 on the rear feet(76.67%).  

 

 

Fig. 5. Graphic representation of results for plantar pressure evaluation 

 

Out of the group of 30 subjects just one (3.33%) can be considered as having a proper alignment and balanced 

weight distribution at plantar level, taking into consideration the inclusion criteria.  

 

 

Fig. 6. Graphic representation of the number of subjects that have good posture in sagittal plane correlated with how they distribute 

weight at plantar level 

 

When we cross-reference the data from table 1 with the one in table 2 we can set a relationship between the sagittal 

plane posture and the way that adolescents distribute their weight at plantar level. This relationship is presented in figure 

6 and figure 7 for the participants that had all 3 parameters within the functional range at spinal level. Six out of seven 

had imbalanced weight distribution (86.71%), from which four in all parameters (57.14%).  
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Fig. 7 Graphic representation of plantar pressure evaluation of the subjects that have good posture in sagittal plane 

From the 23 subjects that presented spinal deviation in at least one of the selected criteria 2 of them have a balanced 

weight distribution at plantar level (8.70%), 10 of them had inbalance in just one of the criteria, eiter left foot – right foot 

load or forefeet – rear feet load (43.48%), and 11 had imbalance in both of the criteria, left foot – right foot load and 

forefeet – rear feet load (47.82%) as can be seen in figure 8. 

 

 

Fig. 8.  Distribution of subjects that present spinal deviation in at least one of the criteria. 9% (8.70%) - balanced weight distribution, 91% (91.30%) – 

imbalanced weight distribution 

 

When we compare the control group (the subjects that had no altered posture in sagittal plane) with the focus group 

we can observe a relative poor correlation between posture deviations in the sagittal plane and plantar weight distribution 

in adolescents. The control group had 86.71% imbalanced weight distribution cases while the focus group had 91.30%. 

While analyzing the severity of the deviations, there is little to no difference between the control group and focus group.  

While all this data points the fact that there is a small to no correlation between the spine misalignment and the way 

that adolescents distribute weight at plantar level, when comparing the particularities of each type of deviation we can 

observe a relationship between factors such as reduced angle of lordosis and forefeet load (fig. 9). 
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Fig. 9.  Graphic representation of plantar pressure evaluation of the subjects that presented a smaller lordosis angle then 30˚.  

An important element to mention is the fact that out of 30 subjects only 3 had an imbalance at plantar pressure 

evaluation where the forefeet load was higher that the rear feet load. From figure 9 we can observe that all 3 of them 

presented a smaller lordosis angle then 30˚. 

Conclusions 

Results indicate that 76.67% of the subjects present at least one type of spine deviation in sagittal plane while weight 

distribution imbalances occur more often (90% of the students showed at least one type of imbalance). Out of the 30 

subjects just one (3.33%) can be considered as having a proper alignment and balanced weight distribution at plantar 

level, taking into consideration the inclusion criteria. While all this data shows that there is an important segment of the 

young population that manifests this imbalances comparison between the control group (the subjects that had no altered 

posture in sagittal plane) with the focus group shows a relative poor correlation between posture deviations in the sagittal 

plane and plantar weight distribution in adolescents. The control group had 86.71% imbalanced weight distribution cases 

while the focus group had 91.30%.  

Also, from this evaluations, is possible to extract other conclusions such as the fact that females are more prone to 

deviations, at spinal level and in the way they load the weight at plantar level, by a small margin compared to males, or 

the fact that all the subjects that had a high forefeet load had in the same time a smaller lordosis angle then 30˚. This 

information shows that is necessary to further study this topic, as evolution in time and on different age groups. 
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Abstract 

 
The aim of the study is to highlight the effects of a five-week physical training program on specific endurance-speed combined motor 

ability in upper limbs, in Qwan Ki Do martial art. As a hypothesis, we suppose it is possible to improve the endurance-speed in upper 

limbs using an efficient planning and adequate means, which could conduct to an increasing of athletes’ efficiency. Within the 

experimental study were included 11 male and 8 female elite athletes from the Romanian Qwan Ki Do national team.  The five-week 

program included long and Fartlek runs, intermittent runs and also general and specific force–endurance and endurance–speed circuits, 

during the preparatory phase. We used two specific tests (at the beginning and at the end of the five-week period): 1. alternative direct 

punches – 60 seconds, respectively 2. alternative circular punches – 60 seconds. The statistical analysis (using IBM SPSS Statistics 20 

– Independent and Paired T-Tests) reveals a significant progress (p<0.05) in both male and female groups, and also in both tests (test 

1 male group: t = -2.341, p=0.041; test 2 male group: t = -2.942, p=0.015; test 1 female group: t = -2.695, p=0.031; test 2 female group: 

t = -6.711, p=0.000). On the other hand, we did not find significant differences between groups in both initial and final tests (p>0.05).  

The overall results suggest the five-week program included into the study could improve the specific endurance-speed motor ability in 

upper limbs, related to martial arts. On the other hand, it is possible that the program to have a greater positive influence on the female 

group, in terms of circular hits. 
 
Keywords: martial arts; physical training; planning; physical tests; specific training. 

1. Introduction 

Indispensable components of physical activity, many researches are focused on motor abilities because they offer the 

possibility to make general and specific efforts, depending on the biological potential of the individual (Alexe, 1993; 

Ungurean, 2008; Ungurean & Popescu, 2015; Cojocariu, 2012; Abalașei, 2017). Moreover, a lot of them include new 

technologies, such as GPS, in monitoring and evaluation (Dreve et al., 2019; Baitel et al., 2017) 

Martial arts are a struggle, in which the athlete must be trained both mentally and physically, and have real tactical and 

technical skills to win it (Barbas et al., 2010). The most important motor abilities in martial arts are coordination 

(combination and coupling of movements, spatial-temporal orientation, kinesthetic sense, balance, rhythm, etc.), speed of 

reaction, execution and repetition, speed-endurance, strength, strength-endurance and flexibility. In terms of speed, the 

importance of speed of movement to increase the power of impact is well known; speed of execution and repetition are 

also very frequently used (Cojocariu, 2018). In martial arts, the athletes are tested regularly for the general physical 

abilities of strength, speed and endurance (Shapie et al., 2013). 

Qwan Ki Do is a traditional martial art that includes two types of events, technical tests and combat tests, where the 

movements performed at maximum speed and force and high precision technical procedures are highlighted (Cojocariu, 

2009). One of the motor skills specific to this martial art and especially during the fight is represented by the speed-

endurance couple, during the effort thus being requested the anaerobic lactacid energy system (Cojocariu et al., 2016). In 

Qwan Ki Do, the values of lactacidemia at the end of a fight show the involvement of the anaerobic lactacid energy source 

to support the effort (average values between 6.1 and 10.3 mmol / l) (Cojocariu, 2007). As well, in mixed martial arts, the 

most important motor skills are considered to be general endurance, specific endurance and endurance speed (Ashkinazi 

& Bavykin, 2014). 

Performance athletes pay special attention to functional training, which makes it possible to increase the level of 

endurance and strength specific to martial arts (Martínez-Abellán et al., 2010). This type of training involves a strict 

program of exercises, with specific tasks close to the competitive level, which aims to develop speed, strength and 
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endurance (Latishev & Chochorai, 2005). This functional training has been shown to be effective in improving general 

fitness but especially in improving specific endurance (Cherepov & Shaikhetdinov, 2016). 

Martial arts specific training consists of performing movements with a gradual increase in speed. The athlete must 

develop through training the ability to perform movements at maximum speed, in order to be applied effectively in combat. 

In case of improving the execution and repetition speed, short executions are recommended, in series interspersed with 

sufficient breaks, otherwise, long series can cause neuromuscular fatigue and thus decrease the speed (Cojocariu, 2016).  

The recent literature highlights some influences of specific training on anaerobic lactic acid capacity in Qwan Ki Do 

martial arts, suggesting that this energy source appears less to support competitive effort (Cojocariu et al., 2015). Also, 

speed-endurance motor ability seems to be significantly improved in the lower limbs, among elite athletes practicing 

Qwan Ki Do, an aspect that can be considered important in the physical training of athletes (Cojocariu et al., 2016). 

Thus, in the context of a relatively poor literature in the subject from title, the aim of the study was to highlight the 

effects of a five-week physical training program on specific endurance-speed combined motor ability in upper limbs, in 

Qwan Ki Do martial art.  

We hypothesized that it is possible to improve the endurance-speed in upper limbs using an efficient planning and 

adequate means, which could conduct to an increasing of athletes’ efficiency. 

2. Methods 

The intervention consisted in a five-week physical training program. Eleven male (group 1 - aged between 20 and 33 

years old) and eight female (group 2 - between 20 and 20 years old) elite athletes from the Romanian Qwan Ki Do national 

team were included in the study. All of them have relevant practice in Qwan Ki Do competitions (more than 10 years). 

Tests used within the research (denominations taken from Qwan Ki Do) 

a. Direct punches with both upper limbs (alternatively) – 60 sec. (Thoi Son – Di Son): from a specific stance of choice, 

with front leg of choice; punches are executed alternatively with right and left upper hands (light contact to a partner). 

We recorded the number of correct executions during 60 seconds.  

b. Circular punches with both upper limbs (alternatively) – 60 sec. (Thoi Son Hoanh Chi): from a specific stance of 

choice, with front leg of choice; punches are executed alternatively with right and left upper hands (light contact to a 

partner). We recorded the number of correct executions during 60 seconds.  

Contents of training for endurance–speed couple throughout the experiment 

The five-week training program was included into a preparatory period for participating the Romanian team members 

in an international competition. 

The total time allowed was equally divided (two parts), in order to facilitate the optimal functional adaptation to the 

stimulus. The content of the training for specific endurance-speed in upper limbs was introduced into the whole physical 

program, with both components, dissociated and integrated. 

During the first period (dissociated physical training), it was used general force–endurance and endurance–speed 

circuits for both upper and lower limbs. We also included different long runs (constant tempo) and Fartlek training 

(alternated) on various surfaces. 

In the second period (dissociated physical training sessions), specific force–endurance and endurance–speed circuits 

for both upper and lower limbs was used. For more complex adaptations, we also included intermittent long, medium, 

and short runs (alternated). 

Furthermore, during the integrated physical training (together with technical, tactical, psychological factors), the 

content was focused on the development of lactic and aerobic energy systems, as well as on practicing specific techniques 

of Qwan Ki Do, in speed conditions.  

We proceeded to test both male and female groups two times (initial and the final) and we processed the results 

statistically (using IBM SPSS Statistics 20 for Windows – Paired Sample T-Test and Independent Sample T-Test). 

3. Results  

The results, including statistical analysis, are presented below (Tables 1 and 2). 

Table 1. Results of male elite athletes (group 1) of Qwan Ki Do (arithmetic mean ± mean standard error) - initial and final tests 

Test Initial Final 

1. Alternative direct punches with both upper limbs – 60 sec. 227.4 (6.42)  267.8 (16.02) * 

2. Alternative circular punches with both upper limbs – 60 sec. 213.5 (8.11) 260.4 (12.28) * 

Legend: * significant difference (p < 0.05) from the initial test. 
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Table 2. Results of female elite athletes (group 2) of Qwan Ki Do (arithmetic mean ± mean standard error) - initial and final tests 

Test Initial Final 

1. Alternative direct punches with both upper limbs – 60 sec. 211.2 (18.06)  234.6 (12.06) * 

2. Alternative circular punches with both upper limbs – 60 sec. 206.6 (12.07) 252.8 (9.17) * 

Legend: * significant difference (p < 0.05) from the initial test. 

4. Discussions 

The statistical analysis reveals a significant progress in both male and female groups, and also in both tests (test 1: t = 

-2.341, p=0.041; test 2: t = -2.942, p=0.015). On the other hand, although males have higher results, we did not find 

statistical significant differences between the two groups in both initial and final tests (p>0.05). This overall results 

suggest the five-week program included into the study could improve the specific endurance-speed motor ability in upper 

limbs, related to martial arts. 

Particularly, it is obvious the statistical significant progress of group 2 (female) for Alternative circular punches Test 

(p=0.000). This could be due to the contents of training for endurance–speed couple throughout the five-week program 

or to the more frequent use of this type of specific hit during the sparring lessons from the experiment.  

On the other hand, we did not find significant correlations between the two (direct and circular) tests, excepting the 

final test in male group, where p=0.04 and r=0.625, which denoted a medium-good correlation. This could prove the 

complex positive effect of the means from program on both type of hits, in male athletes. 

In order to complete the data form the literature, the results of the present study seem to justify the work for 

development of endurance–speed combined motor ability in upper limbs and also for lactic energy system capacity and 

power (Cherepov & Shaikhetdinov, 2016; Cojocariu, Ungurean & Oprean, 2016; Latishev & Chochorai, 2005; Martínez-

Abellán, 2010; Shapie et al., 2013). 

Conclusions 

Due to the five-week physical program, the upper limbs specific endurance-speed in both male and female elite Qwan 

Ki Do athletes has important improvements, which could contribute to higher efficiency during the competition, especially 

in the second part or of the fight.  

On the other hand, the five-week program could have more significant effects on female group, in terms of circular 

punches. It is also possible that, as a result of extension the physical program, the results go higher. 

Thus, a five-week physical program, with an efficient planning and adequate means, could be used with efficiency in 

Qwan Ki Do elite athletes training for specific endurance-speed. 

The results obtained by male and female athletes from the study could be used as reference point for Qwan Ki Do and 

also for other martial arts professional and elite athletes training. 

Limits of the study 

We have not found any similar terms of comparison in the scientific literature in Qwan Ki Do. 

The number of participants in the study was relatively small, even though we included almost all the elite wrestling 

competitors in the Romanian national team. 

Likewise, we believe that we have not reached maximum results due mostly to the reduced allotted time (5 weeks) for 

influencing this combined motor ability in upper limbs. 
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Abstract 

Volleyball athletes must have specific abilities to be applied under high pressure due to the requirements of the game. The study was 

conducted on the national volleyball team, with a number of 20 athletes from the National Center of Excellence (experimental group) 

in Craiova and another 20 athletes from the Nicolae Titulescu National College in Craiova (control group), all of them aged 17-19, 

juniors. The hypothesis of the study from which it starts would be that, by using training with different types of play, based on a small 

number of players, on small pitches, it can improve the skills of volleyball players and increase their efficiency in the game. The testing 

aimed at recording the quality of taking over, lifting, service. The service belonging to the Break point game structure, and the other 

actions, taking over from the service and lifting from the Side out structure. The statistics consisted in the analysis and calculation of 

the means and the standard deviations of all the variables involved in the training. The Kolmogorov-Smirnov test was used to calculate 

the distribution, which highlighted an appropriate balance of distributions for all variables applied and studied. The analysis of the 

trainings was performed by ANOVA with measurements performed several times. At a level of 95% (p <0.5), all results were 

considered significant. The hypothesis we started from is confirmed, namely that game-based training has positive effects and leads to 

increased accuracy and consistency in performing technical-tactical actions at the junior level, so it achieves the improvement of skills 

in game conditions. 

 
Keywords: perfecting, game, volleyball training, juniors, technical and tactical 

1. Introduction 

The dynamics of sports performance is constantly growing, with sports becoming an industry that seeks to always 

find new methods and means used in the selection and training of athletes in order to improve sports performance 

(Gabbett, T, Georgieff, B, Anderson, S, Cotton, B, Savovic, D, and Nicholson L. 2006). 

Volleyball is a sport characterized by dynamism that involves repeated jumps with maximum and submaximal effort, 

followed by short breaks (Coyne, J. O. C., Haff, G. G., Coutss, A. J., et al. 2018). Thus, the volleyball player is obliged 

to make maximum repeated efforts (during the blockade or attack), for a period of time of about 90 minutes and even 

more (Trajković et all, 2012). 

Volleyball is characterized by an acyclic effort, with game phases that are repeated many times (blockages, attacks, 

moves) of maximum intensity, lasting several seconds, alternating with periods of submaximal or medium intensity 

(passes, recoveries , takeovers), interrupted effort of short breaks (active or passive), with a demand during the game 

depending on the level of preparation, the value and the fighting power of the competing teams. (Travassos, B., Davids, 

K., Araujo, D., & Esteves, P. 2013). 

The game of volleyball contains a series of individual technical-tactical actions that interact during its development 

(Palao, J., Manzanares, P. & Valades, D. 2014). Thus, the successive development of actions during a game sequence (by 

sequence understanding what happens on one side of the net until the ball passes into the opponent's court), determines 

the structures and phases of the game, which are parts of the game, which must be automated (Vansteenkiste, P. et al. 

2014).  

Well-developed physiological abilities are extremely important in team sports, and athletes, too, must possess very 

well-developed technical skills to help them make quick decisions. Thus, athletes must have these abilities, which are 

applied under high pressure in (Gabbett & Georgieff, 2008). 

In order to expose the players to the intensities required by the competition, where fast decision-making also appears, 

the speed of execution in game conditions, games, parts of the game or phases, game structures must be performed 

(Marcelino, R., Mesquita, I ., Sampaio, J., & Moraes, J. (2010). 

The use of games in the form of a training exercise allows athletes to repeat in technical conditions the technical-

tactical actions, while maintaining a competitive environment, where athletes act under pressure and fatigue (Millán-

Sánchez, A., Morante, JC, & Ureña, A. (2019) Game-based training provides an additional challenge for athletes and 

seeks to hone their skills (Farrow, Pyne, & Gabbett, 2008). 

Gabbet (2008) showed that skills in game training stimulate the body and physiologically, at the level of the 
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requirements of volleyball competition, providing a specific training stimulus. Thus, they help and improve speed, agility, 

increase the efficiency of the attack by developing technique, lifting quality by improving accuracy and consistency. 

At the same time, it is extremely important that the training programs be carried out on increasing the efficiency of 

technical-tactical actions, on a background of growth and adaptation to an energy system, which physiologically increases 

the abilities of volleyball players (Afonso, J., Mosque, I., Marcelino, R., & Silva, J. 2010). 

The aim of the study is to improve the skills of volleyball players, through these types of training with the game and 

to lead to the determination and increase of the efficiency in the game of the athletes. 

2. Material and method 

The study was conducted on the national volleyball team, with a number of 20 athletes from the National Center of 

Excellence (experimental group) in Craiova and another 20 athletes from the Nicolae Titulescu National College in 

Craiova (control group), all aged 17-19, juniors. 

 

Table 1. Characteristics of the subjects. 

 Average ± SD Average ± SD 

Experimental Group 

Average± SD 

Control Group 

Age  17,96±0,6 17,8±0,62 18,12±0,58 

Height (cm) 191,5±7,55 194,5±6,56 188,5±8,54 

Weight (kg) 88,75±9,24 87,5±7,62 90±10,87 

 

 

Both groups received explanations about the study and the initial testing was performed. The hall for both groups was 

the Ion Constantinescu Hall in Craiova and the hall of the Nicolae Titulescu National College in Craiova. 

The study period lasted 2 months (8 weeks), after which the final test was performed. 

The control group was involved in classic, traditional training, which were designed to develop the technique of 

volleyball through constant and precision, and the experimental group, performed 3 workouts each week (Tuesday, 

Thursday, Saturday), in which he dominated the game, 2x2, 3x3, 4x4 and 6x6 with thrown balls, but also friendly 

competitions. 

The hypothesis of the study from which it is based would be that, by using training with different types of play, based 

on a small number of players, on small pitches, it can improve the skills of volleyball players and increase their efficiency 

in the game. 

The objectives aimed to increase the intensity of training, but also to improve the technical-tactical actions through 

the game. 

The testing aimed at recording the quality of taking over, lifting, service. The service belonging to the Break point 

game structure, and the other actions, taking over from the service and lifting from the Side out structure. 

The service action was followed by its efficiency on a background of fatigue, specific to the game. The players 

performed 10 services, consisting of 5 series of 2 services each, after making a specific effort and sending the ball to areas 

1 and 5, in the last third of the field. The effort consisted of an attack shot, retreat to the defense line specific to the 

defense, move to the block, followed by retreat for the defense to the attack line, after which the athlete went to work, 

where in the interval of 8 seconds he performed a service in zone 1 and one in zone 5. 

The evaluation of the service was performed as follows: 

The service that reaches the designated area - 2p 

The service that reaches zone 6 or another zone - 1 p 

Service outside or in the net - 0 p 

At the setting action, the ability of the setters to have direction and constancy was followed, by sending the ball to a 

target, a circle with a diameter of 80 cm, raised above the net in area 4, 1.5 m distance from the net, from 10 executions. 

The setting score was done as follows: 

The ball that passes through the circle positioned in zone 4, without touching the edge - 2p 

The ball that touches the circle - 1 p 

The ball that does not touch the circle - 0 p 

When reception from service, the testing consisted in making 10 receptions, oriented towards zone 2 of the land, 

where the area was marked with a square with sides of 2m / 2m, near the net. For the accuracy of the reception, in zone 

2 there is a player, who must perform the setting in very good conditions. 

The notations of the receptions were made as follows: 

Excellent reception, where the setter had all the options to build the attack - 2p 

Reception where the setter came out of the square marked 2m / 2m and did not have all the attack options - 1p 

Inaccurate download - 0 p 
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Table 2. Training program 

Objective: Game-based training  

Warming  General, specific, ball-specific warming 25 min 

Technique exercises Technique training exercises, with low intensity 20 min 

Games Types of games with small numbers and on small courts 40 min 

Stretching Exercises to restore muscle activity 5  min 

 

The statistics consisted in the analysis and calculation of the averages and the standard deviations of all the variables 

involved in the training. The Kolmogorov-Smirnov test was used to calculate the distribution, which highlighted an 

appropriate balance of distributions for all variables applied and studied. The analysis of the trainings was performed by 

ANOVA with measurements performed several times. At a level of 95% (p <0.5), all results were considered 

significant. 

 
Table 3. Analysis of experiment and control groups - Service 

 Experimental group  Control group  

 Initial testing 

Average ± SD 

Final testing 

Average ± SD 

Initial testing 

Average ± SD 

Final testing 

Average ± SD 

Average 12,35 16,6 12,6 13,2 

Max 15 18 15 15 

min 10 15 10 11 

SD 1,49 0,91 1,62 1,46 

 

Table 4. Analysis of experiment and control groups – Reception 

 Experimental group Control group 

 Initial testing 

Average ± SD 

Final testing 

Average ± SD 

Initial testing 

Average ± SD 

Final testing 

Average ± SD 

Average 12,75 13,8 11,5 12,35 

Max 14 15 13 14 

min 11 13 10 11 

SD 0,88 0,74 0,67 0,90 

 

Table 5. Analysis of experiment and control groups – Setting 

 Experimental group Control group 

 Initial testing 

Average ± SD 

Final testing 

Average ± SD 

Initial testing 

Average ± SD 

Final testing 

Average ± SD 

Average 12 14,25 9,50 10 

Max 13 15 11 11 

min 11 14 8 9 

SD 0,70 0,43 1,11 0,70 

 

 

A relevant improvement can be observed in all technical-tactical actions, both in the control group and in the 

experimental group, with an accentuation or a more observable improvement in the experiment group, following the 

application of the 3 trainings based on types of games, on week. 

  

3. Discussions 

 

In the service, the average increased from the initial test 12.35 points, compared to the final test 16.6 points in the 

experiment group, with a standard deviation of 1.49, compared to 0.91, a significant difference. In the control group it 

had an increase from the initial test of 12.6, compared to 13.2 at the final test, but a smaller increase. 

The service is constituted as the main action of attack, its express tactical orientation subordinating the biomechanics 

of the execution, which does not follow the simple putting of the ball in the game, but directly the point. Regularly, the 

limitation of the distance to 8 m from the bottom line and the elimination of the possibility of blocking or attacking it, 

determined the appearance of razor-sharp executions with the net, performed both from the bottom line (without jumping) 

and from the average distance. 4-5 m. The specialization of the pick-up players determines the increase of the 

preoccupations for increasing the difficulty of the service, following both the increase of the execution force or the gliding 
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of the ball flight, and its precisely delimited distribution tactically (Paulo, A., Zaal, FTJM, Fonseca, S., & Araújo, D. 

2016). 

Players use only one procedure as a priority, each team having at least 2 players performing it from the jump, with 

great consistency and effectiveness. The flight time of the ball, from execution to takeover, has generally decreased, due 

to both the shaving trajectory and the higher impact force. For scheduled service, the flight lasts between 110-180 

hundredths of a second, while for the jump service, the duration is reduced to 60-90 hundredths of a second. 

Upon taking over from the initial and final testing, we have a significant increase from 12.75 to 13.8 in the experiment 

group and with a standard deviation of 0.88 to 0.74, which is significant, and in the control group , an increase of the 

average from 11.5 to 12.35 and with a final deviation of 0.90, increasing. 

The specialization for reception service is obvious, which is usually done in the device, with three players at the 

scheduled service, but also at the jumping service, the teams having in their structure 3 reception players, 2 attackers and 

one libero. There are situations in which several variants of the take-up device are used during the same game position, 

as solutions to optimize the participation of these players in reception from service and in combinations, even when they 

are in the first line. The averages of the flight duration of the ball at the reception, between 110-242 hundredths of a 

second, lead us to the conclusion that the reception on the very long trajectories are out of use. The wrong picks left in 

the field are very well corrected by the setters, who try to capitalize on them for a combinatorial and fast game, in speed. 

The top teams do not lose more than 2-3 points per game, from reception. 

For setting, there were followed the players specialized in the position of setter where you can clearly see a significant 

increase from the initial test of 12 points, compared to 14.25 at the final test and with a standard deviation from 0.70 

compared to 0 , 43, in the experiment group. The control group has a smaller increase from 9.50 points to 10 and with a 

deviation of 1.11 to 0.70. 

The numerical increase and the improvement of the tactical combinations, based on the considerable increase of the 

ball circulation speed, especially on the last trajectory (set-attacker) and of the players' movement in the finalization phase, 

give the setter the decisive importance in the success of collective actions (Bergeles, N. , Barzouka, K., & Nikolaidou, 

ME 2009). Participation in the combination is done with an attack solution for all 5 players on the field, the teams having 

1-2 specialized players for the attack from the second line, usually in the variant of crowding with the players of the first 

line in an area on the net and the attack. from the second line with the player from the diagonal area, less the "doubled" 

attack on the same side with the corresponding player from the second line. Priority in the second line is attacked from 

zone 1 and 6, on an setting with an average trajectory in the space of 3 m (as for line I), with a detachment in the jump 

forward and attack in general with a long trajectory in force . For the construction in line I, the aim is to agglomerate an 

area of the field with two players and to dislocate the third one, with an opposing player at the block, but without shifting 

a priority area at the end. The dominance of the area in special situations is established according to the characteristics of 

the opponent. 

 

Conclusions 

 

Our study tried to highlight the need to apply a game-based program, regarding the improvement of technical-tactical 

actions for U19 junior players. The results that appear from the use of the two training methods, the classic one and the 

one applied now by using the games, show increases in most of the technical-tactical actions studied and did not show 

significant effects between the two groups.. 

The classic workouts used by the control group emphasize that these types of workouts, based more on classical 

training, are correct, but do not create and do not train the state of emotion, pressure and accuracy in game conditions. 

Both groups showed a significant improvement in the accuracy of the service, with the difference that the players in 

the experiment group are involved in more stressful situations, created by the nature of the game, where any mistake can 

cost a lost point. It is clear that if we talk about the service action, it needs a precision, but based on the specific effort of 

the game, where situations like the score, the opponent, appear. 

The hypothesis we started from is confirmed, namely that training based on the game, has positive effects and leads 

to increased accuracy and consistency in performing technical-tactical actions at the junior level, so it achieves the 

improvement of skills in game conditions. 
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Abstract 

During the years 2007 - 2019, the World Health Organization (WHO) at the European Initiative for the Surveillance of Childhood 
Obesity (COSI) estimated the prevalence and monitored changes in overweight and obesity in children aged 6 - 9 years. According to 
these studies, obesity is one of the most common chronic diseases in the world and reaches the proportions of a non-communicable 
epidemic. So far, no comparative studies with data on obesity in young school children in the Republic of Moldova have been published. 
The aim of this paper was to present the prevalence of obesity in school-age children in R. M. in the last 10 years. 

Keywords: incidence, obesity, young school age students 

1. Introduction 

 

Childhood obesity is a major public health problem globally. Currently, there is an epidemic increase in the frequency 

of obesity and overweight, which have affected about 20-25% of children and 45-50% of adolescents worldwide (WHO, 

2020). 

The rise in obesity has led to widespread calls for regular monitoring of changes in overweight and obesity prevalence 

in all populations. Comparative, up-to-date information on levels and trends is essential both to quantify population health 

effects and to prompt decision-makers to prioritize action (Trudy M.A. Wijnhoven et al, 2014). 

In 1997, the World Health Organization (WHO) officially recognized the global nature of the obesity epidemic. And 

in November 2006, the WHO Regional Office for Europe hosted the European Ministerial Conference on Obesity in 

Istanbul, Turkey, in response to the obesity epidemic. At this conference a large group of experts in public health, nutrition 

and medicine participated. Participating health ministers sign European Charter to put obesity at the forefront of public 

and political health agendas in Europe. In response to the 2006 Ministerial Conference, the WHO European Childhood 

Obesity Surveillance Initiative (COSI) was set up to monitor, at regular intervals, the population of overweight primary 

school children and obesity in the European region (Spinelli A., Buoncristiano M., Kocacs V., Yngve A., 2019). 

Obesity is a chronic eating disorder characterized by an increase in body weight, over 25% of normal weight, due to 

the accumulation of a large amount of fat in the subcutaneous tissue and around the viscera, which can have a negative 

effect on health, which implies a low life expectancy and / or affects quality of life. Because there are no consensual 

criteria for defining childhood obesity based on excess body fat, classification based on body mass index (BMI, kg / m2) 

has been commonly used for both epidemiological and clinical purposes. The most commonly used benchmarks for 

assessing BMI for children are the 2000 growth charts of the Centers for Disease Control and Prevention (CDC, 2000), 

which provide age- and sex-specific standards for ages 2 to 18 (Ogden, Cl, Yanovski, SY, Carroll, MD, et al. , 2010). 

Obesity has many determinants - biological, individual and environmental. According to data previously collected by 

health scientists, there are key differences in the prevalence of overweight and obesity among European countries and 

between the socio-economic groups of these countries. These differences indicate the important impact of the environment 

and socio-cultural determinants on nutrition and physical activity, being considered as key factors contributing to the 

rapid development of obesity among children (Mladovsky, P., Allin, S., Masseria, C. et al. , 2009). 

Physical activity, health and quality of life are closely linked. The human body has been designed to move and 

therefore needs regular physical activity to function optimally and to avoid getting sick. And eating preferences and habits 

established in childhood and adolescence tend to be maintained until adulthood, which makes eating in childhood and 

physical activity an important public health issue (Hodzhieva, M. et al., 2015). 

In certain families, there is a genetic predisposition for  weight  gain,  but  this  aspect  is  often  hard  to prove, because 

a family may have the same lifestyle and  similar  eating  habits,  which  determine  a predisposition to obesity for the 

entire family (Neculăeş M., Lucaci P., 2016). 

The correlations of childhood obesity in terms of poor childhood health and the risk of developing serious somatic 

diseases in adulthood are widely reported in the literature. Obesity is associated with immediate adverse consequences 

such as psychological problems and low level of education and an increased risk for multiple late comorbidities such as 
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type 2 diabetes, dyslipidemia, non-alcoholic fatty liver disease, hypertension and coronary heart disease (Kologrivova, I., 

Vinnitskaya, I., Koshelskaya, O., Suslova, T., 2017). 

 

2. Materials and methods 

 

A secondary study was conducted, a narrative review of scientific bibliographic sources dedicated to the problem of 

childhood obesity. The analysis is based on 30 literary sources of national and foreign authors (USA, Great Britain, 

Romania, Russia, Hungary, etc.) and international organizations, published in 2009-2019. The analyzed sources were 

classified in the following sections: context, definition of overweight and obesity in children, methods for assessing 

overweight and obesity in children, the incidence of childhood obesity in the Republic of Moldova. 

Objectives: The objective of this paper was to present the incidence of obesity among children in primary education 

during the years 2009 - 2019 in the Republic of Moldova. 

 

3. Results and discussions 

 

The prevalence and increase in obesity among children is one of the most important problems of modern healthcare. 

According to forecasts by the European Association for the Study of Obesity, by 2030 a third of the world's population 

(3.3 billion people) will be overweight, of which 1.1 billion will suffer from obesity. This disease continues to gain ground 

among children. According to the World Health Organization, their number has increased 10 times in the last 40 years.  

The World Health Organization (WHO) European Childhood Obesity Surveillance Initiative (COSI) was set up more 

than 10 years ago to estimate the prevalence and monitor changes in overweight and obesity in obese children. age 

between 6 and 9 years. Since then, there have been ten rounds of data collection in more than 40 countries, involving 

more than half a million children. 

The first three rounds of COSI data collection (2007/2008, 2009/2010, 2012/2013) were attended by 21 WHO 

European Member States. School-age children were assessed using standardized tools and methodology. The children 

were classified as obese according to the definitions provided by the WHO and the International Working Group on 

Obesity (IOTF). A total of 636,933 children (323,648 boys and 313,285 girls) were included in the analysis. The 

prevalence of severe obesity varies greatly from country to country, with higher values in southern Europe. According to 

the WHO definition, severe obesity ranged from 1.0% in Swedish and Moldovan children (95% CI 0.7-1.3 and 0.7-1.5, 

respectively) to 5.5% (95% CI 4.9 - 6.1) in Maltese children. The prevalence among boys was higher than among girls 

(Spinelli A., Buoncristiano M., Kocacs V., Yngve A., 2019). 

In the second round of COSI data collection (2009 - 2010), 22 EU member states participated, including the Republic 

of Moldova. According to the results obtained, Moldova is on the last place in the top of the European countries with the 

lowest rate of childhood obesity. The prevalence of obesity in children aged 6 to 7 years is 1%, of which 0.6% - girls and 

1.4% - boys respectively. 

Unfortunately, in the Republic of Moldova there are no reports and statistics for targeted identification of overweight 

and obesity in young school children. We managed to find particular studies in which anthropometric data were analyzed 

and based on BMI and the incidence of overweight and obesity of children and adolescents in the Republic was assessed. 

During 2012-2014, a group of researchers from the Republic of Moldova assessed the level of physical development 

and the presence of negative factors that affect the health of school-age children. This study was conducted within the 

Republican project "Modern trends for a healthy lifestyle by preventing and rehabilitating the musculoskeletal system in 

school-age children by physical methods." The research was conducted in general education institutions in different 

regions of the republic, with the participation of 2486 students, of which 742 primary school students. Following the 

study, it was found that in the group of primary school students the share of obese children varies from 5.3% (1.6 - 6.6) - 

among girls and up to 7.8% (1.7 - 8) , 3) among boys. Of the total number of children examined, 6.6% (2.2 - 6.7) were 

obese (Zavalişca, A., Demcenco, P., 2014). 

Between 2014 and 2016, a selective study was conducted, with the participation of 1368 students from various pre-

university institutions in Chisinau. This study aimed to determine the prevalence of overweight and obesity in students 

aged 7-18 years and to evaluate some indicators of overweight in them. As a result of the research, it was found that in 

the studied group (N = 1368), the share of overweight students was 22.8% (of which 15.8 ± 1.05% overweight and 7.0 ± 

0.74% obese). The values of the body mass index (BMI) within the norm had 73.0 ± 1.28% children, and 4.2 ± 0.58% 

were underweight. The mean age of the evaluated subjects was 11.7 ± 0.08 years. The study group was divided into 3 age 

groups (table 1): 7-10 years (primary classes), 11-15 years (middle school classes) and 16-18 years (high school classes). 

In the age group 7-10 years (N = 459) it was found that 23.6% children with excess body mass, of which 16.8 ± 1.7% 

children are overweight and 6.8 ± 1.2% are obese, normal weight were - 73.9 ± 2.1%. The students from the gymnasium 

classes (N = 606) are overweight in proportion of 24.6%, of which 17.2 ± 1.5% children are overweight and 7.4 ± 1.1% 

- obese. In the age group 16-18 years (N = 303), there was a rate of 17.8% of students with BMI values above the norm, 

78.0 ± 3.1% - normal weight and 4.0 ± 1, 8% - underweight (Fruptuleac, G., Cernelea, N., 2017). 

Between May and October 2018, the objective being to evaluate the physical development of primary school students 

aged 7 to 10 in Chisinau. The study also looked at the prevalence of overweight and obesity in children included in the 

study. We determined the nutritional status according to the values of the Z score - the number of standard deviations 

(SDS). As a result of the research, it was found that in the studied group (N = 268) with an average age of 8 years and 3 

months, the share of overweight students was - 22% and obese students - 8.2% (Zavalişca A., Corman M., 2019). 
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Fig. 1. Incidence of obesity in young children of Moldovan age 

 
 

Table 1. The share of obesity in children aged 6-10 by gender in the period 2009-2019 in the Republic of Moldova 

 

Study period Number of children 
included in the study 

Prevalence of obesity% girls Prevalence of obesity% boys Total 

2009 – 2010 2573 0,6 (0,2 – 1,3) 1,4 (0,9 – 1,3) 1,0 (0,7 – 1,5) 

2012 – 2014 2486 5,3 (1,6 – 6,6) 7,8 (1,7 – 8,3) 6,6 (2,2 – 6,7) 

2014 – 2016 459 4,8  9,2 6,8 ±1,2% 

2018 - 2019 695 10,4 (8,4 – 14,5) 10,9 (7,6 – 15,1) 10,6 (9,3 – 13,5) 

 

Table 1 shows the data on the incidence of obesity in children aged 6 to 10 years in the Republic of Moldova. 

According to these data, between 2009 and 2019, the number of obese children increased progressively from 1% in 2009 

to 10.6% in 2019. The number of obese boys is constantly higher from 1.4% (in 2009) to 10 .9% (in 2019) compared to 

the number of obese girls respectively 0.6 (in 2009) to 10.6% (in 2019) (Table 1). 

During the years 2018 - 2019, a study was carried out with the participation of 695 students from the primary cycle in 

grades I - IV with the age from 7 to 10 years. The aim of this study was to assess nutritional status and determine the 

incidence of overweight and obesity among the children included in the study by comparing body mass index (BMI, kg / 

m2) using the 2000 growth charts of the Centers for Disease Control and Disease Prevention (CDC, 2000). As a result of 

the research, it was found that the total number (N = 695) of the children included in the study were normal-weight 

children - 69.4%, overweight - 20% and obese - 10.6% (Table 2). 

 
Table 2. Prevalence of obesity in children aged 7 to 10 by age groups 

 

Age Number of children 
included in the study 

Prevalence of obesity% 
girls 

Prevalence of obesity% 
boys 

Total % 

7 years 212 8,4 10,2 9,4 

8 years 163 12,2 15,1 13,5 

9 years 148 14,5 7,6 10,8 

10 years 172 6,7 11,2 9,3  

Total 7- 10 years 695 10,4 10,9 10,6 

 

Conclusions 

 

 According to the results collected from the second round of COSI (2009 - 2010), 22 member states of the European 

Union participated, including the Republic of Moldova is on the last place in the top of the European countries with the 

lowest rate of obesity among children aged 6 - 7 years and constitutes 1%, of which 0.6% - girls and 1.4% - boys, 

respectively. 

Based on the analysis of papers published in 2009-2018 in national and foreign journals on the incidence of overweight 

and obesity in young children, in the Republic of Moldova the number of obese children has increased progressively since 

1% (in 2010) to 10.6% (in 2019). 
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Abstract 

 

Physical activity is described as any form of movement generated by the skeletal muscles and which, following the development, 

determines an energy consumption measured by kilocalories. This represents the set of motor actions, systemically articulated, based 

on some ideas, rules, organizational forms, having as a result the achievement of a goal. Motor activity is unitary, conscious, based on 

anticipation and supported by a consistent motivation. It is a complex, large-scale phenomenon that in most cases bears the "mark" of 

the individual's personality.  

 
Keywords: prepartum, postpartum 
 

 

 

1. Introduction 

 

The postpartum period is defined in the literature as the period immediately following birth without a clear duration 

until its end. This stage is most often delimited by the period of time in which the morphological and physiological 

changes that occurred during the gestational period still make their presence felt. These changes can be felt over a period 

of 4-6 weeks from birth and even up to 1 year. Throughout this period, women can perform both daily physical activities 

such as professional, domestic, leisure and can resume their sports activities practiced before pregnancy or even engage 

in new physical activities that they did not have practiced up to that point (Carl et al, 1985). The benefits of physical 

activity in the postpartum period include both improvements in physical components such as improved cardio-respiratory 

system functions, optimized exercise capacity, decreased excess weight, improved muscle strength and endurance as well 

as psychological components improving mood, reducing the incidence of depression and anxiety. Contrary to the 

specialized recommendations regarding the exercise and all the benefits that these activities bring, a small part of the 

women during this period also turn their attention to these aspects related to their physical and emotional health. Most 

women turn their full attention to caring for the newborn, facilitating an optimal climate for its development, putting 

postpartum physical recovery in the background, or even completely ignoring these essential aspects for a new mother's 

body. 

A meta-analysis of several studies conducted in 5 countries (Australia, Canada, Norway, United Kingdom, United 

States) concluded that all postpartum exercise guidelines showed a positive impact on women's bodies. In this study we 

can highlight the recommendations in the practice guides of each participating country (Evenson, K. R. et al., 2014). 

The Canadian guide states that depending on the type of birth, postpartum women can start practicing most types of 

exercise as soon as possible (Davies et al, 2003). The US Guide published by ACOG states that exercise can begin 

gradually as long as it is safe for the patient (ACOG, 2002). In a similar note, the Australian guide confirms that after a 

natural birth, exercise can be resumed immediately after birth. The United Kingdom recommends starting a physical 

exercise program tailored to the patient's needs in both natural and caesarean delivery if no complications have been 

reported which would not lead to a ban on physical activity but only a more detailed assessment by medical staff before 

receiving the agreement to practice physical activities (Royal College of Obstetricians and Gynaecologists, 2006). And 

in the case of the Norwegian recommendations, we can highlight a more careful approach to the granting of the postpartum 

exercise permit, the women being encouraged to start carrying out these activities following a specialized medical 

evaluation performed at 6 weeks postpartum (Strømme et al, 2000). 

Following additional attention to all these recommendations developed by some of the largest medical authorities in 

the world and in Europe, the research team set up to study and implement these recommendations proposed the launch of 

a research program whose main objective was to highlight the effects of the practice of physical exercise on the body of 

women in the postpartum period. 
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2. Material and methods 

 

In the study, 8 patients in the postpartum period were co-opted. Once co-opted in this study, the patients took part in 

a physical exercise program proposed by the research team, and during this program the patients were evaluated in order 

to highlight the morpho-physiological improvements, the capacity for effort and recovery of the body after exertion. The 

8 participants in the study presented different features both in terms of the type of birth suffered (cesarean / natural) and 

other parameters such as age, lifestyle (active / sedentary) and patients in both the first and at the second birth. 

The postpartum exercise program was developed over a period of 12 weeks and was divided into 3 distinct stages. 

The main objectives of the entire training macrocycle were: 

 regaining the effort capacity prior to pregnancy 

 amelioration of postural imbalances during pregnancy 

 regaining joint mobility and muscle elasticity 

 developing both anaerobic and aerobic physical effort capacity 

Stage I focused primarily on the anatomical adaptation of the body to effort, consisting of 2 weekly training sessions 

in which the patient practiced static mobility exercises with body weight and various accessories and dynamic exercises 

on devices for muscle toning using adapted weights. so that the patient could perform a number of 16-20 repetitions / 

series (65% of 1MR) with a break of 60-90 sec without exerting intense effort. 

Stage II had as main objective muscle hypertrophy and the development of mobility. In this stage, the patient took 

part in 3 training sessions per week divided as follows: a hypertrophy session of the upper train, a session of hypertrophy 

of the lower train and a session for the development of aerobic endurance and mobility. In the first two training sessions 

aimed at muscle hypertrophy, patients practiced dynamic exercises both with body weight and on devices using weights 

that allow them to perform a number of 8-12 repetitions (80% of 1RM) with a pause of 90-120 seconds between series, 

the last repetition being the last one that could be performed in the respective series. During the 3rd training session, the 

patient practiced specific mobility and stretching exercises, exercises elaborated according to the needs and particularities 

of each patient. 

Stage III had as main objective also the muscular hypertrophy, to which was added the development of aerobic 

endurance and mobility. Thus, in addition to the two training sessions aimed at the muscular hypertrophy of the upper 

and lower train, during the 3rd training session the patient practiced cyclic exercises such as pedalling on a static / elliptical 

bike, walking or running on the band with an effort intensity of 50-60% so that the patient was maintained in the aerobic 

zone of the effort. 

 
Table 1. Training macrocycle model 

Macrocycle 
Mesocycle I 
Anatomical adaptation 

Mesocycle II 
Toning 

Mesocycle III 
Toning + aerobic endurance 

4 microcycles of one week each  
2 session/week 

4 microcycles of one week each 
3 session/week 

4 microcycles of one week each 
3 session/week 

Session 1-anatomical adaptation + mobility 
Session 2-anatomical adaptation + mobility 

Session 1-toning the upper train  
Ședinta 2-toning the lower train 
Ședinta 3-streching + mobility 

Session 1-toning the upper train  
Session 2-toning the lower train  
Session 3-mobility + aerobic endurance 

 

In order to be able to monitor, quantify and highlight the results obtained after the participation of the subjects in the 

study, we recorded the evolution of the heart rate throughout the trainings starting with the heart rate (fc) of onset, fc after 

10 minutes of aerobic effort, fc after 2 minutes from the cessation of aerobic exercise, fc maximum during anaerobic 

effort, fc after 2 minutes break from fc maximum, fc during the recovery stage of the body after exercising and fc at the 

end of training. These recordings were made both at the beginning of the postpartum physical training program and after 

the 12 weeks of participation of the subjects in this program. The purpose of these recordings was to monitor the evolution 

of each patient in terms of the evolution of heart rate determined by exercise and thus the body's response by adapting to 

the effort. 

 
Table 2. Comparative table of heart rates recorded at the beginning and end of the training program 
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Fig.1. Graph of heart rates recorded at the begining and end of the postpartum training program 

  
Table 3. Fc correlations at the beginning and end of training 

  TinitialFcfinal TfinalFcbeginning 
Mean 81,125 71,375 
Variance 35,83928571 28,26785714 
Observations 8 8 
Pearson Correlation 0,204775842  
Hypothesized Mean Difference 0  

Df 7  

t Stat 3,85887407  
P(T<=t) one-tail 0,003110277  

t Critical one-tail 1,894578605  

P(T<=t) two-tail 0,006220554  
t Critical two-tail 2,364624252   

 

The table shows that for all mothers and for all types of FC testing, the values of the first measurement are higher than 

the values of the second measurement. We can conclude that exercise has increased the exercising capacity of pregnant 

women. The T test was further applied to see if we could extrapolate this hypothesis to the entire statistical population. 

We mention that the conditions and assumptions of the test are met. The null hypothesis H0 is rejected because t-calculated 

(3.85)> t-tabular (1.89), also confirmed by the value of p <α = 0.01 

t Stat> t Critical one-tail P (T <= t) one-tail and P (T <= t) two-tail = <0.05 The probability that the difference between 

the 2 averages is not significantly different is f small, because p <0.01. 

So H1 is confirmed. We can extrapolate our assumption / hypothesis on the entire statistical population, physical 

exercise has increased the effort capacity of mothers. 

 

3. Discussions 

 

According to the data obtained, we can note that the entire group of subjects showed significant improvements in heart 

rate in all tests performed during a training session. Improvements in heart rate in all monitored patients indicate that the 

exercise program proposed by the research team has contributed decisively to improving the physiological values of the 

subjects both at rest and during physical exertion. Although during the initial testing it can be observed significantly 

increased values of heart rate especially during exertion, in the case of final tests these values showed an obvious 

normalization which led to a better adaptation of the patient's body to exertion. 
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Conclusions 

According to the studies presented above, we can say that the implementation of a postpartum physical training 

program is recommended and even necessary for all women during this period. Engagement in these programs should be 

done as soon as possible after the time of birth but only after an evaluation or at least receiving the consent of the doctor 

to practice physical exercises adapted to the particularities of each patient. Among the benefits of practicing exercise, we 

can notice the improvement of both aerobic and anaerobic exercise capacity, improvement of the heart rate during effort 

and rest, development of strength, improvement of body posture. 

In the study we can say that by implementing a postpartum physical training program we managed to significantly 

improve the level of heart rate recorded during both aerobic and anaerobic exercise and resting heart rate. 

Following the morpho-functional improvements, we can highlight the fact that the patients benefited from an 

improvement of the quality of life determined by an increase of the aerobic and anaerobic effort capacity and a better 

recovery of the body after the effort. 
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Abstract 

 
Circuit training is considered to be one of the best methods in improving VO2 max, muscle resistance and general strength. Benefits 

of circuit training were observed in young athletes after relatively short periods of time (4-8 weeks). The purpose of this study was to 

assess the effect of a 4-week circuit training program on the general strength of 7-10 year olds basketball players. Data were collected 

from a total of 24 male basketball players (7-10 years old). Participants were equally and randomly divided into two groups: a Control 

group (12 subjects) and an Experimental group (12 subjects). The subjects from the Experimental group were trained by incorporating 

circuits of exercises into their workouts, for 4 weeks (3 times per week, 15-20 minutes per session), at the beginning of the training 

session, followed by 40 minutes of specific basketball training. The Control group followed a specific basketball training program for 

the same period of time (4 weeks), with the same frequency (3 sessions per week), 60 minutes per training session. Four tests were 

performed before and after the training period in order to assess general strength (e.g., push-up, bent-arm hang, plank, vertical jump). 

Statistically significant differences were found for push-up (p = 0.001), bent-arm hang (p = 0.007) and plank (p = 0.032) tests between 

pre and post-training values in the Experimental group. Nevertheless, no significant changes were observed post training in comparison 

with the Control group (p > 0.05). Lower body power did not seem to be affected by the training protocol. The results of the current 

study show that 4 weeks of circuit training did not significantly improve general strength among 7-10 year olds basketball players. 

Although short-term interventions could develop muscular strength and endurance in young athletes during the initiation stage, further 

research is needed to establish the optimal training stimuli to obtain muscular fitness improvements in youth. 

 
Keywords: circuit training, young athletes, basketball players, general strength ; 

 

1. Introduction 

 

One of the most documented research topics in exercise science and physiology in the last decades, resistance training 

in youth was proved to have numerous health benefits, such as improving bone mineral accrual, body composition, and 

lipid profiles, besides eliciting increases in muscular fitness and motor performance skills (Peitz, Behringer, & Granacher, 

2018). 

According to the updated version of the 2008 American Academy of Pediatrics policy statement on resistance training 

for children and adolescents, nowadays, enhancing strength in youth is no longer associated with concerns regarding 

injuries that may occur as a result of resistance training, but with reduced overuse injury risk (Stricker et al., 2020). As 

the demands of competitive sports increase and the age of children entering competitive sports decreases, gaining and 

maintaining adequate strength plays a key role in achieving optimal performance and low injury rates (Stricker et al., 

2020).   

Resistance training or strength training is a conditioning method used in sport and exercise science to develop muscular 

strength, muscular power and local muscular endurance by using different types of resistive loads (Stricker et al., 2020). 

Although resistance training is primarily designed to enhance muscular strength, it has been proven to positively affect 

velocity (e.g., running velocity, tennis serve velocity), speed (e.g., ball shooting speed, change of direction speed), aerobic 

capacity, dynamic balance, flexibility and general motor performance in youth (Faigenbaum et al., 2016). 

As most sports require both endurance and strength/power from athletes, coaches focus on obtaining optimal 

adaptations, in the shortest time possible, by using concurrent training (i.e., the simultaneous training of endurance and 

strength) (Methenitis, 2018). For decades now, one of the most popular concurrent training methods is resistance circuit-

based training. This method consists of completing single or multiple sets of different exercises in succession, with short 

periods of rest between exercises (Muñoz-Martínez et al., 2017).  

In healthy adults, significant increases in maximum oxygen uptake and upper body strength were observed following 

resistance circuit-based training performed at low intensities (30-60% one repetition maximum), with a high number of 

repetitions (12-15), or at medium/high intensities (60-90% one repetition maximum), with a lower number of repetitions 

(<12), and with short rest intervals between exercises (Muñoz-Martínez et al., 2017). Training protocols that used low 
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(<60% one repetition maximum) or moderate intensities (60-80% one repetition maximum) and 10-30 seconds of rest 

between exercises have been shown to elicit body fat loss in adults, while performing long duration resistance circuit-

based training programs (>20 sessions), with a frequency of 3 training sessions per week, seems to increase the strength 

in the upper and lower extremities of untrained and active adults (Ramos-Campo et al., 2021). 

Different resistance training protocols designed for untrained preadolescents, with a total duration of 8 weeks each (2 

sessions per week), resulted in enhancing the upper-body strength and local muscle endurance of children aged 5.2-11.8 

years (Faigenbaum et al., 2001). Gains in strength between 13 and 30% were reported among prepubescent children who 

participated in training programs with a frequency of resistance training of twice per week (Falk & Tenenbaum, 1996). In 

a physical education setting, a circuit training program consisting of an 8-week period of training twice per week, followed 

by a 4-week detraining period and a 4-week maintenance training once a week, was effective in improving and maintaining 

muscular endurance and cardiorespiratory fitness among schoolchildren (Mayorga-Vega, Viciana, & Cocca, 2013). 

In this context, the aim of the present study was to investigate the effect of a 4-week circuit training program on the 

general strength of prepubescent basketball players. It was hypothesized that circuit training would be effective enough 

to generate improvements in muscle strength and endurance even in a short-term setting in preadolescent athletes.  

 

2. Materials and methods 

 

2.1. Participants and procedures 

The subjects of this study were 24 male basketball players (7-10 years old), members of the A.C.S. U Banca 

Transilvania Cluj-Napoca sports club. They were selected based on voluntary participation and on their health status. 

None of the subjects had any known health condition at the time of the selection. After all requirements of the study were 

presented to them, the children and their legal tutors signed an informed consent. The Ethical Committee of the Babeș-

Bolyai University approved the study protocol. 

Children were instructed to maintain their normal physical activity levels outside of the supervised setting throughout 

the duration of the study. Participants were equally and randomly divided into two groups: Experimental group (n = 12) 

and Control group (n = 12). All subjects performed 3 training session per week for a total duration of 4 weeks. The length 

of a training session was approximately 60 minutes. In the case of the Control group, children performed a specialized 

basketball training program, while the children assigned to the Experimental group performed a mixed training program 

consisting of 15-20 minutes of circuit training followed by approximately 40 minutes of basketball specific drills. 

2.2. Assessment tests 

Bompa and Carrera (2015) recommend eight fitness tests to assess young athletes in most sports. In order to comply 

with the requirements of this study, four tests were performed by all participants before and after the training protocol. 

These tests were the following: push-up test, bent-arm hang test, vertical jump and plank test (Bompa & Carrera, 2015). 

The push-up test is used to assess upper-body strength and endurance by recording the total number of repetitions. The 

bent-arm hang test is used to test upper-body strength and endurance by recording the total time the athlete can maintain 

the chin at the level of the bar. The vertical jump tests lower body power by measuring the difference (in centimeters) 

between the starting position and the jump height tapes. The plank tests core strength (abdominals and lower back) and 

upper-body endurance by recording the total length of time the athlete holds the correct position (Bompa & Carrera, 

2015).  

2.3. Circuit training protocol 

The following basic concepts were taken into consideration when the mixed training program was designed: strength 

training, important part of a well-balanced youth fitness program, should have a frequency of 2-3 sessions per week, with 

a minimum of 1 day of rest between sessions; training should involve all major muscle groups; the exercises should be 

performed through a full range of motion in order to develop strength while maintaining flexibility (Benjamin & Glow, 

2003).  

Circuit training was incorporated into training sessions for the Experimental group. For each week, a different circuit 

was designed based on exercises performed with the weight of the body and/or with skipping ropes, elastic bands, and 

medicine balls. Each circuit was performed twice and it contained 6 exercises with dosage expressed in number of 

repetitions or duration. An example of a performed circuit can be seen in Table 1. 
 

 Table 1. Circuit example 

Exercise Dosage (reps or s) Rest interval (s) 

Push-up  6 reps 30 
Medicine ball vertical throw 10 reps 30 

Medicine ball bicep curl 8 reps 30 

Hanging leg raises 6 reps 60 
Medicine ball chest press 8 reps 30 

High knee jumps 20 s 120 
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3. Results and discussion 

Means, standard deviations and standard errors were calculated for all measured parameters. The Shapiro-Wilk test 

was used to examine the normal distribution of the measured data. In order to compare test results for each group, before 

and after the training protocol, the paired samples t test analyses was performed. Student’s t test for independent samples 

was conducted to examine the differences in performance between groups. The statistical significance level was set at p 

< 0.05. All statistical analyses were carried out using SPSS, version 17.0 (SPSS Institute, Chicago, IL). 

Descriptive statistic results for the test values measured pre and post training protocol are presented in Table 2 for both 

groups (i.e., Control and Experimental). Values are expressed as mean ± standard error. Prior to performing the paired 

samples t test, a Shapiro-Wilk test was used to examine if the variables are normally distributed. Since p > 0.05, we 

retained the null hypothesis of data normality.  

 
Table 2. Push-up, bent-arm hang, plank, vertical jump, before (PRE) and after (POST) training protocol 

Assessment tests Control group Experimental Group 

PRE POST PRE POST 

Push-up (reps) 10.67 ± 1.01 10.92 ± 1.04 11.42 ± 1.29 13.25 ± 1.3 

Bent-arm hang (s) 11.58 ± 1.34 11.75 ± 1.14 10.5 ± 1.42 12 ± 1.49 

Plank (s) 37.5 ± 2.99 38.42 ± 3.07 33.83 ± 3.71 36.83 ± 3.85 

Vertical jump (cm) 14.54 ± 1.35 14.67 ± 1.4 12.33 ± 1.37 12.67 ± 1.36 

Values are mean ± SE 

 

Table 3 shows the results of the paired samples t test for both groups of subjects. For the Control group, there were no 

significant changes in test values pre and post protocol duration. Regarding the Experimental group, significant increases 

were observed post training in push-up values (p = 0.001), bent-arm hang values (p = 0.007), and plank values (p = 0.032), 

while vertical jump values did not significantly change with training (p = 0.151). 

 
Table 3. Paired Samples t Test results 

Assessment tests Group p 

Push-up Control 

Experimental 

0.231 

0.001* 

Bent-arm hang Control 
Experimental 

0.399 
0.007* 

Plank 

 
Vertical jump 

Control 

Experimental 
Control 

Experimental 

0.221 

0.032* 

0.305 

0.151 

* statistical significance level p < 0.05   

 
Table 4. Independent Samples t Test results (POST) 

Assessment tests  t p 

Push-up 1.395 0.177 

Bent-arm hang 0.133 0.896 
Plank 0.321 0.751 

Vertical jump 1.021 0.318 

* statistical significance level p < 0.05   
 

Even though the upper-body strength, core strength and local muscle endurance increased among subjects from the 

Experimental group, when compared with the Control group, no significant changes were observed post training (Table 

4).  

The results of the current study show that 4 weeks of circuit training (three sessions per week) did not significantly 

improve muscular strength and endurance among 7-10 year olds basketball players. Existing evidence on the positive 

effects of properly structured resistance training programs on muscle strength in preadolescents seem to suggest otherwise 

(Benjamin & Glow, 2003; Faigenbaum et al., 2001; Ingle, Sleap, & Tolfrey, 2006; Vesci et al., 2017). 

Higher-repetitions (13-15 repetitions) resistance training protocols for upper-body conditioning increased the upper-

body strength and local endurance of untrained children (mean age 8.1 ± 1.6 years) to a greater extent than lower-

repetitions (6-8 repetitions) training protocols with the same duration (8 weeks) and training frequency (twice per week) 

(Faigenbaum et al., 2001). 

In pre- and early pubertal boys (mean age 12.3 ± 0.3 years), upper and lower body complex training (i.e., a combination 

of resistance training and plyometrics) was associated with small improvements in anaerobic power, jumping, ball 

throwing, and sprinting performance and with large increases in dynamic strength (Ingle et al., 2006). 

A recent systematic review aimed at determining the outcomes of resistance training interventions on athletic 

performance in youth showed that there were significant enhancements in power, strength, endurance, running speed, and 

sport specific skill in children and adolescents subjected to supervised resistance training (Vesci et al., 2017). Moreover, 

in individuals who were subjected to a combination of resistance training and sport-specific training, greater strength 

gains were observed when compared with their peers who were trained only sport-specific (Vesci et al., 2017).   

Two different short-term basketball training programs (4 weeks, 5 sessions per week) performed off-season by 

adolescent basketball players (mean age 14.7 ± 0.5 years) in order to limit and/or reverse the detrimental effects of 

detraining had positive outcomes on both aerobic and anaerobic fitness (Bogdanis et al., 2007). One training program was 
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a specialized basketball training program and the other one was a mixed training program that included basketball specific 

drills followed by circuit training (3 cycles, 5-6 exercises each, mainly bodyweight and medicine ball exercises) (Bogdanis 

et al., 2007). Trunk and arm muscle endurance increased significantly after 4 weeks of training in both training groups, 

with greater improvement in arm muscle endurance (assessed with the bent-arm hang test) in the mixed training program 

group (Bogdanis et al., 2007). 

While there is a general consensus that single-mode aerobic and strength training programs have a positive impact on 

different components of physical fitness and sports performance in youth, data on the effects of concurrent training in 

children and adolescents are scarce (Gäbler & Granacher, 2019). A very well documented systematic review and meta-

analysis concludes that concurrent training has a potentiating effect on adolescent endurance athletes and that it improves 

lower body power more than resistance training in non-athletic youth (Gäbler et al., 2018). The increases in lower 

extremity muscle power reported by Gäbler et al. (2018) seem to contradict the results of the present study. However, the 

same article reports weak evidence in young athletes. The authors suggested that training status might have played a role 

in the potentiating effect of concurrent training in non-athletic children and adolescents (Gäbler et al., 2018). 

In an effort to clarify the effectiveness of youth strength training programs on power, Behm et al. (2017) found that 

power training programs (e.g., plyometric training) were more productive than strength training programs for improving 

youth jump height since power activities usually involve higher intensities and faster contractions compared with lower 

intensities and slower movements associated with strength training.  

 

Conclusions  

 

The purpose of this study was to examine the effect of a 4-week circuit training protocol on the muscular fitness of 7-

10 year olds basketball players. Significant increases in upper-body strength, core strength and local muscle endurance 

were found in the Experimental group. Nevertheless, no significant changes were observed post training in comparison 

with the Control group. Lower body power did not seem to be affected by the training protocol. Thus, the hypothesis was 

not confirmed. A limitation of the present study might be the short duration of the intervention. Although short-term 

interventions could develop muscular strength and endurance in young athletes during the initiation stage, further research 

is needed to establish the optimal training stimuli to obtain muscular fitness improvements in youth.  
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Abstract 

 
This study aimed to identify the differences as concerns the perception of social inclusion of people with Down syndrome according 

to certain specific variables and establish the relations between the perception of social inclusion, the social support and the emotional 

state of people with Down Syndrome. The present study involved 41 persons aged between 27 and 77 years, M = 49.76, AS = 11.15, 

caregivers of people with Down syndrome. The age of people with Down syndrome was between 1 and 40 years. M = 20.54, AS = 

11.67. The used tools were: The scale of the Social Inclusion and PANAS X : Positive and Negative Affects: extended form. 

The results showed that the persons who feel more acute the negative changes in social life, do not perceive stronger the problems 

related to the social inclusion of people with Down syndrome and there are no differences related to the way of spending the free time. 

People with Down syndrome, who attend dance classes won’t have a higher level of positive and negative affect, but the perception of 

the social inclusion is a significant predictor of the emotional states and the perceived social support is a significant predictor of the 

emotional states. 

 
Keywords: Down Syndrome; dance; social inclusion; emotional states 

 

1. Introduction 

 

Down syndrome is a congenital syndrome, also known as 21 trisomy. This is a genetic disorder caused by the presence 

of an additional 21 chromosome (Rafii et al., 2019). Almost 95% of the people with Down syndrome have complete 21 

trisomy, 3%-4% is due to translocations and the rest of  1%-2% cases  are caused by mosaicism where an individual has 

a  mixture of  types of cells with or without additional chromosomes. 

This syndrome is associated with a large range of cognitive and physiological deficiencies that include short stature, 

obesity, macroglossia, hypotonia and delays in motor and neurological development. 

People with Down syndrome, in addition to physical, motor and cognitive disabilities have a big disadvantage as 

concerns their social development, being people who are hardly accepted by society in Romania.  

Even the survival for people with Down syndrome improved in the recent decades, with the improvement of the social 

and health systems (Glasson et al., 2020) but the mortality rate of people with Down syndrome remains higher than the 

general population (Hermon et al., 2001, Hill et al., 2003). 

Dance classes led to positive effects on the physical, cognitive and psychological effects for the people with Down 

syndrome (Reinders & Wattana, 2012), for patients with breast cancer and Parkinson (Lelievre et al., 2015) but were also 

identified benefits on self-esteem, body satisfaction and depression for people with Down syndrome. (Santana et al., 

2018).  

Specialised staff who works with children with Down syndrome focus on the following types of activities: 

Creative activity- working with different materials and subjects allows the development not only of the fine motor 

skills but also of planning actions, imagination, creative thinking and independence.   

Story therapy is a possibility of finding o solution for the psychological, behavioural problems.  The focus is on other 

people feelings that allows the child to develop in society as individual. Interaction (circle of friends)- dances, games 

with movements, games that allow the development of communication, respect and attention, the adaptation to a team 

situation.  

Art-therapy is the one that gives the person a tonic emotional state and that reduces the state of tension or anxiety, so 

that the experience is as beneficial aș possible for the child with special needs as well as for the typical children in the 

group. That is also the one which facilitates the interpersonal communication, increases the person’s sociability, helps 

him adapt much more easily, helps him become able to solve conflict states.   

Children diagnosed with Down syndrome are considered to have an increased ability to interact with other persons, 

being largely empathetic, thus it is absolutely natural to be traded as other children. They will be truly balanced and will 

develop positive behaviours only where they will feel accepted and loved. The acceptance and tolerance is what people 

with disabilities need throughout their life.   
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A specialist who works with children with Down syndrome will take into account the following ideas:  

- such a child has hopes, rights and dignity and despite his condition, he is a person,   

- each child can express his feelings, just like any other child. One should not look for” manifestations of the 

syndrome’’ in his behaviour and emotions,  

- the basic needs of a child with Down syndrome doesn’t differ from the needs of other children, 

- parents of typical children are often afraid that their children communicate with their peers with Down syndrome. 

Such a misunderstanding describes a great problem of the society for children with Down syndrome and for their parents.  

These children need more attention as concerns the daily life demands. The progress of most of them is influenced by 

the stimulation and love offered by the family, the way of including him in social life through education. Although each 

child has individual qualities, there is a certain profile of strengths: the social development and learning right from 

childhood. Thus, children enjoy and learn from the social interactions with adults and persons of their age. At the same 

time, they are very sensible to failure, to nonverbal emotional signals of disapproval. Children may get tired from the 

overestimation of extra activities. 

Parents can help their children learn, starting with occupational therapy (the planning of the games and structural 

learning) (Roșan A., 2015) The child must be active and adaptable and the parents have the permanent duty to make him 

progress, improve and increase his human value. The emotional attachments of the young child turn into stable, consistent 

and lasting emotional relationship. Specialists working with parents recommend: 

- the parents of children with Down syndrome must share the pain of losing that child they dreamed of and the shock 

they experienced.  If necessary, allow parents to show the feelings they have to share; 

- offer pieces of advice or information about what is Down syndrome and how to work with such children, to experience 

direct communication with persons with Down syndrome; 

- to work simultaneously with both parents as well as with other relatives that the parents consider appropriate to 

inform;  

- communications with parents must take place in private, convenient  places for conversation ;  

- parents are always experts in the matter regarding their child;   

- one must keep in mind that nobody knows exactly what to say and how well to help this child. Therefore, it is good 

to address specialists, to discuss with other specialists presenting the greatest difficulties and try to find a solution together.  

Dance has promoted a more profound knowledge of the environment, including from the educational, emotional and 

social point of view, allowed the potential capacity of performing functional activities and the social participation of the 

population involved. Through dance, they have the opportunity to express themselves, to dance  with a partener or in a 

group, a fact that can lead to the awareness of the others and sociability, in general.   

  

 

2. Material and methods 

 

O1.The identification of the differences as concerns the perception of social inclusion of the persons with Down 

syndrome according to different variables 

O2. Establishing the relations between the perception of social inclusion, social support and the emotional state of the 

people with  Down syndrome.  

Hypotheses 

I1. People who feel more acutely the negative changes in social life perceive stronger the problems related to the 

social inclusion of people with Down syndrome.  

I2. People who have markedly changed the way of spending their free time perceive stronger the problems related to 

the social inclusion of people with Down syndrome. 

I3. People with Down syndrome who attend dance classes will have a higher level of positive affects.  

I4. People with Down syndrome who attend dance classes will have a lower level of negative affects. 

I5. The perception of the social inclusion is a significant predictor of emotional states.  

I5a. The perception of social inclusion is a significant positive  predictor of the positive emotions. 

I5b.The perception of social inclusion is a significant negative predictor of the negative emotions.  

I6. The perceived social support is a significant predictor of the emotional states. 

I6a. The perceived social support is a significant positive predictor of the positive emotions.  

I6b. The social support is a significant negative predictor of the negative emotions.  

In the present study took part 41 persons aged between 27 and 77 years old, M = 49.76, AS = 11.15, of which 5 men 

(12%) and 36 women (88%), 5 (12%) having completed secondary education and 36 (88%) having completed higher 

education. The participants are caregivers who take care of people with Down syndrome, 34 of them are part of the family 

(83%), 7 of them come from outside the family of the person with Down syndrome, (17%), 14 of them are exclusively 

companions (34%) and 27  have another occupation.  (66%).  Of these, 5 live in rural areas (12%) and 36  of them live in 

urban areas  (88%), 13 declare that they have a monthly income below 2500,  (32%), 23 declare that they have monthly 

incomes between 2500 and 5000 Ron (56%), and  5 declare that  they have an income below 5000 Ron,(12%) , eight 

being unmarried,  (20%), 3 being in a relationship  (7%) and 30 being married  (73%). 

The age of people with Down syndrome was between 1 and 40 years old, M = 20.54, AS = 11.67. 

The data were collected during the year 2021 through an online questionnaire. The participants offered their informed 

consent for taking part in the study and the agreement as regards the processing of personal data, these being included in 
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the first section of the questionnaire. The sample is one of convenience, being composed of relatives/companions of 

people with Down syndrome.  

Instruments- The Socio-demographic data were collected by means of a set of questions expressed in the first section 

of the questionnaire.    

The specific data were collected by means of a set of questions regarding the life quality of the persons with Down 

syndrome and their companions. The answers to these questions will be detailed within the descriptive analysis of the 

present study.  

The Social inclusion was measured with the Social Inclusion scale (Social Inclusion Scale) (Secker et al., 2009). The 

instrument was translated and adapted by us for the purpose of purchasing this study, respecting the rules, established in 

this regard. The items were translated from English into Romanian, then they were sent for retroversion to an authorized 

translator. Following this process, there were chosen 16 items of the 22 of the questionnaires, these being used by us in 

the questionnaire. The 16 items measure 3 dimensions of the social inclusion, namely the social isolation, socialization 

(relationships with others) , social acceptance. The answers are offered on a Likert scale in 5 steps, where  1 means –not 

at all and 5 means – to a very large extent. Scores are calculated by summing the scores for each dimension. Example of 

item:,, He feels extremely lonely and isolated’’ It should be noted that most of the persons with Down syndrome have an 

intellectual disability, so the answers were offered by relatives.  

The positive and negative emotions were measured with PANAS X : Positive and negative emotions -extended form 

-  (PANAS-X: Positive and Negative Affect - extended form) (Watson & Clark, 1994). The scale consists of a number of 

60 words and statements that describe different feelings and emotions. The answers are offered on a Likert scale in 5 

steps, where 1 is – very little or not at all and 5 is – extremely. For obtaining the final scores, the answers of 10 items are 

summed for each of the two dimensions: positive and negative emotion. Among the attributes one counts:” proud”,” 

ashamed”, ”nervous”, ”relaxed”. One should mention that the emotions belong to people with Down syndrome.  

Social support was measured with the Social Provision Scale (Russell & Cutrona, 1984). The instrument includes 24 

items and measure 6 dimensions of the perceived social support, namely attachment, social integration, value assurance, 

trust alliance, guidance, opportunity for caring for others. Scores are offered on a 4 steps Likert scale, where 1means – 

total disagreement and 4 means – total agreement. An example of an item:  „I have close relationships that make me feel 

better’’. One should mention that the social support is seen through the light of the caregivers. 

 

3. Results  
  
Descriptive Statistics  
As concerns the negative changes in social life because of the presence of the person with Down syndrome, 16 

caregivers declared that these do not exist (39%), but 25 of them declared that these do exist, (61%), and regarding the 

changes appeared in leisure time, 27 caregivers declared that these do not exist (66%), while 14 declared that they exist  

(34%). 

As concerns the perception of rejection from society, the scores obtained by the participants are relatively high. M = 

3.17, AS = 1.09, but the satisfaction with the medical services (M = 2.78, AS = 1.11) and the satisfaction towards the 

services of the responsible authorities with life quality (M = 2.20, AS = 1.03) have registered slightly above average 

values.  

Regarding the participation of people with Down syndrome in sports exercise sessions, 10 of these do not not 

participate, (24%) and 31 participate (76%), 9 of them have 1-2 meetings per month (22%), 17 have one meeting per 

week (41%) and 15 have more than 2 meetings per week (37%). 

As regards practiced sports, 17 persons with Down syndrome practice gymnastics (41%), nine practice athletics (22%), 

eight practice volleyball or basketball (20%), and seven practice other sports (17%). 

All 41 caregivers declared that dance classes would be necessary for the facilitation of the social integration of people 

with Down syndrome. Some of these (20) didn’t participate in such classes (49%), but others (21) did (51%). As a result 

of participating in the dance classes, 17 people with Down syndrome felt pleased (41%), and 12 felt happy (29%). 

The average scores, the standard deviations, the internal consistency coefficients and the correlations between variables 

are presented in Table 1. 

It is noticed that the scores obtained by the participants at the scale of the social inclusion are average, thus for social 

isolation, M = 15.54, AS = 5.75, for socialisation, M = 14.44, AS = 3.82, and for social acceptance, M = 15.93, AS = 

3.91. The positive emotions are higher than the negative emotions, M = 35.41, AS = 5.94 unlike M = 21.93, AS = 7.01. 

From the dimensions of the perceived social support, the highest score was registered at the attachment, M = 13.41, AS 

= 2.55, and the lowest was registered at the opportunity to take care of other person, M = 12.80, AS = 2.22. 

Asymmetry and flattening are in the range (-2, 2), that reflects a normal distribution of the data.  
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Table 1. Average scores, standard deviations, internal consistency coefficients and correlations between variables 

 M AS α ISO SOC ACS AFN AFP ATAS INSO ASVA ALIN INDR OIAP 

ISO 15.54 5.75 .85 1           

SOC 14.44 3.82 .80 -.67** 1          

ACS 15.93 3.91 .67 .71** -.72** 1         
AFN 21.93 7.01 .88 .52** -.29 .28 1        

AFP 35.41 5.94 .79 -.50** .57** -.51** -.30 1       

ATAS 13.41 2.55 .84 -.52** .38* -.41** -.48** .37* 1      
INSO 12.88 2.93 .80 -.48** .37* -.46** -.39* .45** .71** 1     

ASVA 13.07 2.69 .75 -.45** .33* -.36* -.46** .28 .83** .74** 1    

ALIN 13.20 3.01 .87 -.51** .33* -.38* -.44** .29 .79** .54** .72** 1   
INDR 13.22 2.97 .86 -.47** .40** -.36* -.47** .31* .74** .47** .62** .87** 1  

OIAP 12.80 2.22 .60 -.19 .18 -.16 -.33* .41** .39* .66** .44** .19 .14 1 

**. p < .01, *. p < .05 

ISO – social isolation  SOC -  socialization ACS – social acceptance, AFN – negative affect, AFP = positive affect,  ATAS – attachment, INSO – 
social integration, ASVA – value assurance ALIN – reliable alliance, INDR - guidance, OIAP – opportunity for taking care of other person 

 

Inferential statistics –  hypothesis testing 

I1. People who feel more acutely the negative changes in social life perceive stronger the problems related to the social 

inclusion of the people with Down syndrome. . 

In order to test this hypothesis, test t was performed, for independent samples, having as a variable criterion the 

negative changes in social life, felt or not by the caregivers of the people with Down syndrome.  

 
Table 2. The average scores obtained by participants at the dimensions of social inclusion according to the negative changes from social life, 
experienced or not 

 

Negative changes in 

social life  N M AS ESM 

Social isolation No 16 13.75 4.31 1.08 

Yes 25 16.68 6.33 1.27 

Socialization No 16 14.63 3.40 .85 

Yes 25 14.32 4.12 .82 

Social Acceptance  No 16 14.94 3.96 .99 

Yes 25 16.56 3.82 .76 

 

Table 3. t test for independent samples, the differences as concerns the dimensions of social inclusion, depending on the negative changes from social 

life, either experienced or not 

 F Sig. t Df p DM ESD 

95% CI 

Min. Max. 

Social isolation  Homogeneity of 

variance 

1.35 .25 -1.62 39 .11 -2.93 1.81 -

6.58 

.72 

Socialization Homogeneity of 

variance 

1.60 .21 .25 39 .81 .31 1.24 -

2.20 

2.81 

Social 
acceptance  

Homogeneity of 

variance 

.18 .67 -1.31 39 .20 -1.62 1.24 -
4.13 

.89 

 

One notices that although there exist differences at two from these three dimensions of the perception of social 

inclusion, neither of them is  statistically significant. This result determines us to state that hypothesis   I1 is not supported 

by the analysed data.  

I2. People that have strongly changed the way of spending their free time  perceive stronger the problems related to 

the social inclusion of the people with Down syndrome.  

In order to test this hypothesis, test t was tested for independent samples, having as variable criterion    the changes as 

concerns spending the free time, felt or not by  people with Down syndrome.  

 
Table 4. The average scores obtained by participants at the dimensions of social inclusion depending on the changes in terms of leisure, felt or not by. 

 Changes in leisure time N M AS ESM 

Social isolation No 27 16.33 5.92 1.14 

Yes 14 14.00 5.28 1.41 

Socialization No 27 14.04 4.01 .77 

Yes 14 15.21 3.42 .92 

Social acceptance No 27 16.63 3.61 .69 

Yes 14 14.57 4.24 1.13 
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Table 5. t test for independent samples, the differences as regards the dimensions of  social inclusion depending on the changes  in terms of leisure, 
either felt or not. 

 F Sig. t df p DM ESD 

95% CI 

Min. Max. 

Social isolation Homogeneity of 

variance 

.02 .88 1.24 39 .22 2.33 1.88 -

1.47 

6.14 

Socialization Homogeneity of 

variance 

.95 .34 -.94 39 .36 -1.18 1.26 -

3.72 

1.37 

Social 
acceptance 

Homogeneity of 
variance 

1.17 .29 1.63 39 .11 2.06 1.26 -.49 4.61 

 

One notices that although there are differences in all three dimensions of the perception of social inclusion, none of 

them is statistically significant. This result determines us to state that  I2 hypothesis is not supported by analysed data.  

I3. People with Down syndrome who take part in dance classes will have a higher level of positive emotions.  

I4. People with Down syndrome who take part in dance classes will have a lower level of  negative emotions.  

In order to test these hypotheses, two t tests were performed for independent samples, having as criterion variable the 

participation or non-participation in dance classes of the people with Down syndrome.  

  
Table 6. Average scores obtained by participants at the positive emotions depending on the participation or non-participation in dance classes 

 Participation in dance 
classes N M AS ESM 

Positive emotion No 20 34.65 6.60 1.48 

Yes 21 36.14 5.29 1.16 

 
Table 7.  t test for independent samples, the differences as concerns positive affects depending on the participation or non-participation in dance 

classes 

 F Sig. t df p DM ESD 

95% CI 

Min. Max. 

Positive affect Homogeneity of 
variance 

1.59 .21 -

.80 

39 .43 -1.49 1.86 -

5.26 

2.28 

 

One notices that although there exist differences at the level of positive affects, these are not statistically  significant. 

This result determines us to state that hypothesis  I3 is not supported by the analysed data.  

 
Table 8. The average scores obtained by participants at the negative affects depending on their participation or non-participation in the dance classes 

 
Participation dance classes N M AS ESM 

Negative affect No 20 20.90 6.03 1.35 

Yes 21 22.90 7.85 1.71 

 

 

 
Table 9. t test  for independent samples, differences as regards the negative affects depending on the participation or non-participation in dance 

classes 

 F Sig. t df p DM ESD 

95% CI 

Min. Max. 

Negative affect Homogeneity of 

variance 

1.63 .21 -
.91 

39 .37 -2.01 2.19 -
6.44 

2.43 

 

One notices that there are differences at the level of the negative emotions and these are not statistically significant. 

This result determines us to state that  I4 hypothesis is not supported by the analysed data.  

I5. The perception of social inclusion is a significant predictor of  emotional states.  

I5a. The perception of social inclusion is a significant positive predictor of  positive emotions.  

I5b. The perception of the social inclusion is a significant negative predictor of   negative emotions.  

In order to test these hypotheses, two multiple linear regression analyses were performed, having as predictors the 

dimensions of social inclusion and as dependent variables, alternatively, positive and negative affects.  

 
Table 10. The analysis of multiple linear regression for social inclusion as predictor of positive affects 

Model 

Non-standardized Coefficients 

Standardized 

Coefficients 

t P B ES β 

1 (Constant) 32.83 8.58  3.83 .00 

Social isolation -.18 .20 -.17 -.87 .39 

Socialization .57 .31 .37 1.84 .04 

Social acceptance -.19 .32 -.12 -.58 .57 

a. Dependent variable: Positive affect 
b. R2 = .36 
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One notices that the perception of social inclusion is responsible for 36% of the variation of positive affects, the 

regression eequation being statistically significant,  F(3, 37) = 6.92, p < .01. Of all three components of social inclusion 

only the socialization is positively associated with positive affects  β = .37, p < .05. We can thus state that I5a  hypothesis 

is partially supported by analysed data.  

 
Table 11. Multiple linear regression for social inclusion as predictor  of  negative affects 

Model 

Non-standardized coefficients 
Standardized 

coefficients 

T P B ES β 

1 (Constant) 14.16 10.72  1.32 .20 

Social isolation .79 .25 .65 3.09 .00 

Socialization .03 .39 .02 .07 .94 
Social acceptance -.30 .40 -.17 -.76 .46 

a. Dependent variable: Negative affect 

b. R2 = .28 

 

One notices that the perception of social inclusion is responsible for 28% from the negative affects s variation, the 

regression equation being statistically significant, F(3, 37) = 4.82, p < .01. Of all three components of social inclusion 

only the social isolation is significantly positive associated  with negative affects , β = .65, p < .01. Thus, we can state 

that I5b hypothesis is partially  supported by analysed data.  

I6. The perceived social support is a significant predictor of the emotional states. 

I6a. The perceived social support is a significant positive  predictor of the emotional states.  

I6b. The perceived social support is a significant negative predictor of negative affects.   

In order to test these hypotheses, there were performed two analysis of simple linear regression, having aș  predictor 

the perceived social support, calculated as a composite variable, by summing its six dimensions and aș dependent 

variables, alternatively, positive and negative emotions. 

 

 
Table 12. Analysis of simple linear regression for social support perceived as predictor of positive emotions 

Model 

Non-standardized coefficients 

Standardized 

coefficients 

t P B ES β 

1 (Constant) 20.51 5.12  4.01 .00 

Perceived support social .19 .06 .43 2.95 .01 

a. Dependent variable: Positive affect 

b. R2 = .18 

 

One notices that the perceived social support is responsible for 18% of the variation of the positive  emotions, the 

regression equation being statistically significant, F(1, 39) = 8.72, p < .01. The perceived social support is significantly 

positive associated with positive emotions β = .43, p < .05.  One can state, that   I6a hypothesis is  supported by  the 

analysed data.  

 
Table 13. Analyse of simple linear regression for the perceived social support 

Model 

Non standardized   coefficients 
Standardized 

coefficients 

t P B ES β 

1 (Constant) 43.57 5.68  7.67 .00 

Perceived social support -.28 .07 -.53 -3.86 .00 

a. Dependent variable: Negative affect/emotion 
b. R2 = .28 

  

One notices that the perceived social support  is responsible  28% for the variation of negative affects, the regression 

equation being statistically significant, F(1, 39) = 7.67, p < .01. The perceived social support is negatively associated with 

the negative affects β = -.53, p < .01. One can state that, thus, I6b hypothesis is supported by the analysed data.  

 

4. Discussions and Conclusions 

 

By means of this study we have proposed to investigate the perception of the caregivers of the persons with DS as 

regards some general aspects of their lives and more specifically their perception towards sportive activities, where the 

accent was focused on dance.  

  The registered data at this study showed the fact that there are negative changes appeared at the level of social life 

within families who have members with Down syndrome, including rejection from society, at general level, but, for 

example, regarding the leisure activities, these are not perceived differently. At the same time, the satisfaction towards 

medical services and towards the services of the authorities, responsible for life quality, is positively perceived (Carr J., 

2008).  

As regards leisure activities, through sports activities, respondents stated that people with DS take part in these and the 

frequency is quite encouraging, being also a constancy in this regard. Among the mentioned sports were gymnastics, 
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athletics, volleyball, basketball, and other sports (Jobling, 2001, Zăvăleanu et al., 2018). Regarding the participation in 

dance classes, half of the respondents stated that they participated in them, and the participation brought delight and 

happiness to persons with Down syndrome. The results gained by us are consistent with other studies, that also registered 

the importance of the participation of persons with Down syndrome in physical activities (Andriolo et. al., 2010; Barr & 

Shields, 2011). 

By means of the first hypothesis of the study, we concluded that persons who feel more intense the negative changes 

in social life don’t perceive stronger the problems related to the social inclusion of people with Down syndrome. This 

aspect can be also explained through the fact that social acceptance or isolation are not conditioned by the modality in 

which respondents receive negative changes in social life, and can even be assimilated to them (Sayers, 2007).   

The second hypothesis showed the fact that the persons who have markedly changed the way of spending the free time 

do not perceive stronger the problems related to the social inclusion of people with DS. This aspect can be, to some extent, 

gratifying, as it can translate into some adaptation of people with Down syndrome to social life and to the ways of spending 

the free time in accordance with the possibilities they have, without feeling this is being conditioned by the social 

acceptance or exclusion (Brown & Brown, 2009, Smith, 2001).  

Hypotheses three and four showed that people with DS who participate in dance classes, won’t have a higher level of 

positive affects and a lower level of negative affects, as it was believed, but, dance and the constant practice of it could 

change this perception. A study conducted on 12 persons with DS involving dances classes, for a period of 6 months, 

showed that the dance programs had positive on balance, posture, and motor control (Cosma et al., 2017). 

Hypothesis 5 showed that the perception of social inclusion is a significant predictor of the emotions of people with 

Down syndrome, socialization associates significantly positive with positive affects, thus, the more people with Down 

syndrome participate in as many socialization activities as possible, the better and less socially isolated and accepted they 

will feel. Also the results of a study conducted on a sample of 110 respondents about the opinions of people with DS 

about their involvement in sports activities concluded that they use of sport as a method of social inclusion (Barbu et al., 

2021). 

Hypothesis six showed that the perceived social support is a significant predictor of affective states, this associates  

significantly positive with positive affects, and thus, the more people with DS have more support from the others and 

from society, the more they will experience positive emotional states, and feel more accepted. Equally, as social support 

decreases, people with DS will experience an increase in feelings of social exclusion and non-acceptance.  

A direction of further research is to investigate these answers, subsequent to the participation of all people with DS at 

dance classes and to compare the answers.  

At the same time, we aim to investigate the differences in answers given by direct relatives, from families who have a 

member with DS and from external relatives.  

In addition to the changes that involve educational, emotional, and social development, dance proved to be essential 

for the evolution of the other abilities of the human being (Murphy & Carbone, 2008).  

The established interaction through dance between persons with DS offered social inclusion, in search of their essential 

human abilities, because this art is not just a set of steps developed to perform an action, dance allows understanding, 

learning and the performance of the body as a whole and this allows communication, education and interaction between 

persons with DS and all the types of people in society (Brown et al., 2001). Dance greatly contributes to improving the 

lives of people with DS.  
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Abstract 

 

Aim of the study: Jumper knee or patellar tendonitis of the knee frequently affects both athletes who participate in activities that involve 

the jumping movement, as well as people who practice leisure training. Current studies emphasize that this pathology is difficult to 

address: so far various therapeutic treatments have been used, often based, rather, on the personal experience of the attending physician, 

rather than on scientific evidence. The aim of this study is to present our experience in recovering a group of patients diagnosed with 

knee jumper using extracorporeal shock wave therapy (ESWT / Shockwave therapy). 

Methods: In this study, 17 sports patients (17 knees), 12 men and 5 women, aged between 18 and 37 years (mean age; 27 years) were 

included. All patients underwent clinical diagnosis by performing a soft tissue ultrasound, magnetic resonance imaging and X-ray, and 

functional diagnosis by performing specific tests to identify the presence, location and severity of specific patellar tendinopathy. 

Symptomatology was classified using the visual analog scale and according to a 10-step clinical evaluation interval. The shock wave 

treatment was applied with the BTL-6000 SWT device, which allows therapy with a pressure of up to 5 bar and a frequency of up to 

20 Hz. The protocol consisted in applying 6 sessions of shock wave therapy, at an interval of 2/3 days between applications, for 3-4 

weeks. At each session, around 2000 pulses were administered, with a frequency of 10-15 Hz and an intensity that was progressively 

increased with each application, from 0.2 to 0.2 bar depending on the patient's sensitivity threshold. at the time of therapy. 

Results: We obtained satisfactory results in all 17 patients in terms of decreased pain and regained mobility in the knee joint. The 

average time to return to sports was 6 weeks. 

Conclusion: The results of this study on the treatment of extracorporeal shock waves in patients diagnosed with knee jumper are 

satisfactory and confirm the role of this alternative treatment in the management of localized tendon disorders. 

 
Keywords: recovery; joint mobility; electrotherapy; physiotherapy protocol; decreased pain. 

 

1. Introduction 

 

Patellar tendinopathy, or the condition described as a jumper knee, is a common injury associated with sports activities 

that involve jumping or running, as well as sudden changes in direction (Blazina, M.E., et al., 1973). It is a common cause 

of pain and the need for rest in various sports, such as football, basketball and volleyball (Ferreti, A., 1986; Lian, O.B., 

et al., 2005). 

The overall prevalence of this diagnosis has been reported as 14.2% in the general population (Lian, O.B., et al., 2005). 

There is an overall prevalence of 8.5%, being higher in volleyball players (14.4%) and lower in footballers (2.5%) 

(Zwerver, J., et al. 2011). 

Jumper knee has been defined as excessive injury caused by repetitive loads of mechanical stress on the patellar tendon 

(Ferreti, A., et al., 1983) that causes an initial inflammatory response followed by a stage of degeneration (Khan, KM, et 

al. al., 1999; Maffulli, N., et al., 1998). However, the etiology of patellar tendinopathy is uncertain. 

The pathophysiological etiology is represented by the slow and hypoxic regeneration of the tendon after an 

inflammatory reaction caused by a mechanical overload (Khan, KM et al., 1999; Maffulli, N., et al., 1998; Rees, JD, et 

al., 2009 ; Rees, JD, et al., 2014). The macroscopic appearance of the tendon is a brown tissue. Microscopically it is 

characterized by an abnormal collagen matrix, with reduced cellularity and vascularity. Scar tissue is usually degenerative 

and has an increased concentration of glycosaminoglycans (Rees, J.D., et al., 2009; Khan, K.M., et al., 1998). 

The first stage of patellar tendinopathy can be described as a reactive tendinopathy and an early phase of tendon 

damage, which in many cases leads to a second stage of late tendon degradation and degeneration phase (Cook, JL, & 

Purdam, CR, 2009). Histological studies have shown that there is an absence of inflammatory cells, normal prostaglandin 

levels and a lack of vascularity, so it cannot be defined as a tendonitis, but as a chronic avascular tendinopathy, usually 

located on the lower pole of the patella (Maffulli, N ., et al., 2010). 

Although patellar tendinopathy is closely related to physical activity, it has also been reported in sedentary individuals. 

Some intrinsic factors that increase the risk of developing patellar tendinopathy are excess weight (Van der Worp, H., et 
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al., 2011; Visnes, H., & Bahr, R., 2013), muscle retractions at the ischio- legs, stiffness of the quadriceps muscle (Van 

der Worp, H., et al., 2011; Witvrouw, E., et al., 2001), differences in limb lengths (Kujala, UM, et al., 1986), limited 

movement at the ankle joint (Malliaras, P., et al., 2006) or flatus (Van der Worp, H., et al., 2011; Crossley, KM, et al., 

2007). The most relevant extrinsic factor and probably the major cause in the development of this pathology are 

represented by training and physical exercises performed improperly (Ferretti, A., 1986; Visnes, H., & Bahr, R., 2013; 

Lian, O., et al ., 2003). Jumping and landing techniques, acceleration and deceleration protocols and sports training in 

general are crucial in preventing this pathology (Richards, DP, et al., 1996; Edwards, S., et al., 2010; Taunton, KM, et al. 

al., 2003). 

The use of mechano-transduction stimulation in chronic tendinopathy has been a growing field of research in the last 

two decades (Notarnicola, A., & Moretti, B., 2012; Maffulli, N., et al., 2014; Leal, C ., et al., 2012). The application of 

the focused extracorporeal shock wave gave good or excellent results, similar or even better compared to surgery, the 

advantage being that this is a non-invasive procedure with minimal side effects. Currently, it is a common treatment used 

for tennis player epicondylitis, chronic plantar fasciitis and patellar tendinopathies (Van der Worp, H., et al., 2013; Van 

Leeuwen, MT, et al., 2009; Notarnicola, A., & Moretti, B., 2012; Leal, C., et al., 2012). There is still controversy over 

treatment protocols, as many different approaches have been published with relatively similar results. The use of focused 

or radial devices, the required energy levels, the frequency of impacts and the number of sessions required, are just some 

of the extremely variable parameters in the literature, with good results and without major complications (Van der Worp, 

H., et al. , 2011; Wang, CJ, 2012; Notarnicola, A., & Moretti, B., 2012). 

1.1. Treatment of chronic patellar tendinopathy 

Patellar tendinopathy is one of the challenges encountered in the treatment of chronic patellar tendon overload 

syndromes. The patellar tendon is a non-stretching structure that has to deal with high tensile forces, the largest muscle 

groups, and the longest bones. It is the most important biomechanical point of the extensor mechanism and is responsible 

for jumping, running and decelerating movements (Kulig, K., et al., 2013). The vascular intake of the proximal insertion 

of the patellar tendon is relatively poor, and this may be an anatomical factor that may underline why tendon healing is 

slower at this level and why chronic patellar tendinopathy is generally located in this area. These patterns of vascular 

supply have been studied in order to develop techniques and avoid post-reconstruction complications of the anterior 

cruciate ligament with patellar tendon bone autografts (Jones, KJ., Et al., 2015). 

Over time, different treatment methods have been proposed for chronic patellar tendinopathy and yet there is no 

consensus on the most appropriate ones (Gaida, JE, & Cook, J., 2011; Larsson, ME, et al., 2012 ; Rodriguez-Merchan, 

EC, 2013). 

Surgery has always been the last option in the treatment of chronic patellar tendinopathy. Arthroscopic surgery limits 

the possibility of resection of pathological tissue inside the tendon (Khan, K.M. et al., 1998; Pascarella, A., et al., 2011). 

Open tenotomies with dysplastic tissue resection and removal of Hoffa's adipose layer fulfill the main purpose of the 

procedure: revascularization, pain control, and removal of angiofibroblastic tissue (Maffulli, N., et al., 2014). Even if the 

complication rate after surgery is minimal, it is an invasive procedure that comes with all the inconveniences and costs of 

a surgical protocol. Coleman et al. have shown that postoperative recovery can last up to 10 months. (Coleman, B.D., 

Khan, K.M., Kiss, Z.S., et al., 2000; Coleman, B.D., Khan, K.M., Maffulli, N., et al., 2000). 

The use of extracorporeal shock wave (ESWT) treatments has evolved from the destructive properties of shock waves 

to destroy kidney stones, to a highly effective extracorporeal regeneration system that stimulates healing and 

vasculogenesis. In the last 15 years, shock wave treatments have been used for tendinopathy with excellent results, both 

in pain control and in long-term healing of the tendon. 

1.2. Shockwave therapy in the treatment of patellar tendinopathy 

Because chronic patellar tendinopathy is a combination of hypovascularization and fibrous dysplasia that alters the 

biomechanical properties of the tendon and causes pain, Shockwave therapy has become a popular therapeutic tool for 

this condition with high efficacy and safety (Van Leeuwen, MT, et. al., 2009; Wang, CJ, et al., 2007). The first reports of 

patellar tendinopathy treated with shock wave therapy were made with focused devices. In 2000, Vara reported in a study 

of 27 patients, a 74% improvement in mobility and pain levels after 24 months in a group treated with shock therapy. 

(Vara, F., et al., 2000).  

Odgen in 2003 presented for the first time in an ISMST world meeting the results of Shockwave therapy to 11 athletes, 

with encouraging results. (Odgen, J.A., et al., 2003) In 2003, Taunton proposed shock wave therapy as a useful 

complement to recovery therapy protocols. (Taunton, K.M., et al., 2003).  

Zwerver reported results on 19 high-performance athletes treated with Shockwave therapy; 63% improvement of the 

VAS scale and 47% of the VISA-P score. (Zwerver, J., et al., 2010). Colleagues in 2003 (Peers, K.H., 2003) also found 

a decrease in pain of about 61% and improvement in the function of the affected limb 3 months after treatment in 41 

athletes treated with shockwave therapy.  

A comparison between shock wave therapy and surgery for patellar tendinopathy was also published (Peers, CH, et 

al., 2003) and no statistically significant differences were found in pain or function after 24 hours. from Monday. Thus, 

it was concluded that shock wave therapy and surgery are similar in terms of results, but with differences in terms of 

costs, recovery time and risks. 

Vulpiani studied 73 patients in a prospective knee study who did not respond to conservative treatments and found an 

improvement in pain and function of 43% after one month and 79% after 24 months (Vulpiani, MC, et al ., 2007). Wang 

compared shock wave therapy and physical therapy treatment in a controlled study of 50 patients. He had 90% good or 

excellent results in the group of patients who followed the Shockwave therapy program, compared with 50% in the group 
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of patients who followed the physical therapy program after 12 months. Using soft tissue ultrasound for diagnosis, he also 

reported vascular changes in the proximal insertion of the patellar tendon and significant differences in tendon width and 

size in patients treated with Shockwave therapy. (Wang, C.J., et al., 2007) 

In other studies aimed at relieving pain, the effectiveness of using modern devices in the treatment of painful symptoms 

has been demonstrated (Neculăeș, M., & Lucaci, P., 2017), thus highlighting the role of high intensity therapeutic currents 

in combating inflammatory syndromes. 

In 2015, Serrano conducted a comparative study between radial and focused shock waves for patellar tendinopathy. In 

the first group he used only radial waves in 5 weekly sessions of 2000 pressure waves at 2 BAR. In the second group he 

applied 2 weekly sessions of 1000 shock waves focused at 0.15 mJ / mm2. (Serrano, E., & Criado, J.C., 2014). 

 

2.  Material and method 

This study included 17 sports patients (17 knees), 12 men and 5 women, aged between 18 and 37 years (mean age; 27 

years). All patients underwent clinical diagnosis by performing a soft tissue ultrasound, magnetic resonance imaging and 

X-ray, and the functional diagnosis was obtained by performing specific tests to identify the presence, location and 

severity of patellar tendinopathy. The tests used for functional diagnosis were represented by the patellar sensitivity test 

and the crackling test. (Table 1) 

 
 Table 1. Centralization of the patients included in the study 

No. 

Subjects 

Subject 

initials 

Age gender Diagnosis Number of 

sessions 

Facet tenderness test Crepitation test 

1 I.Ș. 27 M Jumper knee right knee  6 POSITIVE POSITIVE 

2 D.B. 22 F Jumper knee right knee 6 POSITIVE POSITIVE 

3 G.D. 25 M Jumper knee left knee 6 POSITIVE NEGATIVE 

4 L.P. 31 F Jumper knee right knee 6 POSITIVE POSITIVE 

5 S.P. 30 M Jumper knee left knee 6 POSITIVE NEGATIVE 

6 N.M. 19 M Jumper knee left knee 6 NEGATIVE POSITIVE 

7 C.A. 23 M Jumper knee right knee 6 POSITIVE POSITIVE 

8 E.A. 29 F Jumper knee left knee 6 POSITIVE NEGATIVE 

9 D.R. 34 M Jumper knee right knee 6 POSITIVE NEGATIVE 

10 O.E. 37 M Jumper knee right knee 6 POSITIVE POSITIVE 

11 S.M. 18 M Jumper kneeright knee 6 POSITIVE POSITIVE 

12 V.R. 24 M Jumper knee left knee 6 POSITIVE POSITIVE 

13 S.I. 36 M Jumper knee right knee 6 POSITIVE NEGATIVE 

14 C.M. 33 F Jumper knee left knee 6 POSITIVE POSITIVE 

15 O.S. 29 M Jumper knee left knee 6 POSITIVE POSITIVE 

16 U.M. 26 M Jumper knee right knee 6 POSITIVE NEGATIVE 

17 Z.I. 27 F Jumper knee right knee 6 POSITIVE NEGATIVE 

 

Symptomatology was classified using visual analog scale (VAS) and according to a 10-step clinical evaluation interval. 

(Table 2) 

 
     Table 2. Visual analog scale for pain (VAS) 

Nr. Crt. Subject initials Initial pain Final pain 

1 I.Ș. 7 3 

2 D.B. 8 4 

3 G.D. 9 5 

4 L.P. 8 4 

5 S.P. 6 1 

6 N.M. 6 2 

7 C.A. 7 4 

8 E.A. 8 5 

9 D.R. 8 3 

10 O.E. 5 0 

11 S.M. 6 2 

12 V.R. 5 1 
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Nr. Crt. Subject initials Initial pain Final pain 

13 S.I. 7 5 

14 C.M. 8 2 

15 O.S. 7 3 

16 U.M. 7 1 

17 Z.I. 5 3 

 

The shock wave treatment was performed using the BTL-6000 SWT, which allows therapy with a pressure of up to 5 

bar and a frequency of up to 20 Hz. The protocol consisted in the application of 6 sessions of shock wave therapy, at an 

interval of 2/3 days between applications, for 3-4 weeks. At each session, 2000 pulses were administered, with a frequency 

of 10-15 Hz and an intensity that was progressively increased with each application, from 0.2 to 0.2 BAR depending on 

the patient's sensitivity threshold at the time of application. therapy.  

 

3. Results and discussions 

 
Fig. 1. The evolution of pain in the subjects participating in the study 

 

According to figure 1 we can see a decrease in pain in the affected knee for all 17 subjects participating in the study. 

We can point out the complete absence of pain after the 6 Shockwave sessions in the case of the O.E. subject, and a 

significant decrease for S.P., V.R. and U.M. 
 

 
Fig. 2. Decreased pain reported by study participants 

 

Initially, the level of pain reported by the subjects participating in the study was 68.82%, and after the end of the 

treatment the value reported by them would be 28.29%. These data can be viewed in figure 2. It should be noted that the 

pain was reduced by 40.53% compared to the value initially reported in the case of subjects participating in the study. 
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Fig. 3. Initial results of the patellar sensitivity test for the subjects 

participating in the study 

                  Fig. 4. Final results of the patellar sensitivity test for the 

subjects participating in the study 
 

During the initial evaluation with the patellar sensitivity test, 16 subjects out of 17 presented a positive test (according 

to figure 3), and at the final evaluation we emphasize that only 2 subjects out of the 16 remained with a positive result 

(according to the figure 4). We mention an increase in the number of subjects who obtained a negative test by 82.94%. 

 

  

Fig. 5. Initial results of the crepitation test for the subjects 

participating in the study 
     Fig. 6. Final results of the crepitation test for the subjects 

participating in the study 
 

 

During the initial evaluation with the crackling test, 10 subjects out of 17 presented a positive test (according to figure 

5), and at the final evaluation we emphasize that only 4 subjects out of the 16 remained with a positive result (according 

to figure 6). We mention an increase in the number of subjects who obtained a negative test by 35.29%. 

 

Conclusions 

 

Shockwave therapy treatment for patients diagnosed with knee jumpers, who have not responded to conservative 

measures and physical therapy, is an effective and safe procedure. We do not recommend it for acute conditions, because 

over 80% of cases improve with conventional treatments and only 20% develop dysplastic insertional tendinopathy. 

Shock wave therapy should be considered part of a treatment protocol for patellar tendinopathy and not just as an 

isolated treatment. Optimal results can be obtained when shock wave therapy is used in combination with eccentric 

exercises and standardized physiotherapy protocols. A rest period of about 2 weeks can significantly improve the results 

of therapy. 

There is insufficient evidence to recommend the use of radial devices instead of those focused on chronic patellar 

tendinopathy. In deciding whether to use one or the other, several variables such as costs, device availability and 

experience must be taken into account. 

Using Radial Shockwave Therapy may require more sessions, but using Focused Wave Shockwave Therapy requires 

a larger investment. In conclusion, we can emphasize that Shockwave therapy offers an effective, non-invasive, and safe 

solution for patients diagnosed with knee jumper, a clinical diagnosis that is a challenge in orthopedics and sports 

medicine. 
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Abstract 

 
Free (aerial) walkover forward (Danilova) is an acrobatic flight element from group 5, according to the International Gymnastics 

Federation Code of Points 2017-2020.  The study aims to characterize the differences of the center of mass height during the execution 

of the element according to the individual level of flexibility of the spine and hip joint. The study group consisted of 14 senior and 

junior gymnasts (n=14, 14±1.93 years, 149.35±7.94 m and 40.01±7.41 kg) that were instructed to perform the free aerial forward 

walkover (Danilova) on the floor. In order to record the data, the gymnasts were monitored by a multiple inertial measurement system 

suit. All gymnasts performed a series of 3 singular element executions and the most correct one, according to the Code of Points 2017-

2020, has been selected and further analyzed. In order to characterize the element execution, the difference of center of mass height 

between the maximum and minimum measured recorded values was correlated to two parameters as follows: 1) the maximum extension 

of the spine at the moment of the first ground contact during the landing phase of the element and 2) the hip joint angle of the landing 

limb.  Our data revealed that in gymnasts who presented a reduced mobility of the hip and/or spine, a compensatory explosive strength 

due to a supplementary limb muscle involvement during the upsurge phase of the element is needed. The characterization of all these 

elements gives a great amount of information regarding the execution technique permitting the identification of the weakest link of the 

element execution sequence. Thus, by studying the individual performance of the gymnasts when they execute Danilova, and by 

superimposing the objective kinematic data obtained from the analysis of the element, this will permit the implementing of new 

strategies of technique correction in order to obtain the required accuracy for the maximum grading of the element. 

 
Keywords: artistic gymanstics,, spine, hip joint angle, center of mass, free aerial forward walkover 

 

1. Introduction 

 

The execution of technical elements usually happens very fast, in artistic gymnastics. Therefore, the human eye can 

be depeched by the speed mistakes that are occur in different stages of the performed elements, especially in the aerial 

phase could be missed (Aleksić-Veljković et al., 2019; Haering et al., 2017). Therefore, performing biomechanical 

analysis of different acrobatic elements can lead to a better understanding of the specific requirements for a better 

execution depending on the apparatus which can help the coaches by providing scientific documented data that could be 

used in the design of training programs oriented in order to solve those mistakes (Hunter & Torgan, 1983), to prevent 

musculoskeletal overload and thus reducing the injuries (Farana et al., 2018). 

The flexibility among other components of fitness such as strength, speed, power, coordination or balance are 

mandatory for perfection in execution of technical elements (Bobo-Arce & Méndez-Rial, 2013; Di Cagno et al, 2014; 

Douda et al., 2008; Vernetta et al., 2017). Thus, the flexibility in the lumbar spine region in young female gymnasts is 

trained intensively from very young ages (Sands et al., 2015). 

The group of Collins defined flexibility as the range of motion (ROM) found in any joint or group of joints that does 

not result in pain (O´Connell et al., 2013).  In order to characterize this ROM an angular measurement that determines 

the relative position of two body segments linked by a common joint has to be performed (López-Bedoya, et al., 2013).  

The interest in the field of flexibility evaluation of different segments included all the gymnastic disciplines from 

artistic to rhythmic, both for man and women lasts for more than a decade. A few research groups demonstrated that in 

case of artistic gymnasts there are a series of tests can provide information regarding the flexibility of different segments 

of the spine and lower extremities in their studies. Thus, (Arruda de Albuquerque & De Tarso Veras, 2007) in their study 

on 55 young female artistic gymnasts tested the lower back and passive hip abduction flexibility using different tests: 

left/right split test, trunk flexion with separated legs (frog) trunk flexion with legs together.  To assess the active and 

passive flexibility both in lower back, pelvis shoulder and trunk Irurtia et al. (2010) used a trigonometric method based 

on data collected from joint angles measurements and including the results in specific trigonometric formulae using a 

battery of 7 different tests. (Gómez Ladero, et al., 2013) in their study on 60 gymnasts (41 men an19 women) also were 

interested in assessing the active and passive flexibility of the same segments. In order to obtain their results they used a 
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very complex battery of tests consisted in 9 different evaluation methods from which 5 were focused on the ROM of the 

lower back segment. Our study aims to characterize the differences of the center of mass height during the execution of 

an acrobatic element used frequently in the beam routines in female artistic gymnastics- the free aerial forward walkover 

-Danilova according to the individual level of flexibility of the spine and hip joint. 

 

2. Material and Methods 

 

The study group consisted of 16 senior and junior gymnasts (n=14, 14±1.93 years, 149.35±7.94 m and 40.01±7.41 

kg) camped at the National Sports College - “Cetate Deva” in Deva. Their average training program consisted of 30 ± 2 

hours/week.  All gymnasts were in good physical shape and no injuries were reported. The gymnasts were instructed to 

perform the free aerial walkover forward -Danilova on the floor, in a miniseries of 3 repetitions. For the element analysis 

the best execution was chosen (Domokos et al., 2020). To record the data, the gymnasts were monitored by a multiple 

inertial measurement system suit (Xsens MVN BIOMECH (Xsens Technologies BV, Enschede, Netherlands) as 

previously described (Domokos et al., 2020).  The multiple sensor suit used a 17 motion trackers, kinematic measurement 

system attached to body segments, according to the Xsens recommendations (www.mouser.com/datasheet/2/693/xsense 

; www.divaportal.org/smash) at different levels: feet, lower legs, upper legs, pelvis, shoulders, sternum, head, upper arms, 

fore arms, and hands (Fig 1).  

 

 
Fig. 1. The multi-sensorial suit 

 

The Awinda system, used within the present study operates with a 60 Hz output frame rate (Xsens MVN Whitepaper).  

The floor surface on which the element was performed respected the criteria approved by the International Gymnastics 

Federation. 

 The study respected all the recommendations of the Ethical Committee of the Physical Education and Sport Faculty 

- West University of Timisoara regarding the research methodology and GDPR legislation and was approved by the 

National Gymnastics Federation and the Board of the technical team of the National Sports College- “Cetate Deva”. 

 

Experimental procedure  

 

The stages of the experimental procedure are depicted in figure 2. The protocol consisted in a 30-minute general 

warm-up that preceeded the execution of the analysed element. After the warm-up period was finished, the gymnasts, 

randomly selected for executing the element were equipped with the Xsense sensors. The time (2-3 minutes) needed to 

complete the placement of the multisensory system had not influenced the gymnasts’ warm up status.  After setting the 

stage the sensors’ calibration that lasted about 3 minutes was carried out. The total time needed for the individual recording 

was of approximatively 10-minute interval for each gymnast. While the recordings were taken for one of the athletes, the 

other gymnasts prepared for the test by performing light exercises in order to maintain the warm-up obtain and also for 

maximum performance during execution.  

http://www.mouser.com/datasheet/2/693/xsense
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Fig. 2. The experimental protocol 

 

Data analysis  

 

Data collection was realized simultaneously from all 17 sensors of MVN-Xsens. To get accurate data for the spinal 

kinematics, sensors were positioned on the pelvis (flat on sacrum) and on the sternum (flat on the middle of the chest, 

also identified as the T8 location). For the spine and hip analysis, the following kinematics parameters were extracted: 

 

-the difference of the centre of mass height (HCOMdif) – as the difference between the maximum height of centre of 

mass recorded during the flight and the minimum height of the centre of mass recorded during the upsurge phase of the 

element. 

 
Fig. 3. The HCOM difference  

 

-the hip mobility expressed as the extension hip joint angle, measured at pelvic level when the first foot contact, after 

the flying phase occurred  

 
Fig. 4. The hip joint angle  

 

-spinal extension at lumbar level expressed as the angle between the pelvis and T8 markers 
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Fig. 5. The spinal extension angle 

 

 

The statistical analysis was performed using correlation test with determination of the Spearman r coefficient, Student  

t-test  ( data expressed in percentage as mean values ± Standard error of mean) (GraphPad v. 5.0). Values of p<0,05 were 

considered statistically significant.  

 

3. Results  

 

Our results revealed a slightly negative correlation but without statistical significance for both parameters that 

characterized the mobility at spine and hip levels are slightly not correlated to the HCOMdif (p-ns, Spearman r=-0,4, 

p=0,07 for spine mobility correlation analysis, Spearman r =-0,29, p=0,15, for hip correlation analysis, respectively).  

However, analysed individually, the data showed some particular aspects regarding the influence of either spine nor 

hip mobility on HCOMdif.   

 
Table 1. The relation between spine and hip mobility parameters that characterize the center of mass evolution 

  spinal extension @ foot 

contact  (degree) 

Hip_Joint Angle 

@ foot contact  

(degree) 

HCoM_min HCoM_max  Dif. (HCoM_min-

HCoM_max)  (m) 

Gymnast 

height(cm) 

B.A. -41,01 24,15 0,64 0,86 0,22 149 

C.O. -39,71 43,85 0,7 0,82 0,12 163 

C.S. -24,39 44,99 0,66 0,78 0,12 145 

C.M. -38,13 21,02 0,62 0,9 0,28 145 

C.A. -44,6 36,38 0,61 0,79 0,18 142 

D.I. -36,93 41,07 0,61 0,81 0,2 140 

D.B. -38,37 37,45 0,69 0,91 0,22 157 

D.A. -22,88 72,56 0,63 0,85 0,22 150 

G.E. -57,08 45,04 0,59 0,76 0,17 135 

P.A. -35,37 32,67 0,66 0,87 0,21 155 

P.A. -44,37 32,03 0,62 0,78 0,16 144 

S.S. -41,19 35,92 0,66 0,81 0,15 160 

T.D. -48,12 37,51 0,68 0,8 0,12 155 

T.A. -38,32 48,71 0,66 0,85 0,19 150 

 

Thus, analysing the date from table 1, to study the influences of spine and hip mobility on HCOMdif, we found that 

4 gymnasts presented a spine mobility included in the normal range of motion of 150-370 (-29,890 ± 3,640) reported by 

the literature (Hamill et al., 2015), and the other 10 gymnasts presented an increased spine mobility (43,090 ± 1,860). 

Regardless the spine mobility the HCOMdif in these groups present unexpected similar values of 0,18 ± 0,015  m in the 

less flexible group vs 0,187 ± 0,022 m in the more flexible one (p = ns).  

 

4. Disscusion 
 

Analysing the relation between the height of the gymnast and the behaviour of COM during the execution of the 

Danilova, we found that the similar heights the amplitude of the analysed element seems to be different due to the 

differences in spine and/or hip mobility. Thus, in case of C.M., it can be observed the highest difference of HCOM 

compering to all the other gymnast even that the spine mobility is normal (spine: 38.130 vs. normal max value of 370). 

Analysing the hip mobility, in the case of this gymnast we found an increased value with 40% higher than the maximum 

normal value reported by the literature (hip: 21,020 vs. hip normal range of 100-150) (Hamill et al., 2015). This increased 

hip mobility, was found in all gymnasts some of them presenting a mobility four times higher than normal. However, the 

value of the hip mobility, does not influence the vertical amplitude of the element during its execution.  

Regarding the spine mobility, we also found interesting results among the study group. 28,5% of the gymnasts, present 

a normal mobility within the spine, and the other 71,5% have a higher mobility ranged between 3,05%-30,05% in 

comparison with the maximum normal value for this parameter. However, this increased mobility of the spine, did not 
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significantly influenced the amplitude of the element, among the group (HCOMdif - normal spine mobility group 0,1875 

± 0,228 m vs. HCOMdif - increased spine mobility group 0,1810 ±0,0156 m, p=ns).  

Analyzing the data, we observed that the amplitude of the element was similar in the following situations either, 

normal spine mobility associated with increased hip mobility nor higher spine associated with almost normal hip mobility, 

even that within the studied group the hip mobility is significantly higher that the spine mobility (p<0,001). 

Our previous data (Domokos et. Al 2020), revealed that a lower degree of mobility of the lumbar area is not an 

impediment in performing an accurate Danilova element, but influences the lengths of the element and our present study, 

confirmed that a higher mobility does not influence the amplitude. 

Our data revealed that in gymnasts who presented a reduced mobility of the hip and/or spine, a compensatory explosive 

strength due to a supplementary limb muscle involvement during the upsurge phase of the element is needed. The 

characterization of all these elements gives a great amount of information regarding the execution technique permitting 

the identification of the weakest link of the element execution sequence. 

 

Conclusion  

 

By studying the individual performance of the gymnasts when they execute Danilova, and by superimposing the 

objective kinematic data obtained from the analysis of the element, this will permit the implementing of new strategies 

of technique correction in order to obtain the required accuracy for the maximum grading of the element. 
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Abstract 

 
Having as reference the WHO (World Health Organization)’s definition for health (a state of physical, mental, emotional and spiritual 

well-being), and correlating it with the period we are currently traversing, we have created a complex survey to evaluate the general 

nutrition level through 16 questions (weight, height, age, occupation, weight variations over the last 15 months,  number of meals per 

day, types of food consumed, food preferences, alcohol intake) and to identify types of eating behaviors through another 21 questions. 

The number of respondents to our survey was 681, of whom 241 were male and 440 female, with a wide variation in age between them. 

The parameter that helped us interpret the results was the BMI (Body Mass Index). The correlation of answers with the BMI is 

significant (p<0.0001), even though the relevance was  r=23, which leads us to think that in the future it would be useful to refine the 

questions even better. We consider that the 34.8% of people who are underweight, overweight or obese should be alarmed – this is not 

a question of physical looks, but rather about an increase in cardiovascular and respiratory disease, neurological pathologies, afflictions 

of the locomotor apparatus – in short, this represents a comorbidity for virtually any kind of illness. Another important conclusion, 

which supports the previous one, is connected to a lack of well-being that is manifested through weight oscillations (51.8% had different 

values). The reasons why the 34.8% have a weight outside of the normal BMI range (18,5 – 24,99 Kg/m2) are multiple: a chaotic eating 

schedule, missing food groups (such as dairy), excess consumption of other food groups (such as over 4-5 slices of bread per day), and 

replacing meat with meat-derived products such as salamis. Eating behaviors are a result of the way a person is taught to approach their 

relationship with food, of the habits and beliefs of the family they are a part of, and later also of their entourage and their own filters 

and information on food and nutrition. Added to all of these beliefs, values, habits and personal filters we also find the person’s 

emotions. All of these become part of the equation of our approach to feeding. When something does not function at an optimal level, 

we do not know how to interpret certain states, or fail to recognize them, or ignore them, or remain unaware of them – and we find 

ourselves with a feeding pattern that deviates from the normal (BMI modifications). After a variable amount of time, this starts to 

associate to other illnesses. We can stop the evolution towards illness only through awareness, education and a repetitive display of 

information – aimed especially at the young population. This is also what we propose to do next, through webinars that will discuss: 

- the various types of eating behaviors (constant eating, anger eating, self-destructive eating, ignorant eating, habitual eating, addictive 

eating) and their characteristics, causes and ways to overcome such behaviors - the make up of a correct food intake and how it can be 

organized in order to correspond to the theoretical requirements and to be easily implementable; also, the monitoring of the 

implementation of a healthy way of thinking about food - creating a minimal but effective physical education program, so that we can 

revert to an optimal level of health by combining adapted exercises with emotion management and with quality nutrition. 

 
Keywords: eating behavior, emotional eating, food intake, relationship with alimentation  

 

1. Introduction 

 

The WHO (World Health Organization) defines health as a state of physical, mental, emotional and spiritual well-

being. We are currently living in times of great challenges, in all areas of life. In such times, there is a tendency of adapting 

to our circumstances, without considering whether the new habits that we form are healthy or not, or whether they comply 

with recommendations from specialists or not. This is also the case for eating behaviors, that we adopt based on general 

tendencies because it’s modern to eat out, it feels special to order food that is delivered straight to our homes, and it helps 

us save time when we eat ready-made foods. But is that time “gain” truly real, if we take into account the medium- and 

long-term impacts this has on our health? 

The study we propose is part of an educational project that has multiple stages: identifying eating behaviors (the 

present article presents some of the results we obtained), creating and developing a series of educational webinars on the 

topic of nutrition and that of managing emotions, as well as developing a set of physical exercises meant to bring the body 

back to a state of physical health. Our purpose in doing all of this is to help educate and increase the health of our 

community. 

Our starting hypothesis is that the influence of information from mass-media, friends and family, combined with the 

lack of information received from credible/official sources impact people’s level of nutritional & emotional education in 

such a way that it requires improvements and clarifications. 
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2. Material and methods 

In the present paper, we will reveal some of the results we obtained from a survey of 37 questions on the topic of 

nutrition, for which we have received 681 full answers that we were able to use in our research (we received 692 survey 

responses, but we have excluded a few that were incomplete). 

The survey was distributed online. 

The data gathered two sets of information: 

- some general data about our respondents – contact information, height, weight, age, occupation, weight variation 

within the last 15 months, number of meals per day, types of food eaten, food preferences (questions 1 – 16) 

- some data about eating patterns and behaviors (questions 17 – 37) 

For interpretation we used the excel and the analysis of the Pearson correlation between the studied parameters. 

 

1. Data overview and discussions 

The distribution according to age groups is represented in Figure 1 and shows that: 

- 2.5% of subjects were younger than 18 years old 

- 24.4% were aged 18-20 years old 

- 37.1% were aged 21-25 years old 

- 6.5% were aged 26-30 years old 

- 29.5% were aged above 30 years old 

 
Fig. 1. Distribution of cases by age groups subjects. 

 

Our survey received responses from 241 male and 440 female  
Based on the declared weight and height, we calculated the BMI (Body Mass Index) that is represented graphically in Figure 2 and 

in Table 1. 

 

  

Fig. 2. Number of cases by BMI allocated to the two geanders 

 

 
Table 1. Distribution of respondents according to normal BMI values and gender 

Weight BMI range 

Number of male 

subjects 

Percentage of 
male subjects 

% 

Number of 
female 

subjects 

percentage of 
female subjects 

% 

Underweight < 18.49 2 0.83 41 9.34 

Normal (healthy) weight 18.5-24.99 142 58.92 302 68.79 

Overweight 25-29.99 77 31.95 65 14.81 

Overweight moderately obese 30-34.99 15 6.22 22 5.01 

Severely obese 35-39.99 3 1.24 9 2.05 

Very severely obese > 40 2 0.83 1 0.23 

Total  241  440  
 

 

We can observe here that the percentage of overweight + obese people (moderately / severely / very severely) 

combined is much larger in men (40.25%) than in women (22.10%) - which can be explained by the fact that women tend 

to be more careful regarding their own image. Our data is aligned with that published by the National Center for 

Evaluation & Promotion of Health, Romania (CNEPSS, 2020). 
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We can similarly explain the 9.34% of female subjects who are underweight. The analysis of the Pearson correlation 

between the studied parameters shows that our entire sample is significantly statistically correlated ( p>0.05) with a 

modification in body mass during the pandemic (r=0,23, p<0.0001). People with a high BMI have seen increases in their 

body mass over this period. The values that range either above or below the normal ones support and justify the hypothesis 

we started with – namely, that a nutritional and emotional education is necessary, and supported also by a physical exercise 

program. 

One of the questions centered on the oscillations of body weight: 18.2% of the participants have mentioned having a 

constant weight. Oscillations of +/- 2kg are considered normal, especially under stress (Bilic, 2005, Mincu, 1984, Tugui, 

1982). However, 7% of our participants had weight gains of more than 5kg. 

 

 
Fig. 3. The graphical representation of body weight oscillations 

 

The answers obtained for the question “How many times per day do you usually eat?” support the necessity for 

educational programs on this topic, because 24.4% of respondents declared that they do not have a regular eating schedule, 

while (1.7%) eat only once a day, and (21.5%) eat a maximum of twice a day – overall, this means that 48.9% do not eat 

according to what specialists recommend ((Bilic, 2005, Grigorieff, 2006, McKeith, 2005, Mincu, 1984, Tugui, 1982). 

While it is clear that the number of meals per day can also relate to a person’s type of work, age or gender, the existence 

of a correlation between these answers and the age groups mandates the need for a change in eating behaviors – up to the 

age of approximately 25, there are still growth & development processes happening in the body, and these need to be 

supported by a sufficient food intake (CNEPSS, 2020, Holford, 2007, McKeith, 2005). 

 
Fig. 4. The distribution of answers regarding the number of meals per day that our respondents eat 

 

If we look at the quality of growth and development processes, and we analyze the answers for the question “How 

often do you consume milk and dairy products?”, we notice that 14% of persons do not eat dairy at all, and 4% declare 

they do not like any type of cheese. For those 14%, we must ask if they compensate the lack of minerals with supplements 

or if they follow WHO protocols against rickets. This will be a topic that will be explored in depth during our planned 

webinars – the necessity to compensate certain classes of foods with supplements or with other substances, so that a 

person can maintain their health over a medium- and long-term. 

Only 45.42% of answers mentioned that they consume dairy and cheeses 4 or more times per week. The presence of 

the dairy food class in our food intake brings necessary mineral salts, as each macro- or trace-element category is involved 

in different processes needed for a well-functioning body. Their absence from our food can be manifested in various 

ways: tiredness, inability to focus, low school results, low physical and mental stamina, or even spasmophilia – and these 

are only a few examples (Biro 2004, Grigorieff, 2006, Mincu, 1973, Tugui, 1982). 

As a further worry and alarm signal that we would like to highlight in this paper, we would like to also point out the 

answers received for the question “How often do you consume salamis or other meat-derived products?” - here 32% of 

people declared a consumption of more than 3 times per week. This category of products, consumed with such frequency, 

does not bring quality proteins into the body, has a high salt content, as well as various taste-related additives – which 

can explain the weight gains (Mencinicopschi, 2010, Bilic 2005, Tugui, 1982). 
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Another alarm factor is the fact that 43.5% of respondents declared that they consume at least 3 slices of bread per 

day, as well as a preference for white bread (53.7%). The more ground down wheat is, the more it loses its vitamin B 

contents and the more it becomes a product with high caloric value but little nutritional value (McKeith, 2005, 

Mencinicopschi 2010, Mincu 1984, Tugui, 1982). 

All these factors (lack of dairy, consumption of salamis, preference for white bread) cannot lead to an optimal state of 

health and it is certain that the results will become visible în the medium- and long-term. 

Next we will have a look at the questions we have created in order to highlight the respondents’ eating patterns. 

17. Do you eat only when you are hungry? 

18. Do you eat even when you are not hungry? 

19. Do you eat according to the same schedule? 

20. Do you avoid foods that you’ve never tried before? 

These questions aimed to get information on the eating habits of our interviewees - whether they eat based on habit 

or principle, in other words how much they were influenced by the beliefs that were transmitted to them through education. 

Beliefs are formed through education (at school, within the family or from anyone that can be seen as an educator / 

teacher / trainer / coach), and they are built from the early childhood up to the teenage years. Our beliefs make us act on 

auto-pilot, without being in touch with our needs, or developing our intuition, or identifying what signals our body is 

sending and how we might deviate from our state of health. 

People end up functioning on auto-pilot. Besides this, there is also a belief in the lack of control over life events and 

that there are no solutions within the person’s own power to implement. This entire context is favorable to the appearance 

and development of fears – emotions which limit even further our lack of contact with our body’s emotional needs. 

When someone functions on auto-pilot, they stop asking themselves if they are hungry or if they feel the need to eat, 

and instead act only according to rules – whether something is good or bad, appropriate or not. In other words, the feeding 

patterns are being controlled by thoughts and rules, and not by sensations, instinct and the body’s own needs. Over time, 

such people suppress their joys and other positive emotions, in order to obey rules and act according to them. These are 

the people who obey rules easily - even if they end up suffering because of it, who put other people’s needs above their 

own, and also those who choose their shopping according to price. 

The questions 17 (Do you eat ONLY when you are hungry?) and 18 (Do you eat EVEN IF you are not hungry?), 

although they seem similar, bring different types of information. Those who answered Yes (52%) on question 17 

(“ONLY”) are those who obey existing rules around food and who try to eat at strict times. The words “EVEN IF’ in 

question 18 reveals the fact that people eat despite being aware they are not hungry (43.82%), which leads us to think 

they might be people who eat emotionally – this also correlates with the levels of excess weight and obesity that we 

encountered (28.01% of our subjects have a BMI of 25 or above). 

We would like to point out that eating at strict hours during the day is not a bad thing – on the contrary; it helps the 

body accomplish certain secretory cycles, while at the same time providing a digestive break needed for recovery and for 

avoiding the functional overwhelm of the body. What we want to emphasize, in relation with eating at strict times, is the 

situation when this happens rigorously, automatically, regardless of the person’s feelings and while being unaware of 

theor own sensations: for example, eating simply because it’s lunch time. 

Another clue to the rigidity of stepping away from know patterns is also in the 33.5% of responses admitting to avoid 

new foods. 

21.  Do you eat even when you’re not hungry, to satisfy a craving? 

22. Do you find yourself wondering what else you could eat or munch on, even though you’re not hungry? 

23. When you feel anger / frustration / pain / loneliness, do you calm down by eating something? 

Questions 21-23 were aimed at identifying a specific type of eating pattern: emotional eating. 

People who exhibit this type of behavior experience (whether aware or unaware) more emotions than they admit and 

try to suppress what they feel – in our survey, we had 400 affirmative answers for question 21 “Do you eat even when 

you’re not hungry, to satisfy a craving?” (58.73%). Of the 400, 191 people are overweight or obese (a BMI of 25 or 

above) – which means a proportion of 47.75%. If we see these results in light of the total number of subjects for our 

survey, the percentage becomes 28.04% for the number of people who eat even without feeling hunger. Emotional eating 

is equivalent to mistaking someone’s emotional need for a need for food. It is an overlap of the sense of emotional well-

being experienced by a person, with the sense of well-being that results from feeling full. 

The answers received for question 22 (“Do you find yourself wondering what else you could eat or munch on, even 

though you’re not hungry?”) have been correlated with those from question 21 and they support each other, which further 

reinforces the affirmation that 28.04% of people are emotional eaters, although they do not label themselves as such: food 

is used to fill the void left behind by loneliness, boredom and sadness. 

Another category of emotions that can create the need to eat is anger / frustration / pain / loneliness – question 23 

explores the presence of these emotions in the context of feeding, and we have obtained 274 positive answers (40.29%); 

for these persons, we intend to create an educational program to teach them how to manage their emotions and their food 

intake. 

24.Do you eat or drink something because it smells appealing to you? 

25. Are you unable to stop eating when something is tasty? 

26. Do you wish to eat something just because the other(s) at your table have chosen that dish? 

27. Are you drawn to eating something after you smelled or touched it? - for example, you enjoy the smell of popcorn 

in the cinema 
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28. Do you feel the need to eat something after someone describes how good it tastes? 

Often times, emotional eating described above is mistaken to cravings. 67.7% of our respondents declare that they eat 

something solely because it smells good (question 24). 

50.29% can’t stop eating when food tastes good (question 25). 

31% eat what others choose for them (question 26). 

60.6% are attracted to foods based on how they smell / touch / taste, while 48.5% are tempted to try new things they’ve 

only heard about based on how it was described to them (question 28). 

The answers to questions 24, 25, 26, 27 and 28 bring into view a gourmand trait in people. They do not feel 

psychological satisfaction, they base their behavior very much on how they feel and on the information they receive from 

others, and they feel somewhat responsible for the well-being of those around them and try to please them. The need to 

eat in large quantities is associated with the need to show more responsibility. Their well-being and happiness depends 

on the well-being and happiness of those around them, and this creates a feeling of lack that they try to compensate 

through food. For this type of persons, we will create a program of managing emotions. 

This type of food behavior has also yielded the most affirmative answers in each question in the set 

29. If you succeed at something, do you feel the need to eat something right afterwards? 

30. After putting effort into your studies / work, do you believe that food can help you relax and take away the 

tiredness? 

31. Do you find refuge in food, especially when you expect recognition from others but don’t receive it? 

Questions 29, 30, 31 were phrased in such a way to help distinguish reward-based eating. This type of behavior can 

be present in perfectionists, who demand a lot from themselves, who set very high standards from themselves, who were 

taught that in order to receive something you must first do something else, and who now await for their merits to be 

recognized. They are the type of people who feel disappointed and sad if they do not reach a certain result, and see food 

as a reward when nothing else comes: this becomes a sort of emotional transfer. 

Those who have this type of eating pattern are not many in our study: 16.2% answered affirmatively in question 29 

while another 16% admitted that they exhibit this behavior only occasionally, 15.7% answered affirmatively in question 

30 and 8.8% in question 31. 

From the perspective of emotional balance, these low values represent a good sign in terms of general eating behavior. 

32. Do you accept what someone else cooks, or do you prefer to cook for yourself? 

33. When eating alone, do you choose ready-made or low-prep foods? 

34. How often do you buy ready-made food during the week? 

35. I’d rather not eat than cook! For me, this is true / false / sometimes true. 

Through these questions, we wished to identify the existence of an ignorant and/or lazy behavior pattern. There are 

situations where people simply do not seek information about foods, appropriate eating schedules, what meals should 

contain, how foods should be optimally prepared – and they consider that eating ready-made or low-prep food (that you 

need to just assemble or warm up)is healthy. 

From our data, 20.01% of people cook for themselves, 62.20% buy ready-made or low-prep foods, 36.32% do this 

only 1-2 times per week, while 7.35% prefer not to cook at all. 

Of our results, what is most concerning is the fact that such a large percentage (62.20% or 423 persons) prefer to resort 

to food that is ready-made or doesn’t need much preparation when they eat alone – this implies a different food behavior 

when they are alone compared to when they are in someone’s company, and therefore a lack of care / attention for their 

own health, and ultimately also relates to self-appreciation and self-worth. 

Another question was aimed at alcohol consumption: 36. Do you consume alcoholic beverages (beer, wine, brandy, 

cognac, vodka)? 

The answers were great: 30.8% do not consume alcohol at all, and 61.6% drink only occasionally. There is also a 

small percentage of 1.3% who consume alcohol daily. This data is significant (p=0.0004), especially in relation to the 

BMI – those who consume alcohol daily or 4-5 times per week have a BMI in the range of excess weight or Ist degree 

obesity. 

 

Conclusions 

 

Health should become a priority - for doctors, teachers and parents equally. Health is related not just to well-being, as 

defined by the WHO, but also with quality of life. 

The study we propose very clearly highlights the lack of knowledge regarding what constitutes correct and complete 

food intake. The analysis of the Pearson correlation between the parameters we studied shows a statistically significant 

correlation (p>0.05) across the entire sample in regards to the modification of body mass during the pandemic (r=0,23, 

p<0.0001). 

We consider that the 34.8% of people who are underweight, overweight or obese should be alarmed – this is not a 

question of physical looks, but rather about an increase in cardiovascular and respiratory disease, neurological 

pathologies, afflictions of the locomotor apparatus – in short, this represents a comorbidity for virtually any kind of illness. 

Another important conclusion, which supports the previous one, is connected to a lack of well-being that is manifested 

through weight oscillations (51.8% had different values). 

The reasons why the 34.8% have a weight outside of the normal BMI range (18,5 – 24,99 Kg/m2) are multiple: a 

chaotic eating schedule, missing food groups (such as dairy), excess consumption of other food groups (such as over 4-5 
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slices of bread per day), and replacing meat with meat-derived products such as salamis. 

Eating behaviors are a result of the way a person is taught to approach their relationship with food, of the habits and 

beliefs of the family they are a part of, and later also of their entourage and their own filters and information on food and 

nutrition. Added to all of these beliefs, values, habits and personal filters we also find the person’s emotions. All of these 

become part of the equation of our approach to feeding. When something does not function at an optimal level, we do not 

know how to interpret certain states, or fail to recognize them, or ignore them, or remain unaware of them – and we find 

ourselves with a feeding pattern that deviates from the normal (BMI modifications). After a variable amount of time, this 

starts to associate to other illnesses. We can stop the evolution towards illness only through awareness, education and a 

repetitive display of information – aimed especially at the young population. This is also what we propose to do next, 

through webinars that will discuss: 

- the various types of eating behaviors (constant eating, anger eating, self-destructive eating, ignorant eating, habitual 

eating, addictive eating) and their characteristics, causes and ways to overcome such behaviors 

- the make up of a correct food intake and how it can be organized in order to correspond to the theoretical requirements 

and to be easily implementable; also, the monitoring of the implementation of a healthy way of thinking about food 

- creating a minimal but effective physical education program, so that we can revert to an optimal level of health by 

combining adapted exercises with emotion management and with quality nutrition. 
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Abstract 

 
Building a model of reorganization of physical activity carried out in conditions of maximizing health safety in the current pandemic 

context is a challenge and a necessity. The LAT model (LAT - Local active tourism) proposes a portfolio of physical activities that are 

in the top of world preferences in 2021 but accessed in a different way. This difference consists in a reconfiguration in two directions: 

the first involves the creation of outdoor sports programs that will allow people to engage in a systematic sports practice in harmony 

with nature and in accordance with theories and practices on optimal functional health and respect health recommendations; the second 

represents the creation of local tourism destinations that will combine with the announced sports practices and will offer a sustainable 

alternative to the classic pre-pandemic tourism. The applied research involved the evaluation of the individual choices regarding the 

ordering by importance ranks of the portfolio of specific activities of LAT. The results revealed a first position of importance of 

functional fitness activities with an average percentage of 16% (p> 95% and t State = 2.36) of the total use value of the LAT product 

portfolio. The next two ranked were the activities in the family of aerobic gymnastics and trekking with a value of 14% (p> 95% and t 

State = 2.24). These results should provide a benchmark when an entrepreneur wants to launch a LAT service to a category of 

population that includes the customer profile included in our research. 

 
Keywords: safety, active life, outdoor sports, Coronavirus, responsible tourism 
 

 

1. Introduction 

 

The COVID-19 pandemic, officially declared by the WHO in February 2020 (D. Cucinotta & M. Vanelli, 2020), was 

the official moment of acceptance of the profound changes generated by this unprecedented global context. The acute 

effects, but especially those in the medium and long term, herald profound changes in world economic dynamics and 

working conditions (Malliet, P., Reynès, F. & Landa, 2020). The sanitary restrictions that meant the total or partial 

blockade in certain sectors of the economic and social life put the current society in front of an unprecedented situation. 

The economic recession generated by the Covid-19 pandemic will be difficult to quantify. The effects can only be 

measured after its course ends. The scars caused will heal after a long time or never. 

The tourism sector, along with the entire hospitality industry, is one of the components of the world economy that has 

suffered the most. The cancellation or reduction of travel worldwide has led to a decline in tourism to an all-time low 

(CCSA, 2020) and the return of tourism is directly and profoundly influenced by the evolution of the pandemic and the 

legislative reactions of the governments concerned. Sectors associated with tourism according to ISIC (DESAS Division, 

2008), such as air transport, accommodation and food services, arts, entertainment and recreation were significantly 

affected by the drastic reduction in activity (CCSA, 2020). The extremely fluctuating dynamics of the economy and the 

low predictability of the global pandemic context impose a reserved attitude on the return of economic potential (IMF, 

2020). Equally, the decisions of repeated quarantine of the population to prevent the spread of the new type of coronavirus 

have generated another unprecedented situation on the emotional, behavioral and psychological dynamics of members of 

contemporary society (Pedrosa AL, Bitencourt L & Fróes ACF, 2020). On February 1, 2021, France introduced new 

severe travel conditions to avoid a general re-quarantine of the country (Ministere De L’Europe et des Affaires Etrangeres, 

2021). According to GMRO, between March 2020 and March 2021, the two major categories of global travel conditions 

- restrictions vs. authorized entry conditions - underwent a percentage change in favor of the latter (IOM, 2021). This 

further puts enormous pressure on logistics and health care. We are, therefore, on the threshold of significant changes 

imposed by the restrictions or special conditions of travel / tourism and access in special conditions to an active life as a 

fundamental measure to ensure an optimal quality of life. Another important aspect is that urban areas, especially large 

cities in developing countries, are among those most affected by the pandemic crisis (Muggah, R. & Florida, R. (2020). 
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2. Material and methods 

Designing a methodological framework for researching the LAT concept 

The initiation and organization of applied research work in the field could not be completed so far because the 

permanent legislative changes and the unpredictable restrictions imposed by the health dynamics did not allow this in 

optimal conditions. 

In order to be able to continue our scientific approach, within this unique health context, we have established a study 

calendar of this hybrid concept - LAT (Local active tourism) - developed on three different stages. 

The first stage is one of theoretical outlining, identification of the contents specific to the proposed concept and 

ordering them according to the level of importance manifested by potential customers. The second stage will be to evaluate 

the LAT product from the perspective of the interest shown by potential participants / consumers in a local community in 

relation to other leisure activities emerging in the pandemic context. The third stage will follow the statistical validation 

/ refutation of the LAT product from the perspective of an entrepreneurial effort to develop a LAT type business. 

The research effort developed in this paper represented the implementation of the first stage of validation / invalidation 

of the LAT product: theoretical delimitation of the LAT concept based on rational arguments presented and ordering by 

importance ranks of specific activities proposed by LAT among potential participants / customers. 

3.1. Theoretical analysis of delimitation of the specific content  

This concept proposes a reconfiguration of the concept of tourism in relation to interdependence with the practices of 

active and healthy living. The concept aims at active and ecological tourism, with the adaptation to the new context of 

the special travel conditions and to the public policies of health safety and prevention of the spread of the SARS-CoV-2 

virus.  

 

 

 

 

 

 

 

 

 

 
Fig. 1. The concept of LAT - components 

 

This new concept respects the legacy of the organizational culture of the sports field (Nichifor, 2017) and represents 

a major trend regarding the amateur sports behavior. This trend, which targets outdoor adventure and fitness activities, 

registered a fluctuating evolution between 2010 and 2018 (Thompson, 2018). The year 2020 brings a spectacular rise 

from position 17 (2019) to position 13 (2020) (Thompson, 2019). The forecast for 2021 offers a dramatic increase, these 

activities registering the 4th position (Thompson, 2021) in the public preferences. Adding the information presented, our 

proposal seeks to delimit a concept that aims at two interdependent directions of sustainable development: 

• creating outdoor sports programs that will allow people to engage in a systematic sports practice in harmony with 

nature and in accordance with theories and practices on optimal functional health. 

• creating new directions for the development of local tourist destinations, involving the entire chain of tourist 

production and exploitation: accommodation and dining facilities; equipment rental; payment for tourist services and 

facilities; other associated tourist effects. 

 

Designed features and benefits 

The LAT product comes in a pandemic context or, rather, in a continuum-type context in which the significant presence 

of the new type of Coronavirus is felt in all levels of society and significantly influences their activity and characteristics. 

From this perspective, the new product must be an offer that covers the following requirements and features: 

• versatility 

Possibility to present an elastic model of adaptation to a wide range of new variables following the pandemic. These 

variables can be delimited on several categories: sanitary requirements; travel conditioning; combating sanitary sedentary 

lifestyles or significantly reducing the possibilities of accessing sports services under normal conditions without 

restrictions. 

• sustainable development 

This notion delimits an integrated approach to environmental, economic and societal concerns in the decision-making 

process between sectors, territories and generations (Emas, 2015). 

• utility 

Such a product must meet real needs of the population. These needs exist latently in society and are imposed by the 

evolution of contemporary society and the need to ensure an optimal level of health, fitness and well-being. In the current 

pandemic context, these needs are amplified by government restrictions to reduce the spread of the new coronavirus. 

• attractiveness based on innovation 

LAT
development of 

local tourist 
destinations and 

operators

active and healthy 
life through 

outdoor sports 
programs
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The attractiveness of a LAT product is given by the supplier's ability to offer an updated selection of the most efficient 

and appreciated means and methods of participation in LAT activities by the public, along with the other specific 

components that make up a competitive metaproduct. 

 

The concept of LAT 

LAT is a complete / total product that consists of an outdoor program presented in the form of a portfolio of sports 

activities and motor entertainment, adventure and endurance outdoor (trekking, cycling, etc.), teambuilding, fitness 

carried out in a natural setting within a radius of 50 km around large urban agglomerations. The LAT concept involves 

accessing local tourist services (accommodation, meals and other facilities) and local tourist destinations (points of 

cultural, geographical or other interest). This concept allows people to engage in a systematic sports practice in harmony 

with nature and in accordance with the theories and practices of optimal functional health and the adaptation and 

compliance with the recommendations on combating the spread of SARS CoV-2 virus. 

 

LAT portfolio 

Synthesizing the theoretical and contextual analyzes presented and referring to international static articles for 

monitoring trends in participation and sports consumption (Thompson, 2021), we identified a number of eight activities 

that together make up a specific portfolio of activities proposed by the LAT concept. Here are the eight items: 

1. Cycle tourism (CT) 

Branch of tourism in which the movement is made by bicycle. Certain tours are established that include various 

attractions or tourist destinations that are visited and which can be reached exclusively by bike. 

2. Trekking (TK) 

Trekking is an activity that involves walking in areas further away from the urban region and that offers participants 

the exploration of destinations inaccessible or hitherto unknown to visitors. It traditionally takes place in mountainous 

areas or areas with considerable altitude. This is, however, only an option, not an obligation. 

3. Functional fitness (FF) 

It is a type of physical activity in the fitness area that uses exercises with your own weight, kettlebell, discs, elastic 

bands and frames for exercises performed in support or hanging. It is an alternative to classic weight training or weight 

training. It creates “natural” motor contexts or close to the normal demands to which man is subjected in social, 

professional, entertainment or sports activities. 

4. Endurance physical activities (long running in open air) (EA) 

This item designates mainly but not exclusively medium and long distance running. This activity requires good cardio-

respiratory fitness resources and knowledge of running technique on rough terrain or in mountainous areas. 

5. Teambuilding (TB) 

Teambuilding is a series of activities and tasks presented in the form of a process that aims to create a core of cohesion, 

communication, trust and synergy of a group's actions. The process takes place according to a well-established skeleton 

but with a dynamic-adaptive and non-formal development. 

6. Aerobics programs (PA) 

Here we delimit the choreographic fitness programs and the performance of the effort within the limits of aerobic 

consumption. 

7. Outdoor climbing & other similar adventure activities (CA) 

This item is represented by climbing on boulders, rocks or rocks in nature, climbing on artificial walls. these climbs 

can be done without safety assistance (without ropes) as in the case of bouldering or free-climbing or with assistance / 

technical support as in the case of sport climbing. 

8. Yoga & dynamic relaxation exercises (YR) 

It is a set of deep breathing exercises combined with maintaining postures (asanas) or performing movements, in total 

harmony with the self and mental, muscular and functional relaxation techniques. 

 

Identifying the order of importance of LAT items 

Our desire is to identify the order of importance of the eight items in the vision of potential customers. The applied 

research took place between September 2021 and consisted in applying a questionnaire to a group of respondents selected 

based on the recommendations establishing the inclusion criteria (Salkind, 2010). 

The selection of the subjects was made on the basis of the announcements broadcast in the online community space of 

Iaşi municipality, respecting the inclusion criteria. From the total number of volunteer requests received, using the 

RANDBETWEEN function (with the formula = INDEX (D4: D42, RANDBETWEEN (n, ni) using Microsoft® Excel® 

2019 MSO (16.0.13029.20232) 32-bit, 38 subjects were randomly selected, which matched the profile followed. 

Inclusion criteria: 

• age: 19-30 years 

• student or graduate of higher education 

• male 

• permanent residence or residence in the urban environment 

• participant in sports activities, outdoor activities at least once every two weeks 

• clinically healthy and without contraindications for exposure to physical exertion 
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The value engineering method (Nicolae, Ciobanu & Lăzărescu, 1995) (Prutianu, Anastasiei, & Jijie, 2005) was used 

as a research protocol, and the data collection tool was represented by a questionnaire applied in the form of a matrix of 

outclassing functions (Nicolae, Ciobanu & Lăzărescu, 1995). 

 

Questionnaire administration protocol: 

• the questionnaire contains on the first line and the first column the random arrangement of the studied items (specific 

portfolio of activities, presented in the form of abbreviations) (see Table 1) 

• each respondent Rn was asked to complete the LAT-SP questionnaire (Local active tourism - specific portfolio); 

• how to complete: the respondent compared each item with another item; from this comparison, depending on the 

level of individual importance given, three situations resulted (example): 

- variant 1: if EA is more important than TB = 2 

- variant 2: if EA less important than TB = 0 

- variant 3: if EA is equally important with TB = 1 

• the correctness of completing the questionnaires was verified with the help of the verification keys specific to the 

instrument; 6 questionnaires were rejected; 

• the value of the Ni score was calculated (the level of importance of each item obtained by summing the score assigned 

by the respondent on the column related to the item in question); 

• the percentage value Pi was calculated; this value represents the share of the item in the total use value of the LAT 

product and was calculated according to the formula: 

 

Pi = 
𝑁𝑖

∑ 𝑁𝑖
 

 
Table 1. The function upgrade matrix for the specific activities of LAT portfolio 

 

Obs The NI and PI rows are completed by the administrators of the questionnaire 

The interpretation of the matrix is performed as follows: the item with the highest Ni score and consequently with the 

highest weight Pi related to the total questioning value of the portfolio of LAT specific activities will represent the most 

appreciated activity from the perspective of individual interest manifested by a respondent. 

 

3. Results and discussion 

 

Following the centralization and validation of the questionnaires, the individual values Ni and Pi were calculated, 

which gives us the table of ordering by impotence ranks of the studied items (LAT-SP: Local active tourism-specific 

portfolios) 

 
Table 2. PI values 

LAT-SP 

items 

 
Statistical indicators 

CT TK FF EA TB AP CA YR 

X 0.10 0.14 0.16 0.12 0.10 0.14 0.12 0.12 

STED.P 0.04 0.04 0.05 0.04 0.05 0.04 0.03 0.04 

VAR.P 0.002  0.002  0.002  0.002  0.003  0.002  0.001  0.002  

 

 

The following order of the rank of importance of the activities specific to the LAT portfolio can be deduced from the 

table: (rank 1) FF; (rank 2) AP and TK; (rank 3) EA, CA and YR; (rank 4) CT, TB. 

 

RN  

LAT activities CT TK FF AN TB PA CA YR 

CT 1        

TK  1       

FF   1      

AN    1     

TB     1    

PA      1   

CA       1  

YR        1 

NI         

PI         
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Table 3. Analysis of the significance between the rank 1 item and the rank 2 item 

 

Statistical analysis of the significance between the averages of the rank 1 item (FF) compared to the rank 2 items (TK 

and AP) for p <0.025 (p = 0.021) (see Table 3). The calculated value of the Student's test is t Stat=2.36 which is higher 

than the table (ttable = 2.00) for a df = 62. This result demonstrates the achievement of the significance threshold between 

the calculated values. Obtaining this place clearly in the first place, among the respondents with the analyzed profile, the 

functional fitness activities. The two items, TK and AP, record identical final statistical values. This shows us their equal 

value in terms of options of importance in their choice as part of the LAT package and the comparison of the FF item 

with either of the two items (TK and AP) is the same. 

 
Table 4. Analysis of the significance between rank 2 items (TK and AP) and rank item 3 (CA) 

 

Comparing the significance of the values of the items of rank 2 (TK and AP) with that of rank 3 (CA), we observe the 

obtaining of a calculated degree of confidence of p = 0.02. It is less than p = 0.05, which gives us a higher degree of 

confidence of 95%. The value of the calculated significance threshold is t Stat=2.24 (for p <0.05) we have a ttable = 2.00. 

The higher value it has calculated compared to its standard value gives us a higher level of significance between the rank 

2 items (TK and AP) and the rank 3 item (CA). So, the calculated values make a significant difference. 

 
  

t-Test: Two-Sample Assuming Equal Variances 

   

  Variable 1 Variable 2 

Mean 0.164063 0.137207 

Variance 0.002315 0.001823 

Observations 32 32 

Pooled Variance 0.002069  

Hypothesized Mean Difference 0  

df 62  

t Stat 2.361539  

P(T<=t) one-tail 0.010678  

t Critical one-tail 1.669804  

P(T<=t) two-tail 0.021355  

t Critical two-tail 1.998972   

t-Test: Two-Sample Assuming Equal Variances 

   

  Variable 1 Variable 2 

Mean 0.13916 0.118164 

Variance 0.00166 0.001133 

Observations 32 32 

Pooled Variance 0.001396  

Hypothesized Mean Difference 0  

df 62  

t Stat 2.247547  

P(T<=t) one-tail 0.014086  

t Critical one-tail 1.669804  

P(T<=t) two-tail 0.028173  

t Critical two-tail 1.998972   
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Table 5. Analysis of the significance between rank 2 items (TK and AP) and rank 3 items (EA and YR) 

Rank 3 items, EA and YR, obtained identical statistical data. That is why they will be compared together with the 

other items. Thus, comparing the significance of the values of the items of rank 2 (TK and AP) with those of rank 3 (EA 

and YR), we observe the obtaining of a calculated degree of confidence of p = 0.025. It is less than p = 0.05, which gives 

us a degree of confidence of over 95%. The value of the calculated significance threshold t Stat = 2.29 which is higher 

than the ttable = 2.00. The value higher than its standard value gives us the proof of fulfilling the significance threshold 

between the value differences of the analyzed items. 

 
Table 6. Analysis of the significance between rank 3 items (EA, CA and YR) and rank 4 items (CT and TB) 

 

The difference between the values of the rank 3 items is substantially zero. The average values are identical, the 

indicators of the central trend differ with a very low value. Therefore, we will use in the analysis only the weakest values 

(EA or YR) in relation to the values of the rank 4 item (CT). Thus, we observe the obtaining of a calculated degree of 

confidence of p = 0.10. It is higher than p = 0.05, which gives us a degree of confidence of less than 95%. For the value 

of the calculated significance threshold t Stat = 1.63 (for p> 0.05) we have a ttable = 1.67. The lower value calculated 

compared to its standard value proves that the minimum significance threshold has not been reached. This, corroborated 

with a degree of confidence of less than 95%, can show us that the answers were not sincere in giving the individual score 

for the rank 4 item or the answers for the rank 3 items. But comparing the results between the rank 3 items with those 

rank 2 gave us a positive picture of the results. All we have to do is have a partial shadow of doubt that the answers were 

not sincere. 

 

Conclusions 

 

The contextual dynamics of the current pandemic situation require an adjustment and reorganization of the services 

sector in general. Referring to the two components - tourism and motor activities - these two were among the most affected 

by the current health situation (UNCTAD, 2021). Forced quarantine, multiple restrictions on access to fitness centers or 

free movement have created a favorable context for sedentary behavior, which can lead to negative cardio-metabolic 

(Lippi, Henry, & Sanchis-Gomar, 2020 and Mujika & Padilla, 2001) and mental health effects (Anderson & Shivakumar, 

2013). The list of negative effects induced by deprivation of exercise and exercise can continue (Warburton, Nicol & 

Bredin, 2006). The LAT model, at least from the theoretical analysis based on the rational presentation of reality, proposes 

a solution with real successful implementation in the near future in the community behavior at the level of large urban 

agglomerations with priority but not only. On the one hand, it helps to relaunch tourism in a way of greatly increased 

health safety and in a form adapted to the situation. It will also contribute to reducing the harmful effects of overcrowding 

t-Test: Two-Sample Assuming Equal Variances 

   

  Variable 1 Variable 2 

Mean 0.13916 0.115234 

Variance 0.00166 0.001823 

Observations 32 32 

Pooled Variance 0.001741  

Hypothesized Mean Difference 0  

df 62  

t Stat 2.293419  

P(T<=t) one-tail 0.012613  

t Critical one-tail 1.669804  

P(T<=t) two-tail 0.025227  

t Critical two-tail 1.998972   

t-Test: Two-Sample Assuming Equal Variances 

   

  Variable 1 Variable 2 

Mean 0.119141 0.102051 

Variance 0.001839 0.001669 

Observations 32 32 

Pooled Variance 0.001754  
Hypothesized Mean Difference 0  
df 62  
t Stat 1.63217  
P(T<=t) one-tail 0.053857  
t Critical one-tail 1.669804  
P(T<=t) two-tail 0.107713  

t Critical two-tail 1.998972   
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in the communities where it manifests itself and to the possibility of sustainable development of some vitreous regions 

until this moment by the classic tourism. On the other hand, it offers an effective, attractive and emerging alternative to 

the current health situation of reconfiguring an active and healthy lifestyle in accordance with the principles stated by 

some authors (Tanasă, Trofin & Puni, 2021), increasing immunity by systematic exposure to a form of exercise in nature, 

return to the basic values of life, (re)unification of human interconnections affected by social distancing. 

Regarding the ordering by importance ranks of the activities specific to the LAT portfolio, we found that the functional 

fitness activities, aerobics programs and trekking routes occupy the first positions. This overlaps with activities that are 

in the top preferences of fitness and exercise enthusiasts worldwide (Thompson, 2021). This should provide a benchmark 

when an entrepreneur wants to launch a LAT-type service to a category of population that also includes the customer 

profile included in our research. 

The difference between fitness and exercise activities in the top of public preferences so far and those proposed by 

the LAT model is to present them as a meta product that offers an alternative for engaging in the systematic practice of 

physical activities in harmony with nature, respecting the principles and practices on functional health and quality of life, 

all in increased compliance with the recommendations to combat the spread of the SARS CoV-2 virus. 
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Abstract 

 

Basketball is a multi-directional team sports with complex movements such as shuffles, jumps, accelerations and decelerations. Every 

sport has its sets of common injuries, and basketball is no exception. The study conducted was intended to explore the injury rates in 

the National Basketball League from Romania, in relation to aspects, such as the gender of the players, their height and weight, age 

and years of experience, their position on the field, affected body area, type of injury, missed matches and recovery time. Our study 

has highlighted a higher injury rate amongst female athletes. These findings can be attributed to the fact that female athletes in Romania, 

generally do not have access to a dedicated physical therapist on their team. Concerning the relation between the position of the players 

and the number of injuries for each, we have found wing players to be the most susceptible. Our hypothesis was that the most common 

injury site is the lower extremity, in the anatomical region of the ankle. These injuries are commonly represented by sprains and strains, 

which was confirmed in this study, as well as other research. Both male and female athletes in the study have reported to have suffered 

mostly lower extremity lesions. We have found that the correlation between injuries and weight as well as injuries and height are not 

statistically significant. However, the number of reported injuries grew with age and experience. Contrary to most research, our results 

show that players suffered more injuries during practices rather than games.  
 
Keywords:basketball; injuries; National Basketball Leagues; 

 

1. Introduction 

 

Basketball is a contact sport with complex movements, in which both aerobic and anaerobic energy systems are 

stressed (Stojanovic et al., 2018) and which frequently causes musculoskeletal injuries (Andreoli et al., 2018). Compared 

to multidirectional team sports, basketball requires the highest ratio of high-intensity running and sprinting, and also 

reported the highest frequency of lateral movements / movements (Taylor et al., 2017). The extremely intermittent nature 

of the sport highlights the fact that players frequently change movement patterns during a match (once every 1-3 seconds) 

(Stojanovic et al., 2018). 

 Every sport has its common sets of injuries, and basketball is no exception. The mechanisms involved in causing 

injuries during the game of basketball are: 

• Short and simultaneous bursts of activity (Laver et al., 2020) 

• Sudden accelerations and decelerations (Laver et al., 2020) 

• Physical contact 

The most common injuries are: 

• Ankle sprain (Stojanovic et al., 2018, Drakos et al., 2010) 

• Knee injuries / ruptures ACL (Andreoli et al., 2018) 

• Muscle overload (Prentice, 2020) 

• Facial insults 

• Finger insults (Stojanovic et al., 2018; Andreoli et al., 2018) 

• Sever's disease and Osgood-Schlatter syndrome in adolescents (McKeag, 2003) 

Ideally, players should prevent these types of injuries by building a base of strength and endurance at least three weeks 

before the start of the season. Concentration points should be: 

• Exercises to increase muscle strength and endurance (Gillette & Bill, 2020) 

• Pliometric exercises (Hansen & Kennelly, 2017) 

• Sport-specific exercises that improve the player's ability to move on the field. 
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2. Materials and methods 

The study aims to analyze injuries in professional basketball in Romania. For this, we conducted a questionnaire-based 

survey, applied to 50 professional players active in the National Basketball League (NBL). The main purpose of the study 

was to compare the injury rate based on the position played in professional basketball in Romania, the comparison of 

injuries according to the type of athlete, age and years of experience, examining the recovery time after injuries and the 

number of missed matches. 

The hypothesis of the study suggests that the most frequent injuries are suffered in the lower limb, more precisely in 

the anatomical area of the ankle, and these injuries are often of the sprain or dislocation type. 

The online questionnaire, completed anonymously and voluntarily, consisted of 35 questions that provide data on the 

age, height, weight of the player, position played in the team, years of experience, injuries suffered in the last competitive 

season, their location and type, as well as the time of recovery followed. 

Following the analysis of the informative data collected from the 50 athletes, only 42 questionnaires remained for 

analysis (26 female athletes and 16 male athletes), the 8 excluded questionnaires had unclear answers, injuries were 

reported in previous seasons which still affects the player's ability to participate in training and / or matches. 

Regarding the age of our subjects, the youngest athletes are 16 years old, and the oldest athlete is 46 years old. Most 

athletes in the study are 31 years old, being 7 out of 42. The average age of athletes is 26 years. 

 

3. Results 

 

The data on the height and weight of the athletes indicate that their average is 77 kg and 183 cm. The positions played 

on the court are also extremely important, because according to our theory, they also play a role in the injury rate. 

Analyzing the data about the position of each player reported, we found that most of them are extremes (16), playmaker 

(15) and pivots (11). 

Based on the answers received, we found out that, in the 2020-2021 season, in the Romania NBL, the 42 athletes 

suffered a total of 225 injuries, of which 155 belong to females and 70 to males. Having more female participants and 

wanting to find out which gender is more prone to injuries, we calculated the percentage of injuries divided by gender by 

the formula::  

 
𝑇𝑜𝑡𝑎𝑙  𝑖𝑛𝑗𝑢𝑟𝑖𝑒𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝑔𝑒𝑛𝑑𝑒𝑟

𝑇𝑜𝑡𝑎𝑙 𝑖𝑛𝑗𝑢𝑟𝑖𝑒𝑠
𝑋 100       (1) 

 

The results clearly show that the females are more prone to injuries than the males, the average number of lesions in 

females being 5.9 compared to the average of 4.3 in males. 

Analyzing the data reported by athletes according to height, we notice that the athlete with the most injuries, 23 in 

number, is only 175 cm tall, and the athlete with the second largest number (21) reported, measures 192 cm. 

In table 1 shows the number and percentage of injuries depending on height. We established 5 height categories and 

calculated the total number of injuries for each separately. Of course the number of people in the groups differs, and 

because of this we will compare the percentage of the number of players in the group with the percentage of injuries.    

 
Table 1. Number and percentage of injuries based on height categories 

Height (cm) 
Injuries Players 

n % n % 

< 170 56 24,9 10 23,8 

171-180 65 28,9 10 23,8 
181-190 44 19,6 11 26,2 

191-200 39 17,3 7 16,7 

201 > 21 9,3 4 9,5 

Total 225 100 42 100 

 

Based on Figure 1 we can see the total number of injuries and their average at different height categories. Thus, the 

players with a height of up to 170 cm suffered a total number of 56 injuries, being 10 people in the group, their average 

is 5.6. In the category of 171-180cm athletes there are also 10 people who reported a total number of 65 injuries, their 

average being the highest at 6.5. The 11 athletes in the height category 181-190, had 44 injuries in total, with an average 

equal to 4. In the group of people 191-200cm there are 7 individuals with a total of 39 injuries with an average of 5.5. 

The tallest athletes at over 201cm are 4 in number, and they reported 21 injuries in total, their average being 5.2. 
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Fig. 1. The total number and average of the injuries distributed by height categories 

 

From the data processing, based on Pearson's correlation coefficient, it emerged that there is no significant correlation 

(P = 069184) between height and number of injuries, for p = 0.05. 

In table 2 are presented the data on the distribution of injuries according to the weight of athletes.. To illustrate these 

numbers more clearly, we divided the players into 6 weight categories and calculated the total number of injuries in each 

separately. We calculated the average of the injuries on each weight category and the data were represented in figure no. 

2 

 
Table 2. Number and percentage of injuries based on weight categories 
 

Weight (kg) 
Injuries Players 

n % n % 

< 59 31 13.8 5 11.9 

60-69 84 37.3 12 28.6 
70-79 25 11.1 9 21.4 

80-89 39 17.3 7 16.7 

90-99 13 5.8 3 7.10 
100 > 33 14.7 6 14.3 

Total 225 100 42 100 

 
 

 

Fig. 2. The total number and average of the injuries distributed by weight 
 

From the data processing, based on Pearson's correlation coefficient, it emerged that there is no significant correlation 

(P = 0.909918) between weight and number of lesions, for p = 0.05.  

Table 3 shows the number and percentage of injuries accumulated during the season according to the age categories 

and the number of the players in each category. 

 
Table 3. Number and percentage of injuries based on age categories 

Age (years) 
Injuries Players 

n % n % 

16-20 29 12,9 8 19 

21-25 78 34,7 14 33,3 

26-30 23 10,3 7 16,7 
31-35 64 28,4 10 23,9 

36-40 10 4,4 2 4,8 

40+ 21 9,3 1 2,4 

Total 225 100 42 100 

 

Calculating the average for each age category we could see that the group of athletes aged 16-20 with a number of 8 

players, suffered a total of 29 injuries during the season, the group average being 3.6. The group of players aged 21-25, 

with a number of 14 people, reported a total of 78 injuries, their average being 5.6. The category of athletes aged 26-30 

years, has a number of 7 subjects, who in turn mentioned 23 injuries, their average being 3.3. The 31-35 years old category 

with 10 athletes in the group, accumulated 64 injuries in total, with an average of 6.4. The group of players aged 36-40 

has two people with a total of 10 reported injuries, with an average of 5. In the age category 40+ we have only one athlete 

with a total of 21 injuries, the average being the same number (figure no. 3). 
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Fig. 3. Total number and average of lesions distributed by age categories 
 

Data processed using the Pearson correlation coefficient determined that there is a significant correlation between age 

and number of lesions, with the value P = 0.0176, the result being significant at p <0.05. 

The data on the number of injuries reported to the years of experience are presented in table 4. Analyzing these data 

(figure no. 4) we can say that in the category with players with experience between 1-5 years, there are 15 people, who 

suffered a total of 61 injuries this season, the average of injuries being only 4.06. In the category of players with experience 

between 6-10 years, there are 13 people, who accumulated a total of 62 injuries, the average being only 4.76. In the 

category of players with 11-15 years of experience are 9 athletes, collecting a total of 57 injuries, with an average of 6.33. 

The players in the category with 16-20 years of experience were 2 people who suffered a total of 14 injuries, with an 

average of 7. The last category with more than 20 years of experience included 3 athletes who collected a total of 31 

injuries, reaching the average of 10.33. 

 
Table 4. Number and percentage of injuries based on experience categories 

Age (years) 
Injuries Players 

n % n % 

1-5 61 27,1 15 35,7 

6-10 62 27,6 13 31 
11-15 57 25,3 9 21,4 

16-20 14 6,2 2 4,8 

+20 31 13,8 3 7,1 

Total 225 100 42 100 

 

 
Fig. 4. Total number and average of lesions distributed by experience categories  

 

Analyzing the data using the Pearson correlation coefficient determined that the correlation between years of 

experience and the number of lesions is significant, with the value P = 0.012175, the result being significant at p <0.05. 

Reporting the total number of injuries to the playing position, we notice that most injuries were suffered by foward 

(41%), point guard (31%) and center (28%). Of the 15 point guard, 3 suffered a single injury, but one player reported a 

maximum of 10 injuries. Of the 16 forward, only one mentioned an injury, the maximum number reported being 23. Out 

of 11 centers, only one was not injured at all, the maximum number of injuries was still 21. 
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Fig. 5. Total number and average injuries based on player positions 

 

Correlating the results obtained regarding the injury rate, the affected body area and the position played, it is observed 

that the extremes suffered the most injuries in the lower limb (Table 5). 

 
Table 5. The total number of injuries, the affected body area divided by the players positions  

Body area Point Guard Forward Center Total 

Lower extremities 40 51 43 134 

Upper extremities 23 21 12 56 

Trunk 2 12 4 18 

Head 4 9 4 17 

Total 69 93 63 225 

 

Reporting the data to the gender of the player, it is observed that the female subjects reported more injuries than the 

male ones and both categories reported more injuries at the level of the lower limb compared to the other parts of the 

body. The data are presented in Table 6. 

 
Table 6. Total number of injuries broken down by gender 

Body area Female Male Total 

Lower extremities 84 50 134 

Upper extremities 40 16 56 

Trunk 15 3 18 

Head 16 1 17 

Total 155 70 225 

 

Table 7 shows the comparison in percentages of injuries suffered by athletes related to body parts and differentiated 

by gender. From their analysis we notice that the part of the lower limb most often affected is the ankle, in both males 

and females followed by knee injuries. In general, the muscles of the lower limbs represent a fairly significant percentage 

of injuries. Below, we will analyze the specificity of the types of these injuries. The hip is a fairly small percentage of 

trauma suffered at this level. An interesting piece of information is that, in the male sex, there is no player who has not 

reported at least one injury suffered in the lower extremities, but in the female sex two people have reported that they 

have not suffered any injuries at this level.  

Regarding the upper limbs, the results shown confirm that the parts of the body most affected at this level are the 

fingers of both sexes. Females reported more than double the percentage of lesions compared to the opposite sex. The 

shoulder is reported to be the second most commonly affected anatomical area. The percentage between the sexes is 

significantly different, the female registering more than double the male sex. The male sex did not report any elbow 

injury, and the female sex had the same results when it comes to the muscles of the upper limbs. A much higher percentage 

of players did not suffer any injuries at the top compared to the bottom. The interesting observation is that more than half 

of the male players did not suffer any injuries to the upper limbs, although in the lower limbs, each of them suffered at 

least one injury.  

When it comes to the trunk, without a doubt, the part most commonly affected by trauma is the spine, especially in 

women. Although both sexes reported a few minor cases of muscle injuries in this area, most athletes did not suffer any 

injuries to the torso. 

Regarding the head, we can report that the most frequently injured part is the nose. Although only females reported 

cases of injuries to the most prominent part of the face, the percentage is quite significant, and we can assume that a study 

with several participants would probably report a large number of such lesions to the opposite sex. 

In our study we can see several cases of trauma to the skull, but most athletes of both sexes were not injured at this 

level. 
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Table 7. Comparison in percentages of injuries suffered by specific body parts, based on the total number of participants in both sexes 
Region of body Part of area Feminin Percentage Masculin Percentage 

Lower extremity 

ankle 20 76.9% 14 87.5% 

knee 11 42.3% 6 37.5% 

Muscule 7 26.9% 5 31.3% 

hip 2 7.7% 0 0% 

No injury 2 7.7% 0 0% 

Upper extremity 

fingers 11 42.3% 3 18.8% 

shoulder 9 34.6% 2 12.5% 

wrist 4 15.4% 1 6.3% 

elbow 3 11.5% 0 0% 

Muscule 0 0% 1 6.3% 

No injury 8 30.8% 10 62.5% 

Trunk 

back/spine 5 19.2% 1 6.3% 

Muscule 3 11.5% 2 12.5% 

chest 2 7.7% 0 0% 

No injury 18 69.2% 13 81.5% 

Head 

Nose 5 19.2% 0 0% 

Skull 3 11.5% 1 6.3% 

eye 3 11.5% 0 0% 

mouth 3 11.5% 0 0% 

 No injury 17 65.4% 15 93.8% 

 

 
Table 8. Type of injuries divided by sex and affected areas 

 Body part Type of injuries Feminin Masculin 

Upper extremity 

No injurie 8 6 

Sprain or dislocation 11 5 

Partial / total ligament / tendon / lip rupture 4 3 

Partial / total muscle rupture 0 2 

Overuse or spasm 3 4 

Contusion 3 1 

fracture 3 3 

Skin wouds 2 0 

Lower extremity 

No injurie 2 0 

Sprain or dislocation 17 13 

Partial / total ligament / tendon / lip rupture 7 1 

Partial / total muscle rupture 0 3 

Overuse or spasm 9 3 

Contusion 3 3 

fracture 1 2 

Skin wouds 3 0 

Trunk 

No injuries 18 13 

Herniated disc 3 0 

Contusion 4 3 

Fracture 1 0 

Skin wouds 0 0 

Head 

No injuries 17 15 

Concussion 2 1 

Contusion 1 0 

Fracture 3 0 

Skin wouds 5 0 

 

Table 8 shows the types of injuries divided by gender and affected areas. It is observed that the most common injuries 

both to the lower limb (30 injuries of which 17F and 13M) and to the upper limb (16 injuries of which 11F and 5M) are 

sprains or dislocations. 

Regarding the number and percentage of missed matches due to injuries suffered during the 2020-2021 season, the 

sportswoman with the most missed matches reported that their number is 38 in total, and more than half of them, being 

due to injuries suffered in the lower limb and in the men's championship, the player with the most missed matches reported 

their number as 40, of which more than half is due to injuries to the upper extremity. 

The average of missed matches in the Men's LNB in the 2020-2021 season is 8.7 matches compared to the women's 

LNB where the average is 9.6 matches. 

Analyzing the data on the recovery time after differentiated trauma by sex, we note that the trauma in the most affected 

areas - lower and upper limbs - requires less than a month. When it comes to the torso, although most athletes have not 
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suffered any injuries at this level, it is surprising that the people who reported injuries needed an interval of 1-2 months 

to recover and return to the field. These injuries were mostly reported as contusions Table no. 9, but we can assume that 

reported disc herniations have a more significant effect when it comes to recovery time. 

In terms of head level, athletes generally do not necessarily need recovery time. These lesions are rather concussive 

and require rest and supervision. Nose fractures are also common, which may require rest until the inflammation created 

by the trauma is reduced and then athletes can return to the field if they wear a face mask. 

 
Table 9. Approximate recovery time divided into affected areas and gende 

Affected arrea Recovery time Female Male 

Lower extremity. 

< month 11 9 

1-2 month 6 6 

3-5 month 3 1 

6-8 month 4 0 

> 9 month 0 0 

No injuries 2 0 

Upper extremity. 

< month 9 7 

1-2 month 5 2 

3-5 month 1 1 

6-8 month 3 0 

> 9 month 0 0 

No injuries 8 6 

Trunk 

< month 1 3 

1-2 month 6 0 

3-5 month 0 0 

6-8 month 0 0 

> 9 month 1 0 

No injuries 18 13 

Head 

< month 7 1 

1-2 month 2 0 

3-5 month 0 0 

6-8 month 0 0 

> 9 month 0 0 

No injuries 17 15 

 

The athletes were asked where the injuries took place and they answered that the injuries from the extremities occurred 

during training and those from the trunk and head during the matches. Of the data collected, 60% also benefited from the 

assistance of a physiotherapist for recovery, but the players who actually benefited from a dedicated physiotherapist in 

the team are male players (81.3%). 

 

4. Discusion 

 

The study was conducted with the intention of exploring injury rates in professional basketball in Romania in relation 

to various aspects, such as the sex of the players, their height and weight, age and years of experience, their position on 

the field, affected body area, type of injury, missed matches and recovery time. 

Based on the results obtained, we can say that in general, female athletes had a higher injury rate than athletes of the 

opposite sex, results being confirmed by the literature (Kerr et al., 2016) These results can be attributed to the fact that 

female athletes in Romania generally do not have access to a physiotherapist dedicated to the team. 

The result about the correlation between the position of the players and the injury rate is surprising. Based on recent 

research (Reina Román et al., 2019; Harmer, 2005) we expected pivots or game leaders to be the most prone. One 

explanation for our result is that the extremes are more prone to injuries, because they practically perform both the tasks 

of drivers and pivots, being possible exposed to several situations in which an injury can occur. 

Our hypothesis, which suggests that the most common injuries are suffered in the lower limb, more precisely in the 

anatomical area of the ankle, and these injuries are often sprains or dislocations, was correct and is stated by studies in 

the literature specialty (Laver et al., 2020; Drakos et al., 2010; Harmer, 2005; Herzog et al., 2019; Kerr et al., 2016). 

The same results were obtained by Yde & Nielsen, 1990, which watched 302 teenagers in 3 sports, including 

basketball. They concluded that out of 119 injuries, the average of 3.0 was basketball, with the most common being 

sprains (32%), sprains of the ankles (25%) and tendonitis / apophysitis (12%). 

In our study, the correlation between injuries and the weight or height of athletes is not significant, as reported by 

Drakoset al. in 2010 (Drakos et al. 2010), but interestingly, despite their results, our athletes have become more prone to 

injuries with age. 

Although having access to players' anthropometric data, we decided not to calculate their BMI due to the fact that BMI 

accuracy among professional athletes has been rejected and discredited by recent studies because the equation does not 

take into account different tissues (eg lean mass, fat mass, bone) and this results in an overestimation and underestimation 
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of BMI. It has been proposed that the standard BMI equation exaggerate thinning in short individuals and fat in tall and 

muscular individuals, the latter being athletes. The higher muscle content (i.e., lean mass) in athletes is prone to BMI, 

because lean mass is about 22% denser than adipose tissue (Walsh et al, 2018) 

Regarding the level of the injured body, both females and males reported several injuries to the lower extremities, the 

most commonly affected area being the ankle, the type of injury being sprained, proving our hypothesis, which is also 

supported by recent research (Kerr et al. 2016, Clifton et al., 2018; Clifton et al., 2018) 

Contrary to sports medicine books (Laver et al., 2020) our results show that players suffered more injuries during 

training. These data can be attributed to the fact that a performance athlete can have anywhere between 5 and 15 workouts 

per week, compared to 1-2 matches, so the exposure has an extremely significant difference. 

The fact that the recovery time is generally not more than a month is due to minor injuries more often suffered, such 

as sprained ankles or hitting the fingers (Laver et al., 2020). 

 The small number of respondents (50), the lack of questions regarding the number of matches played by each athlete, 

no. of weekly workouts and physical training, limits this study. 

 

Conclusion 

 

• The extremities have the highest percentage of injuries in 3 of the 4 body segments, making them the most prone to 

injuries.  

• Females are generally more prone to injury than the opposite sex. • The correlation between height and number of 

lesions is not significant (P = 0.69184).  

• The correlation between weight and number of lesions is not significant (P = 0.909918).  

• The correlation between age and number of injuries is significant (P = 0.0176), older athletes being more prone to 

injuries.  

• The correlation between years of experience and the number of injuries is significant (P = 0.012175), athletes with 

more years of experience being more prone to injuries.  

• The lower extremity is the most frequently injured level, both in females (54.2%) and males (71.4%).  

• The ankle is the area most often affected, both in females (76.9%) and in the opposite sex (87.5%).  

• At the level of the upper extremity, the most often injured is the area of the fingers, both in females (34.6%) and 

males (18.8%).  

• Both in the trunk and in the head, both sexes reported more that they did not suffer injuries at these levels.  

• Both in the lower extremity and in the upper extremity, most injuries are sprains or dislocations.  

• In both females (61.4%) and males (56.1%), most of the missed matches were due to injuries to the lower limbs.  

• Most injuries to the torso and head generally do not force players to miss matches.  

• On average, females (9.6) missed more matches than males (8.7).  

• Both sexes generally reported a recovery time of less than a month, both for lower and upper limb injuries.  

• Athletes reported several injuries during training. 

The small number of respondents (50), the lack of questions regarding the number of matches played by each athlete, 

no. of weekly workouts and physical training, limits this study. 
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Abstract 

 

Fatigue is an overwhelming sustained feeling of exhaustion and decreased capacity to complete physical and mental work. 

Overtraining also lead to fatigue if the training regime exceeds the recovery capacity and may result in decreased sports 

performance. Objective: The aim of this review is to summarize the scientific literature that has examined the influence 

of fatigue in sports performance of tennis players. Methods: Using the following electronic databases Google Scholar, 

Pub Med and Research Gate, we searched for articles using the following keywords: tennis, training plan, sports fatigue 

and sports performance. We selected only those articles that aim on influencing fatigue in competitive tennis players. We 

identified 68 articles that meet the inclusion criteria: articles that investigated fatigue in tennis players who competes in 

tournaments, articles published in English language and those available in full text. We excluded articles published in 

abstract, that did not provide details of the method of investigation, older articles published before 2000 and articles that 

analyze muscle fatigue in recreational tennis players (players who practice tennis without being trained by a professional 

coach). Results: We have selected 25 articles that meet the inclusion and exclusion criteria. The results show that fatigue 

significantly influences sports performance of tennis players both in competition and in training. A major factor for 

delaying the onset of muscle fatigue is applying the optimum training methods, tailored to the specific individual needs 

of tennis players. Conclusions: Muscular fatigue experienced by competitive tennis players is influenced by the training 

methods, the total training time and the moment of evaluation.  

 

 
Keywords: muscle fatigue; sport performance; tennis. 

 

1. Introduction 

 

Tennis is an intermittent sport where players need a mix of physical components such as: speed, agility, strength and 

endurance capacity to achieve high levels of performance (Fernandez et al., 2009). It is a dynamic sport consisting in 

direction changes, quick breaks and different movement variations such as running, walking and simple cross step. Tennis 

uses the upper limbs as well as the lower limbs and the effort involved in this sport is a mixed effort (aerobic + anaerobic). 

Muscle fatigue can be analysed using the muscle groups of the upper and lower limbs to determine the degree of damage 

to the muscle groups during this type of exercise and whether or not their performance is impaired. During tennis matches, 

players reach a heart rate of 70-80% of their cardiovascular capacity (Fernandez et al., 2006), VO2 reaches up to 60% 

and at the end of the match muscle fatigue and stress are at the highest level. (McNaughton et al., 1992). 

 

 
Fig. 1. “Physical components and skills in tennis” (adapted from Kovacs, 2007) 

 

Athletes are subject to many factors that can affect their athletic performance and promote the onset of muscle fatigue: 
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lack of sleep, competitive stress, incomplete recovery, nutrition, injury occurrence, stress levels, and more (Fullagar et 

al., 2015). Numerous contributors state that playing a sport competitively affects athletes' performance. This is mitigated 

by a balanced and individualized diet for each athlete, quality of life, balanced rest-recovery program, and specialized 

mental preparation for competition. To determine the changes that occur in athletic performance, many studies have 

monitored maximal oxygen consumption (VO2 max) and vital parameters: heart rate (HR), respiratory rate (RR) and 

blood pressure (BP). (Noakes, 2000) 

Fatigue is an overwhelming sustained feeling of exhaustion and decreased capacity to complete physical and mental 

work. Overtraining also lead to fatigue if the training regime exceeds the recovery capacity and may result in decreased 

sports performance. 

Thus, fatigue refers to mental or physical exhaustion, which is manifested by decreased resistance or sensitivity of 

cells, organs and muscles (Huang et al., 2011). When talking about muscle fatigue it is defined as a decrease in the ability 

to generate force driven by exercise. There are few different methods of classifying fatigue. Depending on its duration, 

fatigue can be classified into acute fatigue and chronic fatigue, which can lead to Chronic Fatigue Syndrome especially 

in high performance athletes.  

Fatigue is a common non-specific symptom that is experienced by most people. It is defined as an overwhelming 

feeling of tiredness, lack of energy and feeling exhausted and refers to a difficulty in performing tasks. If the accumulation 

of fatigue is involved, it can result people in having a chronic fatigue syndrome, an overtraining syndrome, disorders, 

dysfunctions and organic diseases that can be a threat to human health (Wan et al., 2017). 

Muscle fatigue is an important issue to consider, as poorly managed workloads during trainings combined with an 

increased and intense competitive calendar can affect players` ability to perform and affect their health. It has been 

suggested that the balance between external load and tissue capacity plays a considerable determinant role in the 

occurance of injuries. Sports injuries are complex and involve both extrinsic and intrinsic risk factors. Thus, evidence has 

emerged on trainings workload management as a major risk factor for injury. Incorrect balance between load and recovery 

can lead to prolonged fatigue, negative body responses to training (maladaptation) and an increased risk of injury and 

illness (Soligard et al., 2016). 

The aim of this review is to summarize the scientific literature that has examined the influence of fatigue in sports 

performance of tennis players. Secondary goals are: 

1. to present an up-to-date scientific literature review on fatigue and methods of influencing it; 

2. to find and highlight new trends in research on different methods of influencing fatigue. 

 

2. Material and methods 

 

Data collection. Using the following electronic databases: Google Scholar, Pub Med and Research Gate, we searched for 

articles using the following keywords: tennis, training plan, sports fatigue and sports performance. In the second phase 

the keywords were used in combination to get the most accurate results. We selected only those articles that aim on 

influencing fatigue in competitive tennis players.  

Eligibility criteria: 

To be included in the review, scientific works must fulfill the following criteria: articles that investigated fatigue in 

tennis players who competes in tournaments; articles published in English language; articles available in full text.  

There have been excluded from the study: articles published in abstract, that did not provide details of the method of 

investigation; older articles published before 2000; articles that analyze muscle fatigue in recreational tennis players 

(players who practice tennis without being trained by a professional coach). 

 
Fig. 2. Prisma flow diagram 
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3. Results and discussion 

3.1 Results 

From the diagram shown above (figure 2), a number of 2188 articles were identified. Articles published between 

2000-2005 (n=1), 2005-2010 (n= 3), 2010-2015 (n= 9), 2015-2021 (n= 12). It can be seen that there is an upward trend 

in terms of conducting studies in this area in recent years. Some published studies aimed at the psychological part affected 

by fatigue (n= 8), other articles aimed at supplementation and fatigue reduction (n= 6) and last but not least injuries and 

reduced performance capacity (n= 11). The number of participants in the selected studies can be divided into the following 

categories: 0-10 participants (n= 12) and more than 10 participants (n= 13). Articles that included men in the study group 

(n= 12), that included only women (n=0), that included both genders (n= 13): articles that had both female and male 

participants compare results between these categories. 

As the most frequently used methods are physical tests (n=7) and the use of two or more methods (n=18), collecting 

blood samples from players are found in most of the selected studies. Table 1 presents the bibliographic sources included 

in this review. 

We have selected 25 articles that meet the inclusion and exclusion criteria. The results show that fatigue significantly 

influences sports performance of tennis players both in competition and in training. A major factor for delaying the onset 

of muscle fatigue is applying the optimum training methods, tailored to the specific individual needs of tennis players. 

Muscular fatigue experienced by competitive tennis players is influenced by the training methods, the total training time 

and the moment of evaluation. 

 
Table 1. Studies included in the review 

No. Article Target group Methods Results 

1. Kwak, J.-J., Yook, J. S., & 

Ha, M.-S. (2020) 

10 male tennis players 

enrolled at Pusan National 
University, South Korea 

Momordica charantia sampling (MCE), 

Summer training programme, Biochemical 
analysis. 

This study shows that the levels 

of fatigue parameters changed 
after the use of MCE 

supplementation. MCE can have 

a potential antifatigue effect. 
2. Lyons, M., Al-Nakeeb, Y., 

Hankeey, J., Nevill, 

A.(2013) 

13 expert tennis players(7 

male,6 female). 

The Modified Loughborough Tennis Skills 

Test: Groundstrokes, Tennis Hitting Sprint 

Test, Loughborough Intermittent Tennis 
Test (LITT), Achievement Goals 

Questionnaire for Sport (AGQ-S) 

The results shows that in high 

intensity effort, the fatigue 

level of the players increases 
and affects the technique but 

not the speed and accuracy of 

the shots. 
3. Poire, B., Killen, L., G., 

Green, J., M., O’Neal, E., 

K., Renfroe, L., G.(2019) 

Collegiate tennis players: 5 

males and 5 females. 

Tennis serve trials: 24 non-fault serves 

from each side (48 serves total) to a 

designated target. 
The first session followed caffeine 

ingestion 

The second session  followed a matched 
placebo ingestion. 

The results from this study shows 

that the group of players who 

received caffeine performed 
better in sprints but experienced 

stomach discomfort and higher 

nervousness compared to the 
placebo group who experienced 

a higher degree of fatigue. 

Service accuracy was not 
affected, this along with a 

decrease in fatigue demonstrates 

that caffeine ingestion is 
benefical. 

4. Ojala, T., Hakkinen, 

K.(2013) 

8 male tennis players of age 

23.0 ± 3.8 years, height 1. 85 
± 0.07m, weight 77.4 ± 

8.7kg. 

The measurements of this study were 

performed during five days. 
Maximum voluntary force (MVC); Speed 

Strength Tests; Blood sampling; DOMS 

questionnaire; RPE and heart rate. 

This study shows that MVS 

decresead constantly in each 
match played by the athlets 

alongside muscle soreness. 

Interestingly, CMJ didn't 
deteriorate and actually 

increased in the next game. 

5. Colomar, J., Corbi, F., 
Baiget, E.(2021) 

17 male junior players (ITN 
Advanced level)  age 16.5 ± 

1.5 years; height 1.77 ± 0.07 

m; body mass 69.3 ± 7.1 kg. 

Each  player performed a pre-competition 
experiment trial. 

Postural control assessment; Mechanical 

muscle characteristics; Tennis match load. 
The players performed a post-competition 

after the match. 

The results for this study shows 
that muscle characteristics and 

postural control of the players 

had no significant changes in 
degree of impairment in a 

single simulated tennis match. 

6. Rota, S., Morel, B., Saboul, 
D., Rogowski, I., Hautier, 

C.(2013) 

10 skilled and well-trained 
tennis players: age = 23.8 ± 

4.0 years; height = 178 ± 9.4 

cm; mass = 71.8 ± 11.2 kg. 

The players were evaluated in 3 sessions 
such as: isometric maximal voluntary 

contraction, tennis skill tests and fatiguing 

intermittent exercise. 

The results in this study shows 
that the intermittent exercises 

used in tennis had a significant 

influence in decreasing the 
consistency, forehand accuracy, 

and serve velocity, as well as 

decreasing the muscles engaged 
in this type of effort. 

7. Reid, M., Duffield, R.(2014) 2 professional tennis players. The investigator evaluated the movement 

characteristics. 
● Loughborough Intermittent Tennis 

Test 

Significant in this study was 

the information obtained from 
players who alternated 

technique and tactics in the 
game following the onset of 

psychological fatigue. 
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8. Jackson, M., J., Roche, D., 

M., Amirabdollahian, F., 

Koehn, S.(2019) 

43 tennis players (18 men, 25 

women). 

The measuremeants used on participants 

involved: 

● Anthropometry; 

● Dynamometry; 
● Electromyography; 

● Maximal Oxygen Uptake. 

All elements evaluated in this 

study showed better 

functionality in both lower and 

the upper body of performance 
players compared to 

recreational players. 

9. Rich, R., L., Struminger, A., 
H., Tucker, W., S., 

Munksay, B., A., Joyner, A., 

B., Buckley, T., A.(2016) 

20 collegiate men’s tennis 
players. 

Procedures used in the present study are: 
● A health history questionnaire; 

● Scapular Upward-Rotation; 

Measurement before and after 
physical activities. 

The ability of players to 
maintain scapular upward 

rotation during tennis service is 

significant when it comes to 
reduce the risk of injury.  

10. Poignard, M., Guilhem, G., 

de Larochelambert, Q., 
Montalvan, B., Bieuzen, 

F.(2020) 

Sixteen male players from 

Association of Tennis 
Players: age= 19.0 ± 3.0 

years; stature: 185.5 ± 7.8 cm; 

body mass: 77.8 ± 10.1 kg; 
years on circuit = 4.5 ± 5.0. 

Sixteen female players from 

the Women’s Tennis 
Association: age = 20.1 ± 4.3 

years;stature: 171.6 ± 5.5 cm; 

body mass: 60.5 ± 4.0 kg; 
years on circuit = 3.7± 4.0. 

3 female junior players from 
the International Tennis 

Federation 

No male junior player 

Psychometric Questionnaire (adapted from 

Hooper questionnaire); 15 different 
recovery modalities were implemented by 

players. 

This study shows that cooling 

methods are important and 
help to reduce muscle soreness 

induced by the physical effort 

required in tennis. 

11. Davey, P., R., Thorpe, R., 

D., Williams, C.(2002) 

18 senior tennis players (9 

males, 9 females): males 

20.7 ± 0.9 years and 60.6 ± 
2.7 kg; females 21.7 ± 0.6 

years and 71.5 ± 1.8 kg. 

The players performed: 

Loughborough skill test for groundstrokes 

and service; The Loughborough 
Intermittent Tennis Test; Resting capillary 

blood samples; Heart Rate. 

This study shows that when 

fatigue occurs in players, the 

accuracy of shots decreases. 
This is something that needs to 

be avoided when doing 

technical training as it can 
decrease the players' 

performance. 

12. Fernandez-Fernandez, J., 
Moya-Ramon, M., Santos-

Rosa, F., J., Gantois, P., 

Nakamura, F., Y., Sant-

Rivas, D., Granacher, 

U.(2020) 

 
25. tennis players: male (n = 

12) and female (n = 13). 

The study used the following testing 
procedures: Maturity Status; Serve Speed 

and Accuracy; Shoulder Range-of-Motion 

(ROM); Shoulder Strength; Tennis 

Training Session. 

Services performed by players 
at the end of the training 

session decreased in execution 

compared to the time when 

players train for services 

following specialized training. 

This is due to accumulated 
fatigue which can be reduced if 

a program is implemented on 

improving this shot. 
13. Wang, L., H., Lo, K., C., Su, 

F., C.(2019) 

12 experts tennis players age: 

25.1 ± 3.7 years; height: 

174.4 ± 7.0 cm; mass: 68.2 ± 
9.7 kg. 

In this study the investigator used on 

players electromyographys and a camera 

for motion analysis system to collect 
serving motion data. 

Forearm muscle fatigue is 

reduced in highly trained 

players and does not affect 
their service. Those whose 

forearm is affected will have a 

different angle at the joint that 
can affect the trajectory of the 

ball on serve. 

14. Correira, J., P., Oliveira, R., 
Vaz, J., R., Silva, L., 

Pezarat-Correia, P.(2014) 

37 tennis players (28 male, 7 
female, 18.54 ± 3.00 years 

old). 

The players had to perform 4 isometric 
tests(for trunk muscles) . 

This study determined that it is 
very important for each player 

to know how to activate their 

abdominal muscles, an element 

that is much more visible 

between players compared to 

the degree of fatigue. 
15. Fabre, J., B., Martin, V., 

Borelli, G., Theurel, J., 

Grelot, L.(2014) 

16 trained tennis players 

(age: 23.8 ± 4.5 years; 

weight: 179.5 ± 6.2 cm; 
mass: 73.3 ± 8.5 kg). 

The participants played 2 simulated tennis 

matches. The forearm muscle fatigability 

was evaluated with Kroll’s test. 

The degree of string stiffness is 

significant. Prolonged 

vibrations affect the forearm of 
players and lead to numerous 

tennis elbow injuries. 

16. Sarabia, J., M., Fernandez-
Fernandez, J., Juan-Recio, 

C., Hernandez-Davo, H., 

Urban, T., Moya, M. (2005) 

20 competitive youth male 
tennis playersage: 15.0 ± 1 

years;body height: 170.9 ± 

5.1 cm; body mass: 63.3 ± 
9.1 kg; body fat 18.3 ±6.0% 

body fat. 

The participants were evaluated using: Jump 
Tests ( squat jumps and countermovement 

jumps); Side medicine ball throw; Supine 

bench press and parallel half-squat muscular 
performance; Salivary Cortisol Samples; 

Profile of Mood States scores. 

This protocol of strength 
applied to young tennis players 

also had a psychological 

impact on them. 

17. Wiewelhove, T., Raeder, C., 
Meyer, T., Kellmann, M., 

Pfeiffer, M., Ferrauti, A. 
(2016) 

8 competitive male junior 
tennis players age: 15.1±1.4 

years; body mass: 69.0±7.5 
kg; height: 180±6.8 cm. 

Before the mycrocyle all players were 
evaluated: anthropometrical characteristics; 

Intermittent Fitness Test (30-15IFT); 
Countermovement jump (CMJ) 

performance; Creatine kinase (CK) activity; 

delayed onset muscle soreness (DOMS). 

Exercise induced fatigue was 
not affected by the methods 

used in this study to evaluate 
the players. 
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18. Duffield, R., Murphy, A., 

Kellett, A., Reid, M.(2014) 

8 male professional tennis 

players: age 20.9 ± 3.6 years; 

body mass 77.6 ± 9.3 

kg;height 183.5 ± 10.2 cm. 

Measures used in this study were recorded 

during or after each physical activities: 

technical performance; physical 

performance (accelerometry); 
physiological responses (heart rate [HR], 

blood lactate); sleep quality and quantity; 

perceptual responses (mood, perceived 
exertion, and soreness); countermovement-

jump (CMJ);; height for lower-body power; 

nude mass, and urine specific gravity. 

The use of several methods of 

recovering the athlete's 

capacity after the end of a 

training session or match 
reduces muscle soreness and 

increases the amount of game 

time during which the athlete 
does not feel fatigue. 

19. Peltier, S., L., Lepretre, P., 

M., Metz, L., Ennequin, G., 

Aubineau, N., Lescuyer, J., 
F., et al.(2013) 

8 well-trained male tennis 

players. 

The players were given a dietery protocol. 

They were evaluated in a tennis tournament 

simulation: heart rate(HR), a blood glucose 
fingerprick test, the Rate of Perceived 

Exertion(RPE). 

Athletes who took SPDs 

played with more intensity 

considering all the parameters 
investigated in this study. 

However, they felt less fatigue. 

20. Wu, C., L., Shih, M., C., 
Yang, C., C., Huang, M., H., 

Chang, C., K.(2010) 

9 male Division I college 
tennis players (age 21.8 ±2.4 

years; height 1.73 ± 0.07 m). 

In this study, the players were given a 
dietery protocol. They’ve been evaluated 

using: The Loughborough Tennis Skill 

Test, a simulated tennis match; blood 
sampling and analysis. 

 

This study shows that sodium 
bicarbonate supplements help 

prevent performance decline in 

a tennis match. 

21. Hornery, D., J., Farrow, D., 
Mujika, I., & Young, W., B. 

(2007) 

12 highly trained male tennis 
players (mean ± SD age 18.3 

± 3.0 years, height 178.8 ± 
8.5 cm, body mass 73.95 ± 

12.30 kg). 

The players performed a simulated match 
and a  performance assessment regarding 

serve and groundstokes. The strategies 
used on simulated matches are: Precooling 

and Intermittent Cooling;Caffeine 

Supplementation; Carbohydrate 
Supplementation; Placebo Control. 

The results of this study are not 
conclusive because these 

psychological characteristics 
cannot be analyzed in a 

simulated match without 

stakes. 

22. Gescheit, D., T., Cormack, 

S., J., Reid,, M., & Duffield, 
R. (2015) 

7 well-trained male tennis 

players:age 21.4 ±2.2 years; 
stature 181.8 ± 7.1 cm; body 

mass 79.9 ± 4.8 kg. 

The procedures used in the present study 

are: the Multi-Component Training 
Distress Scale; External and Internal Load 

(HR); 20 m sprint; Serve Speed and 

Accuracy; Countermovement Jump; 
isometric MVC of the Dominant Shoulder; 

Isometric Midthigh Pull; Blood Sampling. 

The intervention shows that 

there is a reduction in the total 
movement and performance of 

players in explosive exercises. 

The resulting decline in lower 
limb performance leads to 

neuromuscular fatigue.  

23. Cunha, V., C. R., Aoki, M., 
S., Zourdos, M., C., Gomes, 

R., V., Barbosa, W., P., 

Massa, M., Capitani, C. D. 

(2019) 

10 young male tennis 
players: age: 17 ± 1 years; 

stature: 176.7 ± 5.2 cm;body 

mass: 68.4 ± 7.9 kg; body fat: 

11.7 ±1.4%. 

This study evaluated players for metabolic 
parameters and blood analysis and for their 

physical performance using: Skill tennis 

performance test (STPT), Repeated-Sprint 

ability shuttle test (RSA), Rating of 

perceived exertion (RPE).  

Sodium citrate supplements 
are effective for increasing 

tennis performance. 

24. Yang, C.-C., Wu, C.-L., 
Chen, I.-F., & Chang, C.-K. 

(2016) 

This study recruited 9 right-
handed male tennis players. 

 

For the players evaluation the investigator 
used a simulated match and the next tests: 

Perceptual-motor performance test, blood 

sample collection, measurement of blood 
biochemical parameters 

This study shows that after a 
prolonged match, the 

perceptual-motor performance 

deteriorates. 

25. Suárez Rodríguez, D., & del 

Valle Soto, M. (2017) 

13 healthy male tennis 

players. 
 

To evaluate the players, the investigator 

used: HR, lactate, the number of shots and  
the number of errors. 

Following this study, observed 

results demonstrate that the use 
of  IT training combined with 

tennis-specific actions allows 

an increased work capacity. 

 

3.2 Discussion  

It is known that fatigue can occur following many reasons that can be physical and psychological. This study shows 

that researchers are interested in demonstrating the link between fatigue and sports performance. Most of the selected 

articles were based on physical tests before and after the onset of fatigue. One of the articles in this review type study 

established link between the equipment used and the occurrence of possible injuries to the joints of the upper limbs, in 

this case the string used by players and its tension (Fabre et al., 2014). Most of the articles selected in this study 

demonstrate that there are efficient methods to combat fatigue (Kwak, 2020; Jackson 2020; Duffield, 2014). 

During critical moments in the game of tennis such as certain strokes or serves, changes of direction and short breaks 

between points depend very much on the anaerobic capacity of the players. It is therefore very important to analyse and 

understand the nature of this sport. As we mentioned at the beginning of this study, in tennis we have a mixed type of 

effort (Kovacs, 2007; Fernandez-Fernandez et al., 2009).  

The Loughborough Tennis Skills Test is a useful test used as  method for measuring the decline in tennis skills 

resulting from developing fatigue. Skills such as service and groundstroke accuracy was significantly decreased after 

volitional fatigue (Davey et al., 2002). Lyons et al.(2013) also used the Loughborough Tennis Skills Test and determined 

that a high-intensity workload during training sessions before the match can affect the outcome results in crucial moments 

which are very important in this game. For this reason, the trunk and lower back muscles play an important role, especially 

when it comes to accuracy and precision of services. For their study regarding biomechanics of the tennis serve, Roetert 

et al.(2009) shows that the serve uses the trunk and back muscles in the first phase of the movement, when the player 

prepares to hit the ball: this first phase consists in a hyper-extension of the trunk. Following the acceleration phase and 

the follow through phase. In addition to the muscles of the back and trunk, the muscles of the upper limb are affected 



 Proceedings of ICU 2021 170 

 

© 2021 . EDlearning.it 

when fatigue occurs in the forearm and can lead to changes in the biomechanics of service resulting in injury (Kumar, 

2006). Practicing the serve at the end of the training session decreases its speed and accuracy mainly because the drills 

have created a state of fatigue due to the complex movement of this stroke (Mendez-Villanueva et al., 2007). 

 

Conclusions 

 

The study shows that fatigue significantly influences sports performance of tennis players both in competition and in 

training. A major factor for delaying the onset of muscle fatigue is applying the optimum training methods, tailored to the 

specific individual needs of tennis players. Muscular fatigue experienced by competitive tennis players is influenced by 

the training methods, the total training time and the moment of evaluation. 

The nutritional supplements, such as sodium bicarbonate, sodium citrate and caffeine helps athletes to prevent fatigue. 

Intervention with a specialized training program on tennis players positively influence fatigue, reduces injuries and 

increases their tennis performance.The court surface and the playing equipment (racket and string) play a major role in 

the occurrence of certain upper and lower limb injuries. Too much tension on the racket string increases the chances of 

tennis elbow. Just as a hard surface can cause knee joint pain.  It is important for players who are not in the best shape to 

improve their physical condition in order not to alter the biomechanics of the movement. Changing biomechanics will 

lead to injury. 
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Abstract 

 
Aim. Compromising of the global functionality of the hand, respective, compromising of the prehension, represent a hard tolerate and 

compensate handicap in handball.  We supposed that the use of our kinesiological therapy for recovery of prehension in handball 

players, will lead to efficient results of complete prehension recovery and injury prevention of the hands. Methods. We realized a case 

study on two male handball players from CSU Medgidia. The proposed recovery program was 3 sessions of the week, one hour 

duration, for the six weeks. Methods for assessment of the degree of recovery were scale of pain intensity, Dreiser functional index 

and assessment of the strength of palmar flexors (classical mechanic dynamometer – type DRP-90). Results. The values for pain 

intensity were reduced from the initial testing to the final one. Statistical analisys shown that the Dreiser functional index was 

significantly better at final testing, in both subjects (t = 5.449, p ˂ 0.01 for the subject no 1, and t = 5.377, p ˂ 0.01 for the subject no 

2). And the same result was found for the strength of palmar flexors (t = 4.523, p ˂ 0.01 for the subject no 1, and t = 4.657, p ˂ 0.01 

for the subject no 2). Conclusions. The kinesiological therapy is indispensable for recovery after injuries in handball players, and the 

subjects who used the kinesilogical recovery recorded significant improvement from initial testing to the final one. 
 
Keywords: prehension; handball; recovery 

 

1. Introduction  

 

From an anatomical point of view, the hand is the most complicated limb segment of the body, with a great anatomical 

physiological complexity and it is the frequent site of many traumas. Injuries to the hand, quite common in handball 

players, can be the result of multiple microtraumas to which the hand is subjected during specific sports activities. 

Compromising the overall functionality of the hand, respectively compromising the grip represents a disability difficult 

to tolerate and compensate by athletes.  

The wrist, hand and fingers contribute at the upper limb dynamic in general and offer an extremely large palette of 

singular and/or combined motions (flexion, extension, abduction, adduction, rotation, circumduction) which conduct the 

human expressivity (Calota et al. 2021). Grip is the ability of the human hand to grasp objects. We can distinguish grip 

(„deep” grasping, with force) and tweezers (grasping in which only fingers participate, without the palm).  

On the three main forms of grasping, the most complete one is between the „thumb column”, on the one hand and the 

rest of the fingers and palm, on the other (Baciu, 1972). 

In the grip rehabilitation it must be taken into account that the hand extensors, fingers flexors and adductor muscles 

work synergistically with the hand flexors, fingers extensors and abductors (Mircioagă, 2010). 

Unfortunately, it is well known that the practice of handball often leads to injuries, especially on the hand level. 

Therefore, handball injuries are a point of interest for the specialists in the field. Among the most common and 

consequently studied are those produced at the wrist joint – spains, dislocations or ruptures of ligaments (Cristuţă, 2017, 

Pasztai, 2001, Oprea et al, 2017). 

Handball is a contact sport and lately it causes the whole range of injuries and at all levels of the musculoskeletal 

system. Sprains of the hand, fingers, ankles, knees, musculoskeletal injuries, meniscus injuries are common. Permanent 

contact with the opponent often leads to injuries. For these reasons, in the handball games ttraumas are frequently 

encountered (Raţă, 2005, Lillegard & Rucker K, 1993, Baciu, 1972, Poenariu et all., 1985, Sbenghe, 1987, Mircioagă, 

2009, Mircioagă et al., 2009).  
During the handball game there are multiple possibilities of injury. The location of known accidents over time is as 

follows:  

• hands and fingers – 14%; 

•  ankle – 10%; 

•  knee – 7%; 
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•  elbow – 5%. 

• The resuming of 64% of the localisations are listed as diverse, because more than half of them are contusions with 

muscular or tendon localization (Hantău, 2011).  

The need to prevent the traumas of performance athletes is extremely high, espeacially in the first performance 

standard, as at this level exceptional results are expected (Popescu, et al., 2021). 

Kiss (2002), Mircioagă (2010)  sustain that athletes who include in their training exercises specially designed for grip 

will gain in terms of strength and neuromuscular control, as well as increasing the dynamic stability of the joints (stability 

of the joint during the movements) and relearning the pattern of movements and skills used during the performance of 

daily activities and those specific to the sport practiced.  

We sustain that the purpose of the grip recovery is to develop muscle strength and neuromuscular control, so that the 

goal is to have better control and more effective protection of the wrist during  training / competition stress. If the strength 

of the flexor muscles and the neuromuscular control are not completely restored, the risk of recurrence increases 

considerably.  

The objective of including grip rehabilitation exercises in the handball players recovery is to provide a progressive 

demand on the muscles of the hand, which should cause changes in the strength of the athletes fkexor muscles, so as to 

eliminate the shortcomings / limitations caused by injury. Basically, this is the role of recovery, to help athletes adapt 

more quickly to the training process and to prevent other injuries (Teodor, Popa & Petcu, 2021).  

This paper presents the use of the chosen kinetic means proposed to be included in the grip recovery program of 

handball players in order to  obtain effective results in terms of its total recovery.  

 

2. Methods 

 

Sportive diagnose1: police dislocation that required plaster immobilization. For this, the evolution of the recovery was 

followed in two male subjects, handball players at CSU Medgidia, aged 25 and 26 respectively. The proposed recovery 

program was 3 sessions per week, lasting 1 hour, for 2 weeks.  

As methods for evaluating the degree of recovery we used the pain intensity scale, the Dreiser Functional Index and 

the evaluation of the strength of the palmar flexors (classic mechanical dynamometer type DRP-90). In the evaluation of 

the kinetic program, three characteristics of the dependent variable were taken into account, namely:  

✓ Fighting pain  

✓ Increased joint mobility  

✓ Increased muscle strength  

Sportive diagnose 2: grade II sprain police + metacarpo-phalangeal index and medius sprain, which required 

immobilization with plaster splint.  

For both athletes, the kinetic program began 14 days after the accident (immediately after the cast was removed).  

In carrying out the seizure recovery program, the following objectives were taken into account:  

➢ Control of the inflammatory process and fight pain;  

➢ Minimazing the effects induced by the suspension of kinetic activity;  

➢ Recovery of the joint mobility;  

➢ Recovery of the muscular strength;  

➢ Regaining the muscular coordination characteristic of the motor activities specific to the practiced sport; 

➢ Reintegration in the training and competitive sports activity with the establishment of mainantenance and warm-

up programs.  

The recovery program was designed especially for the two athletes and it included various exercises, for which a series 

of equipment was used,of which we mention:  

Sitting with the palm resting on the table top – the extension of each finger (2x5 reps for the affected limb and for the 

healthy one). 

 

 

 

 

 

 

 

 

Sitting , hand resting on the table, with the palm face up –finger flexion  

with a rubber ball (2 x 5 reps for affected limb and then for the healthy  

one).  
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Sitting – „mechanical pencil” exercise (2 x 5 reps). 

            

 

 

 

 

 

Sitting – flexing each finger on the ball (3 x 5 reps). 

 

 

 

 

 

 

Standing, hand holds a rubber disc (Grip Trainer) – perform 

flexions and extensions of the fingers (6 x 5 reps).  

 

 

 

 

Sitting, forearm on the table, palm facing upwards, holds a flexor with  

the opening towards th little finger – perform finger flexion (6 x 5 reps).  

 

 

 

 

 

 

 

Sitting, palm facing down, holds a flexor with the opening to the little finger – 

perform finger flexion (6 x 5 reps).  

 

 

 
 

 

 

 

 

Sitting, hand holds a medical dynamometer – push-ups with each finger  

(6 x 5 reps). 

 

 

 

 

 

 

 

 

Sitting, a medical elastic is fixed on the fingers – flexions 

and extensions are performed (8-10 x 5 reps).  
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Sitting, hand fixed on a medical dynamometer with elastics – flexion  

and extensions of the fingers (3 x 5 reps).  

 

 

 

 

 

 

3. Results and discussions 

 

Fighting pain  

Table no. 1 presents the subjectives values of pain intensity felt by our subjects.  
      

 Table 1. Pain intensity values  

Case study Pain intensity Initial testing Final testing 

1  
Police dislocation 

Intense pain   3  

Moderate pain   

Absence of pain  1 

2 
Sprain grade II police, index and medius 

Intense pain   3  

Moderate pain   

Absence of pain  1 

 

As it can be seen in table no. 1, at the initial test both cases complained of intense pain, while at the final test 

these charges disappeared, both subjects choosing the “no pain” option. This shows that the recovery program has 

achieved its goal of fighting pain.  

 

Increased joint mobility  

Dreiser Functional Index 

 
Table 2. Dreiser Functional Index values 

Items 

Study case 1  

Police dislocation 

Study case 2  
Sprain grade II police, index 

and medius 

Initial testing 
Final  

testing 
Initial testing Final testing 

1. Are you able to turn a key in a lock? 1 5 1 5 

2. Are you able to cut meat with a knife? 1 4 1 5 

3. Are you able to cut cloth or paper with a pair of scissors? 1 5 1 5 
4. Are you able to lift a full bottle with the hand? 3 5 3 5 

5. Are you able to clench your fist? 2 5 2 5 

6. Are you able to tie a knot? 1 5 2 5 
7. For women: Are you able to sew? 

   For men: Are you able to use a screwdriver? 
1 5 2 5 

8. Are you able to write for a long period of time? 1 5 1 5 
9. Would you accept a handshake without reluctance? 2 5 2 5 

10. Are you able to fasten buttons? 1 5 1 5 

Total score 14 49 16 50 
X  1.40 ± 

0.69 

4.90± 

0.31 

1.60± 

0.69 

5.00± 

0.00 
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The statistic analysis of the Dreiser functional index showed that the final test results were significantly better than 

the initial ones, both for subject no. 1 (t = 5.449, p ˂ 0.01), as for subject no. 2 (t = 5.377, p ˂ 0.01).  

The graphical distribution of the Dreiser functional index values , for the 10 items, is presented below, for each subject 

(fig 1 and fig. 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

As it can be seen, in the initial testing, both subjects opted for values between 1 and 3, values that characterise a very 

low level of functional mobility. We note that the value 3 was named by both subjects only onve, in item 4 – “Can you 

pick up a bottle from below?”.  

Instead, at the final testing, for all 10 items, the subjects opted for the value 5 – activity very easy to perform, with 

one exception, subject no. 1 gave the value 4 to item 2 – “Can you cut a piece of meat with a knife?”.  

Based on these results, we can say that the increase in joint mobility is evident in the final test compared to the initial 

one and that the recovery program managed to bring this aspect to its pre-injury form.  
Increased muscle strength  

The evaluation of the palmar flexors force was performed with a classic mechanical dynamometer, type DRP-90. Each 

subject performed two attemps – only with the injured hand (which was also the dexterous one) and then the average was 

calculated . The results are presented in Table no. 3  

 
     Table 3. Palmar flexors force values  

Attempt 

Study case 1  

Police dislocation 

Study case 2  

Sprain grade II police, index and medius 

Initial testing 
(kgf) 

Final testing 
(kgf) 

Initial testing 
(kgf) 

Final testing 
(kgf) 

Attempt 1 10 48 12 50 

Attempt 2 6 52 8 54 

X ± DS 8.00 ± 2.82 50.00 ± 2.82 
9.00 ±  

4.24 
52.00 ± 2.82 

 

The statistical analysis of the values of the palmar flexors force showed that at the final test the results were 

significantly beter than the initial ones, both for the subject no. 1 (t = 4.523, p ˂ 0.01), as for the subject no. 2  (t = 4.657, p 

˂ 0.01). At the initial testing, both subjects recorded very low values, between 6 and 10 kgf, fact that allows us to say that 

at the time of recovery the force at this segment was almost non-existent. Instead, in the final test, both subjects managed 

to obtain very good values, between 48 and 58 kgf, close to the values recorded by Barbero, et al., (2014), but at uninjured 

handball players, and by Gidu et al, (2019). 

Based on these results, we can say that the strength of the palmar flexors is significantly better in the final test than in 

the initial one and that the recovery program managed to bring this aspect to its pre-injury shape.  
 

Conclusions 

 

Following the aplication of the experimental program for post-traumatic recovery of the grip in performance handball 

players and the statistical  analysis of the obtained results, the following were found:  

1. The correct application of the recovery measures ensured the rapid return of the athletes involved in the experiment 

in the performance sportive activity (training and competition).  

2. Providing kinetic treatment was performed taking into account the requirements of ensuring continuity, rhythm and 

consistency during the recovery sessions.  

3. The subjects involved in the kinetic tratmentregistered significant improvements at the final test compared with the 

initial one.  

4.Carrying out the proposed kinetic program determined the decrease of the initial pain felt by the athletes, as well as 

the increase of the joint mobility and muscular strength.  
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Abstract 

 
Introduction: Recently, three-dimensional (3D) technology has been utilized to scan, design and fabricate orthoses for different hand 

pathologies and injuries. Although this method is a popular solution that raised interest in recent studies, it is hard to objectively 

evaluate the technique due to the lack of data and evidence in the field. Objective: To evaluate the feasibility of developing a 

personalized orthosis utilizing an accessible 3D scanner, a conventional 3D modelling software and a commercial 3D printer for a 

patient suffering from chronic wrist pain. Method: The right hand of a man with chronic wrist pain was scanned with an accessible 

three-dimensional scanner in order to obtain the topographic anatomy map of the segment. The prototype was modelled using 

conventional software and tools in order to obtain the orthosis design and the device has been printed with a commercial 3D printer.  

Results: A 3D printed orthosis was obtained following the process and methods suggested in recent relevant studies utilizing accessible 

3D software and hardware. Although the manufactured device indicates a number of advantages, compared with conventional 

immobilization techniques in particular, it cannot yet be integrated in all pathologies rehabilitation protocols due to its faults. 

Conclusion: We designed and manufactured a patient-specific 3D printed hand orthosis for chronic pain with initial results that indicate 

the need of further research in order to make the method more accurate and accessible to the clinicians. We are looking forward to 

continuing the research with a group of patients and a matched control. 

 

Keywords: 3D printed; orthosis; hand 

 

1. Introduction 

 

An orthosis represents a medical device that is generally utilized in orthopedic and traumatology in order to assist the 

functionality of the human body after a surgery, a trauma, a distortion, for arthrosis patients; and can be used even for 

prevention in some cases. Moreover, an orthosis can be integrated for a number of objectives, such as: to restrict a motion, 

to assist movement, to prevent bones faults, to reduce the load exercised upon articulations, etc. (Mayer et al., 2014; Chae 

et al., 2020; Weinstein et al., 2013) The conventional orthoses are tailor-made plaster casts or can be purchased as an off-

shelf product, these procedures are relatively simple, inexpensive and are generally considered reliable by clinicians. 

Nevertheless, such a device has several disadvantages: the weight and design can cause discomfort for the patient, once 

equipped it is hard or even impossible to take it off without breaking it, it can cause skin lesions and the ventilation of the 

treated area is considerably affected. (Boyd, Benjamin, & Asplund, 2009; Kim & Jeong, 2015; Lin, Shi, & Wang, 2016) 

The above-mentioned issues can engender serious medical complications where we mention: compartment syndromes, 

heat injury, ischemia, pressure sores, skin breakdown, etc. reasons that determine patients to abandon the device during 

treatment. (Boyd, Benjamin, & Asplund, 2009; Cha et al., 2017; Roberts & Hedges, 2013; Halanski & Noonan, 2008; 

Lusardi, Jorge, & Nielsen, 2013) Therefore, the application of a conventional orthosis to a patient might not represent, to 

date, the most efficient solution. It is important to observe that a number of solutions based on the latest technological 

advances such as additive manufacturing (AM) and reverse engineering (RE) techniques have been proposed in the 

literature as a valid alternative in order to provide the best immobilization method for the hand-wrist-arm (HWA) 

pathologies. (Cha et al., 2017; Hieu et al., 2010; Krishnan et al., 2012; Tao et al., 2017) These techniques make possible 

the scanning, designing and manufacturing of an orthosis with similar properties of traditional casts such as stiffness, 

requiring less time than other methods. (Kim & Jeong, 2015; Telfer et al., 2017) Furthermore, apart from being 

considerable more comfortable, 3D printed orthoses can have a set of useful advantages such as lightweight, removability 

or even superior hygiene provided by access of water and air to the treated area, through a reticulated structure design. 

Therefore, all the above-mentioned benefits are leading to the standardization of the 3D printed orthosis in the medical 

field, which provides superior treatment characteristics and improvements to the rehabilitation processes. (Baronio, 

Harran, & Signoroni, 2016; Martelli, et al., 2016)  

The customary methodology for 3D printed orthosis manufacture starts with the phase of data acquisition of the hand-

wrist-arm (HWA) geometry utilizing 3D scanning technologies, widely known as professional 3D scanners (e.g. ArtecLeo 

by Artec, Sol Pro 3D Scanner by Scan Dimension, Aicon 3D System StereoScan) or low-cost scanners (such as RGB-D 
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cameras like Kinect or time-of-flight (ToF) cameras like Kinect v2). Considering the high cost implied by professional 

technologies, there is a general tendency in the field of utilizing lower cost devices. (Inglis et al., 2013) Unfortunately, 

even in the case of scanning phase of the hand-wrist-arm (HWA) with dedicated devices (either professional high cost or 

accessible low cost technologies) it is required from the patient to stay still in the given position for an extended period 

of time (at least 30 seconds). The speed of the scanning phase represents nonetheless a fundamental characteristic in order 

to assure the data quality and to minimize the faults associated with the subject’s movement; in this work, an affordable 

3D scanner available on the open market was utilized in order to obtain the 3D reconstruction of the hand-wrist-arm 

(HWA) anatomy. 

In the next phase of the customary methodology, the scanned data obtained in the previous phase is processed in order 

to generate a computer-aided design (CAD) model upon which the custom-made orthosis design is assembled. At this 

phase, two main framework paths can be identified at the state of the art in an effort to create the CAD model in the design 

phase: i) an automatic procedure that implies the adaptation of a pre-defined template to the geometrical processed scan 

data (Lochner, Huissoon, & Bedi, 2012; Ootsubo, Kobayashi, & Yamaguchi, 2014); ii) a manual procedure conducted in 

a CAD environment (Chen et al., 2017; Kim & Jeong, 2015; Lin, Shi, & Wang, 2016; Palousek et al., 2014; Glazer & 

Pantea, 2020). It can be noted that a majority of the methodologies and processes described in literature neither guarantee 

the performance of a valid set of result from a medical point of view (Chen et al., 2017; Lin, Shi, & Wang, 2016) nor 

provide a framework that is both easy to use and scalable, to apply in general clinical practice. A fully automatized 

procedure could reach these objectives considering: i) the user is not required to have CAD technical skills or experience; 

ii) there is no significant time assigned to the CAD model generation; iii) there are clinical trials to support and validate 

the concept. In order to reach this solution, a few important steps are necessary in this regard, such as: the creation of a 

systematic procedure utilizing common CAD tools on one hand, and to register as many experiences from the clinical 

practice as possible on the other hand. The present work focuses on developing a personalized orthosis following the 

methodology proposed in literature (Guida, et al., 2019). It can be noted that a majority of the studies conducted in the 

field followed a customary set of steps: Phase 1: scanning the hand-wrist-arm (HWA) anatomy; Phase 2: obtaining an 

STL model; Phase 3: Design modelling; Phase 4: 3D printing the orthosis. The aim of this study is to evaluate the 

feasibility of developing a personalized orthosis utilizing an accessible 3D scanner, a conventional 3D modelling software 

and a commercial 3D printer for a patient suffering from chronic wrist pain. 

 

2. Materials and Methods 

 

2.1. Patient 

A 24 year old male patient suffering from chronic wrist pain was recruited as a model in order to develop the 3D 

printed orthosis on his right hand. Considering the aim of this work, we identified a patient in need of an immobilization 

method that is willing to undergo this study. It was taken into account the fact that the subject has experience with a 

number of conventional orthoses. The scanning phase was performed from the centre line of the forearm up to the fingertip 

while the patient maintained a dorsiflexed position at the wrist level and kept the fingers loose as shown in Fig.1.  

 
Fig.1. Phase 1: scanning the hand-wrist-arm (HWA) anatomy 

2.2 Device manufacture 

We consider that the manufacture of a personalized orthosis utilizing some of the most affordable and accessible 

software and hardware on the market is achievable, even though the characteristics of the prototype and the feasibility of 
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integrating it in a rehabilitation protocol are difficult to approximate. An affordable 3D scanner was looked up in the 

market and the iSense 4th Generation 3D Scanner for iPad was selected for this pilot study. Both of these hardware devices 

can be purchased for ~1000 EUR and present user-friendly features. The scanner was able to capture up to 30 frames per 

second and would align them in real time, automatically, making the scanning phase faster and easier. The two-

dimensional (2D) images captured initially, provided the 3D surface images also known as Stereolithography or Standard 

Triangle Language or STL model (a polygonal file with about 400.000 triangle elements), through automatic alignment 

and pairing as shown in Fig.2.  

 

 
Fig. 2. Phase 2: obtaining an STL model 

 

After acquiring the 3D surface images from the scanning phase, and the STL model was optimized, the 3D printed 

orthosis prototype was designed through Shapr3D software in a virtual environment (as shown in Fig.4.), that is also 

available for iPad (as well as for macOS and Windows, but not for Android) in different packages, one of them, the Basic 

package- even being available free of charge (Standard-18 EUR/ Business-36 EUR). 

 

 
Fig.3. Phase 3: Design modelling through Shapr3D 

 

In order to insure the wearability of the 3D printed orthosis, the solid shell was perforated to create an opening for the 

fingers and the arm, followed by cutting the shell in two separate parts, one disposed on the internal side of the hand and 

one on the external side. The two halves of the device are joined together by means of a closing system based on block 

rings. Moreover, ventilation holes were generated on the entire surface of the orthosis as shown in Fig.4.  
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Fig.4. Orthosis design modelling 

 

A simulation in Cura software of the orthosis being virtually equipped on the scanned hand was conducted prior to 

the printing phase for the last adjustments, as shown in Fig.5.(a) The orthosis was finally printed using Ultimaker S5 3D 

Print, a commercial hardware that could be purchased for ~5000 EUR. The materials used for the orthosis printing were: 

100 g of polyactic acid (PLA), being the most widely used plastic filament material in additive manufacture and 124g of 

polyvinyl alcohol (PVA), used in the printing of the ventilation holes structures. (Fig.5.(b)) The post-printing process 

implied the removal of by-products used in the manufacture as supporting structures, this process was conducted manually 

by the same technician who designed the orthosis, using pincers for support materials removal from the printed orthosis 

and a grinding machine to smooth the surface of the orthosis. No manual adjustment was carried after the post-printing 

process. 

 

 
Fig.5. (a) Cura simulation of the equipped orthosis; (b) Phase 4: 3D printing the orthosis 

 

3.  Results and Discussion 

 

Using some of the most accessible yet affordable software and hardware on the market, we were able to design and 

produce a specifically shaped orthosis for the right hand of a patient suffering from chronic wrist pain. Regarding the 

production time, the scanning phase required 10 minutes in order to obtain quality images of the hand geometry (using a 

scanner for iPad); the second phase of obtaining an STL model required 5 minutes; the design modelling phase required 

5 hours for a technician (who was inexperienced in medical devices modelling) that used a monthly subscription-type 

software; and the 3D manufacturing phase that required 2 days of printing work. However, this time could be reduced by 

changing the software and hardware utilized with superior ones or even by training the technician. The 3D printed orthosis 

weighs 224g and is manufactured from biodegradable, as well as recyclable, materials that have no CO2 emissions when 

processed, with costs of production estimated around 20 EUR. The prototype proves to be comfortable, light weighted, 

hygienic and easy to equip through its smart design characteristics as shown in Fig.6. The patient was satisfied with the 

3D printed orthosis arguing it is confortable, aesthetic, hygienic and easy to equip.  
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Fig.6. The 3D printed hand orthosis obtained in this pilot study 

 

However, the prototype obtained in our pilot study registered a ~0.5 centimetre error that affects the functionality of 

the device. Between the surface of the orthosis and the skin layers, an irregular distance among the immobilized area was 

observed, making it slightly unfit. Considering the medical needs and the biomechanical characteristics of our patient 

from this case study, the 3D printed orthosis can be worn for a couple of hours a day, but could represent a risk factor for 

different hand conditions if worn for longer periods of time. The equipped orthosis is shown in Fig.7. 

 

 
Fig.7. The equipped 3D printed hand orthosis 

 

 

Conclusions 

 

This study demonstrates that the manufacture of a 3D printed hand orthosis is achievable and affordable. In this pilot 

case study, we were able to manufacture a prototype that presents the benefits of the revolutionary additive manufacture 

technology, our 3D printed hand orthosis being: comfortable, light weighted, hygienic and easy to equip. Our method 

required less time to produce, less money and less infrastructure than a majority of the immobilization techniques found 

in practice. 

However, the device fabricated in our study registered an error that may affect both the functionality and the 

integration of our prototype in other pathology rehabilitation protocols (e.g. fractures, nerve injuries). 

We believe that there are sufficient and accessible resources today in order to manufacture a 3D printed orthosis, as 

we have shown in this work. Taking into account the considerable advantages that these devices bring into the orthotic 

field, we consider the issue of 3D printed orthosis revolutionary, but insufficiently upheld at the time being. Our study 

indicates the need for further research in order to make the 3D printed orthosis more accurate and accessible to the 

clinicians. We are looking forward to continuing the research with a group of patients and a matched control. 
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Abstract 

Introduction: The COVID-19 pandemic has played a significant role globally in all current areas, this role it was seen especially on the 

side of sports activities, where it has a negative impact on athletes physically, competitively, emotionally, but also socially. They have 

been restricted for a long time, and because of this they have lost their physical condition, endurance, muscle tone and, some, even the 

desire to exercise. Objectives: The study on the impact of the pandemic had on the factors of sports, psychological and social nature 

made through a questionnaire. Material and method: The study group, consisting of 74 respondents from five sports games: football, 

handball, basketball, volleyball and rugby. This study is conducted in the form of a questionnaire containing thirteen questions 

regarding the difficulty of adapting to the rules imposed by the COVID-19 pandemic. At the same time, they made changes on their 

own initiative against SarsCov2 infection. These changes consisted of regular hand disinfection, social distancing and isolation from 

family and acquaintances, but also the activities they practiced in their free time. Results: According to the answers received after 

conducting the questionnaire in the group of athletes, it turned out that the impact of the COVID-19 pandemic is high, because all 

participants expressed their opinion more to the negative answers in the form. These negative opinions have the greatest weight on the 

conditions they have in carrying out their activities during the pandemic, at the same time the changes necessary or imposed by the 

authorities for social distancing had the same weight. Conclusions: The COVID-19 pandemic has a major impact on the influence of 

athletes, as preventive measures taken during this period include reducing contact with others and applying proper personal hygiene. 

Due to the high risks of infection during the field game, the athletes had to avoid as much as possible the physical contact they had 

with the competitions and to observe stricter measures for their development. 
 
Keywords: COVID-19; Athletes; Impact; Pandemic 

 

1. Introduction  

 

The coronavirus disease 19 (COVID-19) was first identified in December 2019 in China and caused a lot of respiratory 

diseases. 

The highly contagious viral infection is caused by the virus known as the severe acute respiratory syndrome 

coronavirus (SARS-CoV2) (Lu et al., 2020; Kampf, 2020).  

Restrictions on travel, physical activity and mass gatherings due to the COVID-19 pandemic have had major 

implications for athletes and players, with restrictions on access to training facilities, cancellation of events and income 

loss (Memish et al., 2019). 

Knowing how athletes and sports partners can collectively cope with such adversities is useful for service provision 

and instructive for elucidating our understanding of many topics, including emotion regulation, endurance, mental health 

stigma, and wellbeing strategies (Elliott et al., 2021). 

In 2020, the world of sports was stopped by a global pandemic that led to the shutdown of most athletic competitions. 

The severe acute respiratory syndrome Coronavirus 2 (SARS-CoV-2) responsible for the respiratory condition more 

commonly known as COVID-19 can lead to pneumonia-like symptoms and cause an inflammatory cascade affecting the 

bronchioles, alveoli, cardiovascular system and myocardial tissue (Buscarini et al., 2020). 

The sports sector, although an important sector from the economic, sports world and social perspective, has not been 

exempted from these restrictions. According to Ratten, “the sport sector has been especially influenced by the COVID-

19 crisis in a way that has never been seen before”. All physical activities, face-to-face and group sports, have been 

abruptly and indefinitely restricted in many countries, often downgraded to physical training at home. 

Major events involving large groups of people can contribute to the rapid spread of the disease, just as physical contact 

between athletes and physical proximity between fans are likely to contribute to the spread of the virus. As a result, 

governments have been forced to introduce and maintain social and mobility restrictions in an attempt to control the 

spread of the disease. In this context, the sports sectors have been forced to close facilities, ban travel and cancel sporting 

events and leagues (Bedford et al., 2020). 

As a consequence of the changes and restrictions imposed by the governments, almost all teams and athletes stopped 

their daily activity. These constraints have affected both professional and amateur sports. 

Therefore, athletes have been forced to suddenly change their training habits without adequate time for coaches, 

strength and conditioning, which determined professionals and athletes to develop a structured strategy for moving 

forward. 
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There is currently a shortage of data available on the review of changes affecting the athletes' training habits 

(Hammami et al., 2019). 

The purpose of this research is to identify the impact of the COVID-19 pandemic on the sporting, social and 

psychological factors in professional athletes playing sports games. 

 

2. Method and material  

 

The focus group consisted of 74 respondents from five sports games: football, handball, basketball, volleyball and 

men's rugby. This study is conducted in the form of a questionnaire containing thirteen questions on the difficulty of 

adapting to the rules imposed by the COVID-19 pandemic.  

The method of data collection we used for conducting the research is the questionnaire made in Google Forms and 

sent to the above-mentioned professional athletes, and, based on their answers, we created an individual analysis that will 

show the statistics expressed as a percentage for each question. 

 

3. Results and discussions 

 According to the answers received after filling out the questionnaire, we obtained an individual result associated with 

each question. 

 

Question 1:  How did you react to the pandemic of COVID-19 in the word? 

 
Fig. 1. Chart of question number one 

 

According to the statistics of the first question, 40.5% opted for “worried” as a reaction to onset of the COVID-19 

pandemic. 

 

Question 2: How did you endure the measures to prevent COVID-19 infection during the training session? 

 
Fig. 2. Chart of question number two 

 

The level of coping with the measures for preventing the infection with COVID-19, during the training process, was 

rated as “acceptable” by 47.3% of the respondents. 
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Question 3: To what extend was the performance motivation decreased during the pandemic? 

 
Fig. 3. Chart of question number three 

 

40.5% of the respondents consider that they did not notice a decrease in motivation. 

 

Question 4: Has the threat of COVID-19 infection led you to take additional personal hygiene measures? 

 
Fig. 4. Chart of question number four 

 

Most subjects (50%) reported that the hygiene measures taken are different from those that were in place before the 

onset of the pandemic. 

 

Question 5:  Did the occurrence of infection cases in the group affect the training program? 

 
Fig. 5. Chart of question number five  

 

The highest percentage was obtained by the answer “to a large extent” – i.e. 56.8%, referring to the extent to which 

the training program was affected by the infection within the group. 
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Question 6: Did your own level of combativeness suffered during this period? 

 
Fig. 6. Chart of question number six 

 

Regarding the decrease in the level of combativeness, the respondents had a close percentage for the three response 

options “Much”, “Little” and “Not at all”. 

 

Question 7: Do you consider that the degree of cohesion of the group has decreased in these conditions? 

 
Fig. 7. Chart of question number seven 

 

56.8% of respondents consider that the degree of team cohesion has decreased during this period. 

 

Question 8: Which restriction in the conduct of the competitions affected your performance? 

 
Fig. 8. Chart of question number eight 

 

Given the drastic measures imposed by the authorities, we wanted to find out which of these measures affected athletes 

the most during competitions. Most – 60.8% were affected by the “Absence of the audience”. 

 

Question 9: Were the means of training used different from the period before the pandemic? 

 
Fig. 9. Chart of question number nine 
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The means of training used were different from the period before the pandemic, according to 67.6% of the athletes 

who answered the questionnaire. 

 

Question 10: How do you consider the level of support in the Covid-19 period that your club has provided? 

 
Fig. 10. Chart of question number ten 

 

The degree of support from sports clubs, during COVID-19, was considered by the respondents as being “Very good” 

– 44.6%, and “Good” – 36.5%. The percentages are almost equal. 

 

Question 11: During the pandemic did you avoid meeting friends, acquaintances or going to dates? 

 
Fig. 11. Chart of question number eleven 

 

The relationship between the subjects has been affected. The majority (45.9%) chose to be preventive in social 

interactions, careful not to expose themselves. 

 

Question 12: Do you think there is a risk of getting infected if you continue life as before? 

 
Fig. 12. Chart of question number twelve 

 

Players consider that the risk of infection is not higher if they continue life as before (44.6%). 

 

Question 13: Please specify if you have been infected with Covid-19. 

 
Fig. 13. Chart of question number thirteen  
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At the end of the questionnaire we wanted to find out how many cases of infection were recorded among the 

participating subjects. Out of 74 respondents, more than half (44 subjects) tested positive for COVID-19. 

Comparing the results obtained from the questionnaire with the literature existing at that time, we noticed some 

common points, i.e. social distancing, interruption of competition activities, but also the lack of fans who used to have an 

emotional and encouraging influence on players. 

Borja Garcia-Garcia et al. in 2020, consider that the global pandemic has had an enormous impact on all forms of 

sport. From the Olympic and professional sports to grassroots youth sports, the need to distance oneself socially and stop 

the spread of the disease meant the cancellation of events and practices, then the significant downstream effects of lost 

income, lost opportunities and disappointed fans (Borja et al., 2020). 

Sports clubs and sports leaders are burdened to reflect on and consider their role in facilitating ongoing social and 

emotional support, especially in conditions such as a global pandemic or other catastrophioc circumstances.  

Simpson in 2020, reached the conclusion that the SARS-Cov-2 pandemic is a challenge for the elite athletes, given 

both the risk of infection and the fact that the goals of the season must be abandoned. The rules of the game may have 

changed, for example, in terms of how the final league tables are determined and how qualifications are decided in the 

major championships, such as the Olympic Games. Therefore, individual health monitoring can be considered among 

elite athletes during the pandemic. High levels of stress have a negative effect on mood and can also reduce the capacity 

of the body to resist infections. In societies around the world, the SARS-Cov-2 pandemic has serious effects on morbidity 

and mortality. In response, societies have restricted social contacts and redirected health care resources to patients with 

Covid-19. Sports communities are not excluded from the negative consequences of the pandemic. In athletes, Covid-19 

can not only cause the interruption of training and competition programs, but can also cause more significant health 

problems (Simpson et al., 2020; Stanton et al., 2020). 

Timpka argues that in societies around the world, the SARS-Cov-2 pandemic has serious effects on morbidity and 

mortality. In response, societies have restricted social contacts and redirected health care resources to patients with Covid-

19. Sports communities are not excluded from the negative consequences of the pandemic. In athletes, Covid-19 can not 

only cause the interruption of training and competition programs, but can also cause more significant health problems 

(Timpka, 2020).  

Following the statistical analysis of the data obtained, we found that most respondents were concerned about the way 

in which training and competitions took place, also being worried about the changes at the psychological and social level. 

Another factor that affected both the athletes and the coaches was the lack of spectators. Knowing that the audience 

has a considerable impact on the results obtained by the teams, their restriction and lack of support in halls and stadiums, 

considerably affected the athletes’ performance efficiency during the games. 

Another issue mentioned herein is the percentage of athletes infected with COVID-19 during training for competitions. 

Due to the large number of infections among the respondents, as they were affected for a long period of time, some of 

them having had their lung capacity impaired, a longer recovery period was required after healing from the virus. Due to 

this prolongation of recovery which added to the rest period, and having several days off from physical activity, it became 

more complicated to regain the physical capacity required for training, and, therefore, to resume the activity so as to reach 

a level approximately equal to that of the other team players. 

 

Conclusions 

 

The impact of the Covid-19 pandemic has a negative effect on athletes, both on those affected by the virus and on 

those who have not contracted the virus. Most of those affected mainly suffered from changes in the airways, which led 

to a longer recovery time, and the return on the field was more difficult and favored an increase in the percentage of 

injuries during trainings/competitions. 

The players underwent a major change due to the lack of regular training and postponed matches, and these factors 

resulted in a low performance, as it was difficult for them to reach their best shape. 

Due to the high risks of infection throughout the game, the athletes had to avoid as much as possible physical contact 

and to comply with stricter measures during the competitions.  

The uninfected athletes also suffered from the cancellation of competitions/trainings, due to the measures imposed by 

the authorities around the world.  

The COVID-19 pandemic has a major impact on the athletes, as the preventive measures taken during this period 

include reducing contact with others and applying proper personal hygiene. 

 

*Author contributions: We declare that all authors contributed equally to the present article. 
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Abstract 

 

There are sufficient theoretical and practical arguments that continuous moderate exercise can be an effective means of preventing 

severe forms of COVID-19. Instead, high-intensity interval training is contraindicated for this purpose, the reasons being 

immunological disorders and blood hypoxia that could promote infection with the SARS-CoV-2 virus of the vascular endothelium. 

The paper discusses the concept of an intense training program during which the oxygen saturation of peripheral blood should not fall 

below 92. This was made possible by the programming of an innovative design and a versatile management of the intensity of the 

effort during the participation in the program. Reducing the duration and frequency of neuromuscular effort intervals allows the 

avoidance of blood hypoxia, but HIIT has the necessary duration to achieve specific goals. We consider that the avoidance of hypoxia 

during HIIT also prevents the release of the inducible factor of hypoxia 1α involved in the pathogenesis of COVID-19. 

 
Keywords: COVID-19; blood hypoxia; HIIT 
 

 
1. Introduction  

 

The prevention of severe forms of COVID-19 through moderate-intensity exercise is supported by genetic arguments 

(Hagiu, 2021a). High-intensity exercises are not recommended, not only because of the immunological disorders that can 

cause them, but also because of the possibility of infection of the vascular endothelium by the SARS-CoV-2 virus, the 

cause being hypoxia (Hagiu, 2020a, 2021b). In a previous study we showed that during a Kangoo Jumps training of 

moderate intensity, even if the heart rate exceeds 80% of the maximum value, hypoxia rarely occurs, the cause being 

probably the circulatory features of plyometric exercises (Hagiu et al., 2021). Given the many health benefits of high-

intensity interval training (HIIT) (Ito, 2019), we propose a calibration study following which to design a HIIT program 

during which blood hypoxia does not occur. HIIT could thus be used inclusive for the prophylaxis of severe forms of 

COVID-19. The aim is to develop HIIT programs necessary to prevent severe forms of COVID-19, given the medical 

hypothesis that this goal can be achieved by stimulating mitochondrial biogenesis (Hagiu, 2020b) and HIIT, even at low 

volume, can generate this process (Little et al., 2010). Given that blood hypoxia produced during exercise depends on 

several factors, including the complex interactions between the sympathetic nervous system and microcirculation (Joyner 

& Casey, 2015) we propose the design of a high-intensity interval training program (HIIT) during which oxygen saturation 

of peripheral blood (SpO2) should not fall below 92.  

 

2. Material and method  

 

The research was performed on a male volunteer.  

Anthropometric characteristics:  

• Age: 22 years old  

• Height = 177 cm  

• Weight = 65 kg  

Data recording device: SUUNTO SPARTAN SPORT WRIST HR Version: 2.8.32  

Real-time data processing software: Suunto app Version 4.45.5 release (4045005). 

A Breuer pulse oximeter was used to assess the oxygen saturation of the peripheral blood. 

Precise effort and pause time management application: Tabata Timer - Interval Timer Workout timer HIIT version 

5.2.2.  

Total working time: 47.47 min  
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Table 1. Design program 

 
Part Sets Activity type Duration Sets Activity type Duration 

WARM 

UP 

 Cardio warm-up 150 sec  
 

 

 
 

 

  

Rest 10 sec 

Stretching 120 sec 

Prepare 15 sec 

MAIN 

PART 

SET 1  
 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

  

Cardio shuttle 1-1 60 sec SET 3 
 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

Cardio shuttle 3-1 60 sec 
Rest 10 sec Rest 10 sec 

Cardio shuttle 1-2 60 sec Cardio shuttle 3-2 60 sec 

Rest 10 sec Rest 10 sec 

Cardio shuttle 1-3 60 sec Cardio shuttle 3-3 60 sec 

Rest 10 sec Rest 10 sec 

Cardio shuttle 1-4 60 sec Cardio shuttle 3-4 60 sec 

Rest 15 sec Rest 10 sec 

Push-up 120 sec Push-up 90 sec 

Rest 10 sec Rest 15 sec 

Abdominal (upper body) 120 sec Abdominal (upper & lower body 

simultaneously) 

120 sec 

Rest 10 sec Rest 15 sec 

Postural exercises 60 sec Postural exercises 60 sec 

Rest between sets 25 sec Rest between sets 30 sec 

SET 2 Cardio shuttle 2-1 60 sec SET 4 Cardio shuttle 4-1 60 sec 

Rest 10 sec Rest 12 sec 

Cardio shuttle 2-2  60 sec Cardio shuttle 4-2 60 sec 

Rest 10 sec Rest 12 sec 

Cardio shuttle 2-3 60 sec Cardio shuttle 4-3 60 sec 

Rest 10 sec Rest 12 sec 

Cardio shuttle 2-4 60 sec Cardio shuttle 4-4 60 sec 

Rest 15 sec Rest 12 sec 

Push-up 120 sec Push-up 90 sec 

Rest 10 sec Rest 12 sec 

Abdominal (lower body) 120 sec Abdominal – upper body (40 sec); lower body 

(40 sec); upper & lower body simultaneously 
(40 sec) 

120 sec 

Rest 10 sec Rest 12 sec 

Postural exercises 60 sec Postural exercises 60 sec 

Rest between sets 25 sec 

COOL DOWN Dynamic relaxation and 

breathing techniques 

120 sec   120 sec 

 

Careful monitoring immediately identified the time to exceed the 92% threshold (the value had reached 88%) and 

modulated the intensity of the effort.  

 

3. Results and discussions 

 

Dynamics of effort: 

• Max heart rate (HR) (reached during the program): 188 bpm  

• Average HR (reached during the program): 142 bpm  

• Rest HR: 59 bpm  
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Fig. 1. Distribution of effort by areas of intensity 

 

The characteristics of the 5 zones of effort: 

• Zone 5 (submaximal effort): 154-188 bpm (17.46 min; 35% of total duration)  

• Zone 4 (higher moderate effort): 145-154 bpm (5.53 min; 12%)  

• Zone 3 (moderate effort): 136-145 bpm (6.45 min; 13%)  

• Zone 2 (moderate-lower effort): 127-136 bpm (27.25 min; 15%)  

• Zone 1 (transition effort from resting state to moderate-lower effort): 59-127 bpm (12.29 min; 25%) 

Oxygen saturation fluctuated between 99% and 93%. The state of blood hypoxia of intense physical effort is achieved 

in HIIT type training, especially during exercises with neuro-muscular stress. During the exercises with cardio-respiratory 

stress, the effort was framed in zones 1, 2, 3 and 4 of the effort. This can be seen by superimposing the effort curve (or 

the body's stress curve on the proposed effort) on the work design (Figure 2). 

 

 
Fig. 2. Overlapping work curve on effort design - examples of threshold values registered in a real time  

 

Thus, the peaks of submaximal intensity and the plateaus of moderate effort can be easily identified and their 

harmonization, in the dynamics of the lesson and of the performance of the effort, with the drawing of the stress curve 

registered by the subject. Neuromuscular fatigue accompanied by hypoxia characterizes intense long-term exertion 

(Smirmaul et al., 2017). The results of the study suggest that the reduction of neuromuscular effort intervals so that the 

subject does not maintain a state of blood hypoxia, but only of the active muscles, can be obtained in a HIIT program that 

has the necessary time to achieve specific goals. Moreover, in the literature, the difference between HIIT under hypoxia 

and HIIT under normoxia on the inflammatory response is described, which consists in the increase of inducible hypoxia 

factor 1α (HIF-1α) and nitric oxide (NO) in the case of the first type of training (Żebrowska et al., 2019). Or it is known 

that HIF-1α promotes SARS-CoV-2 infection and aggravates the inflammatory response in the development of the disease 

(Tian et al., 2021). Our research is of particular importance given that a study conducted in Spain showed that during the 
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isolation imposed by the pandemic, HIIT is one of the preferred forms of physical activity of students (Rodríguez-Larrad 

et al., 2021). If the possibility of reinfection of post-COVID patients is also considered, it should be noted that HIIT has 

been discussed as a means of rehabilitation after hospitalization (Foged et al., 2021) in cases of cardiac pneumonia (Li et 

al., 2020) or cardiac sequelae (Keech et al., 2021). Of course, the present study, being preliminary, leaves room for future 

research on the design of HIIT programs for prophylaxis or recovery after COVID-19, but also the safety of such training, 

given that the pathogenesis of COVID-19 involves multiple pathophysiological links which can be influenced by intense 

effort.  

 

Conclusions 

 

By versatile administration of effort in an innovative intense interval training program, with reduced frequency and 

duration of periods of neuromuscular effort, we managed to keep the oxygenation level of peripheral arterial blood over 

92. Maintaining normoxia during high-intensity interval training prevents HIF-1α growth, a factor that promotes SARS-

CoV-2 virus infection or aggravation of COVID-19. This creates the premise of using this type of training for the 

prophylaxis of this condition, especially since it is preferred by some communities as a means of maintaining fitness 

during the isolation imposed by the pandemic. The study is preliminary, being necessary to address several 

pathophysiological relationships of that prophylaxis. 
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Abstract 

 

 The article addresses the issue of increasing the effectiveness of the use of health-promoting and recreational physical activities to 

improve life quality and satisfaction in the elderly. The relevance of the study is due to the fact that the progressive aging of the 

population in most countries of the world, including in Ukraine, is accompanied by a corresponding increase in the number of people 

with multiple health conditions that affect their quality of life. The purpose of the study was to determine the morbidity structure and 

quality of life of the elderly and to explore the possibilities of the use of health-promoting and recreational activities at the universities 

of the third age to improve the physical and psycho-emotional status of this group of population. To achieve the goal, the following 

methods were used: theoretical analysis of the data from specialized scientific and methodological literature, documentary materials, 

comparative analysis, data extraction from medical records, methods of assessing the morbidity structure (Cumulative Illness Rating 

Scale), level of satisfaction (The Satisfaction with Life Scale (SWLS)), and quality of life (36-Item Short Form Health Survey (SF-36) 

with modifications), methods of mathematical statistics. The study involved 91 individuals aged 60-75 years (with a mean age of 67.3 

years). The study was conducted at the universities of the third age (Chernivtsi). Research results. Priority groups of diseases of the 

elderly, which include diseases of the organs of the musculoskeletal system (muscles, joints, and bones) and skin, diseases of the 

cardiovascular system, diseases of the sense organs, diseases of the nervous system, etc., were identified. It is revealed that a 

considerable part of the elderly have a low level of life satisfaction and poor quality of life. Possibilities of involvement of the elderly 

in health-promoting and recreational physical activity at the base of the third-age universities were outlined. Conclusions. On the basis 

of theoretical and empirical research the morbidity and quality of life of the elderly were assessed. The study showed high prevalence 

of comorbidity in the older population that, in turn, affects the satisfaction and quality of life of the elderly. 

 
Keywords: old age, morbidity, comorbidity, quality of life, satisfaction, health-promoting and recreational physical activity, third-age university  

 

1. Introduction 

Formulation of scientific problem and its significance. The published statistics show that in Ukraine, as in many 

countries of the world as a whole, there is a population ageing: the share of the population over 60 reaches more than 20% 

[1, 5]. According to scientists, as the average age of the population increases, a significant number of people suffer from 

chronic diseases, besides, most of them are under the influence of several pathological conditions, which foreign scientists 

define as comorbid and multimorbid diseases [4, 11, 12]. This tendency is recorded by scientists in many countries. Thus, 

a review and analysis of the scientific literature on the research problem shows that among the population of the 

Netherlands aged 45-64 years 7% have ≥4 diseases, in the age group 65-74 years the frequency increases to 30%, in 

persons aged ≥75 years it is 55% [14]. Canadian scientists have shown that among people aged 45 to 64 >95% of persons 

and >89% of men have ≥2 diseases [15]. According to a study by D. Campbell-Scherer (2010), the prevalence of comorbid 

conditions ranges from 69% in young patients to 93% in middle-aged patients and up to 98% in elderly patients. The 

number of multimorbid conditions increases from 10% in patients aged <19 years to 80% in patients aged ≥80 years [13]. 

Domestic scientists emphasize that combined pathology is also specific to the majority of presenile and elderly aged 

Ukrainians [2, 8, 9]. Thus, scientists Prokopenko N., Bezrukov V. (2008) in 28.5% diagnosed 2 diseases, in 44% - ≥3, in 

persons older than 60 years the frequency of combined pathology increases: ≥3 diseases are found in 63% of men and 64 

% of persons [7]. According to the WHO, every middle-aged and elderly person has at least four officially recorded 

diseases [10]. These pathologies often have chronicity with erased clinical symptomatology, which leads to tardy health 

encounter of an elderly patient. The most common combinations are a combination of diseases of the cardiovascular 

system. Therefore, given the complex combination of personal, domestic, social and medical problems in people of this 

age group, the morbidity has a negative impact on physical and mental health, leading to a severe disease course and 

unfavorable prognosis for diseases [3, 6, 16]. Comorbidity directly affects the life quality of the elderly. In fact, depressed 

state, dissatisfaction with life and other negative psychological states contribute to the development of comorbidity. 

Deterioration of the population's health leads to a decrease in the qualitative and quantitative characteristics of 

Ukraine's human potential, increases the burden on medical and social care, reduces the welfare of citizens and has a 

negative impact on the country's economy as a whole. The above mentioned necessitates the search for ways to involve 

the elderly in health-promoting and recreational physical activity as an effective means of improving the health and life 

quality of the population. 
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The research is performed in accordance with the Plan of scientific work of National University of Ukraine on Physical 

Education and Sport for 2016-2020 in accordance with the theme of the Department of Health, Fitness and Recreation 

"Theoretical and methodological principles of health-promoting and recreational motor activity of different population 

groups" (state registration number 0116U001630). 

Goal of research – to determine the structure of morbidity and life quality of the elderly and to study the possibilities 

of health-promoting and recreational classes on the basis of the third-age universities in improving the physical and 

psycho-emotional state of this contingent. 

Research methods. To achieve this goal, the following research methods were used: theoretical analysis of data from 

special scientific and methodological literature, documentary materials, comparative analysis, copying from medical 

records, methods for assessing the structure of morbidity CIRS (Cumulative Illness Rating Scale) -, the system evaluates 

comorbidity by the sum of points, which can vary from 0 to 56, it is used to assess the number and severity of chronic 

diseases in the structure of comorbid conditions and provides a total assessment of the state of each of the organ systems: 

"0" corresponds to the absence of diseases of the selected system, "1" - a slight deviation from the norm or previous 

diseases, "2" - a disease that requires the appointment of drug therapy, "3" - a disease that caused disability, and "4" - 

severe organ failure requiring immediate treatment), level of satisfaction (E. Diener's "Satisfaction With Life Scale" 

(SWLS)), quality of life (modification of SF-26 quality of life assessment methodology), methods of mathematical 

statistics.  

The study involved 91 people aged 60-75 years (mean age 67.3 years). The study was conducted on the basis of the 

Kolping University of the Third Age in Chernivtsi and the "University of the Third Age" on the basis of the Chernivtsi 

Municipal Territorial Center for Social Services "Turbota" (Care) (Chernivtsi). 

Statement of basic materials and substantiation of the obtained research findings. As a result of the study, priority 

classes of diseases of the elderly were identified. It is established that the structure of morbidity of the studied contingent 

is dominated by diseases of the locomotor, cardiovascular, nervous systems, sense organs (table 1). 

 
Table 1. The presence of diseases in the contingent under study, (n = 91), % 

Disease % 

Heart diseases  34,1 

Vascular diseases (blood and lymphatic)  12,3 

Blood diseases (bone marrow, spleen and peripheral blood)  9,1 
Respiratory system diseases (trachea, bronchi and lungs)  7,3 

Diseases of the sense organs (eye, nose, ears, pharynx and larynx)  20,3 

Diseases of the upper digestive tract (esophagus, stomach, duodenum, pancreas (not including diabetes) and gallbladder)  3,2 
Diseases of the lower digestive system (small and large intestine)  3,8 

Liver diseases 6,6 

Kidney diseases 5,4 
Diseases of the genitourinary system (ureters, bladder, urethra, prostate and genitals)  12,1 

Diseases of the locomotor system (muscles, joints, bones) and skin cover  52,4 

Diseases of the central and peripheral nervous system (brain, spinal cord and nerves)  18,3 
Diseases of the endocrine system and metabolic disorders (including diabetes and intoxication) 14,8 

Mental disorders 2,3 

  

We also established that the elderly have several somatic diseases at the same time. Based on the results of copying 

from medical records, the comorbidity index was determined (Table 2). 

 
Table 2. Comorbidity index of the contingent under study, (n=91), % 

Comorbidity index The total number % 

0 11 12,1 
1 13 14,3 

2 31 34,1 

3 21 23,1 
4 15 16,5 

 

According to the method of E. Diener's "Satisfaction With Life Scale" (SWLS) (43.9%) have a low level of life 

satisfaction.  They think that things are not going well for them or that everything is bad. In addition, this level of 

dissatisfaction is likely to lead to low efficiency of any activity, which will negatively affect first the mood, and then 

health. However, in 25.3% of respondents, we found a very low level of life satisfaction, ie increased dissatisfaction.  

This condition is explained primarily by a change in social status, feeling unnecessary, lonely. This dissatisfaction 

indicates that a person is dissatisfied with the way things are going in his main areas of life: personal life, health, finances, 

work, etc.  

Satisfaction with life above the average level was noted by 15.4% of respondents. Such people as usual have minor 

but important problems in various areas of their lives. Or they are generally fine, but there is one significant problem, 

such as health, finances, work or personal life.  

The average level of life satisfaction is set at 7.7% of people, they are generally satisfied with life, but would like to 

remedy the situation in most areas of life, such as health or personal life, the realization of family and friends and finances. 

Only 2.2% of the elderly showed a high level of life satisfaction.  

Commonly they are completely happy with their lives. Definitely, they have difficulties and mistakes, there are some 

areas that they would like to improve, but in general they enjoy life and feel that in the main areas of their lives - family, 
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finances and health - everything is relatively good. However, among the respondents of this age category we did not find 

people with a very high level of life satisfaction. 

Accordingly, from the data of a sociological study, it can be stated that the elderly have mostly low and medium levels 

of life satisfaction. According to our reckoning, they should be involved in recreational and health-improving activities 

in everyday life, be able to organize their active leisure.  

 
Table 3. Assessment of the life quality of the contingent under study, points 

Life quality components (SF 26) Scale Points  

 

 
Physical component of health: 

Physical activity 62,1 

Role of physical problems in limiting vital functions 57,2 

Pain level 74,1 

General state of health 65,3 

 

 
Psychological component of health: 

Viability 60,7 

Social activity 66,4 

Role of emotional problems in limiting viability 71,9 

Mental health 71,6 

 

According to our sociological study of the elderly, among the components of life quality leading among the 

components of physical health - the level of pain (74.1 points) and general state of health (65.3 points), among the 

components of psychological health - the role of emotional problems in limiting viability (71.9 points) and mental health 

(71.6 points). However, this level of life quality is insufficient. It is necessary to take measures to improve the life quality, 

especially to pay consideration to the role of physical problems in limiting vital functions, physical activity, viability, 

social activity, which is so important for the elderly. 

We established that classes on the basis of the third-age universities (UTA), as an informal space for learning and 

communication of the elderly, significantly affect the socialization and life quality of this contingent. UTA provides an 

opportunity to take part in health-improving and recreational activities, helping to combat the isolation and loneliness of 

the elderly. For this reason, the study of the possibilities of these measures in improving the physical and psycho-

emotional state, life quality is an urgent scientific task.  

 

Conclusions  

 

As a part of our study, the morbidity and life quality of the elderly were determined. Priority classes of diseases of the 

elderly have been identified, among which diseases of the locomotor system (52.4%), cardiovascular system (34.1%), 

nervous system (18.3%) and sensory organs (20.3%) are in the lead. Based on the copying from medical cards, we 

calculated the comorbidity index of the contingent under study. According to E. Diener's method "SWLS" we defined the 

level of life satisfaction of the elderly who attend the third-age universities in Chernivtsi. The level of respondents' life 

quality was also determined. Prospects for further research will be to develop recommendations for increasing the level 

of involvement of the elderly in health-improving and recreational physical activity to improve their health and life 

quality. 
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Abstract 

 
Introduction: Covid 19 is a respiratory infectious virus disease that appeared by the end of 2019. People experienced covid 19, had a 

range of symptoms ranged from mild to acute on their physical health, including breathing difficulties, fatigue, cough, headache, joint 

and muscle pain, and the essential thing stayed the people at home long time without doing sports or physical activity and the student 

also not going to the schools. The study aimed to identify the effect of the Covid-19 pandemic on the Body Maas Index (BMI) and 

physical efficiency index for students in Al-Ain city private school schools. Material and Method: The study sample was 75 male 

students were chosen from 5 different private schools. Their BMI was calculated according to their specific age using electronic devices 

(Omron body composition monitor BF511), and the Harvard step test was implemented to measure their physical efficiency index. 

Results: Results have shown statistical differences in their BMI, and physical efficiency index as 45% have Ideal/Healthy weight, 14% 

overweight, 29% obese, and 10% were underweight. As for physical efficiency, it was found that all the sample has shown generally 

low level, as 5.3% with low level, and 94.7% with weak efficiency level. None of the samples has shown a good or perfect level. 

Conclusions: It was concluded that the Covid-19 pandemic had a negative effect on students as more than half the sample has shown 

no healthy weight and obesity. Also, none could reach at least the middle level of physical efficiency index. 

 
Key word: body mass index; physical efficiency index; The Covid-19 pandemic 

 

 

1. Introduction  

 

Students’ health has an inevitable influence not only on their academic achievement abilities, but also on their level 

of concentration, interaction, innovation and creativity as well, which ultimately has a big impact on the students’ learning 

level, sport exercising and even their life in general. Being free from diseases doesn’t necessary guarantee that the person 

is healthy. In fact, the health of a person is related to his body mass and the well –body efficiency which positively has 

an effect on his academic learning and on his life in general. 

Obesity is a major common health disease among mainly adults which might cause high blood cholesterol, high blood 

pressure and heart disease (Al-Ramly, 2010). 

 (Science, 2005) explains that the main cause to overweight is the absence of balance between the amount of input 

and output calories of energy the body consumes and release due to lack of body exercises because of modern lifestyle of 

having comfortable transport in addition to the new type of jobs which mainly leads to laziness. 

The emerge of COVID-19 virus has made the situation even worse as almost all countries imposed tough rules and 

protective measures to freeze the spread of the pandemic. Some of these rules are studying online and working online, no 

doubt that this has led to laziness and the lack of activities, especially clubs and gyms were closed for a long time. All 

this has led to an increased number of overweight people. 

In this study, we searched the existing literature and combined the effect sizes through systematic review and meta-

analysis. Those with severe COVID-19may have a higher BMI, while obese patients were more likely to develop into 

severe conditions once infected with COVID-19. These results indicate that obesity may exacerbate COVID-19. 

Lighter et al., (2020) have found that COVID-19 patients younger than 60 were more likely to seek hospital or ICU 

admission when obese. (Simonnet et al., 2020)  found the proportion of COVID -19 patients requiring mechanical 

ventilation to increase with BMI, (Caussy et al., 2020) al observed the same phenomenon as Simonnet. The results above 

add to our confidence on the role that obesity may play in COVID-19 progression Obesity could lead to severe conditions 

of COVID-19 in several possible ways, some of which have been published by scholars: (1) Obesity and the subsequent 

metabolic syndrome could cause damage to organs, which may turn into function failure when faced with such stress; (2) 

obesity is accompanied by increased expression of ACE2, which would bind to the virus protein firmly and make the 

adipose tissue a portal for virus invasion, making the lungs and heart vulnerable to virus attack; (3) obesity is accompanied 

by a state of overactivated inflammation and immune response, which may induce excessive inflammatory response and 

immune exhaustion in COVID-19; (4) obese patients have increased abdominal pressure limited chest expansion and 

 
 Corresponding author. Tel.: +971501324487. 

  E-mail address: abu.hisham.t4n@student.uca.ro 



 Proceedings of ICU 2021 202 

 

© 2021 . EDlearning.it 

movement, and insufficient respiratory compensatory function. In the case of lung infection, they are more likely to 

develop into respiratory failure. Obesity, diabetes and hypertension are all components of a metabolic syndrome and are 

the most common complications of COVID-19, often occurring. The contribution of the above three factors to the 

exacerbation of COVID-19 remains to be demonstrated by more large samples and high-quality studies. Certain 

limitations may exist in this study. Our meta-analysis only contains nine studies. This may affect the reliability of our 

research results. Studies specific to associations between obesity and COVID-19 are less common. We conducted this 

study based on limited literature to provide some updated evidence for future research. Another limitation may lie in the 

heterogeneity in the population considered obese in the studies analyzed. Different diagnostic criteria for obesity exist in 

the literature, which may be one of the sources of heterogeneity. 

 

The researcher being a schoolteacher has noticed the apparent difference in the students’ weight before and after 

COVID-19 pandemic and how much their weight increased due to a relaxing in active lifestyle. 

The problems of the research are: 

• Knowing the effect of COVID-19 Pandemic on the BMI of the secondary school students. 

• Knowing the extent of COVID-19 on the Body efficiency of students of higher grades. 

• Directing the trainers on the importance of effects of COVID-19 on male and female students and trying to find 

solutions for the case.  

• Create ways for researchers to conduct more studies and researches to determine impacts of COVID-19 

pandemic on students in the UAE and other parts of the world. 

The questions of the research are: 

• How far is the extant of COVID-19 on BMI for students for upper grades students in the UAE? 

• What is the extent of COVID-19 on body activities on upper grades UAE students?  

 

 2. Materials and Method  

 

Identify the effects of COVID-19 on BMI and physical efficiency index of high school students 

The descriptive survey method has been applied by the researcher to measure the impact of safety precautions 

lockdown and its consequences due to COVID-19 on body mass index and physical efficiency index . In our sample, 75 

students have been selected from several private schools in Al Ain city UAE, aged between 16-18 years old all its boys. 

Their heights ranged between 155 cm and 179 cm. The average weight of the sample was 55 Kg 

2.1. Body mass Index (BMI) 

 It’s a mathematical value to calculate the mass of the body considering both height and weight. (Hamarsha, 2011)  

2.2. Physical efficiency index 

Refers to the efficiency of the productivity of both circularity and respiratory systems in addition to muscles efficiency 

regarding the Oxygen consumption and energy production. (Hassanein, 2017) 

It can be expressed by variety of results such as maximum velocity of oxygen consumption or the physical exertion 

(ml/Kg/min). Therefore, physical efficiency index which is the physical ability to do work or the physical fitness that 

includes the medical fitness (good health, good heart, good lungs and good muscles), dynamic fitness which is the ability 

to do some exercise and specific fitness which indicates the specific skills for a particular sport such as jumping skills or 

running skills is considered as a scale for important functions of the body organs(Al-Ramly, 2010). 

2.3. Research tools:  

• Data registration forms which are simple forms of collecting data from students about their names, ages, heights 

and initial weights 

• Rasta-meter to measure height and weight. 

• Harvard step test for measuring student’s physical efficiency index. 

• SPSS program for statistically treatments. 

• BMI test (Electronic body mass index meter, Omron). 

• Measurements were conducted at Al Ain Club, using BMI measurements and Harvard step test, pulse monitor, 

and blood pressure measurement instrument. This was done between 5-9 pm, during May-June 2021. Data were recorded 

in special sheets, organized, and then compared for the findings. 

2.4. Study Limit 

During the Academic year 2020–2021 in the city of Al Ain, United Arab Emirates, a sample of 75 high school students 

have been randomly selected from some private schools to apply all our measures and tests on them. 

2.5. Statistically Method  

The following statically treatments were applied. 

• The statistically program (SPSS). 

• The Standard deviation and the arithmetic mean were applied to determine the body Mass Index and body 

efficiency which is the physical efficiency index (as explained earlier) of high school students. 

3. Results 

The body mass index has been measured in the four categories of students who are with healthy weight, obese, 
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overweight and underweight. The parameters of frequency,  valid and cumulative percentages have been calculated from 

the collected data and recorded as shown in table 1. 

 
Table 1.    BMI results  

.              BMI Frequency Valid Percent Cumulative % 

 Healthy Weight 34 45.3 45.3 

  Obese 11 14.7 60.0 

  Overweight 22 29.3 89.3 

  Underweight 8 10.7 100.0 

  Total 75 100.0   

 

Table 1 Frequency: Number of students for each BMI category, Valid Percent: Number per hundred for students and 

Cumulative %: Total number per hundred for students. 

Shows students results based on BMI, where 34 students (45.4%) have ideal weight, 11 Students (14.7 %) are 

Obese, 22 Students (29.3 %) have a high weight and 8 Students (10.7 %) have low weight, 

The chart below shows the percentage of students according to body mass index where the majority of 45.3 % are in 

healthy weight, 14.6% are obese, 29.33% are overweight and the rest of 10.67% are underweight 

 

 
Fig. 1. Distribution of students on BMI categories.  (Refer to Table 1) 

 

The physical efficiency index has been measured in the four categories of students who are with excellent, good, 

high average, low average and poor. The parameters of frequency, percentage and valid and cumulative percentages 

have been calculated from the collected data and recorded as shown in table 2. 

 
Table 2: Student results of physical efficiency index. 

Physical efficiency. Frequency Valid Percent Cumulative % 

 Excellent 

 
Good 

 

High Average 
 

Low Average 

 

0 

 
0 

 

0 
 

4 

 

0 

 
0 

 

0 
 

5.3 

 

0 

 
0 

 

0 
 

5.3 

 
 Poor 

 

71 

 

94.7 

 

100.0 

 

 Total 75 100.0  

 

 Table 2 shows the results of physical efficiency index over 75 students where 5.3 % have lower physical efficiency 

index and 94.7% have weak  physical efficiency index. None of the students in the sample showed good or better. 
The chart below shows the percentage of students according to physical efficiency index where the vast majority of 

94.67 % are poor, 5.33% are low average, 0% are in good or better. 
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Fig. 2. Physical efficiency index  results of students (Refer to Table 2) 

 

4. Discussion 

 

Results in table 1 and table 2 more or less agreed with the results of (Youssef, 2017). 

Table 1 shows a big difference of students’ weight before and after the pandemic. The sample selected shows that 22 

Students (29.3%) are overweight. 11 Students (14.7%) are obese. The researcher attributed this to the impact of the 

pandemic due to its rapid spread, so, procedures were applied to ensure safety, and Distance learning came as an ideal 

solution to minimize the virus from being scattered, therefore students had to stay home for a long period of time. This 

led to less exercise and less natural movements, no physical education classes, no breaks which led to a significant increase 

in the student’s weight. 

Table 2 shows that the greatest number of the selected students (71 students of the sample represented 94.7 %) showed 

a significant weakness of the physical efficiency index . Where as 4 students (5.3%) showed a decrease in the physical 

efficiency index, and none was good or better.  

The researcher attributed this to the impact of the pandemic of COVID-19 due to the closure of sporting halls, gyms, 

public parks, swimming pools and clubs. Accordingly, students were unable to practice any type of sport or activity 

because staying home was mandatory and safety precautions were priority. It has been noticed and recorded that the 

physical fitness level of students has been affected badly as well since students were unable to pass the fitness test.  

 

Conclusions 

  

       In light of results and discussion, the researcher concluded the following:   COVID-19 Pandemic affected the 

body mass index for high school students in the UAE. Studies showed that 14.7 % of students are obese, 29.3 % of them 

are overweight however, less than half of the sample had ideal weight; COVID-19 Pandemic had a significant influence 

on the physical efficiency index of the UAE high school students; The study showed that 5.3% of the students in the 

sample have low physical efficiency index  and 94.7 % have weak physical efficiency index . None of them is good or 

better; The necessity of research and intensive statistical studies in the UAE and the other part of the world to explore and 

discover the impact of this Pandemic on physical efficiency index and fitness; Enforcing health and fitness related 

programs to students worldwide; Ensuring awareness campaign for students about the importance of healthy lifestyle and 

how to protect their bodies; Activating school health committees to follow up with COVID-19 pandemic in full 

involvement of parents; Providing and organizing healthy sport programs to makeup and compensate what has been 

missed during the closure and its consequences to be able to return gradually to our satisfied level of fitness or better; 

Preparing alternative plans and sporting programs in case of similar situations of closure is repeated.  
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Abstract 

 

The application of a systematic approach to swimming training of students should take into account modern requirements, the nature 

and objectivity of the criteria for this process, effective experience in organizing swimming lessons, the level of swimming preparedness 

of students in the process of physical education. Purpose: to establish changes in the indexes of physical fitness of students (girls and 

boys) based on the implementation of individual and motivational levels of the swimming training system. Organization. All programs 

were designed for 18 classes during the first semester. This feature is determined in accordance with the minimum normatively 

requirements of physical education at Kherson State University (Ukraine) and the possibilities of individual teaching trajectory of 

students. The duration of classes was 60 minutes. Participants. To the study was involved students who were engaged in swimming at 

four individual and motivational levels of the swimming training system (1EG, the number was 23 girls and 28 boys; 2EG, n = 26 and 

25; 3EG, n = 23 and 21; 4EG, n = 21 and 23 respectively). Results. There have been identified four individual-motivational levels of 

classes for students of the Higher Educational Institution within the framework of the implementation of the methodical component of 

swimming training system. Each of these levels has its own goals, objectives, tools and methods of training. For students at the first 

level, the characteristic difference is the presence of a significant fear of being in the water and the lack of ability to swim. For the 

students at the second level – a low level of fear of being in the water and lack of ability to swim.  For students at the third level – the 

presence of skills to stay afloat and swim in any way (original methods without the use of swimming techniques or a separate style of 

swimming). For students at the fourth level – the possession of swimming skills and the desire to engage in and improve techniques in 

the future. Conclusions. The use of curricula of different methodical content indicated a positive effect of physical education classes 

in general, with slightly higher benefits for students of separate individual and motivational levels of swimming training system. This 

is in some extent related to the existing level of physical fitness before entering the Higher Educational Institution. During the 

pedagogical experiment, representatives of all groups without exception (1-4 individual and motivational levels of the swimming 

training system of students of Higher Educational Institution and the control group), which involved to the study, significantly improved 

the average group results on most tests related to strength, speed and strength qualities. 

 
Key words: swimming, efficiency, strength qualities, students, classes 

 

 

1. Introduction 

 

The application of a systematic approach to teaching swimming to students should take into account modern 

requirements, the nature and objectivity of the criteria for ensuring this process, effective experience in organizing 

swimming lessons, the level of swimming readiness of students in the process of physical education (Krutsevich, 

Vorobyov, & Bezverkhnya, 2011; Zhuravlov, 2018). 

As follows, in order to increase the practical significance and effectiveness of physical education, it is necessary to 

develop certain methodological provisions and programs for teaching swimming to students of higher education 

institution and conduct their experimental testing (Adsett et al., 2015; Bergamin et al., 2013; Chaplins'kyy, Briskin , 

Ostrov'ska, Sydorko, Ostrov'skyy, Pityn & Polehoiko, 2018; Hlukhov, 2021). 

Analysis of data on swimming teaching and identification of system components allow us to assert the sufficient 

development of methodological support related to the applied aspects of swimming teaching of different groups of the 

population. Works on the initial study of sports swimming styles are widely presented (Beggs, Foong, Le, Noor, 

Woodbaker & Walters, 2013; Adsett et al., 2015), the formation of pedagogical and organizational and methodological 

recommendations for teaching swimming in educational institutions (Honchar, 2005; Dakal, 2020), training and 

improvement of technology individual swimming styles (Ceseracciu, Sawacha, Fantozzi, Cortesi, Gatta, Corazza & 

Cobelli, 2011; Callaway, 2015; Ivanenko, Tyshchenko, Pityn, Hlukhov, Drobot, Dyadechko, Zhuravlov, Omelianenko & 

Sokolova, 2020), etc. 

This indicates the possibility of avoiding the development and justification of certain tools and methods of swimming 
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training, and focus on combining them within individual programs in compliance with the basic guidelines (Hlukhov, 

2021). 

However, the lack of qualitative justification of organizational and methodological support of this process from the 

standpoint of objective criteria for health and physical fitness of student youth determine the relevance of this area of 

research (Troup, 1999; Tanaka, 2009; Petrescu, Pitigoi & Păunescu, 2014; Hruzevych , Bohuslavska, Kropta, Galan, 

Nakonechnyi & Pityn, 2017). 

 

2. Material and methods 

 

The purpose of the study: to establish changes in the indicators of physical fitness of students (girls and boys) based 

on the implementation of individual-motivational levels of the swimming system. Research methods: theoretical analysis 

and generalization (the degree of disclosure of research issues in scientific and methodological literature), study of 

documentary materials (requirements for the structure and content of teaching swimming to students), pedagogical 

experiment (introduced training programs at different individual motivational levels of the system swimming teaching 

for students of higher education), methods of statistical analysis (processing of empirical data obtained during the study). 

Study participants. The study involved students aged 18-20 who studied at Kherson State University during the 2020-

2021 academic year and chose as the main content of physical education classes - swimming. They were assigned to 

experimental groups engaged in swimming at four individual-motivational levels of the swimming training system. The 

characteristic difference for the first individual-motivational level was that the students had a high level of fear of being 

in the water and could not swim (1EG, the number was 23 girls and 28 boys). The second individual-motivational level 

is represented by students who had a low level of fear of being in the water and could not swim (2EG, n = 26 and 25). 

The third individual-motivational level was characterized by the fact that students had the ability to stay afloat and swam 

in any way (3EG, n = 23 and 21). The fourth individual-motivational level includes students who had swimming skills 

and had a desire to engage in and improve their technique in the future (4EG, n = 21 and 23, respectively). Organization 

of the study. All programs were designed for 18 classes during the first semester. This feature is determined in accordance 

with the minimum regulatory requirements for physical education at Kherson State University and the possibilities of 

individual trajectory of students. The duration of classes was 60 minutes. Among the indicators of physical fitness that 

were studied were: wrist dynamometry (dominant and the other hand, kgf), flexion-extension of the arms in the supine 

position (times), lifting the torso to the sitting position (times), hanging on the bent arms (c), pull-ups (times), long jump 

(cm), throwing a stuffed ball (cm), squats for 30 s (times), determined by well-known methods (Krutsevich, Vorobyov & 

Bezverkhnya, 2011; Zhuravlov, 2018). Statistical analysis. The calculations of the main one-dimensional statistics were 

performed: arithmetic mean -, standard error of the mean - m; Student's t-test - to establish the differences between the 

two samples for the base took 5% level of statistical probability - p (probability not less than 0.95); When analyzing the 

results within each sample, the values of t were used to compare the results of related samples, different groups - for 

unrelated samples. 

 

3. Results 

 

 The effectiveness of the proposed programs was determined by the data of physical fitness of girls and boys and their 

change during the pedagogical experiment (Tables 1 and 2). 

 
Table 1. Changes in the indexes of physical fitness of girls at different individual-motivational levels of the swimming training system 

Indexes 

Individual-motivational levels 

Girls 

first 

 (n = 23)  

second 

(n=26) 

third 

(n=23) 

fourth 

 (n=21) 

before after before after before after before After 

Wrist dynamometry, kgf 

dominant hand 
Х 23.83 25.61 22.31 24.54 25.61 27.26 26.14 27.90 

M 4.14 3.29 4.08 2.90 3.97 3.31 4.13 3.25 

other hand 
Х 19.83 21.52 19.69 21.15 22.43 23.74 23.00 24.29 

M 4.50 3.33 4.28 3.16 3.63 3.09 4.65 3.69 

Flexion-extension of the arms in the 
supine position, times 

Х 14.43 15.61 14.85 16.31 15.09 16.26 15.62 16.86 
M 1.34 0.89 0.97 1.01 1.12 1.25 1.12 1.15 

Lifting the torso in a sitting position, times 
Х 17.61 19.39 17.62 19.15 17.74 19.00 17.52 19.81 

M 1.27 1.16 1.13 1.46 1.60 2.24 1.44 1.50 

Hanging on bent arms, p 
Х 13.00 17.74 12.46 17.04 12.61 17.30 15.05 19.67 

M 3.40 3.11 3.72 3.90 3.80 4.22 2.99 3.32 

Pull-ups, times 
Х 11.83 12.61 11.23 12.88 12.43 13.91 13.48 14.71 
M 2.33 1.59 2.53 1.99 1.41 1.35 2.89 1.79 

Long jump, cm 
Х 166.09 169.57 166.62 170.08 168.57 172.09 168.38 173.81 

M 5.64 6.21 6.02 5.88 4.47 4.69 4.82 4.65 

Throwing a stuffed ball, cm 
Х 376.83 389.52 375.46 387.77 375.61 387.61 413.14 435.76 

M 42.10 42.22 19.13 19.44 26.39 26.58 28.60 23.41 

Squats for 30 s, times 
Х 12.09 13.57 12.19 13.46 12.35 13.48 14.14 15.33 
M 2.09 1.62 2.17 1.92 1.97 1.75 1.80 1.77 
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Table 2. Changes in the indexes of physical fitness of boys at different individual-motivational levels of the swimming training system 

Indexes 

Individual-motivational levels 

Boys 

first 

(n=28) 
second (n=25) 

third   

(n=21) 

fourth 

 (n=23) 

before after before after before after before After 

Wrist dynamometry, 
kgf 

dominant 
hand 

Х 31.82 33.36 29.28 30.72 33.86 35.76 33.78 35.17 

m 4.51 3.53 4.19 3.45 5.44 4.77 4.98 3.79 

other hand 
Х 28.57 29.89 26.92 27.24 30.81 32.19 31.22 31.57 

m 4.74 3.47 4.01 3.38 5.86 4.55 4.93 4.07 

Flexion-extension of the arms in the 
supine position, times 

Х 36.43 37.54 34.44 35.96 34.38 36.00 34.13 35.52 
m 7.52 5.81 7.03 5.92 6.48 5.35 3.73 2.83 

Lifting the torso in a sitting position, 

times 

Х 20.54 22.07 19.00 21.56 19.52 22.10 21.78 23.13 

m 3.23 2.61 3.25 2.48 2.98 1.37 3.07 1.69 

Hanging  on bent arms, p 
Х 26.46 28.54 25.88 27.08 32.19 34.19 37.39 39.09 

m 3.23 2.91 6.00 4.03 5.53 3.70 7.59 5.77 

Pull-ups, times 
Х 9.07 10.00 8.24 10.32 9.52 11.86 10.35 12.04 
m 2.40 2.09 3.59 3.24 3.31 2.29 2.31 1.61 

Long jump, cm 
Х 215.64 218.96 215.80 220.08 213.62 218.90 220.09 223.52 

m 20.95 16.80 19.19 15.41 19.53 16.20 19.08 16.42 

Throwing a stuffed ball, cm 
Х 383.57 392.18 386.80 398.00 375.48 387.62 416.74 427.83 

m 38.70 37.86 22.86 21.68 21.21 22.09 28.71 23.29 

Squats for 30 s, times 
Х 12.93 15.04 12.84 15.00 13.67 15.81 12.17 15.48 
m 2.19 1.32 2.15 1.04 1.24 1.08 1.90 1.16 

 

At the beginning of the study, the advantages in the level of strength of the muscles of the girls' hands were revealed. 

2EG students were inferior to 3EG and 4EG representatives in terms of the dominant hand (14.80%, p≤0.01 and 17.19%, 

p≤0.01). More differences at the initial stage of the study were found for wrist dynamometry with the other hand. They 

were between 1EG and 2EG students, who, in turn, lost to 3EG and 4EG representatives by 13.16−16.01% and 

13.93−16.80%, respectively (p = 0.01−0.02).  

During the study, the results of girls for the leading hand were improved among female students 1EG (7.48%), 2EG 

(10.00%), 3EG (6.45 %%) and 4EG (6.74%) compared to baseline, in in all cases p≤0.01. Also statistically significant 

changes were recorded for the results of the wrist dynamometry of the other hand of female students 1-4EG. The relative 

values of improvement ranged from 5.59% to 8.55% (in all cases p≤0.01). 

According to the indicators of wrist dynamometry of the leading hand, there was a statistically significant advantage 

of 3EG, 4EG over 2EG students, who accounted for 11.09%, 13.72% and 9.19%, respectively (in all cases p≤0.01). The 

differences in the results of the other hand between the students of 1EG and 2EG, which were inferior to the 

representatives of 3EG and 4EG, remained constant, but the values of the differences decreased slightly (10.30−12.84% 

and 12.22−14.81%, respectively (p≤0.01 ). 

Among boys, 1EG representatives outnumbered 2EG representatives in terms of the dominant hand (7.99%, p≤0.05). 

At the same time, 2EG students were inferior in terms of wrist dynamometry of both hands to both representatives of 3EG 

and 4EG (15.63% and 14.45%; 15.38 and 15.96%, respectively, p≤0.05 in all cases). 

At the end of the study, the results of boys for the leading hand among students 1EG (4.83%, p≤0.01), 2EG (4.92%, 

p≤0.01), 3EG (5.63%, p≤0, 01) and 4EG (4.12%, p≤0.01). As for the results of the other hand, there were no such 

pronounced changes in the results. The improvement was recorded for students only 1EG (4.62%, p≤0.05) and 3EG 

(4.48%, p≤0.01). 

As a result of developmental influences, the differences between 1EG and 2EG representatives were intensified 

(12.22%, p≤0.05 - leading hand and 9.95%, p≤0.05 - non-leading hand). At the same time, the lag of 2EG students from 

3EG and 4EG remained constant (16.41% and 14.50%; 18.71% and 15.88%, respectively, p≤0.05 for all cases). 

The situation with the level of strength endurance of the girls was somewhat different, which was determined by the 

test of flexion-extension of the arms in the supine position. Only a few differences were recorded in the initial testing. 

Thus, 4EG students outnumbered 1EG representatives (4.18%, p = 0.04). During the implementation of the programs, 

strength endurance according to this test improved in all girls. The highest rates were observed in female students 2EG 

(9.84%), slightly lower in 1EG (8.13%) from baseline. Then there were representatives of 3EG and 4EG (7.78% and 

7.93%, respectively, in all cases p≤0.01). 

Due to intra-group changes, the advantage of individual EG students among themselves was formed. In particular, the 

indicators of differences between 4EG and 1EG representatives remained stable (8.00%, p≤0.01). In addition, statistically 

significant values of differences (advantage) of 2EG over 1EG (4.89%, p = 0.01), 3EG over 1EG (4.18%, p = 0.04) were 

obtained. Due to intra-group changes, the advantage of individual EG students among themselves was formed. In 

particular, the indexes of differences between 4EG and 1EG representatives remained stable (8.00%, p≤0.01). In addition, 

statistically significant values of differences (advantage) of 2EG over 1EG (4.89%, p = 0.01), 3EG over 1EG (4.18%, p 

= 0.04) were obtained. 

Among the boys, we observed that no statistically significant differences were found in the initial testing between 

representatives of different experimental groups (0.17–6.31%, p> 0.05). During the implementation of the programs, it 

was found that the strength endurance of the arm muscles, which was determined using the text "flexion-extension of the 

arms in a supine position" statistically significantly improved. The highest rates of improvement were in students 2EG 

and 3EG (4.41% and 4.71% at p≤0.05). Slightly lower values were recorded for 4EG students - 4.08% (p≤0.05). The 
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smallest positive changes were observed for representatives of 1EG, which amounted to 3.04% (p≤0.05), respectively. 

According to the results of the test "Lifting the torso to the sitting position for 30 s" (strength endurance of the 

abdominal muscles and torso), it was found that in the beginning the results were fairly evenly distributed among different 

groups of girls. No differences were recorded between any of the EG, the difference ranged from 0.04 to 2.97% (p> 0.05). 

All girls (1−4EG) statistically significantly improved their results in this exercise. Percentage mean group values were 

the highest in representatives of 4EG (13.04%), 1EG (10.12%) p≤0.01. They were slightly lower for 2EG and 3EG (8.73% 

and 7.11%, p≤0.01 from baseline, respectively). At the end of the pedagogical experiment, none of the EGs managed to 

form a statistically significant advantage over the representatives of other groups of girls involved in the study.  

Among boys at the beginning of the study it was found that the young men were fairly evenly trained in this indicator. 

No statistically significant differences were recorded between most EGs. However, 4EG students had an advantage over 

2EG and 3EG representatives. It was 14.65 (p≤0.05) and 11.57% (p≤0.05), respectively. As a result of the implementation 

of programs at each of the individual-motivational levels of the system of teaching swimming to students of free economic 

zones there was a positive dynamics of results. The average values improved in all EGs, the most in the second and third 

groups - by 13.47% and 13.17%, respectively (p≤0.01), slightly lower values of improvement were found in 1EG students 

(7.48%, p≤ 0.01) and 4EG (6.19%, p≤0.05). 

This situation of intra-group changes was also reflected in the inter-group setting of indicators at the end of the 

pedagogical experiment. Boys 2EG and 3EG in percentage terms reduced their lag from 4EG to 7.28% and 4.69%, but at 

the level (p≤0.05). 

When analyzing the results shown by EG girls in the test "hanging on bent arms" (static strength endurance), we 

encountered significant problems that are created by the content of this test for girls. Absolute values differed significantly 

(were lower) than the normative ones. At the initial stage, a number of statistically significant differences were recorded 

between girls of different individual-motivational levels. They related to the fact that 1EG representatives were inferior 

to 4EG students by 15.75% (p = 0.04). Representatives of 2EG and 3EG (20.75%, p = 0.01 and 19.34%, p = 0.02, 

respectively) also lost to 4EG students according to the results of this test. 

During the pedagogical experiment, all students (1-4EG) managed to statistically significantly improve their results 

in this test. The highest values of the girl's improvement were shown at the first-third individual-motivational levels 

(36.45−37.24%, p≤0.01). 4EG is also significant, but with lower relative values improved its results (by 30.70% from 

baseline, respectively). However, at the end of the pedagogical experiment, the representatives of 4EG still dominated 

the students of 2EG, 3EG according to the average group results. Their values were higher by 15.43% (p = 0.01), 13.65% 

(p = 0.04), respectively. Among boys, a number of statistically significant differences were recorded at the initial stage. 

They related to the fact that the representatives of 1EG were inferior to their colleagues with 3EG and 4EG by 21.64% 

and 41.29% (p≤0.01), respectively. Representatives of 2EG were also inferior to these two groups of students (3Eg and 

4EG) by 24.38% and 44.48% (p≤0.01), respectively. At the same time, the highest indexes of readiness for this test were 

demonstrated by 4EG students, they predominated in addition to 1EG and 2EG also 3EG (16.16%, p≤0.05). 

During the pedagogical experiment, all EG participants (1–4) managed to improve their results in this test. The highest 

values of improvement were demonstrated by students at the first individual-motivational level (7.83%, p≤0.01). Other 

groups were arranged in the hierarchy of result growth - 3EG (6.21%, p≤0.05), 2EG (4.64%, p≤0.05) and 4EG (4.53%, 

p≤0.05). However, it should be noted that the representatives of 1EG had the highest reserves for improving the result, 

compared to the representatives of other EGs, in particular 4EG. 

However, as a result, at the end of the pedagogical experiment, the 1EG representatives still lost to their 3EG and 4EG 

colleagues by 19.82% and 36.98% (p≤0.01), respectively. Representatives of 2EG were also inferior to these two groups 

of students by 26.26% and 44.34% (p≤0.01), respectively. Among the experimental groups, the highest indexes of 

readiness for this test were demonstrated by 4EG students, who outperformed all others by 14.32−44.48%, p≤0.05−0.01). 

The study of the dynamic strength endurance of the muscles of the upper extremities of girls (pull-ups on the low 

crossbar to failure) indicated a mostly homogeneous results at the beginning of the pedagogical experiment. A significant 

advantage was recorded between the representatives of 4EG over 1EG and 2EG. The percentage values of differences 

were (13.95, p = 0.04 and 19.99%, p≤0.01) and 3EG over 2EG (10.72%, p = 0.04). During the pedagogical experiment, 

all representatives of EG managed to improve their results (p≤0.01), in particular, higher percentages were observed in 

female students 2EG (14.73%) and 3EG (11.89%), slightly lower improvements were in representatives of 4EG 9.19%) 

and closed the hierarchy of 1EG students (6.62% of baseline, respectively). At the same time, the obtained positive EG 

results at the intragroup level were the basis for maintaining the existing at the beginning of the study differences between 

groups, namely the advantages of 4EG over 1EG and 2EG (16.70%, p≤0.01 and 14.20%, p≤0.01), 3EG over 2EG (7.98 

%, p ≤0.05); and the formation of new ones, between 3EG and 1EG (10.34%, p≤0.01). 

A similar situation was observed for boys. At the initial stage of the study, we did not observe a clear number of 

statistically significant advantages of students of different groups over others. This was typical only for representatives 

of 2EG and 4EG, where the former were significantly lower than the average group results. The percentage values of 

differences were 25.58% (p≤0.05). At the same time, during the study we observed a generally positive dynamics of the 

results of the pull-up test for EG students. All representatives managed to improve their results at a statistically significant 

level (p≤0.01). In relative terms, it ranged from 10.32% (1EG) to 25.24% (2EG). The obtained positive EG results at the 

intragroup level became the basis for the formation of a number of advantages of representatives of different EGs. After 

the pedagogical experiment, representatives of 3EG and 4EG confirmed a statistically significant advantage over 1EG 

and 2EG students (18.57%, 20.43% and 16.70% at p≤0.05 for all cases). 

According to the results of the test "long jump from a place" the comparison of indicators at the initial level did not 
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show statistically significant advantages of one or another group over girls of other groups, and the differences ranged 

from 0.06 to 1.49% (p> 0.05) on the benefit of a group. Finding out the relative values of improvement of intragroup 

results of this test indicated higher values of improvement in 4EG (3.22%), similar values of female students at the first-

third individual-motivational level of the swimming training system (2.08−2.09%, p≤0.01 compared to baseline). This 

structure and the direction of intra-group changes in the results of the long jump from the place allowed to form a 

qualitative advantage of 4EG students over 1EG and 2EG (2.50%, p = 0.01 and 2.19, p = 0.02). 

The established relevant results among boys indicated an improvement in the relative values of the intragroup results 

of the long jump test indicated higher values obtained in the results of 3EG students (2.47%, p≤0.01). They were lower 

in terms of significance (p≤0.05) for all other groups and amounted to 1.54% (1EG), 1.98% (2EG), 1.56% (4EG) 

compared to baseline. Due to this, there were no statistically significant differences between different groups of boys at 

the final pedagogical testing. 

Analysis of these manifestations of the explosive force of the muscles of the upper extremities of female students 

revealed at the initial level the advantage of only 4EGs compared to all other EGs. In our opinion, this is due to a greater 

and more thorough experience of physical activity (swimming) before entering a higher education institution. 4EG 

students were statistically significantly (p≤0.01) superior to representatives of other groups by 6.29–10.04%. Other 

differences between EG did not cross the mark of reliability p> 0.05. 

During the implementation of the program of classes at different individual-motivational levels of the swimming 

training system for students of higher education institutions, representatives of all EGs managed to statistically 

significantly improve their results on this test in the range of 3.19-5.47% compared to baseline. 

As a result of intra-group changes, there were no differences in the structure of preferences of a particular group. 

However, some values have increased. Thus, at the final stage of the study, the advantage of 4EG female students reached 

11.87−12.42% over 1−3EG representatives. 

Among boys of different EGs in the same test there were already significant differences. In particular, representatives 

of 4EG outnumbered students of all other EGs (7.74–10.99%, p≤0.05). This is quite natural, because we could not 

influence the previous level of training, as well as their distribution by individual-motivational levels of the swimming 

training system within the physical education of higher education institution. 

At the same time, during the implementation of the program of classes at different individual-motivational levels of 

the swimming system of students of higher education institution, representatives of all EGs managed to statistically 

significantly improve their results on this test. Students of all EGs improved their results with relative values in the range 

of 2.24–3.23% at a sufficiently high level of significance p≤0.01. 

As a result, in the final pedagogical testing, students of different groups demonstrated a similar structure of intergroup 

differences. Thus, 4EG students outperformed students of all other groups by 7.49−10.37%, p≤0.05−0.01. 

Analysis of special strength endurance (according to the results of the squat test for 30 s) indicated a general low level. 

Absolute values ranged from 12,09 to 14,14 times. Already at the initial stage, statistically significant advantages of 4EG 

girls over students of other groups were revealed. In relative terms, they amounted to 12.96−17.01%. Comparison of the 

results of other groups showed no differences (p>0.05). 

Active involvement in the implementation of basic exercises within the curriculum of different individual-

motivational levels of the swimming training system allowed to state that in the study students of all EGs statistically 

significantly improved their results (1EG - 12.23%, 2EG - 10.41%, 3EG - 9.15% and 4EG - 8.42% of baseline, in all 

cases p≤0.01). However, despite significant intra-group changes in results, the structure of intergroup differences 

remained stable. Statistically significant advantages of 4EG representatives over female students of other groups were 

confirmed. In terms of relative values, they changed slightly and amounted to 13,03–13,90 compared with 1–3 EG and 

17.24% (in all cases p≤0.01). In all other cases, no significant differences were found (p>0.05). This confirmed the 

significant effectiveness of swimming for the development of strength capabilities of different muscle groups of girls. 

Among young men, the absolute values of the results were low for all groups. On initial testing, they ranged from 

12,93 to 13,75 times. 3EG students had an advantage over 4EG representatives - 10.92%, p≤0.05. Among other groups 

of students, no statistically significant differences were observed in the group mean values (p> 0.05). 

At the same time, the systematic work and involvement of relevant muscle groups in the implementation of 

developmental tasks within the curriculum of different individual-motivational levels of swimming training of students 

of higher education institution provided the basis for statistically significant (p≤0.01) change in the results of this test. It 

was observed for representatives of all EGs and ranged from 15,81 to 16,82%. This confirms the pronounced influence 

of the structure and content of swimming on the development of strength capabilities of different muscle groups of 

students.  

 

4. Discussion 

 

When considering the indexes among girls and boys, representatives of higher education institution, similar trends 

have been identified. It was recorded that according to the indexes of wrist dynamometry there were differences between 

the manifestations of the power capabilities of the dominant and the other hand. A large number of statistically significant 

differences (p≤0.05) were recorded between different groups of EG (among girls and boys) at the initial stage of the study, 

in particular, it was found for the results of wrist dynamometry with the other hand. The changes obtained during the 

study, which took place at the intragroup level, did not significantly affect the number and direction of intergroup 

differences according to the results of the wrist dynamometry of girls. 
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Therefore, the dynamics of the indexes of the wrist dynamometry of girls proves the effectiveness of the use of 

physical education within higher education institution. However, with the objective presence of different levels of physical 

fitness before the start of training in higher education institution, it is shown that in the process of implementing one stage 

(individual-motivational level) of swimming training system significant changes in wrist dynamometry can be achieved 

only at the intragroup level. Longer developmental influences (for 2 or more semesters) are likely to be needed to achieve 

higher effectiveness at the intergroup level. 

Valuable data are the results obtained at the end of the pedagogical experiment. It turned out that systematic work, 

regardless of the methodological content of classes allows to significantly increase the strength endurance of the 

abdominal and torso muscles within one semester, which can supplement existing scientific data (Honchar, 2005; 

Hruzevych, Bohuslavska, Kropta, Galan, Nakonechnyi & Pityn, 2017; Dakal, 2020). Such results were found among girls 

and boys. This makes it possible to recommend the use of swimming aids with different methodological content of 

individual-motivational levels of the swimming training system for students. 

The study revealed the need to distinguish between educational and developmental influences of girls and boys within 

physical education, which is associated not only with objective factors of the body, but also opportunities to maintain and 

achieve certain fundamental changes in physical fitness, in particular in terms of strength endurance of different muscle 

groups. 

In support of the research of a number of authors, significant reserves have been shown to improve the result of static 

endurance of the muscles of the upper extremities of girls aged 18-20, for which the teaching and educational process of 

physical education in higher education institution. 

Despite the pronounced effectiveness of the proposed curricula at different individual and motivational levels of the 

swimming system of higher education students, the results of girls and, to a large extent, boys are closely related to 

previous experience of physical activity and level of physical fitness at the time of admission to higher education 

institution. 

We observed a pronounced effectiveness of training programs for all groups of girls with greater emphasis on the 

development of dynamic strength endurance of the arm muscles for the second and third individual-motivational levels 

of swimming training of higher education students. 

We observed a higher rate of improvement in explosive performance, which is probably due to the specifics of the 

means of navigation used in the swimming training programs and, according to the intensity of specific physical activity, 

is reflected at the third and fourth individual-motivational level of the swimming training system of higher education 

students (Beggs, Foong, Le, Noor, Woodwaker, & Walters, 2013; Adsett et al. 2015). This can be justified by the 

systematic involvement of relevant muscle groups in basic exercises and appropriate physical activity (Ceseracciu, 

Sawacha, Fantozzi, Cortesi, Gatta, Corazza, & Cobelli, 2011; Callaway, 2015; Zhuravlov, 2018; Dakal, 2020). 

According to the results of the pedagogical experiment, a significant advantage of the methodical content of the 

experimental programs of classes of individual-motivational levels of the swimming training system for students of higher 

education institution was revealed. 

 

Conclusions 

 

Within the framework of the implementation of the methodological component of the swimming training system for 

students of higher education institution, four individual-motivational levels of classes have been identified. Each of these 

levels has its own goals, objectives, tools and methods of teaching. For students at the first level, the characteristic 

difference is the presence of a significant fear of being in the water and the lack of ability to swim; the second - a low 

level of fear of being in the water and lack of ability to swim; third - the presence of skills / abilities to stay afloat and 

swim in any way (original methods without the use of swimming techniques or a separate style of swimming); fourth - 

the possession of swimming skills and the desire to engage in and improve techniques in the future. 

The use of curricula of different methodological content indicated a positive effect of physical education in general, 

with slightly higher benefits for students of individual individual-motivational levels of the swimming education system, 

which are to some extent related to the existing level of physical readiness before entering higher education institution. 

During the pedagogical experiment, representatives of all groups without exception (1-4 individual-motivational level of 

the swimming training system for students of higher education institution and the control group) involved in the study 

statistically significantly improved the average group results on most tests related to strength, speed-power qualities. 
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Abstract 

 
Physical effort within sports training may determine tardive adaptations at the level of apparatuses and systems involved directly or 

indirectly in maintaining homeostasis and increasing sports performance. The tardive blood modifications contribute to a thorough 

evaluation of the level of adaptation to effort. The paper features the reference level of morphological, haematological and biochemical 

indicators among athletes, following a study carried out on 15 professional soccer players, with a mean age of 26.53. Hence, our study 

reports a haemoglobin mean of 14.84 g/dL, haematocrit – 43.30 %, mean corpuscular volume 87.9 fL, mean corpuscular haemoglobin 

concentration – 34.28 g/dL, blood glucose – 78.3 mg/dl. Our values are comparable to those reported by other studies. 

 
Keywords: haematological, biochemical indicators, soccer. 

 

1. Introduction 

 

The human body is an open biological system undergoing permanent energy and substance with the environment. The 

perturbing environmental factors often exceed the limits of homeostasis, turning them into stressors and determining the 

body to enter a state called heterostasis, where adaptation mechanisms intervene (Honceriu, 2015). From a biological 

perspective, sports effort is a stressful stimulus because it forces the body to respond through chemical, mechanical, 

thermal and electric manifestations, thus requiring adaptation mechanisms (Poleacova, 2018; Wood, 2018). Repeated 

efforts within training sessions have the goal of adapting the body to a superior level; to a certain specific effort or sports 

trial. Soccer is a sport where the effort made by players throughout a game is varied and complex, soliciting both the 

aerobic and the anaerobic lactacid and alactacid capacity (Griffin, 2021). The training process aims to adapt the body to 

a higher volume, intensity and complexity. This adaption occurs based on planning and scheduling training means relying 

on scientific methods (with a certain logic and by observing certain principles). Thus, the tardive body adaptations emerge 

as a consequence of sports training, and they occur at the sanguine, cardiovascular, respiratory and muscular levels 

(Heubert, 2003). The studies and research conducted on soccer players show a wide array of tardive adaptations, among 

which sanguine adaptions are the most numerous. The identification and analysis of haematological and biochemical 

indicators may contribute to a more judicious scheduling and planning process within individualised training (Ozen, 

2020). However, many studies report contradicting findings because of the different procedures and tests, sampling and 

data interpreting procedures (Andersen, 2014; Hansen, 2014). Hence, we believe that our research may represent a sample 

of a useful tool for comparisons with similar studies.  

 

2. Material and method 

 

A group of 15 professional soccer players underwent sanguine and morphological biochemical analyses during their 

annual medical check-up. The blood samples were analysed at the PRAXIS laboratory in Iași concerning a group of 15 

professional soccer players with a mean age of 26 ± 4.3 years old.   
The blood work was carried out using the SySmex XT 1800 analyser (impedance/photometry/flow cytometry), 

resulting in the complete blood count. Among the significant haematological indicators, we mention: white blood cells 

(WBC), red blood cells (RBC), haemoglobin (HGB), haematocrit (HCT), mean corpuscular volume (MCV), lymphocytes 

(LYM#(W_SCC)), monocytes (MONO#), etc.  

Using the RX Imola analyser through the spectrophotometry procedures, we carried out biochemical blood analyses. 

The main parameters measured were the following: blood glucose, (serum) creatinine, alanine transaminase (ALT), 

aspartate aminotransferase (AST) and gamma glutamyl transpeptidase (GGT).  Through the same analyser (RX Imola), 

we identified the values of C reactive protein (CRP) using the turbidimetry procedure. 
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Using the Health Monitor Version 3.4.2 - www.gmon.eu, we determined the following parameters: body fat, visceral 

fat, body weight, BMI – body mass index, muscle mass, body water level. 

 

3. Results 

 

We outline below the results of sanguine and biochemical analyses concerning the 15 research subjects, using tables 

with reference intervals, mean and median of the results, as well as graphs featuring the histogram and the dispersion of 

the indicators analysed. 

 
Table 1.  Haematological results (impedance/photometry/flow cytometry) 

No. PARAMETER REFERENCE 

INTERVAL 

MEAN MEDIAN MU 

1 WHITE BLOOD COLLS (WBC) 4 - 10 6.88 6.52 x103/uL 
2 RED BLOOD CELLS (RBC) 4.2-5.6 4.93 4.89 x103/uL 

3 HAEMOGLOBIN (HGB) 13.1 - 17.3 14.84 14.7 g/dL 

4 HAEMATOCRIT (HCT) 39 - 50 43.30 43.9 % 
5 MEAN CORPUSCULAR VOLUME (MCV) 80 - 89 87.9 88.7 fL 

6 MEAN CORPUSCULAR HAEMOGLOBIN (MCH) 27 - 34 30.12 30.4 pg 

7 MEAN CORPUSCULAR HAEMOGLOBIN 
CONCENTRATION (MCHC) 

32-36 
 

34.28 
 

34 
 

g/dL 

8 RED CELL DISTRIBUTION WIDTH SD (RDW-SD) 35 - 48 42.32 42.3 fL 

9 RED CELL DISTRIBUTION WIDTH CV (RDW-CV) 11.8 - 14,8 13.48 13.3 % 
10 PLATELETS (PLT) 150 - 450 227.66 237 x103/uL 

11 PLATELET DISTRIBUTION WIDTH (PDW) 8 - 16.5 14.9 14.4 % 
12 MEAN PLATELET VOLUME (MPV) 7.4 - 13 11.35 11.1 fL 

13 P-LCR 10.5 - 44 34.19 32.7 % 

14 PLATELET COUNT (PCT) 0.2 - 0.5 0.254 0.25 % 
15 PERCENTAGE OF NEUTROPHILES (NEUT%(W-LCR)) 45 - 80 45.06 47.2 % 

16 PERCENTAGE OF LYMPHOCYTES (LYM%(W-LCR)) 20 - 55 39.87 38 % 

17 PERCENTAGE OF MONOCYTES (MONO%) 0 - 12 9.38 9.8 % 
18 PERCENTAGE OF EOSINOPHILES (EO%) 0 - 7 5.09 3.1 % 

19 PERCENTAGE OF BASOPHILES (BASO%) 0 - 2 0.58 0.6 % 

20 TOTAL NEUTROPHILE COUNT (NEUT #(W-LCC) 2 - 8 3.174 2.81 x103/uL 
21 TOTAL LYMPHOCYTE COUNT (LYM# (W-SCC)) 1 - 4 2.66 2.68 x103/uL 

22 TOTAL MONOCYTE COUNT (MONO#) 0.3 - 1 0.65 0.66 x103/uL 

23 TOTAL EOSINOPHILE COUNT (EO#) 0 - 0.7 0.36 0.2 x103/uL 
24  TOTAL BASOPHILE COUNT (BASO#) 0 - 0.2 0.039 0.03 x103/uL 

 
Complete blood count provides information concerning volemia (dehydration), deficiency anaemias, infections, 

allergies, hematogenic marrow disorders, haemolytic disorders. In the case of athletes, it offers insight into the degree of 

adaptation to effort. 

We feature below the biochemical blood work results for the subjects of our study. 
 

Table 2. Biochemical blood work results (spectrophotometry, turbidimetry) 

No. PARAMETER REFERENCE 

INTERVAL 

MEAN MEDIAN MU 

1 BLOOD GLUCOSE 75 - 115 78.3 79 mg/dl 

2 (SERUM) CREATININE 0.6 - 1.2 1.12 1.13 mg/dl 

3 ALT (alanine transaminase) 4 - 40 27.06 22 U/I 
4 AST (aspartate aminotransferase) 4 - 37 29.33 27 U/I 

5 GGT (gamma glutamyl transpeptidase) 11 - 50 18.93 18 U/I 

1 CRP (C REACTIVE PROTEIN – Full Range) (serum) 0 - 5 mg/l 0.79 0.68 mg/l 

 
The results obtained using the Health Monitor software program concerned the following indicators: age, body fat, 

visceral fat, body weight, height, body mass index (BMI), fat free mass, muscle mass, skeletal muscle mass, bone mass 

and body water. 

 
Table 3.  Health Monitor Indicators 

No. PARAMETER REFERENCE INTERVAL MEAN MEDIAN MU 

1 AGE  26.53 26 ani 
2 BODY FAT 8% - 25% 

5.8 kg - 18.1 kg 

7.56 7.7 % 

kg 

3 VISCERAL FAT 13 - 18 1.73 LEVEL 1 level 
4 WEIGHT 58.9 - 92.9 75.25 74.7 kg 

5 HEIGHT   178.46 177 cm 

6 BMI (BODY MASS INDEX) 19 - 30 23.56 23.6 kg/m2 
7 FAT FREE MASS  67.69 69 kg 

8 MUSCLE MASS  64.34 65.6 kg-% 

9 SKELETAL MUSCLE MASS 52.5 - 66.5 37.64 39.1 kg-% 
10 BONE MASS   3.34 3.4 kg 

11 BODY WATER  36.2 - 47.1 46.55 46.5 kg-% 
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4. Discussions 

 

We compared the findings within our study with those obtained by a group of Brazilian researchers in 2013 in similar 

research carried out on a group of 38 soccer players of the first Brazilian division (Santi Maria, 2013). They also took 

blood samples from players to extract haematological parameters, and they measured anthropometrical and morphological 

data. Upon comparing the two research studies, we have not found significant differences in values. The haematological, 

anthropometrical or physiological values obtained are very similar to those mentioned in the international studies of the 

field. The data obtained through the analyses of the two studies are homogeneous; there are no high fluctuations of the 

values of parameters analysed. The findings of both studies regarding the number of leucocytes, red blood cells (RBC), 

haemoglobin (HGB), haematocrit (HCT) ranged within the international intervals of reference. A positive influence on 

the results of analyses may be that the subjects belong to professional sports clubs, which means that they observe strict 

routines concerning diet, practice and post-effort recovery. 

However, throughout the competitive season, depending on exercising parameters (intensity, volume), fluctuations 

may emerge concerning haematological values; their decrease (haemoglobin (HGB), haematocrit (HCT) may show signs 

specific to overtraining, chronic fatigue of pathological forms of various conditions.  

Subsequently, we compared the findings of our study regarding blood works to those obtained by Portugal researchers; 

their purpose was to highlight the importance of centralising haematological indicators and their use within the sports 

training improvement process (Texeira, 2018).  The study included details of the players’ haematological profile; the 

players were part of the first Portugal division, and the study covered an entire competitive year. Hence, the authors tested 

20 professional players with a mean age of 26 (the same as our study). To underline the similarities regarding of results 

of the parameters within the two studies, we outlined the table below: 

 
Table 4. Similarities and differences in the results of haematological works 

PARAMETER ROMANIAN 
STUDY VALUES 

REFERENCE 
VALUES 

PORTUGAL STUDY VALUES 
T1         T2         T3 

M.U. 

HCT 
Haematocrit 

43.9 39 - 50             44        46.9      43.15 % 

RBC 

Red blood cells 

4.89 4.2 – 5.6 5.15       5.05      5.35 x103/uL 

MCV 
Mean corpuscular volume 

88.7 80 - 89 84         85.5       87 fL 

MCH 

Mean corpuscular haemoglobin 

30.4 27 - 34 29          29        29 pg 

 

We can use such data in the process of developing and maintaining optimal motor capacity, in the prophylaxis and 

early discovery of deficiencies and dysfunctions in the body’s homeostasis. They may be due to various causes 

(inadequate diet, overtraining, faulty equipment, traumatisms, metabolic diseases, etc). They represent obstacles hindering 

peak performances, so coveted in the current sports world.  

 

Conclusions 

 

Given the investigations conducted, in the current conditions of volume and intensity increase concerning the effort 

specific to team sports in general and soccer in particular, it is essential to perform and study the bio-morphological 

analyses. The goal is to control the specific morpho-functional indicators in charge of improving sports performances and 

preventing injuries.  

By comparing our data with similar research studies in the literature, we note the homogeneous findings obtained by 

soccer players included in various studies. They range within the normal intervals of reference concerning the 

functionality of the human body. We posit that our findings have a high degree of applicability; other studies may include 

them for comparison purposes. 
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Abstract 

 
Among young athletes, both the insufficient sleep and the total lack of it represent aspects that can be frequently found within the 

weekly routine. Among others, either busy daily schedule or a full nocturnal social life can have a bad influence on sleep quality and 

quantity. Contrary to the large number of studies that demonstrate the important relationship between sleep and sports performance, 

amateur athletes tend to neglect the sleep role into their daily routine. These people are at increased risk of sports injuries, acute illness, 

and metabolic disorders. There are studies which demonstrate that poor sleep decreases physical performance (reaction speed, 

endurance and sport skills), increases the cardiovascular and respiratory response to physical exercise and has a negative impact on 

emotional status.  Some sportsmen use energy supplements in order to alleviate fatigue and to improve their physical performance, 

while others use sleep inductors in order to improve sleep. Medication can be a short-term solution, if it is used responsibly according 

to a doctor's prescription and recommendation. Within this category of athletes, a sleeping - pill addiction can occur and could be 

responsible for the worsening of the already installed sleep disturbances. The present case study aims to measure the impact of sleep 

on morning running training. We analyzed both the amount and quality of sleep over a period of 30 days in a 28 years old, male, who 

performed a training program consisting of 4 training sessions per week. The data for both sleep, and running performance were 

collected using the Garmin smartwatch (Forerunner 945) and the heart rate monitoring belt (HRM-PRO). Analyzed sleep parameters 

were: Sleep stages (deep, easy, rapid eye movement, awake) duration, sleep score, blood oxygen saturation, respiratory rate, and resting 

heart rate (HR). Running performance was analyzed using: running speed and pace, average HR and respiratory rate. The data analysis 

highlights the fact that sports performance is closely related to sleep quality and quantity, some parameters being strongly associated. 

Awareness of sleep importance is essential in both elite and amateur sportsmen. 
 

Keywords: sleep, running, sport performance 

 

1. Introduction 

 

Sleep plays a key role in maintaining a higher level of quality of life, representing the cornerstone of a balanced life 

(Buysse, 2014). A good and balanced sleep helps to regulate many physiological processes that are under neurobiological 

regulation (Grandner, 2017). As a daily activity, sleep a counted 20% - 40% of the day in most cases. The need for sleep 

changes constantly in the first 18 years, reaching from 15-16 hours a day in the first weeks of life, to 7-9 hours a day, 

once passing into the group of adult people, 18-65 years. (Hirshkowitz et al., 2015; Whatsonet al., 2015). Among children 

and adolescents, nocturnal activity with illuminated sunbeds (television, computer, telephone, video games) has a negative 

association on sleep quality (Hale et al.,2015). Sleep disorders, such as insomnia and sleep apnea, as well as insufficient 

sleep duration, are becoming more common problems among the elderly. These disorders are precursors to the risk of 

cardiovascular and metabolic diseases, neurocognitive dysfunction reaching even mortality (Grandner, 2016). 

Exercise and sleep have a complex correlation, involving both physiological and psychological pathways. It is known 

that physical activity brings benefits, but this link can vary due to different physiological parameters (gender, fitness 

level) and training parameters (intensity, training volume and environment in which it takes place) (Chennaoui et al., 

2014). Neglecting sleep is not as enigmatic among amateur athletes as it is for elite athletes. This neglect of sleep can be 

amplified in athletes who are in their studentship. Numerous activities outside the training sessions that share later and 

now sleep present a considerable impediment in the decrease of sleep quality (Copenhaver et al., 2017). A large number 

of studies provide information regarding the negative effects of lack of sleep on the general population, but there is a great 

lack in the documentation on the specific effects caused by the lack of sleep-in athletics ‘performance. Sports performance 

can be significantly reduced by neglecting sleep, affecting parameters such as: reaction time, accuracy, strength, 

endurance, strength, endurance, skill. Sleep is considered the most important factor in restoring the body after training 

sessions (Vitale et al., 2019). 

Nowadays, the pharmaceutical industry is considered to be the largest enterprise in the world. They plays an important 
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role in both sports and sports life (Fullgar et al., 2015). Consumption of supplements, medication for recovery from injury 

or even certain banned substances to increase the parameters of functioning increases with the sport’s popularity. 

Numerous reports from the press and people involved in professional sports suggest major drug presence prescriptions 

for sleep medications. This pressure is made by managers, coaches, even athletes. (Taylor et al., 2016). 

The aim of this study is to measure the impact on sleep on morning running training, quantifying both the amount of 

sleep and its quality over a period of 30 days. 

 

2. Materials and Methods 

 

The volunteer participant in this study was a 28-year-old adult male, with a height of 183 cm and a weight of 82.7 kg. 

Normal sleep habits 7-9 hours, which is combined with a variation of 8-12 hours daily activity. The subject was clinically 

healthy, he has not report sleep disorders without drug or alcohol dependence, cigarette smoker (12 cigarette per day). 

Sleep-related data were collected for 30 days. 

The training program he followed consisted of 4 weekly running sessions (Tuesday, Wednesday and Friday, 06:00 

AM) and a running session (Sunday at 10:00 AM). It was designed following an extensive documentation, the trainings 

being made according to the 80/20 model (Fitzgerald, 2014). Thus, having a weekly volume consisting of 80% low 

intensity training on Mondays, Wednesdays, Sundays and 20% volume for high intensity training, on Fridays. 

The study was conducted during the period 29 August – 27 September. 

The data were taken and analyzed using the Garmin fitness and sports watch. The device (Forerunner 945) was used 

to monitor sleep and training, being the top product in this class. The heart rate during training was determined using the 

specialized belt from the same producer (Garmin HRM-Pro). To eliminate possible error rates, which appeared during 

the effort due to sweating, it was preferred the use this device. The Garmin platform (https://connect.garmin.com/) helped 

to collect and records the data systematically. 

The parameters used to delimit the quality of sleep were: 

1) Phases of sleep: a) light sleep - is the first stage of sleep in which the movements of the eyes and muscles slow 

down being in the early period waking up may appear at the slightest noise; b) deep sleep - at this stage, the eye movements 

stop completely, the muscles reduce the movements more and more and the blood pressure decreases. Heart rate as well 

as breathing reach the lowest level. In this part of sleep, waking up is no longer so easy, if it occurs, it will appear with a 

state of disorientation; c) REM sleep (rapid eye movement) - is considered the final phase of the sleep cycle, in which the 

brain activity is high and the eyes begin to move. During this period of sleep, dreams are common and the muscles remain 

motionless. This phase of sleep is very short; d) awake - a continuous sleep brings a superior quality of it, but also the 

short episodes of awakening are part of the sleep phases. 

2) Sleep score - is a quantifiable number from 0-100, of sleep quality. The parameters that influence the score, are: 

sleep duration, average score during sleep and sleep phases. This indicator is classified in the following categories: 

excellent score (90-100); good score (80-89); satisfactory score (60-79) and unsatisfactory (<60). 

3) Spo2 (oxygen saturation in the blood) - knowing the level of Spo2 during sleep it helps to have a more complex 

view of the factors that influence the quality of sleep. A high value of this indicator (> 95%), is associated with a good 

general condition of health. 

4) Breathing- This indicator is analyzed, having as unit of measure (brpm) the number of breaths per minute. 

Respiratory disorders can lead to abnormal breathing sleep problems, such as sleep apnea. 

5) Resting heart rate - a value between 60-40 is considered in normal range. A lower number of beats per minute 

(bpm) is associated with more efficient heart functions, cardiovascular capacity being better prepared. Professional 

athletes often experience a lower heart rate, close to 40 bpm.  

The parameters used to delimit the trainings were: the average heart rate during running (bpm), the pace (min / km) 

and the respiratory rate (brpm).  

The study was conducted in compliance with the rules of research ethics. The subject was informed about the taking 

over of personal data in accordance with the legislation in force. The manner of conducting the study was presented, the 

consent being received from the subject. 

 

3. Results 

 

The data obtained during the 30 days, showed that the subject had a disturbed sleep managing to obtain only an average 

68.2 score, during the experiment. The results of this parameter were divided into 4 categories, thus having 5 scores <60 

being classified as unsatisfactory, 18 satisfactory scores between 60-79, 5 good scores between 80-89 and 2 nights with 

excellent score between 90 and 100. The deprivation of sleep on the 19th night brought the lowest score, a score of 10, 

this not being the shortest half of sleep having 4 hours and 36 minutes compared to the 9th night when he collected 2 

hours and 59 minutes of sleep obtaining a score of 16. The highest score was in the 24th night, the subject achieved to 

collect a score of 96, having a sleep of 8 hours and 52 minutes. 
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Fig. 1. Sleep score achieved during 30 days of study 

  

Sleep duration in this program can be integrated into the minimum recommendations of 7-9 hours per night. Their 

average is 7 hours and 5 minutes. Contrary to this premise of integration in the recommended parameters, in 16 of the 

analyzed nights, the subject had less than 7 hours of sleep, and in 6 of them had a duration of more than 9 hours of sleep. 

According to these data, the subject was able to integrate in only 8 of the 30 nights in the recommended sleep duration. 

The longest sleep period was recorded in the 8th night having a duration of 11 hours and 11 minutes which brought the 

subject a score of 76 points, followed in the next day by the lowest sleep duration, 2 hours and 59 minutes.  

The most beneficial sleep intervals related to the score obtained, there was a duration between 8 hours and 30 minutes 

and 9 hours and 30 minutes where the first 6 results of the sleep score were ranked. Insufficient number of hours of sleep 

is associated with a deficient score, the same association occurs with the accumulation of too much sleep. The reports 

showing that with the passage of 9 hours, the score begin to decrease. 

 

 
Fig. 2. Relationship between sleep time and sleep score achieved during 30 days of study 

 

Data related to sleep stages, help us understand their importance in the analysis of sleep quality. Thus, we have a 

longer duration of light sleep of 4 hours and 20 minutes covering 61.18% of the total sleep duration compared to the 

period of deep sleep lasting one hour and 8 minutes covering 16% of the total sleep duration. REM sleep had an average 

of one hour and 34 minutes covering 20% and the awaking period has an average of 20 seconds per night. 

 

 
Fig. 3. Average sleep stages during 30 days of study 
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Oxygen in the blood during the sleep (Spo2) it remains constant, with an average of 92.1 ± 0.2, during the study. The 

lowest value is reached on the 2nd night, was a percentage of 88% and the highest value was 95%. During the 30 days of 

study the resting HR average was 59 bpm. The lowest heart rate was recorded on the second night, reaching 50 bpm. 

There is a positive association between a lower resting heart rate and a higher sleep score. Thus, reaching in the second 

night at a duration of only 5 hours and 46 minutes to a score of 75 points, sleep score. Regarding the average number of 

breaths during the sleep, brpm, it had a constant endeavor with an average of 14 brpm. 

  
Table 1. Low intensity training  

 

Day Pace km/h FC average (bpm) Breath (brpm) Distance (km) 

2 05:27  163 38 9 

3 05:32 148 32 6 

7 05:50 132 31 11 

9 05:42 162 33 5 

10 05:30 161 34 7 

14 05:45 136 32 12 

16 05:36 151 33 8 

17 05:20 156 35 7 

21 05:48 139 33 14 

23 06:07 154 35 5 

24 05:57 152 34 7 

28 05:43 142 33 16 

30 05:22 158 35 9 

 

The aim in low intensity training was to maintain a heart rate of less than 155bpm. The speed was classified as 

secondary, the subject having a wider working area as long as they remain within the limits imposed by the heart rate 

parameter. As can be seen in the table I, the highest heart rate occurs in training on the 9th day and 10th day, respectively, 

in which 2/3 of the lowest sleep scores were recorded, the sleeps score 16 for the night from Monday (day 9) to Tuesday 

and a score of 35 it was recorded from Tuesday to Wednesday (day 10). The best 2 results appear on the 30th day and on 

the 17th, where the average speed was higher than the other days being, (<05:25 / km), with a heart rate slightly higher 

than 155 bpm. The lowest speed was recorded on the 23th day, the forerunner of the weakest night related to sleep score 

of only 10. Low breathing may be associated with both a lower heart rate and breathing rate, 31 brpm to lower hart rate 

132 bpm, and even with the higher hart rate breathing rate a lower frequency higher heart rate, 33brpm to 162 bpm. This 

result is associated with higher breathing amplitude.  

 
Table 2. High intensity training on the Friday training sessions 

 

In order to carry out high intensity training, it was chosen the usage of the Tempo method (running at the lactate 

threshold), having to run or run at a heart rate between 80% -90% of HRmax (maximal heart rate). The lowest speed of 

movement was recorded at the first training of this kind, on the 5th day, having an evening with a score of 52 and a sleep 

duration of 5 hours and 26 minutes. The training with the higher peace took place on the 12th day, where the best night 

before the work session was recorded, with a sleep score of 77, with a duration of 9 hours and 45 minutes. The last 2 

training sessions are quite similar in terms of sleep, both having a close score, 72 and 71, as well as a close sleep duration 

of 6 hours and 16 minutes compared to 6 hours and 17 minutes. The difference can be made by the sleep stages, where 

on the 26th there were 0 minutes of awakening compared to 29 on the 19th day. These results outperform the training on 

the 26th day, having a higher running speed average. 

 

4. Discussions 

 

 Compared to specialized studies, many researchers have preferred the use of a smart watch with specific functions 

for retrieving sleep-related data (Leeder, et al., 2012; Mahrabadi et al., 2020; Grifantini 2020).  The accessibility of the 

device, the comfort during sleep naps as well as a large number of different functions, helped to choose them at the 

expense of medical equipment.  

Similar results on sleep quality are found in other specialized studies. Andrade (2019) presents through his study that 

Day Pace km/h FC average (bpm) Breath (brpm) Distance (km) 

5 04:52 176 39 7 

12 04:44 178 40 6 

19 04:48 178 39 7 

26 04:45 177 38 6 
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84% of a group of 1041 athletes have poor sleep, having poor sleep quality, reaching the conclusion that sleep monitoring 

should be a norm among athletes with a preponderance among elite athletes.  (Andrade et al., 2019).  In another study 

were shown that students and student athletes have a greater sleep deficit but there is no noticeable difference between 

them.  Awareness of the importance of sleep needs to be better presented to them by teachers and coaches.  (Leduc et al., 

2020).  A study of 628 sports students at Stanford University showed that insufficient sleep hours and poor quality will 

cause severe drowsiness over the next day.  Students have lower sleep scores while on campus than when traveling (Mah 

et al., 2018). 

The results of a study published in 2017 reveal that sleep duration and their quality are affected if there are training 

sessions the next morning.  Increased fatigue before and during training can lead to poorer sports performance.  Late 

afternoon training or competitions lead to the same poor quality of sleep (Watson, 2017). 

The association of sports performance with sleep is not very well defined, but the effects exist and can vary depending 

on the task that athletes have to do.  In terms of endurance-related performance, previous research has shown that sleep 

deprivation among these athletes who perform longer workouts, brings an increase in perceived effort (Fullagar et al., 

2015).  In a study conducted on a number of 11 male subjects found that the performance decrease after a sleep deprivation 

of 30 hours.  The subjects had to run on a band with a predetermined peace lasting 30 minutes, the distance traveled was 

significantly reduced due to sleep deprivation.  

 

Conclusions 

 

Insufficient sleep and poor quality can lead to poorer sports performance.  Sleep problems are a normality among 

young people.  The lack of awareness of the importance of sleep both among athletes and among coaches and teachers is 

becoming increasingly popular.  Monitoring sleep parameters is necessary in order to improve sleep quality and athletic 

performance.  
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Abstract 

 

Low back pain represents a very common situation which requires an individual treatment from a sport physiotherapist. More and more 

complex short-term therapeutic methods are a part of the nowadays treatment options. Bioptron light therapy and dry needling are well 

known as effective treatment methods for a high category of myofascial disorders. The aim of the study is to identify and present the 

short-term effects of a combined treatment for the low back myofascial pain: the systematic use of the bioptron light therapy and dry 

needling. The subjects of the research were 36 amateur sport players (20-37 years old), having the main criteria for selection of an 

active myofascial pain located in the lower back area. The physical assessment of the subjects was indicated by the visual examination, 

finger-to-floor distance, Modified Schober’s test and evaluation of the pain during palpation using visual analogue scale. The research 

subjects were structured in two equal groups which followed two different therapeutic plans during one month (2 sessions/week): dry 

needling techniques for group A; bioptron light therapy and dry needling techniques for group B. Manual therapy techniques including 

deep tissue massage, trigger point and stretching were used for both groups during every therapy session. Compared to the baseline 

measurements, participants in both treatment groups reported significant reductions in pain during palpation (p < 0.05) and movement. 

A significant increase of lumbar spine range of motion (flexion) had been observed in the final Modified Schober’s test measurement 

(4.68 cm for group A; 5.06 cm for group B, p < 0.05). 

 
Keywords: myofascial pain, Modified Schober’s test, light therapy, trigger points, medolight; 

 

1. Introduction 

 

Amateur sport players can present a higher volume of intrinsic risk factors for injuries than professional players such 

as: inadequate biomechanics, body composition (body weight, fat mass, BMI, anthropometry), fitness level, inadequate 

sport technique or nutrition, etc. (Browne & Barnett, 2016)  

A high prevalence of intrinsic factors and their combination in relation to a series of other extrinsic factors can place 

the amateur athlete in the situation of frequent injuries. Regardless of the sport practiced and the high frequency of injuries 

specific to each branch of sport, a common category of situation that frequently requires specialized treatment are low 

back myofascial pain syndromes (Donelly, Finnegan & Freeman, 2019). No matter which is the cause of the list of 

predisposal factors for low back pain, the main goal is to determine patients to resume their daily activities (including 

sports) and maintain an optimal health status (Hsieh & Lee, 2013; Kocak et al., 2019).  

Myofascial pain is defined as a localized region with specific palpable tightness and tenderness, resistance to passive 

elongation and a frequency of predictable patterns of local and referred pain during palpation (Galasso et al., 2020; Lisi 

et al., 2015).  

A multitude of physiotherapeutic methods have been recommended to treat a low back pain. In contrast, the number 

of studies showing a combined protocol for the initial management of myofascial pain in the low back area in amateur 

athletes is limited.  

A review on the current literature (PubMed, Medline, PEDro, Ebsco in the years 2010-2021, english only) identifies a 

number of previous studies that present a multitude of advantages of the polarized light therapy in the treatment of the 

musculoskeletal system disorders (Table 1).  

The use of Bioptron light (polarized, polychromatic, non-coherent) therapy was proved as an effective option in the 

treatment of acute injuries (ankle sprains) (Stasinopoulos et al., 2016), with the aim of reducing the symptoms of 

inflammation; previous trials assesing the effectiveness of the treatment for chronic disorders such as lateral epycondilitis 

and carpal tunnel syndrome.  
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Even if the manufacture’s explanation presents theoretical biochemical effects, the efficiency of light therapy is not 

automatically translated into a clinical meaningful effect. Effects of light therapy were associated with reductions in the 

severity of disability and fear avoidance beliefs in patients with low back pain (Hsieh & Lee, 2013). Another study 

(Mihaylova, Ruseva & Filkova, 2017) identifies the positive significant outcomes after the use of bioptron apparatus 

compared to the basic therapy (therapeutic exercise and manual therapy).  

Polarized light therapy is a patented non-invasive methods based on biostimulatory effects and inconsistent light in the 

visible and infrared spectrum, including musculoskeletal disorders, skin problems and even burns (Nicolaou, 

Stasinopoulos & Lamnisos, 2020). 

 
Table 1. The light therapy use in the musculoskeletal system 

Study Subjects Treatment method Output measures Results 

Stasinopoulos Carpal tunnel 

(n=46) 

Bioptron light therapy Vas analog scale of 

pain and paraesthesia 

Improving finger 

strength and  reducing pain 
Zlatkovic-Svenda 

et al. 

Peripheral pain 

syndrome 

Cryotherapy and bioptron Vas, range of motion Improving patients outcome after 

DRF in gerontology 

Stasinopoulos et 
al. 

Ankle sprains 
(n=50) 

Cryotherapy and bioptron Vas analog pain scale, 
swelling and range of 

motion. 

No significant  difference was  
observed between  the two groups 

Raeissadat et al. Carpal tunnel 

syndrome 

Bioptron light therapy Caldwell-Sierra 

electrophysiological test 

No significant  difference was  

observed between  the two groups 

Huang et al. Periarthritis in the 

shoulder, lateral 
epicondylitis 

(n=52) 

Botulinum toxin injections and 

infrared polarized light therapy 

Vas Significant effects only on short 

term outcomes. 

Stasinopoulos Lateral 

epicondylitis 

Cyriax physiotherapy, bioptron 

light 

Vas, grip strength, 

dynamometer 

No significant differences 

Song et al. Chronic migraine 
(n=91) 

Infrared polarized light, 
allantoxin type A 

MIDAS Immigrant 
Disability Assessment 

Questionnaire 

Positive outcomes with significant 
changes 

Aragona et al. Cutaneous and 
mucosal ulcerative 

lesions (n=30) 

Polarized light therapy pain (vas scale) Pain reduction was felt in 21 
patients 

in 1 month (70%) and in 100% of 

cases in 3 months 
Mihaylova et al. Low back pain 

(n=30) 

Basic treatment, bioptron Vas, Roland-Morris test Both methods reduced pain, 

improved lumbar mobility and 

quality of life 
Hsieh et al. Low back pain Hot-pack therapy, active or 

placebo bioptron therapy 

The Oswestry Disability 

Questionnaire, Biodex 

Stability System, Vas 

Reduction in the severity of 

disability and fear avoidance 

beliefs 

 

Myofascial Pain Syndrome is mainly due to the development of active and latent trigger points that irradiate pain and 

restrict the amplitude of movement (Comeau, Otis & Weller, 2018), in this case in the lumbar segment. 

It can be treated efficiently using dry needling and trigger point manual methods. These methods aim to produce local 

twitch response (LTR) which is a reflex response of the muscle fiber to mechanical stimulation of the trigger point (De 

Meulemeester et al., 2017). The production of these reflexes inactivates the trigger points. Through the mechanical and 

ischemic stimulation of the trigger points by the manual trigger point method, we address the muscular tissue that 

surrounds the trigger point but also the fascia (Tüzün et al., 2017).  

Dry needling is a minimally invasive treatment method, using specific needles, stimulating intramuscular trigger points. 

Thus, the baggage of anatomical knowledge held by the therapist is absolutely necessary to be at a high standard in order 

to know the direction in which to practice on every specific area (Hu, 2018; Koppenhaver, 2017). Trigger point dry 

needling can be applied at superficial or deep tissue level. In order to identify a myofascial trigger point is through 

palpation of a tenderness in a palpable band of the skeletal muscle (Tekin et al., 2012).  

 

2. Material and methods 

 

Participants 

The subjects of the research were 36 amateur sport players (20-37 years old), having the main criteria for selection of 

an active myofascial pain located in the lower back area (Table 2). 

The participants were selected based on the following inclusion criteria: (1) nonspecific chronic pain in the posterior 

torso, below the 12th rib and above the gluteal folds with or without radiating pain or numbness in the lower limb; (2) 

being 20 to 37 years of age; and (3) symptoms that are persisting for more than 10 weeks; (4) no professional sport activity 

ongoing; (5) being involved in at least one weekly sport activity (football, tennis, swimming, running, etc.); (6) fully 

agreement of the subjects related to the acceptance of dry needling therapy; (7) lack of basic contraindications in safe dry 

needling therapy (needly phobia, mental illness, lymphedema, infectious diseases, other medical emergencies, etc.). All 

the patients were informed about the content of the current research and agreed to be a part of the study. The clinical 

diagnosis was developed by an experienced medical checking performed by a doctor. Functional diagnose had been 

indicated according to the physical evaluation, visual examination, palpation and muscle active testing. 
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Participants consisted of two equal groups randomly divided in different periods of the year. The gender distribution 

is roughly symmetrical for each group.  

Table 2. Baseline characteristics of the research subjects 

Variable (unit) Group A (n=18) Group B (n=18) 

Gender (M/F) 9/9 10/8 

Age (years) 29.81 ± 5.82 28.14 ± 3.92 
Weight (kg) 79.14 ± 9.12 81.75 ± 7.98 

Height (cm) 182.24 ± 9.15 178.18 ± 9.92 

 

Therapeutic intervention 

Both groups followed a therapeutic strategy for approximately one month, two sessions of 60 minutes per week. Group 

A received a dry needling treatment specific for trigger points area while group B benefited of bioptron light therapy and 

dry needling techniques. Manual therapy techniques including deep tissue massage, trigger point and stretching were used 

for both groups during every therapy session (for approximately 15-20 minutes).  

This study consisted of a treatment protocol for the trigger points of the following muscles: Lumbar Square muscle, 

Iliocostal muscle, Longissimus muscle, small and medium gluteal muscle. Patients were asked to lie in a prone position 

or on a side with the arms next to the body. Dry needling was performed using Seirin B type needles: No.8 (0.30) x 30mm 

and No.8 (0.30) x 50mm.To avoid possible side effects in the lumbar area, it is recommended that the therapist review 

his anatomy before starting treatment by dry needling or manual trigger point. The precautions of the lumbar area are the 

branches of the spinal nerve roots, the blood vessels, the retroperitoneal cavity, the kidneys, the lungs. 

To avoid these complications, the trigger point must be identified, the above-mentioned precautions must be checked, 

the appropriate length of the needle must be chosen and then dry needling therapy must be practiced. In the case of manual 

trigger point therapy, it is necessary to identify the floating ribs and not to exert ischemic pressure on them, there is a risk 

of fracture. 

Light therapy was provided using a Bioptron optical device named medolight (10-15 minutes during every session). 

Medolight therapy is using a red and near infrared wavelengths over a low frequency pulsating application for a high 

category of muskulo-skeletal conditions. The device had a set of specific parameters of the light output as follows: 

wavelength 480-3200 nm, light spot size 254 cm2 and specific power density 40 mW/cm2. During each light exposure 

the patient was seated in a confortable prone position.  

Group B benefited of a light therapy added after the ending of the dry needling techniques, being applied at the low 

back level. Both groups received also a part of exercise therapy with the following objective: increasing the mobility and 

the flexibility of the hips and lumbar area. Their frequency was constant before the use of the dry needling and medolight 

therapies or exercises were made by the patient at home. 

Measures 

The outcome measures were assessed both before and after the 4-week interventions were completed. The primary 

efficacy outcome was assesed using the self-reported degree of pain during palpation using the visual analogue scale 

(VAS). Every patient had to self-evaluate on the numeric scale which ranges from 0 mm (no pain) to 100 mm (worst pain 

imaginable).  

Finger-to-floor distance and Schober’s test completed the set of indicators used to assess the pain and functionality. 

The finger-to-floor test represents a helpful measure in patients with lumbo-pelvic pain. Patient has to be in a confortable 

standing position and perform a forward bending and attempting to touch the floor with the fingertips, without bending 

the knees. The test was performed 3 times for every evaluation (every group, baseline, after one month), best result being 

measured (in centimetres) and considered as the right outcome. A metric band had been used to measure the distance 

between the medius finger and the floor.  

Modified Schober’s test (MST) is a classical measure used to determine if there is any decrease in lumbar spine range 

of motion during the movement of flexion. It is required to mark both posterior superior iliac spine (PSIS) and draw a 

horizontal line. Other two lines are required: one marked 5 cm below the first one and one marked 10 cm before the first 

one. After the forward flexion examiner has to remeasure the distance between the top and the bottom line. Less than 5 

cm increase between the initial and final flexion position determines a positive test and a decreased lumbar spine range 

of motion and eventually a ankylosing spondylitis.  

The subjects of the research had to perform all three evaluation methods at the baseline and at the end of the 4 weeks 

treatment.  

Evaluation of the therapeutic effect for both groups was made using SPSS software (SPSS Inc., Chicago, IL) with the 

following descriptive parameters: arithmetic mean (Mean), аnd Standard deviation (SD), the T-test (Paired-Samples T-

Test & Independent-Samples T-Test). The statistical significance was set at the level of p˂0.05.    

 

3. Results 

Table 3 includes the main three parameters that have been analyzed during the initial and final evaluation of the group 

A. There is a positive impact of the homogenous values of the group for the following indicators: VAS Score, range of 

motion using FTF test and Modified Schober Test. 
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Table 3. Differences between initial and final measurement of the group A 

Variables Period Mean Std. Deviation Std. Error Mean p-value 

VAS (mm) Initial 69.16 11.61 2.738 .000 

Final 24.56 6.662 1.570 

FTF Test (cm) Initial 17.16 3.66 .864 .000 
Final 5.3 1.63 .385 

MST 
(cm) 

Initial 3.57 .820 .193 .000 
Final 4.68 .460 .108 

 

Table 4. Differences between initial and final measurement of the group B 

Variables Period Mean Std. Deviation Std. Error Mean p-value 

VAS (mm) Initial 73.22 9.10 2.145 .000 
Final 22.50 6.732 1.587 

FTF Test (cm) Initial 16.77 4.05 .955 .000 

Final 3.38 2.25 .530 

MST 

(cm) 

Initial 3.04 .676 .159 .000 

Final 5.06 .351 .082 

 

Table 3 and 4 show the results of the t-test (paired-samples t-test), which tested the difference between the initial and 

final measurements of the both groups. Based on the results (mean, standard deviation and p-value), it can be concluded 

that both groups benefited of effective therapies sessions. Levene's Test of Equality of Error Variances have shown that 

the assumption of equality of the variance was not violated (p<0.05). 

 
Table 5. Comparison of the final measures between group A and group B 

Variables Group Mean Std. Deviation t-value p-value 95% Confidence interval 

Lower Upper 

VAS 

(mm) 

A 24.56 6.62 .921 .364 -2.481 6.592 

B 22.50 6.732 

FTF Test 
(cm) 

A 5.30 1.63 2.920 .006 .577 3.255 
B 3.38 2.25 

MST 
(cm) 

A 4.68 .460 -2.849 .007 -.666 -.111 
B 5.06 .351 

 

Table 5 contains the results of the t-test (independent samples test), on final measurement for the both groups of 

subjects. VAS score shows a good progress for both group of subjects, only with a slightly difference between group A 

and group B (p=0.364>0.05). FTF Test shows a significant increase of the range of motion during the forward bending 

(5.3 cm for group A and 3.38 cm for group B). The independent samples test helps us to identify the presence of a 

statistically significant difference in the favor of group B for the FTF Test (p=0.006<0.05) and MST (p=0.007<0.05).   

 

4. Discussions 

 

The aim of the study was not to explain how the Bioptron technology helps but, rather to assess patients with low back 

myofascial pain with a combined Bioptron and dry needling therapy.  

The current study identifies the importance of using a combined treatment for a short term rehabilitation strategy, 

having amateur sport players as subjects of the research. Previous studies assessed the effectiveness of Bioptron usually 

in chronic diseases, such as lateral epicondylitis, carpal tunnel syndrome or acute traumatology, such as ankle sprains. 

The findings of the previous published trials may also determine and encourage a well-designed randomed controlled 

trials in professional athletes.  

Bioptron devices are known as excellent and effective therapeutic tools in the treatment of many categories of pain 

and dysfunctions without known side-effects. Positive effects over inflammation, the acceleration of the healing and 

prevention of many diseases are the main advatanges of using the medolight device. The mechanism is based on the light 

therapy by supporting the self-capacity of the body to increase the healing potential. Light therapy promotes the active 

process of biostimulation by triggering the whole chain of biochemical light-dependent processes.  

Both groups benefited of efficient treatment options. Dry needling is already known as an effective method in a high 

branch of myofascial pain disorders. Combining it with medolight had the role of increasing the efficiency and the 

outcomes by creating also a less significant manifestation of post-dry needling signs such as local soreness and needling 

sensitivity.  

Visual Analogue Scale is a general tool used to assessed pain and we considered relevant to measure only the pain 

during palpation made by the physiotherapist. Assessing functionality was an important part of the research. Even if a 

low back myofascial pain, especially in an acute stage can determine a high limitations of active movements over the 

entire body, we considered the most relevant measures those for the general and local range of motion of the lumbar spine 

for the movement of flexion/forward bend.  

The finger-to-floor test (FTF) presents a simple clinical application and high reliability for the reason that most of the 

patients with lumbo-pelvic pain seem to have a limited  and painful movement during the forward bending. Even if the 

FTF cannot measure the range of motion for the isolated lumbar flexion (being mostly a global movement, including the 
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pelvic, hip, thoracic and shoulder actions), a trunk flexion assesed with the current method and by radiologic measure had 

excellent correlation and reliability.  

An assessment of patient with acute and subacute LBP demonstrated a significant correlation between FTF and Roland 

Morris Disability Questionnaire to the 1-month and 1-year changes. There are no “normative” scores related to the 

forward bending, thus there can be values of more than 20 cm for patients with LBP with or without neural symptoms.  

Modified Schober Test has the advantage of eliminating the errors in identification the lumbosacral junction and helps 

to perform the measurement by analyzing the entire lumbar spine.  

Both treatments were effective in the decreasing of pain and disability. The advantage of the group B included better 

outcomes related to functionality and range of motion (during the forward bend movement which was assessed by the 

FTF and MST variables). 

 

Conclusions 

 

The combination of bioptron therapy and dry needling therapy reduced the level of pain during palpation and increased 

functionality. Both groups presented a signifcant reduced pain. The complex methodology incorporating dry needling 

therapy followed by bioptron light therapy proves a better outcomes related to the lumbar range of motion.  

According to the values from the Table 5 there is a significant statistical difference between the group A and group B 

in the parameters which assessed the lumbar range of motion (p=0.006<0.05 for FTF and p=0.007<0.05 for MST) in the 

favor of group B.   

The results from the above tables demonstrate the availability and utility of a rehabilitation program which combines 

treatment methods such as dry needling and bioptron light therapy. Further research may show comparisons between the 

evolution of patients in this study and other categories of subjects who benefit from different or combined treatment 

methods. 
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Abstract 

 

The paper deals with the direct free throw in the basketball game and analyses the success of the throw depending on the throwing 

distance, the height of the player, the initial throw velocity. Also, it is taken into account the interaction between the ball and the basket. 

There is studied the influence of the height of the children over the age of 10. The trajectory of the ball is written and some mathematical 

conditions are imposed in order to increase the success of the throw. Some calculations are done and numerical results are obtained. 

The paper can be useful for basketball coaches and for specialists in sports biomechanics. 

 
Keywords: bascketball; young people; kinematic; trajectory; biomechanic 

 

1. Introduction 

 

The success of the direct free throw in the basketball game is dependent on several geometric and kinematic parameters, 

among which, the throwing distance, (geometric parameter), the player's height (geometric - anthropometric parameter), 

the throwing angle (geometric parameter) and the initial throwing velocity (kinematic parameter) (Budescu et al., 2009; 

Budescu et al., 2013; Iacob et al., 2014; Iacob et al., 2016). The probability of successful throwing depends, at the same 

time, on the parameters of the interaction between the ball and the basket (Huston, 2003; Liu & Huston, 2006; Okubo & 

Hubbard, 2006). All these biomechanical parameters influence the trajectory of the ball during the throw. 

For children over the age of 10, sport, in general, and basketball, as a team sport, in particular, has an influence on both 

somatic (Milovanović et al., 2020; International Basketball Federation, 2000) and emotional development, by increasing 

self-confidence, perseverance, etc. (Cooney et al., 2013; Ekeland et al., 2004). 

This paper highlights the mathematical relationships necessary for a successful throw of the ball in the basket and also 

shows the dependence between the height of the young player and the velocity that the ball must have for the success of 

the direct free throw. 

 

2. Methods and materials 

 

In basketball game, the ball trajectory depends, from cinematic point of view, of the initial velocities of the ball, along 

x and y axes, vox and voy (see figure 1). 

 
Fig. 1. Throwing the ball at the basket 

In figure 1 the notations mean: 

H – the height of the basket; 
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L – is the distance from the payer throws the ball; 

h1 – is the height of the shoulders of the player. 

When falls in the basket (point F in figure 1), the projection of the ball on the basket plane appears to be elongated, 

elliptic shape, depending on the incidence angle between the ball and the plane of the basket, αF (see figure 2). 

 
Fig. 2. Ball falls into the basket 

 

In figure 2, the point E is the center of the basket, the point F is the falling point of the ball in the basket, Dm is the 

diameter of the ball and Dc is the diameter of the basket. Dp is the projection of Dm on the plane of the basket. The precision 

of the throwing, denoted a is equal to 𝑎 = 𝑥𝐸 − 𝑥𝐹 = 𝑥𝐹 because  𝑥𝐸 = 0. 

The cinematic model of the ball throwing is that of the oblique throw. Using this cinematic model, it is possible to take 

into consideration the individual aptitudes of the player, so that to improve the individual experience of the free throw 

performer by considering the initial speed of the ball.  

For young players, aged between 10-18 years, the height h1 is presented in the table 1. 

 
Table 1. The height of the player depending on the age (https://baby.unica.ro; https://totuldespremame.ro; https://tyblk.info) 

Nr. 

crt. 

Age (years) Medium height 

h1 (m) 

1 10 1,38 

2 11 1,43 

3 12 1,49 

4 13 1,56 

5 14 1,63 

6 15 1,70 

7 16 1,73 

8 17 1,75 

9 18 1,78 

 

The trajectory of the ball is a parabola. As shown in figure 1, related to the reference system xOy, the equation of the 

trajectory of the ball is: 

CxBxAy ++= 2
                                                                                                                  (1) 

where: 

𝐴 = −
𝑔

2⋅𝑣𝑜𝑥
2 ;  𝐵 =

𝑣𝑜𝑦∙𝑣𝑜𝑥+𝑔∙𝑥𝑜

𝑣𝑜𝑥
2 ;  𝐶 = 𝑦𝑜 −

𝑔∙𝑥𝑜
2

2∙𝑣𝑜𝑥
2 −

𝑣𝑜𝑦∙𝑥𝑜

𝑣𝑜𝑥
                                                                   (2) 

where: g is the gravity acceleration, vox and voy are the initial velocities of the ball, along x and y axes, xo and yo are the 

initial coordinates of the ball. There can be done the following approximations:  𝑥𝑜 ≈ −𝐿 ; 𝑦𝑜 ≈ ℎ1. 

In figure 1, the point U of coordinates xu and yu, is the top of the trajectory of the ball (parabola): 

A

B
xu


−=

2
 and 

A

CAB
yu



−
−=

4

42

                                                                                    (3) 

The equation of the trajectory of the ball can written also, as: 

𝑥 = 𝑣𝑜𝑥 ∙ 𝑡 + 𝑥𝑜 

𝑦 = 𝑣𝑜𝑦 ∙ 𝑡 −
1

2
∙ 𝑔 ∙ 𝑡2 + 𝑦𝑜                                                                                                               (4) 

https://baby.unica.ro/
https://totuldespremame.ro/
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where t is the time: 

𝑡 =
𝑥−𝑥𝑜

𝑣𝑜𝑥
                                                                                                                                             (5) 

The velocity of the ball along its trajectory is given by: 

𝑣𝑥 = 𝑣𝑜𝑥  

𝑣𝑦 = 𝑣𝑜𝑦 − 𝑔 ∙ 𝑡                                                                                                                                (6) 

According to specialty literature (Budescu et al., 2009; Budescu et al., 2013; Iacob et al., 2014; Iacob et al., 2016), 

some conditions should be respected in order to increase the success of the throw (to ensure the existence of the parabola 

as in figure 1, to insure the existence of the coordinate xF, to insure the throwing precision): 

𝑣𝑜𝑦
2 > 2 ∙ 𝑔 ∙ (𝐻 − 𝑦𝑜)  condition 1                                                                                                   (7) 

𝑣𝑜𝑥 < −
𝑔∙𝑥𝑜

𝑣𝑜𝑦
  condition 2                                                                                                                   (8) 

𝑣𝑜𝑥
2 ≤

𝑣𝑜𝑦
2 +2∙𝑔∙𝑦𝑜

𝑔∙𝐻
  condition 3                                                                                                              (9)  

|𝑎| = |𝑥𝐹| <
𝐷𝑐−𝐷𝑝

2
  condition 4                                                                                                       (10) 

𝐷𝑝 < 𝐷𝑐   condition 5                                                                                                                       (11) 

where: 

𝐷𝑝 =
𝐷𝑝

𝑠𝑖𝑛|𝛼𝐹|
              or              

( )
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2
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−−
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= ,                         (12) 

𝑥𝐹 =
−𝑏+√∆

2∙𝑔
                                                                                                                                      (13) 

∆= 4 ∙ 𝑣𝑜𝑥
2 ∙ (𝑣𝑜𝑥

2 − 2 ∙ 𝑔 ∙ 𝐻 + 2 ∙ 𝑔 ∙ 𝑦𝑜)                                                                                       (14) 

𝑏 = −2 ∙ 𝑥𝑜 ∙ 𝑔 − 2 ∙ 𝑣𝑜𝑥 ∙ 𝑣𝑜𝑦                                                                                                          (15) 

𝛼𝐹 = atan (
𝑣𝑜𝑥∙𝑣𝑜𝑦−𝑔∙𝑥𝐹+𝑔∙𝑥𝑜

𝑣𝑜𝑥
2 )                                                                                                         (16) 

 

3. Results and discussions 

 

In figure 3 there is illustrated the condition 1 (equation (7)). There is presented the curve of variation of the initial 

velocity voy depending on yo ≈ h1, in order to satisfy eq. (7). 

 

 
Fig. 3. Variation of voy depending on the heigth h1 

 

In figure 4 there are presented the values of vox respectin the conditions (2) and (3) (eq. (8) and (9)), for values of voy, 

as the equations (10)-(11) (conditions (4)-(5)) to be respected too.  

 
Fig. 4. Variation of vox depending on the heigth h1 
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In table 2, there are presented some values of voy and vox, so the conditions (4) and (5) to be fulfilled. 

 
Table 2. Values of voy and vox 

h1 

(m) 

voy 

(m/s) 

vox 

(m/s) 

αF 

(deg) 

Dp (m) < Dc (m) 

Condition 5 

|𝑎| = |𝑥𝐹| <
𝐷𝑐 − 𝐷𝑝

2
 

Condition 4  

1.38 
10.39410692 2.125026 76.2373196 0.247094 0.45 0.094076467 0.101452894 

1.43 
10.35776551 2.126809 76.246132 0.247085 0.45 0.095656761 0.101457546 

1.49 
10.31237743 2.128686 76.2553672 0.247075 0.45 0.098878614 0.101462419 

1.56 
10.26682902 2.132107 76.272084 0.247058 0.45 0.096711132 0.101471229 

1.63 
10.21829518 2.135077 76.2864846 0.247042 0.45 0.096801939 0.101478809 

1.7 
10.24655224 2.150298 76.3586686 0.246967 0.45 0.036884513 0.101516674 

1.73 
10.18904706 2.145735 76.3373088 0.246989 0.45 0.065603841 0.101505492 

1.75 
10.15034652 2.142658 76.3227739 0.247004 0.45 0.084910169 0.101497873 

1.78 
10.19173317 2.153786 76.3748373 0.24695 0.45 0.036569057 0.101525126 

 

To perform all the calculations necessary to verify the relations (7)-(11), a software could be created, in excel for 

example, as the authors proceeded.   

The initial velocities vox and voy are not depending too much on the height h1 of the players. 

They are depending on the distance L (coordinate xo). 

The relations (10)-(11) are more restrictive than relations (7)-(9). 

 

Conclusions 

 

For the success of direct free throw to basketball, in the case of young players, we can use the dependence graph of the 

initial velocity of throwing the ball and the height of the player, as well as the initial throwing angle. 

The paper can be useful for basketball coaches who, together with a specialist in sports biomechanics, could teach a 

young player how fast he has to throw the ball, respectively what initial velocity must have the ball and from what angle 

to throw the ball to the basket. 
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Abstract 

 
The present research aimed to establish the differences and relations in terms of  job satisfaction and  commitment, depending on some 

specific variables,among a sample of Romanian athletes. The present study involved 42 people aged between 18 and 52 years, M=42,55, 

AS=8,07. The participants are members of  sports clubs and hold various positions within them. 

Job satisfaction was measured with the Job Satisfaction Scale and commitment was measured with the Organisational Commitment 

Scale. The results showed that there are no major differences between clubs in terms of employee engagement and job satisfaction, 

depending on the facilities, the existence or absence of the development strategies, the existence of ongoing development programs or 

training courses at which athletes could participate. Statistically, significant differences have argued that organisational development 

is higher among participants who are part of clubs where there are contracts with athletes in comparison with those who are part of 

clubs where there are no such contracts  and job satisfaction is a  significant positive predictor of  work commitment. 

 
Keywords: commitment; job satisfaction; athletes; development strategies 

 

1. Introduction 

 

The purpose of this study is to portray the existing situation among athletics sports clubs. A number of issues currently 

facing clubs were analyzed as well as some variables such as work satisfaction or work commitment in order to determine 

the implication level of participants and the key factors of their commitment. At the same time, were analyzed the 

differences as concerns work satisfaction and commitment according to some characteristics of sports clubs.  
The development of athletics in Romania is a complex desideratum that is based on a multidimensional process. These 

multiple dimensions can be institutions, organizations or profile clubs, their facilities, the material and human base, the 

means of financing, finding athletes, their selection, and their training for performance, but also the management’s quality, 

the professional training of the clubs’ members, the marketing activities carried out, the development projects.  etc. To 

these are added the psychological components such as work satisfaction, provided by the clubs’ members, their 

enthusiasm and efficacy, as well as their commitment or work involvement. All these are underlying conditions of the 

development of athletics, the attraction of athletes with high potential for achieving international performance. 

Currently, sports clubs need suitable, performance-oriented management, and the accumulation of a current and 

consistent material base, which would facilitate the achievement of athletes’ performance. Managing a sports club is a 

difficult task, especially in the current period, when COVID 19 pandemic has drastically limited sports meetings starting 

with training sessions and ending with big competitions.  
A sports club’s management must not only consider the activities’ planning and the mission and vision’s projection, 

but the club manager has countless responsibilities, such as leading and controlling the people  who are part of the club, 

from teachers and couches to athletes and auxiliary staff. At the same time, the management of a sports club must address 

the understanding of sports and business environment, the legal and ethical environment, etc. A sports club has a serious 

impact on its members, on their lifestyle and work, on the professional development of the athletes, being largely 

responsible for both their success and failure.  
The management is an essential part of each organization, regardless of its profile. Sports clubs have gradually become 

true organizations where the   management is a premise for the good development of the athletes. Being integrated in the 

big context of the economy, the sports clubs can be non or for profit, have predetermined budgets for different activities, 

have professional employees-teachers, coaches, doctors, physiotherapists, attract a large number of athletes in which they 

invest resources, are performance oriented, may have support from the state or other entities, etc. 
The smooth running of a sports club can be dependent on the level of involvement of those who manage it and those 

who take part in its main activities. The work commitment becomes an essential variable in evaluating the activity of a 

sports club and its performance. At the same time, commitment can have as determining factor work satisfaction. Both 

commitment and work satisfaction are variables without which the performances of a sports club cannot rise to acceptable 

standards.  
Work satisfaction, although difficult to define, has been the main subject of several studies from the organizational 

psychology. This topic has been less approached in the context of a sports club. Although there are several approaches of 
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the concept, there are many definitions, that have already been recognized. Thus, Hoppock (1935) defined work 

satisfaction as any combination of psychological physiological and environmental factors that determine a person to 

honestly  state that they are satisfied with the work place. Vroom focused on the employer’s role in the workplace, defining 

satisfaction according to how people feel about their job, the extent to which they like or dislike what they do at work. 

Work satisfaction is a combination of positive and negative emotions that employees nurture to the work they do. When 

what the job offers is closer to the employees’ expectations, one can talk about a high level of work satisfaction (Davis & 

Nestrom, 1985). Work satisfaction refers to the employee’s feeling, about the fact that he has achieved success in activity 

and is directly correlated with productivity and well-being. It involves doing an activity with pleasure, do it well and be 

rewarded for it. It is the key ingredient that leads to recognition, promotion, attractive income and achieving one’s own 

life goals (Kaliski, 2007). 
The importance of work satisfaction is highlighted by the negative connotations of work dissatisfaction, which include: 

the lack of loyalty, absenteeism, the increase of the number of accidents, etc. Spector (1997) established three 

characteristics of work satisfaction. The first is that the organization must be guided by human values.  Thus, the 

organizations must respect its employees and treat them fairly. In such cases, the evaluation of work satisfaction can serve 

as an indicator for the employees’ efficiency. The second characteristic refers to the fact that work satisfaction of 

employees determines the components that affect the functioning and activities of the organization.  
From this point of view, work satisfaction, will lead to positive behaviors and dissatisfaction will lead to negative 

behaviors. The third characteristic refers to the fact that work satisfaction can be an indicator of those segments which do 

not function well within the organization and need changes. 
Work satisfaction determines a series of influences on different aspects of organizational life. These effects include 

the employees’ productivity, loyalty, commitment and work involvement, absenteeism, giving up the present workplace. 

Work commitment is defined by the behaviors an employee can exhibit within the organization to help them achieve their 

goals. Results cumulated across 997 articles suggests the presence of a common psychological construct underlying 

different commitment forms, with the exception of calculative, continuance, and union commitment. Most of the 94 meta-

analyzed correlations were small, suggesting that concept redundancy is not a major concern. Meta-analyses of the 

correlations of 24 commitment constructs with 4 outcome variables suggest that different commitment forms have similar 

patterns of correlations with outcome variables (Cooper-Hakim & Viswesvaran, 2005). 
A study conducted to the result that 57 percent of the variance in motivation to improve work through learning was 

explained by positive affectivity, work commitment, and extraversion ( Gegenfurtner et al., 2009). 

 

2. Material and method 

 

O1.Establish differences as regards work satisfaction and commitment based on certain variables.  

O2. Establish relations between work satisfaction, commitment and certain specific variables.  

  

Hypotheses 
I1. Work satisfaction is higher among participants who are part of sports clubs with more facilities than  those who 

are part in the clubs with more reduced facilities. 
I2. The organizational commitment is higher among participants who are part of sports clubs with more facilities than 

those who are part of clubs with fewer facilities.   
I3. Work satisfaction is higher among participants who are part of sports clubs where exist development strategies 

than those who are part of clubs where there are no development strategies.  
I4. Organizational commitment is higher among participants who are part of sports clubs where there are development 

strategies  unlike those  are part of sports clubs where there are no development strategies.  
I5. Work satisfaction is higher among participants who are part of sports clubs where are ongoing development 

programs unlike those who are part of clubs where there are no such programs.  
I6.Organizational commitment is higher among participants who are part of sports clubs where there are ongoing 

development programs unlike those who are part of clubs where there are no such programs.   
I7. Work satisfaction is higher among participants who benefit from training courses than those who do not benefit 

from such training courses. 
I8.The organizational commitment is higher among participants who benefit from training courses  unlike those who 

do not benefit from such courses. 
I9.Work satisfaction is higher among participants who are part of clubs where there are contracts with athletes unlike 

those who are part of clubs where there are no such contracts.   
I10.Organizational commitment is higher among participants who are part of clubs where  there are contracts with 

athletes unlike those who are part of clubs where there are no such contracts.   
I11.The level of endowment of the club is a positive predictor of work satisfaction . 
I12. Work satisfaction is a significant positive predictor of work commitment.  
At the present study were involved  42 persons aged between 18 and 59 years, M = 42.55, AS = 8.07, of which  24 

men (57%) and 18 women (43%). The participants are members of  sports clubs  and hold different positions,as follows: 

7 managers (17%), 14 teachers (34%), 15 coaches (35%), two referees (5%) and 4 masseurs  (9%). The seniority  within 

the club is  between 1 and  36  years, M = 17.67, AS = 9.53. 
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The data were collected during year 2021  through an oline questionnaire. The participants offered their informed  

consent and agreement aș regards the processing of personal data, these being included în the first section of the 

questionnaire. The sample is one of convenience, being composed of managers or administrators of sports clubs, with 

different positions within them. 

Instruments 
Socio-demographic data were collected bu means of some specific questions, formulated in the first section of the 

questionnaire. The specific data  were collected  by means of a set of questions regarding the concrete activity within the 

sports clubs. Their results will be presented in the descriptive part of the study. A part of these data will be  criterion 

variables for establishing some differences regarding work satisfaction and commitment, declared by participants. 
Work satisfaction was measured with the Job Satisfaction Scale (Warr, Cook, & Wall, 1979). The instrument comprises  

15 items and measures two dimensions of work satisfaction, respectively extrinsic and intrinsic satisfaction. The answers 

are offered on a  Likert scale în 7 steps where  1 means – I am extremely dissatisfied, and 7 – I am extremely satisfied. 

The scores are obtained by summing the scores of the related items to each  subscale. Example of item: : ”How  satisfied 

or disatissfied are you with: 1. The  physical working conditions? 12.The attention paid to the proposals made by you?” 
The commitment was measured with the Organisational Commitment Scale(Cook & Wall, 1980). The scale contains 

9 items, the answers being offered on a  Likert scale în 5 steps where  1 is – disagreement, and  5 – total agreement. The 

scores are obtained by summing the scores of the 9 items. Items example:”1. I am very proud that I can tell people what 

organisation I work for.”, ”I feel I am part of the organisation.”. 

  

3. Results and discussion  

 
Descriptive statistics  

The average scores, standard deviations, internal consistency coefficients and correlations between variables are 

presented in Table 1.  

 
Table 1. The average scores, the sstandard deviations, the internal consistency coefficients and correlations between variables 

 M AS α Satisfacție 

extrinsecă 

Satisfacție 

intrinsecă 

Angajament 

Extrinsic satisfaction 35.88 8.70 .92 1   
Intrinsic satisfaction 40.48 9.40 .91 .91** 1  

Commitment 34.24 6.25 .74 .77** .70** 1 

**. p < .01 

 

One notices that the scores obtained by participants are relatively high, thus for extrinsic satisfaction, M = 35.88, AS 

= 8.70, for intrinsic satisfaction, M = 40.48, AS = 9.40, and for organizational commitment, M = 34.24, AS = 6.25. The 

asymmetry and flattening are in the range  (-1, 1), that reflects o normal distribution of data.  
 Regarding the participants’ opinions about the level of endowments within the clubs and at the level of 

competence/availability of the coaches to select athletes properly,the scores are slightly above average, thus for  the 

endowment level  M = 2.48, AS = 1.15 and for the competence level of the coaches, M = 3.38, AS = 1.48 (where min. – 

1 and max. – 5). 
 As regards the existence of facilities, 10 participants (24%) stated that they  do not benefit from facilities, while 

32 participants  (76%) stated that they benefit from facilities. A number of 15 participants (36%) state that they benefit 

from a proper stadion  10 (24%) benefit from at least a running track,  10 (24%) benefit from a training room and seven  

(16%) don’t benefit from none of these facilities.   

                                                 
Fig. 2 (a)The existence and type of facilities of the sports club; (b) Existence of some development strategies 

 

The tests performed mainly in the clubs according to the existence or absence of a proper material base are, as follows: 

all tests because there exists a stadion – eight participants  (19%), performance oriented tests- a participant (2%), tests 

oriented to the actual training – 31 participants (74%) and tests oriented to recovery activities – 2 participants (5%). 

As concerns the existence of some contracts concluded between the club’s representatives and sportsmen,  23 

participants  (55%) declare that there are no such contracts and 19 participants (45%) declare that they exist. Regarding 

the existence of some development strategies of the clubs or some ongoing  projects in this regard, 32 participants state 

that there are no development strategies (76%), and 10 participants (24%) state that there are such strategies, 35 



 Proceedings of ICU 2021 238 

 

© 2021 . EDlearning.it 

participants  (83%) state that there are no ongoing development projects and seven participants  (17%) state that there are 

such projects.  
Regarding the ability to prepare  sportsmen for most tests, 20 participants (48%) consider that this is not done, and 22 

participants (52%) consider that this is done, and concerning the coaches’ participation în training courses, 11 participants  

(26%) state that this is not done, and  31  participants  (74%) state that this is done.  

As concerns covering all age groups in sportsmen ‘ selection, 14  participants  (33%) believe that this is not done, 

and  28 participants  (67%) believe this is done, and aș concerns  the selection of only the sportsmen   under  14  years, 

10  participants  (24%) believe that this is done and  32 participants believe this isn’t done (76%).  
Inferential statistics –testing of hypotheses  
I1. Work satisfaction is higher among participants who are part of sportive clubs with more numerous facilities unlike 

those who are part of clubs with more reduced facilities.  
I2. The organizational commitment is higher among participants who are part of sports clubs with more numerous 

facilities than the ones who are part of clubs with more reduced facilities.  
In order to test these hypothes, test t  was performed for independent samples, having as criterion variable  the presence 

or absence of facilities within sports clubs.  
 

Table 2. Average scores obtained by participants in work satisfaction and commitment, depending on the presence or absence of facilities 

 Existence of 
facilities N M AS ESM 

Extrinsic satisfaction No 10 32.20 9.28 2.94 

Yes 32 37.03 8.32 1.47 
Intrinsic satisfaction No 10 36.50 10.29 3.25 

Yes 32 41.72 8.91 1.58 

Organizational comittment No 10 33.40 6.02 1.90 

Yes 32 34.50 6.40 1.13 

 

Table 3. t test for independent samples, differences regarding work satisfaction and commitment depending on the presence or absence of facilities 

 F Sig. t df p DM ESD 

95% CI 

Min. Max. 

Extrinsic 
satisfaction 

Homogeneity of 
variance 

.41 .52 -
1.56 

40 .13 -4.83 3.10 -11.09 1.43 

Intrinsic 

satisfaction 

Homogeneity of 

variance 

.42 .52 -

1.56 

40 .13 -5.22 3.35 -11.98 1.55 

Organizational 

comittment 

Homogeneity of 

variance 

.05 .82 -.48 40 .63 -1.10 2.29 -5.72 3.52 

 

One notices that, despite the fact that there are differences at the level of the three analyzed variables , these are not 

statistically significant. Thus,  H1 and H2 hypotheses are not supported by the analyzed data.  

I3. Work satisfaction is higher among the participants who are part of sports clubs where there are development 

strategies unlike those who are part of clubs where there are no development strategies.  
I4. The organizational development is higher among participants who are part of sports clubs  where  there are 

development strategies unlike those who are part of clubs where there are no development strategies.  In order to test 

these hypotheses,  test t was made for independent samples having as criterion  variable the presence or absence of 

development strategies in sports clubs.  

 
Table 4. Average scores obtained by participants in work satisfaction and commitment depending on the presence or absence of development 

strategies 
 Existence of 

facilities N M AS ESM 

Extrinsic satisfaction No 32 35.03 9.18 1.62 

Yes 10 38.60 6.60 2.09 
Intrinsic satisfacion No 32 39.94 9.88 1.75 

Yes 10 42.20 7.86 2.49 

Organizational commitment No 32 34.03 6.64 1.17 

Yes 10 34.90 5.07 1.60 

 

Table 5. t test for independent samples, the differences aș regards work satisfaction and commitment depending on the presence or absence of  

development strategies 

 F Sig. t df p DM ESD 

95% CI 

Min. Max. 

Extrinsic 

satisfaction 

Homogeneity of 

variance 

1.49 .23 -

1.14 

40 .26 -3.57 3.14 -9.91 2.78 

Intrinsic 

satisfaction 

Homogeneity of 

variance 

.82 .37 -.66 40 .51 -2.26 3.43 -9.07 1.93 

Organizational 
comittment 

Homogeneity of 
variance 

1.60 .21 -.38 40 .71 -.87 2.29 -9.19 4.67 

  

One notices, that, despite  the fact that there are differences at the level of the three analyzed variables, these are not 

statistically significant. Thus,  H3 and H4 hypotheses are not supported by analyzed data.  
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I5. Work satisfaction is higher among participants who are part of sports clubs where there are ongoing development 

programs unlike those who are part of  clubs where there are no such programs.  
I6. The organizational commitment is higher among participants who are part of sportive clubs where there are ongoing 

development programs unlike those who are part of clubs where there are no such programs.  
In order to test these hypotheses, test t was done for independent samples having aș criterion variable the presence or 

absence of the ongoing development programs within sports clubs.   

 
Table 6. The average scores obtained by participants at work satisfaction and commitment depending on the presence or absence of ongoing 
development programs 

 Existence of 

facilities  N M AS ESM 

Extrinsic satisfaction  No 35 34.86 8.77 1.48 
Yes 7 41.00 6.68 2.53 

Intrinsic satisfaction No 35 39.97 9.52 1.61 

Yes 7 43.00 8.98 3.40 
Organizational comittment  No 35 34.11 6.36 1.07 

Yes 7 34.86 6.15 2.32 

 

 

Table 7. t test for independent samples, differences aș regards work satisfaction and commitment depending on the presence or absence of ongoing 

development programs 

 F Sig. t df p DM ESD 

95% CI 

Min. Max. 

 

Extrinsic 

satisfaction  

Homogeneity of 

variance  

.85 .36 -

1.75 

40 .09 -3.57 3.51 -13.24 .96 

Intrinsic 

satisfaction 

Homogeneity of 

variance  

.01 .94 -.78 40 .44 -2.26 3.91 -10.93 4.87 

Organizational 
comittment  

Homogeneity of 
variance  

.09 .76 -.28 40 .71 -.78 2.62 -6.04 4.55 

 

One notices that, despite the fact that there are differences at the level of the three analyzed variables, these are not 

statistically significant. Thus,  H5 and H6 hypotheses are not supported by analyzed data.  

I7. Work satisfaction is higher among participants who benefit from training courses unlike those who do not benefit 

from training courses. 
I8. Organizational commitment is higher among participants who benefit from training courses unlike those who do 

not benefit from training courses.  
In order to test these hypotheses, test  t  was performed for independent samples having  as criterion variable the 

participation or non participation  in training courses.  
 
 

Table 8. The average scores obtained by participants at work satisfaction and commitment depending on the participation or non participation at 

training courses 
 Existence of facilities N M AS ESM 

Extrinsic satisfaction  No 11 31.00 9.72 2.93 

Yes 31 37.61 7.75 1.39 
Intrinsic satisfaction No 11 36.36 8.82 2.66 

Yes 31 41.94 9.29 1.67 

Organizational commitment  No 11 31.27 7.58 2.29 

Yes 31 35.29 5.47 .98 

 

Table 9. t test for independent samples, the differences as regards work satisfaction and commitment according to the participation or non 

participation în training courses. 

 F Sig. t df p DM ESD 

95% CI 

Min. Max. 

Extrinsic satisfaction Homogeneity of 

variance  

1.97 .17 -

2.27 

40 .03 -6.61 2.91 -12.49 -.74 

Intrinsic satisfaction Homogeneity of 
variance  

.03 .88 -
1.73 

40 .09 -5.57 3.22 -12.08 1.01 

Organizational 

commitment  

Homogeneity of 

variance  

3.07 .09 -

1.89 

40 .07 -4.02 2.13 -8.32 1.32 

 

One notices that there are differences for all three anayzed variables but only  the ones  related to the extrinsic 

satisfaction are statistically significant. Thus, participants who benefit from  training courses  register higher scores at the 

extrinsic satisfaction unlike those who do not benefit from them, M = 37.61, AS = 7.75, compared to  M = 31.00, AS = 

9.72, the difference being statistically significant, DM = -6.61, t(40) = -2.27, CI95%(-12.49, -.74), p < .05,  the effect size 

being d = .75. We can thus state that  H7 hypothesis is partially supported by analyzed data and the H8  hypothesis is not 

supported by data.  

I9. Work satisfaction is higher among participants who are part of the clubs where there are contracts with sportsmen 

unlike those who are part of clubs where there are no such contracts.  
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I10. The organizational commitment is higher among participants who are part of clubs where there are contracts with  

sportsmen  unlike those cu are part of clubs where there are no such contracts.  In order to test these hypothes, test t  was 

performed for independent samples having as criterion variable the existence or non existence of contracts with sportsmen.  
 

Table 10. t test for independent samples, the differences as regards work satisfaction and commitment according to the existence or non existence of 

the contracts with sportsmen  

 F Sig. t df p DM ESD 

95% CI 

Min. Max. 

Extrinsic satisfaction Homogeneity of 

variance  

3.99 .05 -

4.02 

40 .00 -9.25 2.30 -13.91 -4.60 

Intrinsic satisfaction Homogeneity of 

variance  

2.78 .10 -

3.55 

40 .00 -9.13 2.57 -14.33 -3.93 

Organizational 
commitment  

Homogeneity of 
variance  

2.11 .15 -
2.26 

40 .00 -4.18 1.85 -7.91 -.44 

 

One notices that there are statistically significant differences for all three analyzed variables. Thus, participants who 

benefit from training courses register higher scores at the extrinsic satisfaction unlike those who do not benefit from it.  

M = 40.95, AS = 5.27,  de M = 31.70, AS = 8.82, the difference being statistically significant, DM = -9.25, t(40) = -4.02, 

CI95%(-13.91, -4.60), p < .01,the effect size being fiind d = 1.27. At the same time it registers higher scores at the intrinsic 

satisfaction, M = 45.47, AS = 6.64 compared to  M = 36.35, AS = 9.44, DM = -9.13, t(40) = -3.55, CI95%(-14.33, -3.93), 

p < .01, d = 1.12, as well as for organizational commitment, M = 36.53, AS = 4.80 compared to M = 32.35, AS = 6.77, 

DM = -4.18, t(40) = -2.26, CI95%(-7.91, -.44), p < .01, d = .07. 
We can state that  H9 and H10 hypotheses are supported by the analyzed data.  

I11. The club’s endowment level is a positive significant predictor  of work satisfaction. 
In order to test this hypothesis, two simple linear regression analyzes were made, having as predictor the level of 

endowment of the sports club and as dependent variables alternatively, the extrinsic and respectively, intrinsec 

satisfaction. 

 
Table 11. The simple linear regression analysis for the level of  endowment of the club as predictor of the extrinsic satisfaction 

Model 

Non-standardized coefficients  

Standardized 

coefficients  

t p B ES β 

1 (Constant) 29.50 3.06  9.66 .00 

The level of 

endowment  

2.58 1.12 .34 2.30 .03 

a. Dependent variable: Extrinsic satisfaction 

b. R2 = .12 

One notices that the level of endowment of the club is responsible for 12% from the variation of the extrinsic 

satisfaction, the regression equation being statistically significant, F(1, 40) = 5.28, p < .05. A high level of endowment of 

the club is positively associated with extrinsic satisfaction, β = .34, p < .05. 

 
Table 12. The simple linear regression analysis for the level of endowment of the club as predictor of the intrinsic satisfaction 

Model 

Non-standardized coefficients  

Standardized 

coefficients  

t p B ES β 

1 (Constant) 32.91 3.26  10.10 .00 

The level of 

endowment  

3.06 1.20 .38 2.56 .01 

a. Dependent variable: Intrinsic satisfaction  

b. R2 = .14 

One notices that the club’s endowment level is responsible for 14%  of intrinsic  variation, the regression equation 

being statistically significant,  F(1, 40) = 6.54, p < .05.  A high level of the club’s endowment is positively associated 

with extrinsic satisfaction, β = .38, p < .05. 

Given these results, one can say that H11 hypothesis is supported by the analyzed data.  

I12. Work satisfaction is a significant positive predictor of work commitment.  
In order to test this hypothesis, an analysis of multiple linear regression was performed, having as predictors the 

extrinsic and intrinsic satisfaction and as criterion variables the organizational commitment.    
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Table 13. The analysis of multiple linear regression for the extrinsic and intrinsic satisfaction as predictors of the commitment 

Model 

Non standardized coefficients  

Standardized 

coefficients  

t p B ES β 

1 (Constant) 14.36 2.84  5.07 .00 

Extrinsic satisfaction  .56 .18 .78 3.11 .00 

 Intrinsic satisfaction  -.01 .17 -.01 -.03 .98 

a. Variabila dependentă: Angajament 
b. R2 = .59 

One notices that work satisfaction is responsible for  59%  from the  commitment variation, the regression equation 

being statistically significant, F(2, 39) = 25.59, p < .01. Of the two predictors, only the extrinsic satisfaction is a significant 

predictor of the commitment, β = .78, p < .01. It can be said, therefore, that H12 hypothesis is partially supported by the 

analyzed data.  

 

Conclusions  

 
The results obtained in this study try to capture some aspects related to the way of reporting to work, by means of work 

satisfaction and sportsmen’ commitment who are part of the sports clubs in Romania. In this regard, managers of sports 

clubs were questioned, employees, athletes, specialized staff.   
From the descriptive analysis of the data, results that the studied group presents a quite high level of extrinsic and 

intrinsic satisfaction. This observation leads to the supposition that the managers as well as the sports clubs’ employees 

feel quite motivated both internally and externally for the realization of their activity which is, moreover, a deeply 

vocational one, that couldn’t be carried out in the absence of feeling an optimal level of satisfaction (Takamatsu 

&Yamaguchi, 2017, Balaguer et al., 2002). In this direction, the existence of these increased levels of satisfaction could 

be greatly exploited in a positive way,  in the sense of creating programs that  facilitate the possibility for everybody, 

whether athletes, either people interested in  people, pupils or students  to come into contact  with the employees of the 

sports clubs by means of some specific trainings, professional development programs, of motivation for the employees 

or sportsmen from different fields (Blecharz et al., 2014).   
On the other hand, as regards the level of  endowments in the clubs and  the level of competence/availability of  the 

coaches to select the sportsmen properly, the scores are slightly above average, thus, for the level of endowments, aspect 

that can be closely related to the existence of a high level of satisfaction felt by the  clubs, satisfaction that can, here and 

there, make up for the lack of some endowments or facilities ( stadium, running track, training room). 
As concerns the existence or not of employment contracts, between sportsmen and sports clubs, these are half a 

percentage, but this aspect remains at the discretion of the clubs and the selection of each athlete but certainly, the increase 

of the number of contracts concluded with its sportsmen would increase their commitment and would offer them the 

feeling of commitment and stability (Alfermann, Lee & Würth, 2005).  

Regarding the existence of some development strategies at the level of clubs, the answers were more uniform and 

mainly highlighted the lack of such means, such as strategies, projects or development programs, which, if they existed 

and would be applied and had continuity over time, would certainly make a difference at the level of sports clubs.  

In the same less optimistic note is their answer given to the ability of the coaches to train sportsmen, half of the answers 

were positive, half negative, an aspect that can be translated in the sense that can be brought significant improvements in 

this regard, so that the coaches can train at optimum level  sportsmen, and this should be reflected in their results and 

others’ perception about their work.  

 It is encouraging that respondents claim that they participated in continuous training courses and that  they help to 

train people of all ages,  that can increase the level of competence and visibility.  

Hypotheses 1 and 2 revealed that work satisfaction and organizational commitment are not more increased among 

participants who are part of sportive clubs with more facilities unlike those who are part of sports clubs with more reduced 

facilities. This result can lead to the conclusion that the two psychological constructs are not conditioned by factors, 

external to the personality of sports clubs’ employees, but rather by internal, motivational and intrinsic aspects of each, 

so it can be said that performance can be achieved regardless of external conditions (Cerasoli, Nicklin & Ford, 2014, 

Martin- Albo et al., 2012).  

In the same direction are 3,4,5,6 hypotheses and such work satisfaction and organizational commitment are not more 

increased among participants who are part of the sports clubs where exist development strategies and programs than those 

who are part of clubs where there are no development strategies and programs. Thus, neither the existence nor the lack of 

these development strategies and programs do not modify either the work satisfaction or the commitment, an aspect that 

does not totally exclude their importance and place ( Ryan & Deci, 2000, Steers, 1997). 

It has been noted, through seven and eight hypotheses the fact that work satisfaction is more increased- among 

participants who benefit from training courses than those who do not benefit from training courses- but not the 

organizational commitment (Cooper-Hakim & Viswesvaran, 2005, Cuskelly & Hoye,2013).  

Hypotheses nine and ten are more supported by statistical data, thus, work satisfaction and organizational commitment 

are more increased among participants who are part of the clubs where exist contracts with sportsmen compared to those 
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who are part of clubs where there are no such contracts, easily explained aspects and perhaps a reflection topic on how to 

hire sportsmen (Mageau & Vallerand, 2003).  

The last 2 hypotheses, 11 and 12, also argue that the endowment level of the club is a significant positive predictor of 

work satisfaction and organizational commitment. It becomes natural that, the more these are at a higher standard, the  

bigger is the work assumption commitment that the sportsman has (Riemer & Chelladurai, 1995). 

A further research topic remains the study of the private versus state managerial act, by capturing the atmosphere at 

the workplace, the salary, the way in which it is delivered the work of the children with whom the coaches work or of the 

sportsmen they train.  
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Abstract 

 
The contemporary period in Romania is dominated by the accession to the European Union, which implicitly means the assimilation 

of the values that EU promotes. Related to the subject of Physical Education, in European education systems, but also in the 

international environment, a movement has emerged that has proposed a new trend, called the knowledge-based approach. This paper 

aims at analysing the Romanian domain-specific literature and at determining whether the new guidelines may be applied in this country 

as well. In order to achieve this endeavour, we shall take into account, on the one hand, the representative works that deal with the 

theory and teaching methods of Physical Education and Sport and the new changes that have appeared in recent years, at the level of 

specialized curricula, and, on the other hand, the publishing of the Physical Education and Sport textbook. The knowledge-based 

approach has its foundation in the theory and didactics of Physical Education and Sport and is justified by the existence of a “specialized 

theoretical knowledge” component in the educational process. Another result that proves the presence of this new guideline is given 

by the changes made to the curricula, which, through the proposed general competencies, make no reference to the traditional approach 

(sport-based approach). The current main guideline of Physical Education and Sport in Romania is the sport-based approach. However, 

with the changes made to the curricula and, also, with the appearance of the textbook, one may notice a trend that has its origin in the 

new European values.  

 
Keywords: knowledge-based approach; physical education; new trend; 

 

1. Introduction 

 

1.1. A brief look at the past  

In 1828, Stephan Ludowig Roth, after attending the Swiss Institute under the mentorship of the great pedagogue 

Pestalozzi, returned to Transylvania and, as rector of the educational institution in Mediaș, proposed a series of measures 

that were considered outrageous by the conservative people of the time. Among them, he introduces physical education 

into the curriculum - inspired by Friedrich Ludowig Jahn, the founder of a gymnastics and sports movement in Germany. 

S.L. Roth faced the opulent opposition of the time, this new school subject proposed by him being categorized as 

"unimportant" and "fun that is harmful to young people." Thus, physical education was eventually removed from the 

curriculum, and Roth was removed from the education system. The conservatism that rejected the physical education 

taught to students would not be overcome until 1847, when this subject was reintroduced into the school curriculum (Jura, 

1999). 

Knowing the fact that history has the role of helping us not to repeat the mistakes of the past, and from this brief look 

at the past, we can see how conservative prejudices were big obstacles before the introduction of this school subject in 

Romania. This is the reason why we propose an analysis of a fundamental aspect of physical education that, we hope, will 

only give rise to contradictory constructive opinions, and will not encounter the same prejudices as Roth did. 

In our approach, we will start from the interpretation that Cârstea (2000) makes regarding three terms that the author 

himself says are often misunderstood: (1) methods; (2) trends and (3) guidelines. About methods, he asserts that they are 

known and well-established and refer to the concrete way in which the teaching and learning process is carried out. He 

defines trends as "tendencies or catchy ideas" that are not yet generalized or unanimously accepted. And about the third 

term, guidelines, he says that they are trends that have reached maturity and have become unanimously accepted and 

applied in practice. In other words, the author explains that any guideline was first a trend. 

Having these three terms as a starting point, we want to highlight a trend of physical education in the international 

environment that has become a guideline in many countries with a reputation in teaching, such as Canada, England, the 

United States, Australia, Scotland, the Netherlands, etc. We refer to an approach to physical education that no longer has 
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as its main objective the achievement of physical performance standards, but the acquisition of theoretical knowledge and 

the training of students in using this knowledge for an active and healthy life. 

1.2. The transition from a “sport-based approach” to a “knowledge-based approach” 

The guidelines that laid the foundation of Physical Education in the first years, when it first appeared in the education 

system, around 1800, were characterized by a regimented form, and the methods used were entirely gymnastic exercises. 

Later, with the introduction of democratic values, one may notice a new trend that afterwards turns into a guideline, this 

time having, as its main feature, the promotion of teamwork, building leadership skills and stimulating competition within 

the limits of fair play. This approach, specific to the 20th century, was called the “sport-based approach”, especially 

because it used sports as its main methods (Park, 1989; Popescu & Dorgan, 2017). 

Towards the end of the 20th century, a movement begins to challenge this sport-based approach and the arguments 

revolve around the idea that it is addressed only to students who have a vocation for sports and is even harmful to other 

students. Vertinsky (1992) says of the sport-based approach that it is a guideline of Physical Education and Sport built by 

men for men (respectively boys). Through this description, the author accuses this guideline of promoting aggression, 

domination and bullying. Portman (1995) also expresses interest in the experience that students with reduced abilities 

have during the physical education lesson. He quotes the extremely conclusive answers of some 6th graders: "I don't like 

PE when we play volleyball." (Paul); "I try my best, but I am just terrible at games." (Heather); "I know how to throw it 

(football), but I just don't like it. I just don't want to learn it." (Marsha); and "I let the ball go past me, and it hit me in the 

face. I am afraid of balls. I just want to sit out." (Yasmine) (Portman, 1995: 450-451).  

Some authors, such as Ennis (1996), go so far as to claim that these less-skilled students are denied the right to 

education, and for this they are due "apologies" from those who forced them to participate in sport-based physical 

education lessons. Ennis (1996) also notes that, in this approach, faster, stronger and more aggressive students are 

encouraged to eliminate the weakest and most timid. 

All this criticism loses its strength if it is not accompanied by a solution, i.e. proposing a new type of approach, which 

could lead to the birth of a trend. We will refer to this new approach by using the term “knowledge-based approach” but, 

as we shall see, the name can vary from author to author. 

The pillars that support any new trend, regardless of the field, should find their roots in the characteristics and needs 

of the contemporary society. Regarding the very definition of physical education, Kirk (2010) says that it differs both 

throughout history and from one society to another. The main factors that determine the changes are the values, aspirations 

and beliefs that each period or society has regarding this subject. Taking this view into account, Hargreaves (2003) 

highlights critical thinking as the main requirement of contemporary education, and Cloes (2017), applying this 

requirement to physical education, emphasizes that students do not know the benefits that Physical Education may bring. 

Thus, there is a need for the new trend to ensure, as a first stage, the accumulation of a theoretical content that provides a 

rational understanding of practical activity. IOM (Institute of Medicine, 2013) also signals a new curricular approach that 

involves the acquisition of knowledge that could answer the question "Why should students be physically active in life?" 

What we want to emphasize is that the influences of contemporary society have led to the emergence of this new trend 

in physical education, a trend that is based on theoretical knowledge, which could ensure students a thorough 

understanding of the phenomena of physical activity. 

Currently, countries with a reputation in the field of education, have recognized the value of this trend (the knowledge-

based approach) and have put it into practice, turning it into a guideline. In the United States, for example, we find the 

term “conceptual physical education (CPE)”, about which Corbin & Laurie (1978) say that it is an approach that aims at 

teaching and understanding the concepts, principles, and techniques needed to lead an active and healthy life. Corbin 

(2021) asserts that this guideline is different due to the fact that it has both a theoretical and a practical component, the 

theoretical one taking place in the classroom, where a specialized textbook is used. 

Another popular name for the knowledge-based approach is "physical literacy (PL)". This approach is implemented in 

countries such as Canada, England, Wales, Australia, New Zealand, Northern Ireland, Scotland, the Netherlands, 

Venezuela and the United States. The order in which we listed them is given by the degree of physical literacy (PL) 

implementation in each of these countries (The Aspen Institute, 2015). One of the official definitions of PL is: “to value 

motivation, confidence, physical ability, knowledge and understanding and take responsibility for engaging in lifelong 

physical activities” (Tremblay, 2018: 16). In this definition, the terms “knowledge” and “understanding” are noteworthy. 

This new trend (the knowledge-based approach) appeared internationally as a response to the criticisms of the 

traditional approach (sport-based approach) and we find it under many other names, such as: knowledge of health and 

fitness concepts (Stewart & Mitchell, 2003), health-related and fitness knowledge (Keating, 2009; Calugher, Popescu & 

Dorgan, 2019), knowledge of physical fitness (Barnett & Merriman, 1994) or exercise knowledge (Desmond et. all 1990). 

1.3. The knowledge-based approach works 

The guideline of physical education regarding the assimilation and understanding of a theoretical content that would 

make the practical activity more logical, is an approach that was accepted by important education systems only after 

proving its effectiveness at the experimental level. In this respect, researchers in the field have conducted numerous studies 

in which they tested the effectiveness of this trend. Iconomescu et. all (2021) made a review paper in which he showed 

the concrete ways in which this approach is implemented at every educational level, in the international space. 

One of the most representative research projects with reference to this approach is the “Active Teen Project”, in which 

1500 students were observed, starting with the first year of high school. The participants were subjected to an approach 

of the physical education lesson in which out of the 5 lessons per week, 2 were carried out theoretically, in the classroom, 

using a textbook, and the other 3 in the gym, where the theoretical knowledge acquired in the above-mentioned two hours 
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was applied. The results indicated increased levels of independent physical activity in students participating in the 

program, as compared to those who participated in sport-based physical education lessons. (Dale et al. 1998) But what 

makes this study extremely relevant is that the same students who participated in the “Active Teen Project” were tested 

one year after high school (Dale & Corbin, 2000) and, then, after 20 years. (Kulinna et. All, 2018) The results of these 

last two tests indicated that students who participated in the program became much more active adults due to the fact that, 

as these studies show, “56% of the respondents said they remembered the information from the course, 50% of them said 

that they still used that information, 47% considered that course useful for them after graduation and 92% of them 

considered themselves well-informed about physical activity and fitness”. (Kulinna et al., 2018: 3). 

Such research, which tests the effectiveness of the knowledge-based approach guideline, has also been conducted at 

the level of primary education (Ennis, 2015; Warren et. all, 2003), middle school education (Tittlbach et. all, 2020; Frenn 

et. all, 2005), at the high school (Kulinna et all., 2018; Stewart & Mitchell, 2003) and university levels (Maldari et. all, 

2021; Pearman et. all, 1997). All these highlight the major importance of theoretical knowledge in building students 

capable of independently conducting their physical activity throughout life. 

1.4. Main goal of the paper 

Given the overview provided by the new trend, which we have seen has become a guideline in many countries and 

taking into account the fact that Romania follows the line of implementing the European Union values, we shall try to 

analyse the Romanian domain-specific literature dealing with theoretical knowledge in the Physical Education and Sport 

lesson. 

Thus, in the light of the changes that have taken place in recent years concerning the Physical Education and Sport 

curricula, but also due to the advent of the Physical Education and Sport textbook, we shall investigate whether, and to 

what extent, the knowledge-based approach is implemented in Romania. 

 

2.  Methods 

 

In order to be able to outline as precisely as possible the positions that the specialized authors in Romania have 

regarding the knowledge-based approach trend/guideline, between 01.07.2020 and 01.07.2021, we carried out an activity 

of identification, selection and research regarding the works dealing with this topic. 

For any paper to be selected, it had to meet two conditions: (1) to deal with the issue of theoretical knowledge in PE; 

and (2) to be published in an approved source (specialized journals, books written by specialists or official documents 

from the Ministry of Education). No limit was set for the year of publication, so any material that met the two criteria was 

accepted, regardless of the date of publication. 

The materials were taken from the SCILIT database, Google Academics and the Library "V. A. Urechea", Galați, and 

the search was performed by using the following combinations of keywords: physical education and sport / theoretical 

knowledge / theoretical training / theory / didactics / methodology / evaluation. 

Our searches identified 87 titles. After analysing the content of these papers, 61 were eliminated, on the grounds that 

they did not address the issue of theoretical knowledge or because they did not bring any new point of view to the 

representative publications previously studied. In addition to the remaining 26 papers, other 8 were added, from the 

bibliographic references of the already studied papers. Thus, the data that we shall present below is based on a number of 

34 specialized papers, which deal with the subject of theoretical knowledge used during the Physical Education and Sport 

lessons, in Romania. 

 

3. The theoretical component used during the Physical Education and Sport lesson in Romania 

 

3.1. Overview 

Cârstea (2000) states about the first specialists trained in Romania in the field of Physical Education and Sport that 

they only appeared in 1922. The same author talks about the Swedish gymnastics system as the one that represented the 

model that guided Physical Education and Sport in Romania in the first decades of the 20th century. Accordingly, the 

Soviet system, which also guided the political ideology of those times, was the one that brought about slogans like: "Sport 

for the people", "Sport as a preparation factor for work and defence", "First in sports, the first to learn”. (Dragnea et. all, 

2006: 16) After the revolution of 1989, Cârstea (2000) highlights a new change in trend, identifying the French system as 

the main source of inspiration. 

The contemporary period is marked by Romania's accession to the European Union, which also involves the 

assimilation of the values promoted by it. But, a first aspect that we consider important to highlight, and which we believe 

has a direct connection with the topic of our paper, is the very name of this school subject. If in the whole European Union, 

in the USA and in Australia, countries with well-established education systems, the name of the subject is “Physical 

Education (PE)”, in Romania there is a combination of two terms: (1) physical education and (2) sport. From the very 

title, this name betrays the sport-based approach, which we have seen is currently criticized in the international 

environment. 

However, we must mention that the inclusion of the term “sport” in the name of the discipline was a conscious one, 

given the fact that the literature defines the two terms separately (physical education and sport). However, Hoștiuc (2003) 

draws attention to a trend that is manifesting itself more and more strongly - that of identifying the two activities. The 

author goes on by saying that both physical education and sport can use exercise structures that, up to a certain level, can 

be similar or even identical, but when we refer to the objectives pursued, to the forms of organization and development 
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of the two activities, there are some fundamental differences between them. These differences are summed up extremely 

clearly by Șiclovan (1979) who says that physical education must be associated with the formative character - which 

addresses all people and, implicitly, the social requirements. On the other hand, sport is characterized by competition, a 

field that requires specialization, so that here, unlike physical education, the requirements are related to individual abilities 

and talents. 

After this analysis of the title that describes this discipline from the Romanian school curriculum, we shall continue 

the analysis at the level of the theory and didactics that govern it. Nevertheless, what we can postulate up to this level is 

that, after analysing the name of the discipline, there is a first indication that it relies on a sport-based approach. 

3.2. Theoretical specialized knowledge 

In all the materials dealing with the theory and didactics of physical education and sport in Romania, we have identified 

a chapter that refers to the components of the educational process. This chapter examines separately a number of elements 

that differ very little from one author to another. Among these elements, the ones that are present in all publications refer 

to: (1) Theoretical specialized knowledge; (2) Motor skills/abilities (Dragnea, 2006; Cârstea, 2000; Rață, 2004; Șiclovan, 

1979). Only starting from the above-mentioned aspects, can this school subject’s methodology propose to teachers a series 

of tools that address the specific needs of each component of the educational process. 

A fact worth mentioning here is that this component of specialized theoretical knowledge is clearly delimited in the 

theory and didactics of Physical Education and Sport. This component is defined as "the reflection in the consciousness 

of those who practise physical exercises and sport - in the form of perceptions, representations, actions, principles - of the 

phenomena of physical education and sport, as well as their interdependence" (Șiclovan, 1979: 144). But a concrete 

transposed image of the theoretical knowledge is provided by Cârstea (2000), who says that this knowledge is the one that 

must answer to the permanent question asked by the students: “Why? (so many repetitions / these exercises / don't you 

give us the ball / don't you let us play / etc.)” (Cârstea, 2000: 41). 

We will not go into details regarding the way in which various authors treat the subject of theoretical knowledge, so 

we will limit ourselves to highlighting the fact that this component is recognized and clearly delimited in the literature. 

3.3. The Physical Education and Sport Curriculum 

The specialized Physical Education and Sport curriculum is an official document developed by the National Council 

for Curriculum that stipulates the objectives / competencies, the content and performance standards that students in each 

level of education must achieve (Dragnea et. all, 2006). In the last seven years, the Physical Education and Sport curricula, 

in an attempt to align with European standards, have undergone a reform process aimed at building a long-term plan in 

order to guide the student on a rational path during all the educational levels of the Romanian education system (primary 

school, middle school, high school). 

The analysis of these new specialized curricula highlights the knowledge-based guideline, the one we presented under 

the name of “knowledge-based approach”. This approach is to be found especially in the new general and specific 

competencies proposed by the current curricula. Consider, for example, the general competencies for the middle school 

level: 1. Using the benefits brought about by physical education and sport in the constant practice of physical exercises in 

order to optimize health 2. Using the acquisitions which are specific to physical education and sport for one's own 

harmonious physical and motor skill development 3. Demonstrating a behaviour appropriate to specific rules, during the 

organization, practice and participation as a spectator in physical education and sport activities (Ministerul Educatiei 

Nationale, 2017: 4). 

The key words we consider representative of each competency are: (1) optimizing health; (2) own physical 

development; (3) appropriate behaviour. Without the need for too much analysis, the simple reading of these general 

competencies highlights the formative character, which is addressed to all students, which we have seen is specific to 

physical education. On the other hand, the term sport involves competition. We would like to emphasize that this 

promotion of competition is not at all implied by the formulation of general competencies. 

Going further in the analysis of the curriculum, we arrive at the specific competencies. Here, we find at the level of 

each class, a series of specific skills that indicate the need more for a theoretical rather than for practical approach. We 

shall present below just a few examples of such specific skills - there are, of course, many more. 

In primary school, we find, even from the preparatory grade, specific competencies that highlight the need to teach 

theoretical notions. For example, the competencies are stated progressively, from the preparatory class, e.g. “1.1. 

Recognition of the influence of the sun and of the temperature on health” Ministerul Educatiei Nationale, 2014a: 4), 

reaching the 3rd grade where it is required to “ 2.2. Apply the basic rules in the use of natural factors in order to make the 

body stronger” (Ministerul Educatiei Nationale, 2014b: 5). We consider that it is obvious that the achievement of these 

objectives involves the acquisition of theoretical knowledge. 

Another topic, which is approached at the primary school level, is "correct body posture". Here, the curriculum requires 

students to know how to recognize its main features (preparatory class), to identify deviations (3rd grade) and to know 

how to self-assess their posture (4th grade). We consider it is obvious that, in order to achieve this competency, a 

theoretical approach is needed, in which the student can demonstrate that he has acquired the necessary notions. 

At the middle school level, there are many more specific skills that require a primarily theoretical approach. Also, the 

topics approached in primary school are continued, so that the student must learn to operate with the various influences 

of natural factors that strengthen the body and to deepen the knowledge related to correct body posture by learning the 

main deficiencies in posture and some exercises that help correcting it. 

Competency 2.2., regarding the Physical Education and Sport lesson at the middle school level, focuses on harmonious 

physical development. Thus, in the 5th grade, students are asked to identify the elements that define a harmonious physical 
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development. Then, in the sixth grade, they must be able to self-characterize their own physical development - using the 

mirror - study of body posture and comparison with the models presented (drawings, movies, pictures, etc.). The student 

must also know how to calculate his body mass index based on his own height and weight. In the seventh grade, after in 

the previous grades it is assumed that they were taught to identify (5th grade) and to self-assess (6th grade) the level of 

physical development, now students must theoretically know and know how to apply the most important measures in 

order to improve the harmonious physical development. The 8th grade is reserved to providing the students with the 

necessary knowledge in order to be able to design and carry out individualized training programs according to their own 

needs, such as: correcting deficient body attitudes, avoiding / eliminating excess weight, developing trophic traits (in boys) 

and the development of flexibility (in girls) (Ministerul Educatiei Nationale, 2017). 

Moving further, to the high school level, we consider that, even at this level, it is easy to see the need for a combination 

between theoretical and practical knowledge in order to achieve the intended objectives. We will list only some of the 

most obvious formulations that emphasize the theoretical component of the specialized Physical Education and Sport 

curriculum in high school: "The correct usage of the domain-specific notions", "Using specialized terminology in sending 

messages", “Examining the evolution of own morphological and functional indices”, “Correct intensity of motor activity 

exercises according to one's own body reactions to effort”, “Own motor skill level development management”, etc. 

(Ministerul Educatiei nationale, 2009). 

3.4. The Physical Education and Sport textbook 

Along with the reforms carried out in primary and middle school regarding the specialized Physical Education and 

Sport curriculum, the Ministry of National Education approved the publication of a textbook for this discipline. At first, 

in 2017, three textbooks appeared for the 5th grade, following the general and specific competencies stated in the 

curriculum (Dragomir & Iordache, 2017; Oprea et. All, 2017; Stănescu et. all, 2017), and two textbooks entitled “Practical 

Sport Preparation”, one focused on football (Teodorescu et. all, 2017a) and the other on athletics (Teodorescu et. all, 

2017b). A sixth textbook was printed in 2018, this time for the sixth grade (Oprea et. all, 2018). 

With the exception of the “Practical Sport Preparation” textbooks, all the textbooks are written in accordance with the 

specialized curriculum. They present, in the first part, the general and specific competencies and the entire content of the 

textbooks aim at contributing to the achievement of these competencies. Having a purely theoretical character, their 

declared goal is to contribute to the achievement of skills by providing students with a rational understanding of physical 

activity. The following is a paragraph from the textbook, which highlights this goal: 

“With the help of the textbook you will gain a lot of knowledge that will help you understand what a healthy lifestyle 

is, what a correct body posture means and what exercises you can perform to have a harmoniously developed body. By 

reading this textbook, you will learn about motor skills in general, but also about the motor skills you use in everyday 

life” (Stănescu et. all, 2017: 3). 

The fact that must be well-emphasized in order to eliminate much of the confusion is a statement by Neagu (2018), 

who categorically states that the role of the textbook is not to replace exercising and physical effort, but to explain, to 

motivate and argue the importance of physical activity for health. 

Another extremely solid and pertinent argument regarding the usefulness of the specialized textbook comes from 

Talaghir & Iconomescu (2018). The authors cite other vocational disciplines, such as music or drawing/plastic arts. As 

far as these school subjects are concerned, not all students have the necessary qualities or abilities to be able to sing / paint 

at an acceptable level. Thus, the existence of the textbook is accepted and considered beneficial, because students have to 

acquire the technical and informational aspects. Of course, these textbooks will not make students able to sing or paint, 

but will provide students with a certain level of knowledge to help them understand the phenomenon. 

It may thus be concluded that the textbook is the tool that the teacher has at his disposal to teach students the theoretical 

knowledge necessary for a thorough understanding of the practical activity carried out on the sports field or in the gym. 

3.5. Evaluating the theoretical knowledge 

Regarding the evaluation criteria used in the discipline of Physical Education and Sport, the “specialized theoretical 

knowledge” is found in all the works involved in the present study, thus confirming the fact that this component is 

recommended to be evaluated, at least at a theoretical level. Also, in the chapters that address the “evaluation methods” 

we find the formulation “passing some tests focused on the specialized theoretical knowledge” (Dragnea et. all, 2006: 

218). 

Rață (2004) outlines a series of concrete methods used for evaluating the theoretical knowledge acquired in this 

discipline. Accordingly, the author describes four methods: (1) oral evaluation; (2) written evaluation (test/quiz); (3) the 

project and (4) the portfolio. On the other hand, we failed to identify one single experiment that addresses the issue of 

implementing specialized theoretical knowledge and of evaluating it. 

As a result of our study on the specialized literature, we identified the document called Sistemul Național Școlar de 

Evaluare la Disciplina Educație Fizică și Sport (1999) as the main one that regulates the evaluation in this discipline. 

However, this document only guides the evaluation of the practical component, making no reference to theoretical 

knowledge. The relevance of this type of evaluation was criticized in a study by Talaghir et. all (2020), which concludes: 

"We believe that the current system of evaluating physical performance is not a relevant component in the evaluation 

process and that it does not offer the possibility to establish the real level of knowledge acquired by students" (Talaghir 

et. all 2020: 406). 

As a result of the research we carried out concerning the evaluation of this component of the educational process, 

represented by “specialized theoretical knowledge”, we can firmly state that this is not at all approached in practice - given 
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the fact that there is no evaluation tool and, implicitly, no study showing the level of acquisition of specialized theoretical 

knowledge. 

 

Conclusions  

 

The present study on the domain-specific literature leads us to the conclusion that the current guideline of Physical 

Education and Sport in Romania is the one we defined by using the term sport-based approach. This fact is obvious 

especially within the evaluation process, which is carried out entirely at the level of the practical component. But, with 

the changes made to the curricula and with the appearance of the textbook, one may notice a trend that is quite close to 

the guideline that defines the international environment in this domain, described in the first part of the paper, and called 

knowledge-based approach. 

Another conclusion would be that the theory and didactics of this discipline provide the necessary theoretical 

foundation due to the fact that they present the "specialized theoretical knowledge" as a component of the educational 

process. Furthermore, it remains to be seen if and when the specialists in the field choose to employ the knowledge-based 

approach and value the skills mentioned in the curriculum that require teaching some theoretical content and using the 

specialised textbook. 

About this topic, Talaghir & Iconomescu (2018) state: “By using this component (i.e. the theoretical one), the 

educational role of the teaching process will be of superior quality. The theoretical component will turn the student into a 

participant in his / her own training process because he / she will better understand the effects generated by the practical 

activity performed” (Talaghir & Iconomescu 2018: 6174). 

Another author who militates for a change in guidelines is Neagu (2018), who replies to the criticism brought to the 

textbook. The author rhetorically asks: Why should the student not know the information with the help of which he/she 

can understand the principles underlying physical activity? And why not have an authorized source, created by specialists, 

where to find all this information? 

In conclusion, we consider that more attention needs to be paid to the role and importance that theoretical knowledge 

plays in Physical Education and Sport. Thus, we may rightfully stress the lack of research on the implementation and 

evaluation of this component of the educational process. 
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Abstract 

 
This study is aiming to develop and validate a predictive model using neural networks on competitive figure skaters’ jump performance 

based on anthropometry measurements, optical sensor data and neural network models. The data was collected from competitive skaters 

representing two different countries (Turkey and Romania), covering a two years span (2018 - 2020). We have developed a neural 

network model for predicting figure skaters’ performance, more precisely if an athlete will be able to successfully land by the end of 

next season a jump with two and a half revolution (900°). The most powerful predictors turned out to be the body mass index (BMI) 

and the athletes’ age. The model was trained and tested on two different data sets achieving a 95% accuracy, which were cross-validated 

with competition performance. Upon analyzing the result, we found out that a lower BMI could help the athlete achieve difficult jumps. 

Furthermore, we looked at the personal bests of world-class figure skaters and compared their scores with their BMI, which confirmed 

our findings. We have also surveyed the skating community in-order to compare the results of the current study with their perceived 

performance improvement based on BMI. 
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1. Introduction 

 

Identifying young talents for the individual competitive sport has always been a challenge about predicting future 

performance levels based on the current athletes’ physiological parameters, skills, abilities, and parents’ physiological 

parameters (Johnston, Wattie, Schorer, & Baker, 2018, Oancea 2016). The multitude of factors involving in such a 

decision can become a hard to master skill for coaches (Roberts et al., 2020; Johnston et al., 2018; Baker, Wattie, & 

Schorer, 2018). Figure skating is one of the most sophisticated sports disciplines that includes both an aesthetic and an 

athletic part.  

Even though much progress has been made in predicting the future performance of athletes (Krzyszkowski & Kipp, 

2019; Silva et al., 2007) figure skating remains a hard to access sport, where little development has occurred (Xu et al., 

2020), especially in isolating a range of variables to predict future performance.  

Presently it is known that the social environment can have a high impact on the sportsmen dynamic behaviour (Bartlett, 

2006) and that the robustness of the linear and simple model for predicting such behaviour is not suitable. For performance 

analysis, multiple methods can be used, from which the most frequently are: Neural Networks, Fourier analysis and 

Coherent State Analysis. Authors like Liang and Hahn (Liang & Liang, 2006; Hahn, 2007) asserted that artificial neural 

networks are a useful and powerful tool to model the training process.  

In figure skating, a more synergetic perspective is needed to evaluate the versatility of non-linear methods that present 

themselves with the rapid evolution of performance (Zhu, 2018). Such non-linear methods like neural networks can be 

used to analyzed and adapt training planning in order to suit individual athlete (Bartlett, 2006). In this context, the aims 

of the present study were threefold. First, to measure the anthropomorphic characteristics and vertical jump performance 

of young skaters. Second, to develop a neural network model that will be able to predict future jump improvements. Third, 

to assess neural network models’ ability to predict double jumps’ successful execution in the next season. In this article, 

we focused on predicting double Axel(900°). For this purpose, we have conducted a study in three phases. First, we have 

organized a sample of athletes who gave their consent for using the dataset recorded over two years, in multiple 

precompetitional season session in 2018 and 2019, from two different countries (Turkey and Romania). The subjects’ 

inclusion criteria were that they would provide us with accurate information about their performance level. More precisely, 

if they are able or not to successfully land a two and a half revolution jump (double Axel). The validity of the information 

provided was cross-checked with competition protocols and by observing practices. Later on, the data collected was used 

for training the algorithm. Second, we have conducted another set of vertical jump test and anthropometric measurements 

on a different sample of skaters in which the inclusion criteria were that none of them could complete a two and a half 

revolution jump but could complete a two-revolution jump. Third, by feeding the collected data into the algorithm, we 
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were able to run the prediction and cross-checked the outcome with competition protocols of the 2019 and 2020 

competition season with an accuracy of 95%.  

The most difficult jump in figure skating is Axel Paulsen (Axel or A), due to the extra half revolution needed to land 

the jump being also the most rewarded by the International Skating Union (ISU) Judging System Code of Points (CoP). 

For easy reference, we will consider further that our athletes rotate on the left side, even though all the jumps can be 

performed on both sides, the main difference being the take-off and landing leg. Jumps are commonly divided into three 

phases: the preparation phase or entrance, the flight phase and the landing. More specifically, for Axel (Figure:1), the 

entrance phase can be divided into two parts. The charging part where the skater performs a flex on the left leg while 

skating on the forward outside edge and keeping the right leg and both arms behind in mid-air, and the attack part, where 

the athlete swings the right leg and the arms forward simultaneously with the extension of the left leg up till the point of 

take-off. The athlete immediately extends the left leg and group himself together to finish the flight phase rotation. All 

the jumps, including Axel, have to be landed on the right leg moving backwards on the outside edge while the right leg 

extends behind in the air. Multiple publications are studying Axel (Iwan ́ska, Mazurkiewicz, & Urbanik, 2018; Albert & 

Miller, 1996; Laak.T, 2008), however, one of the original endeavours into this area is Podolsky et al. (Podolsky, Kaufman, 

Cahalan, Aleshinsky, & Chao, 1990) who found that the more experienced skaters have a more significant take-off 

velocity and by comparing single Axel (540°) with double Axel (900°), the later has a more significant pre-flight rotation.  

E. Cust et al. (Cust, Sweeting, Ball, & Robertson, 2019) review the literature for sport-specific movement recognition 

using specific machine learning algorithms. The majority of the studies focusing on movement recognition used 

supervised machine learning classification. More specifically, a Support Vector Machine algorithm was used in 53% of 

IMU studies as well as in 50% of vision-based studies. One study out of 52 used Long Short Term Memory architecture 

in their model, while 23% of the targeted sports movements were recognized using Deep Learning such as Recurrent 

Neural Network. The deep learning approached outperformed machine learning in comparison. A leave-one-out cross-

validation method was used to perform a classification accuracy score as this was the primary type of evaluation in the 

aforementioned models.  

H.Novatchkov et al.(Novatchkov & Baca, 2013) researched the potential of artificial intelligence (AI) technique 

applied in sport by using weight training as an example. The study examined the pattern recognition methods as an 

evaluation method for the performed exercises on the training machines. By measuring the displacement and force 

determinants with the help of force sensors attached to various weight machines, the scientists were able to train a machine 

learning algorithm. The significant features were extracted from the initial pre-processed data by involving professional 

trainers in the assessment and classification processes. The modelling results based on 15 unaccustomed participants by 

doing 3-5 sets of 10- 12 repetitions on a leg press machine indicate good prediction outcomes and prove the feasibility 

and potency of AI techniques applied in weight training.  

M.Zago et al.(Zago, Sforza, Dolci, Tarabini, & Galli, 2019) researched the prediction of turn direction, speed, and 

related positive/negative mechanical work of 13 elite female soccer players by applying four supervised machine learning 

algorithms (support vector regression/machine, linear regression, boosted decision trees and artificial neural networks). 

The athletes were equipped with a six-axes inertial sensor at the pelvis level. At the same time, an optical motion capture 

system was used to computed reference values by collecting a set of 18 features obtained from accelerometers, gyroscope 

and barometer reading, Support vector regression, and neural networks performed with the highest accuracy of more than 

98% accuracy. The researchers proved that significant information could be obtained from inertial units with a data-driven 

approach.  

A. Kos et al.(Kos, Wei, Tomaˇziˇc, & Umek, 2018) research the properties and limitations of sport measurement 

sensors in terms of signal acquisition, means of communication, and communications channels. Furthermore, sports 

activity signal and data processing, as well as timing, spatial, and computational power constraints, are analyzed and 

presented. The results from a group of novice golf players show that real-time biofeedback is beneficial. The researchers’ 

focus is to accelerate motor learning with the help of technology, as it may offer a significant competitive advantage.  

E. Mezyk et al.(Mezyk & Unold, 2011) studied the use of machine learning in combination with a fuzzy modelling 

approach to model sports training. This research focuses on swimming at the micro-cycles and training unit level, based 

on 12 paricular attributes. The subjects had seven years of training and reached the level II class in swimming 

classification from 2005 to 2008. The results showed that the algorithm could support the trainer decision making by 

analyzing the micro-cycles and training unit, with an accuracy of 68.66%. The study emphasizes that in an everchanging 

environment at the micro-level such as the athletes training, artificial intelligence can become a tool that can help coaches 

adjust the planning in real-time.  

 

2. Materials and methods 

 

The participants were assigned into three groups: - data model representing the group of subjects from which the neural 

algorithm used the parameters of the jumps to establish an independent set of rules - test model representing the data 

provided by a second group that the algorithm has used to verify and optimize the set of rules established before - 

prediction set representing the data from the third group on which the prediction was made  

The experiment consisted of three phases which repeated themself over two years (2018-2020) in two different 

countries (Romania and Turkey) . The first phase consisted of evaluating and collecting data from the off-ice jumps of 69 

figure skaters (14 in 2018 and 55 in 2019) using the Opto-jump system, more specifically the 15-second test. Subjects 

age mean was 11,64, with the youngest being seven years while the oldest being 23. Their BMI means were 17,9 with a 
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minimum of 13,45 and a maximum of 27,04. Moreover, this was the phase where the athletes were distributed to the three 

groups mentioned above. The first and the second group inclusion criteria were if the skaters are able or not to successfully 

land a two and a half revolution jump (double Axel). The third group inclusion criteria were that they could not complete 

a double Axel jump but could complete a two revolution jump. The anthropometric characteristics between the three 

groups were proven to be non-significant in the recording of the data. In the second phase, we have used the data from 

the first two groups to provide a set of rules and train the algorithm to detect the variables from the data set that are 

important in completing a two and a half revolution jump. In the third phase, data collected from the third group was used 

to predict the skaters’ future performance. The prediction was cross-validated with the results from the National 

Championship in 2019 and 2020. The algorithm had a 95% rate of correctness in predicting which skater will jump in the 

next year a two and a half revolution jump successfully  

The test was performed with Opto Jump. A device-specific for measuring: the time spent in the air during a jump, the 

jump’s height, and the power (Glatthorn et al., 2011). We considered the 15-second to be the most suitable test from the 

battery of the Opto Jump software’s test. During the 15 seconds test, the athlete has to execute as many vertical jumps in 

a 15 seconds time frame as possible. All athletes visualized their real-time results on the monitor and heard the coach’s 

instructions, which coincided with the device’s feedback. The device software provided us with data about time, air time 

during the jump (Tjump), jumping height (Hjump), and total expressed power during the vertical jump (VJ).  

In order to validate part of our results, specifically the correlation of the prediction with the BMI, we have selected the 

best-ranked female skaters in the world according to ISU. While the height of a figure skater is publicly available on the 

ISU page, the weight was gathered from different sources, including official one’s national federations, skaters portfolios 

from previous Olympics and non-official ones. Because of this, only 16 female skaters out of the best 20 were analyzed. 

Furthermore, we acknowledge that not all the weight values may be accurate, but they represent a close approximation.  

1.1.  Model Construction and evaluation 

For this study, we have chosen a Recurrent Neural Network (RNN)(Peterson, 2018), to evaluate and predict the future 

performance of figure skaters. RNNs are a type of feedforward neural network with nodes in an interconnected loop. 

(Hochreiter & Schmidhuber, 1997). This aspect of the algorithm is important because it provides a sense of time and 

memory for earlier states. This helps in learning varying sequences over time.(Cruse, 2006).(Equation:1) The node takes 

as an input activation both the data sent by the current instance x(t) and hidden node h(t−1) in the network’s former state 

at the time t (Haykin, 2008)(Lipton, 2015). (Equation:2) The output y(t) is computed using the hidden state h(t) 

(Equation:1) at time step t. Consequently, input x(t−1) from the previous time step can affect output yˆ(t) (Equation:2) 

from the current time step through these repeating bonds (Lipton, 2015).In order to calculate each time step in an RNN 

the following equations are needed:  

 

h(t) = σ(Whxx(t) + Whhh(t−1) + bh) (1) 

yˆ(t) = softmax(Wyhh(t) + by) (2) 

 

using the sigmoid σ as the activation function, and the Whx as the matrix of weights between hidden layers and inputs. 

Furthermore, Whh contains the recurrent weights between hidden layers at neighbouring t steps. Moreover, the biases 

Vectors bh and by are allowing distinct nodes to determine an offset (Lipton, 2015). Before choosing the model, we have 

considered two RNN architectures proposed by Elman (Elman, 1990), and Jordan (Jordan, 1997). After analyzing their 

structure, we have decided to use the Elman network. The main reason for using this architecture is that Elman’s Recurrent 

Neural Network (Elman, 1990) (ERNN) model outperforms Jordan Recurrent Neural Network (JRNN) (Jordan, 1997) 

for our specific use case. These findings are confirmed according to (Peterson, 2018) as well. ERNN have three layers - 

input, hidden, and output. They are all linked in a feedforward manner (Elman, 1990). The hidden layer is connected to 

another layer called the context layer, which communicates with the hidden layer in both directions (Figure:1).  

 

 

 
Fig. 1. Elman Recurrent Neural Network 

 

The link between the context layer and the hidden layer is a loop that constantly connects to the model. This provides 

the model with short-term memory, which strengthens it over time. By using the input data received from previous states, 

the hidden nodes alter their own output. This gives the model the ability to learn from changes in input, and it can use 

that information to predict the future output.  

To accurately request transient sequence preceding the competitive event, features were transposed prior to training 

the algorithm. The learning rate was set at 0.05, while the training epochs were set at 200. The complexity was set by 

altering the nodes per hidden layer and the number of hidden layers.  
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Fig. 2. Abstract representation of the model 

 

Figure 2 displays an abstract representation of the neural network model. In the left panel are presented just some of 

the input data that are transposed in feature columns. This data correlates with the skater’s weight and height, the time 

spent in the air during the flight, and the jump’s height. In this simplified illustration, the input is feed in two hidden 

layers. In the middle panel, there are two fully connected layers with ten neurons each. Also called a dense layer being 

connected to every neurone in the subsequent layer. Note that in practice, neuronal networks have many different types 

with thousands of units each. The right panel depicts the output layer consisting of a three-element list, downgraded 

double Axel, under- rotated double Axel, and clean double Axel. Being a probability distribution, the sum of these values 

has to be 1.0  

In order to compare the time series prediction capability of RNN topologies, a competitive time Random Forest (RF) 

regression algorithm was also calculated as separate analysis from the training dataset. Random Forest (RF) algorithm is 

widely used in many areas such as classification and regression tasks, image processing, time series forecasting, stock 

trading and others, because of its reliability and efficiency for big data analysis. Furthermore, it improves prediction 

accuracy by ”stacking” multiple decision tree models together.  

RF is also known as the ”random decision forest classifier” that can randomly build a forest of decision trees. Here, 

each tree is trained using different bootstrap samples of the training set and all of them are trained to classify the testing 

sample independently. It repeatedly builds a forest by adding new trees one by one and generates new versions of forests 

with various sizes based on each variable’s importance. In this way, RF can overcome the overfitting problem because it 

ensembles many non-independent decision trees. If only one tree is used to classify sample data, it might be biased due 

to collinearity among input variables. On the other hand, if too many trees are used, it will overfit and have no 

generalization capability. By using importance weight in each tree, RF can improve the prediction accuracy of forests. To 

get an accurate comparison of RNN topologies, we used a competitive RF from the Scikit-learn library. The math equation 

for random forest regression is as follows (Equation:3):  

 

nij = wjCj − wleft(j)Cleft(j) − wright(j)Cright(j)       (3) 

• nij= the importance of node j 

• wj = weighted number of samples reaching node j 

• Cj = the impurity value of node j 

• left(j) = child node from left split on node j  

• right(j) = child node from right split on node j 

 

The algorithm calculates a tree’s importance by calculating the Gini Importance (Equation: 4) of each node, assuming 

only two child nodes (binary tree)  

 

 
C 

X fi(1 − fi)        (4) 

i=1 

 

• fiis the frequency of label i at a node 

• C is the number of unique labels 

 

The importance of features in a decision tree is assessed using the following equation (Equation: 5):  

    (5) 

• fii = the importance of feature i 

• nij = the importance of node j 
 

To better understand the predictions of individual conditional expectation (ICE) in this study, we computed some plots 

to see the relationship between jumps and which ones were most predictive (Goldstein, Kapelner, Bleich, & Pitkin, 2013). 

ICE plots are an extension of Friedman’s 2001 partial dependence plots. ICE plots show graphically how the distribution 
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of n observations changes as a function of the response variable. In other words, the ICE plot is an illustration of different 

conditional relationships that have been estimated using statistical learning algorithms.  

To show the different variances in curves, ICE plots were centred at the minimum value of the predictor variable; this 

way, a distinguish between intercepts was possible. Additionally, the effects of hypothesized interactions between 

variables are highlighted by plotting how their partial derivatives change concerning one another. Henceforth all ICE 

plots will be labelled d-ICE for partial derivative and c-ICE for centred.  

 

3. Results and discussion 

 

First, we wanted to determine whether it is possible to predict figure skaters’ potential performance based on relatively 

simple physical test and anthropometric measurements. We used the data collected in the previous years to better assess 

the algorithm’s prediction based on simple vertical jumps and athlete’s physique traits, especially the BMI.  

After training the algorithm for at least 500000 steps, it is able to predict with an accuracy of 95% and with an average 

loss of only 0.18%. Furthermore, the data feed to the algorithm was recorded one year before in order to validate the 

prediction. Nine out of ten predictions were correct, backed by observing training and the data retrieved from the 

competitions. The only prediction that the algorithm got wrong was a false negative, subject also male, which the 

algorithm indicated that the skater would be unable to jump double Axel. Contrary to the prediction, the subject landed a 

double axel in competition during the 2018 season, but in 2019 he was not able to jump two and a half rotation anymore. 

Unfortunately, we could not further validate the prediction in 2020 as the subject quit skating. To better understand the 

correlation between the data and the predictions, we have plotted the Feature Importances (Figure 3) with BMI having 

importance of 57%, age 42% and the rest going to time spent in the air (TFlight), the height of the jump (Height) and 

power.  

 
Fig. 3. Feature Importance 

 

BMI Results 

The algorithm found that the BMI has the most impact out of all the other features. Analyzing the d-ICE based on the 

2019 data (Figure: 4b), we can see that the probability of landing a double Axel in the future fluctuates with the peak 

around 17 then dropping suddenly below 18 and then peaking again up till close to 21. With a BMI less then 15 or greater 

then 21, the algorithm gives 0 chances of preforming a double axel. The same pattern emerges in the 2018 data, the only 

difference being the upper limit as it drops around 18 but does not peak up again (Figure 4a).  

 

 

 

 

 

 

 

 

 

 
Fig. 4. (a) d-ICE BMI 2018; (b) d-ICE BMI 2019 

 

Age results 

The second most important feature is age. This comes with no surprise as performing two, and a half revolution jumps 

requires an advance level of skating skills, which can be obtained only with experience. Figure d-ICE-Age based on the 

2018 data (Figure: 5a) shows that between the age of 10 and 14, you have the most chances of successfully learning 

double Axel in the next year. Even though in 2019 (Figure: 5b) the volatility increased, we can still see the same pattern 

with the most successful probability between the age of 10 and 14.  
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Fig. 5 . (a) d-ICE Age 2018; (b) d-ICE Age 2019 

 

Power Flight Height 

The other features, time spent in the air, the height of the jump and power (power tflight, hjump), represent less then 

1% in the algorithm decision making. By plotting the c-ICE for power flight and jump height (Figure 6), we can see that 

the values fluctuate so much that they are not significant by themselves, thus making it hard to understand the correlation 

the algorithm does.  

 

 
Fig. 6 . (a) d-ICE Hjump 2018; (b) d-ICE Tflight 2019 

 

Furthermore, by analyzing all of the data, it seems that the algorithm prediction results confirm that the former thinking 

emphasizing the jump height and the time spent in the air is not the most significant criterion (Podolsky et al., 1990). 

Additionally, both the prediction algorithm and the BMI d-ICE plot show that having a lower BMI increases the chances 

of learning a problematic jump like a double axel drastically. This pattern can be observed in Figure 7, where we analyzed 

the top-ranked figure skaters in 2020 by correlating their BMI with the personal best score (PB). Their mean BMI is 

slightly larger than our test subject BMI +0.7, but the data shows that athletes with a lower BMI have an average of +9.72 

points while the higher BMI scores an average of -7,51.  

To further confirm our findings, we have surveyed the skating community (172 non-elite skaters) regarding their views 

on weight and how it affects their skating performance. It seems that most figure skaters tend to be underweight, so much 

that more than 63% are concern about dieting, while 18% consider having an eating disorder.  

 

 
Fig. 7. BMI World Class Figure Skaters 

 

A vast majority of the community, 87% consider having a healthy weight; nevertheless, 58% think that losing weight 

will help them in their skating career, and more than 82% believe that gaining weight will impact their performance. 

Based on the survey, the average BMI is 21.1. However, when adjusting their weight to what they think is their ideal 

weight based on their preference, the number drops to 18.7. If we take into consideration, only the skaters between 12 

and 24 years old their preferred BMI would yield 18.4. Furthermore, 17% answered yes when asked if they think they 

were judged based on their body image, not by their performance and 50% responded maybe.  

Our findings converge with previous findings, showing that algorithms could support trainers in planning more optimal 

training. Also, they showed for the first time that an algorithm could accurately predict future performance in figure 

skating based on cost-effective and straightforward tests that most figure skating coaches can organize. The skater’s 

ability to rotate multiple times in the air and land on a thin blade backwards has been a primary interest for researchers 

for decades. Most of the previous studies focused on the jumps’ determinant parameters from a biome- chanical point of 

view, with results that indicate the mean values for the parameters observed. Complementary to this, our research 
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advances our understanding of figure skating jumps by providing a novel perspective on performance evaluation in figure 

skating.  

Nowadays, machine learning has become one of the most used technologies in different domains that imply advanced 

predictions and sophisticated research methods. Since the required test for the algorithm prediction can be quickly done 

in not more than 15 min the main argument for using this technology is that trainers can use it without intricate planning, 

with relatively simple measuring instruments and multiple times per season for objective quantification of their athlete’s 

progress. Furthermore, the results can be easily interpreted by any coach without requiring additional information or 

specialized help.  

To the best of our knowledge, we are the first to successfully correlate a figure skater’s BMI to predict medium to 

long-term future performance. Our results confirm the lower BMI greater success trend that we have seen in figure skating 

since the ISU Judging System’s implantation in 2004. However, we need to point out that the low BMI to better 

performance correlation is becoming an issue, with both the NHS (Royal College of Pediatrics and Child Health, n.d.) 

and CDC (Centers for Disease Control and Prevention, 2020) cite guidelines suggesting that our test subjects are on 

average underweight with the lower boundary being considered as unhealthy. Furthermore, it is worth emphasizing that 

most athletes tend to score a higher BMI then non-athletes (Monsma & Malina, 2005), thus making the findings even 

more concerning.  

 

Conclusion 

 

We believe that the starting point for a more efficient and accurate training plan for figure skaters is the ability to create 

prediction models based on objective quantification of athleticism. Furthermore, this study’s results will be useful for 

skating coaches at all levels, as they will be able to understand their athlete’s training needs better. The results of this 

study have a range of important implications. Firstly, to create prediction models in order for coaches to better understand 

their athlete’s training needs. This should lead towards more efficient and accurate train- ing methods for skaters. 

Secondly, we could mention that since it is a machine learning method that provides quantifiable information on future 

performance, it could also help identify talent in figure skating at an early stage by providing an objective quantification 

of athleticism. The test could also help identify athletes with exceptional talent or those underperforming but have a 

significant potential for improvement. To address this, our work introduces a new method for optimizing pre-performance 

measurements in figure skating.  Not surprisingly, in the figure skating community, our subjects’ average BMI is just 

17.9, a steep decrease from just over 21 (Monsma & Malina, 2005) 15 years ago. It is worth mentioning that the BMI is 

more likely to be a sign of heaviness and may have narrow efficiency as a representative of fatness in athletic communities. 

Athletes, especially young groups, tend to have a lower fat percentage than non- athletes, thus making the BMI plausibly 

indicative of greater muscular development. (Monsma & Malina, 2005).  
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Abstract 

 
In a complex, ever-changing environment, sports entities face new challenges, mainly due to a low recreation and sport expenditure 

per inhabitant, underfunding from the state budget, and a low absorption rate of European funds. From 2014 until now, on the sport 

component of the Erasmus+ program, 1176 projects have been funded, 234 projects having as coordinators sports structures in Italy, 

compared to only 49 projects funded with coordinators sports entities in Romania. Thus, Italy ranks first in the EU in accessing Erasmus 

+ grants on the sports component, followed by Spain, Croatia, Bulgaria, France, Greece, Slovenia, and Romania. In the current 

European context, where there are countless funding opportunities from non-reimbursable funds, we must learn from countries with a 

good tradition in attracting European funds in sport. From a comparative perspective, this article aims to analyze which contexts favored 

or not the increase of the number of projects with European funds in Romania and Italy in the domain of sport. The results demonstrated 

an implicit link between a country with an effective good governance system and the number of European projects and successful 

investment outcomes. Italy has a better performance in terms of good governance than Romania, so we can conclude that EU funds 

have more impact and contribute more to long-term economic development, where good governance is safeguarded. 

 
Keywords: good governance, sports entities, good governance in sports entities, principles and indicators of good governance, European funds.   

 

1. Introduction  

 

This paper aims at identifying the extent to which Romania has accessed European funds for sport in the 2014-2020 

period, more precisely from the Erasmus+ Program. During this financing period, Romania has received about 

5,104,376.88 euros from the European Union budget for 49 projects as coordinator. This paper will analyze the number 

of projects selected and contracted by 2020 in Romania, on the sport component, by comparison with Italy that has better 

performance: 234 projects as a coordinator, with a total amount of 43,605,227.47 euros only for the projects where the 

leader organizations were from Italy.   

The number of projects selected and implemented will closely correlate with WGI (Worldwide governance indicators), 

the Government Effectiveness Index, and EQI – the European Quality of Government Index. 

This study aims to test the hypothesis that the quality of governance in Romania and Italy has a significant impact on 

the absorption of EU funds in general and European funds in the field of sport in particular. We argue that improving the 

quality of governance increases the number of European funds on the sport component.  

Literature review  

EU policy-makers promote good governance as indispensable for development (EC, 2014; Smeriglio et al., 2015). It 

has been found that European funds are often distributed according to the region's level of development and quality of 

government (Charron et al., 2015). The allocation and implementation capacity could favor relatively affluent areas. For 

instance, during the 1989–1999 period, if state co-financing is included, the more developed northern Italy benefited from 

higher amounts than the south (Dall'erba and Le Gallo, 2008). 

Political governance also plays a fundamental role in enhancing absorption (Jaliu and Rădulescu, 2013; Kersan-Škabić 

and Tijanić, 2017; Milio, 2008; Șurubaru, 2017b). 

The quality of government in a territory has been documented as a critical factor for understanding its social, 

economic, and political progress (Bagenholm et al. 2021; Holmberg, Rothstein, and Nasiritousi, 2009). Conceptually, we 

follow the standard definition of quality of government in the literature, that of Rothstein and Teorell (2008) – i.e., quality 

of government as impartiality in the exercise of public power. To measure it, we look at three aspects: impartiality (i.e., 

that the government upholds an equitable treatment of all citizens irrespective of their characteristics or connections), 

corruption (i.e., that there is no abuse of public office for private gain), and quality (i.e., that the public services as 

perceived as high-quality). 

The argument that the quality of governance is a critical factor in the efficiency of public policies has also been adopted 

by the EU in the implementation of Regional policy. Although all EU Member States have adopted the so-called Acquis 

Communautaire, it is clear that the functioning of these official institutions varies significantly in individual countries, 

especially in the case of Central and Eastern Europe. This leads to significant differences in the quality of official 
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institutions in the EU, particularly informal institutions, where corruption and clientelism are still severe barriers to the 

entire establishment of the rule of law in many countries of Central and Eastern Europe (Guasti and Dobovsek, 2011).  

The importance of the quality of governance and its national and regional specifics is the topic that significantly 

influences the debate about the future strategy of financial aid in the EU for the period 2021–2027. As a result, the EC 

proposal is that assistance is granted conditionally – according to the level of fulfilling Acquis Communautaire and the 

rule of law (Reflection Paper on thе Future of EU Finances).  

Despite the numerous methodological difficulties and constraints, the number of studies on the quality of governance 

is steadily growing. The debate on indicators that are appropriate to use in such evaluations is ongoing. However, four 

main ones can be identified, on which there is a relative consensus among the scientific community. These are corruption, 

the efficiency of governance and regulations, the rule of law and responsibility, and the stability of democratic institutions.  

In recent years, several studies have paid particular attention to the impact of quality of governance on regional policy. 

More specifically, the absorption of resources of its core instruments – the structural funds. An analytical approach is 

widely applied to aggregate data on EU structural funds' transfers, performance data – mostly macroeconomic indicators, 

and data on quality of governance. The main conclusion is that the structural funds are conditionally efficient. Where a 

high level of quality of governance is available, economies can benefit. In the case of a lower level of quality of 

governance, the benefits are few (e.g., Rodriguez-Pose and Garcilazo, 2015; Tosun, 2014; Ederveen et al., 2006). 

 

2. Material and methods 

 

1.1. Hypothesis 

This study aims to test the hypothesis that the quality of governance in Romania and Italy significantly impacts the 

EU funds at the country level in the sports field.  

 

H1. Improving a state's administrative capacity leads to higher absorption of EU funds.  

H2. Absorption improves along with political governance 

H2a.Improving a state's administrative capacity exerts a more substantial influence in boosting absorption in Romania 

than in Italy 

H2b.Ameliorating political governance has a more significant enhancing effect in Romania, compared with Italy 

H3. Absorption is positively influenced by the financial capacity of a member state 

1.2. Research design and methods 

This research was organized in the following phases:   

• Desk research on the field literature; 

• Case studies for Romania and Italy. Several international organizations, above all the World Bank, have a leading 

role in creating, using, and maintaining indicators on the quality of public governance. The most used ones are composite 

indicators that summarize a large amount of data and apply to a significant number of countries.  

The primary type of independent variable uses a couple of composite indexes for the quality of governance: 

Worldwide Governance Index (WGI), Government Effectiveness Index (GEF), Prosperity Index, and European Quality 

of Governance Index (EQI). Using more than one type of variable increases the verification of the result. Those indexes 

are selected because of a few reasons. First of all, those are the most widely used indicators of quality of governance: 

WGI is the most commonly used index applied for a significant period. It comprehensively covers the period of years of 

the independent variable. EQI has been widely used in the EU in recent years. 

Since private organizations also initiate the projects granted using EU funding, tracking the expected economic and 

social development indicators is essential. The mix of economic and social indicators represents the overall activities of 

the beneficiaries of the EU funds. 

The World Governance Indicators (WGI), created by Daniel Kaufmann in 1996, are among the most widely-used 

indicators (Kaufmann et al., 1999):  

• Government effectiveness - Reflects perceptions of the quality of public services, the quality of the civil service 

and the degree of its independence from political pressures, the quality of policy formulation and implementation, and 

the credibility of the government's commitment to such policies. 

• Regulatory quality - Reflects perceptions of the ability of the government to formulate and implement sound 

policies and regulations that permit and promote private sector development. 

• Rule of law - Reflects perceptions of the extent to which agents have confidence in and abide by the rules of 

society, and in particular the quality of contract enforcement, property rights, the police, and the courts, as well as the 

likelihood of crime and violence. 

• Control of corruption - Reflects perceptions of the extent to which public power is exercised for private gain, 

including both petty and grand forms of corruption, as well as “capture” of the state by elites and personal interests. 

• Voice and accountability - Reflects perceptions of the extent to which a country's citizens can participate in 

selecting their government, as well as freedom of expression, freedom of association, and free media. 

• Political stability and absence of violence/terrorism - measures perceptions of the likelihood of political 

instability and/or politically-motivated violence. 

The dependent variable (EU funds on country level in the sports field) analyzed is constructed from the total base of 

all realized sports projects in Romania and Italy in the period 2014-2020.   

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6360349/#bib31
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6360349/#bib34
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6360349/#bib14
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If we look at the percentage of the project selection and the profile of the countries that benefited the most from EU 

funding, we can assume that: 

• It is unlikely that countries in general and sports organizations in particular where good governance is weak will 

be able to spend EU funds effectively. EU funds have more impact and contribute more to long-term economic 

development, where good governance is safeguarded. Where it is not, the funds may be lost to corruption and 

mismanagement; and the investment climate and consequently economic growth may be worsened in the long run because 

investors lack confidence in the country’s/sport entity’s regulatory framework. Poorly governed countries/sports entities 

are also less likely to absorb all of the allocated funds so that the funds have a much weaker impact than expected.  

• There is an implicit link between a sports structure with an effective good governance system and the number of 

European projects and successful investment outcomes.  

 

The statistical methods involved in carrying out this research included planning, designing, collecting, and analyzing 

data to ensure meaningful interpretation and reporting of findings (Ali and Bhaskar, 2016). This statistical analysis 

provides meaning to the meaningless numbers and explains the extent to which Romania has accessed European funds 

for sport in the 2014-2020 period, correlating the number of projects with specific indicators that were analyzed before. 

The values of the previously mentioned indicators are available online on the official websites of the World Bank, 

European Commission, and data regarding the European funds for sport in the 2014-2020 period were taken over from 

the official website of the Erasmus+ Platform of results.   

 

3. Results and discussions 

 

If we look at the two analyzed countries as shown in Fig.1– Italy and Romania, we can see that Italy has better scores 

on accountability, government effectiveness, regulatory quality, and control of corruption indicators and it’s very close 

to Romania regarding the political stability and rule of low indicators. The results show dependency between one of the 

WGI indexes and the absorbed structural funds for the period. Increasing the quality of governance results in achieving 

the main goals of EU policy and having more projects. 

 
 Voice and 

accountability 

Political Stability 

and Absence of 

Violence/Terrorism 

Government 

Effectiveness 

Regulatory 

Quality 

Rule of 
Law 

Control of 
Corruption 

Italy 82,13 59,91 67,31 68,27 60,58 69,23 

Romania 65,22 63,68 42.79 64,42 64,42 54,81 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig.1. Comparative chart Italy-Romania on the WGI index – data collected on country level for 2020. 

 

Another indicator that we have used, also developed by the World Bank, is the index of Government Effectiveness. 

This indicator captures perceptions of the quality of public services, the quality of the civil service and the degree of its 

independence from political pressures, the quality of policy formulation and implementation, and the credibility of  

the government's commitment to such policies. The average for 2020 based on 192 countries was -0.03 points (where 

-2.5 weak and 2.5 strong). The highest value was in Singapore: 2.34 points, and the lowest value was in Yemen: -2.31 

points. The indicator is available from 1996 to 2020. In Italy, the government effectiveness index for 2020 is 0.4 points, 

and in Romania, the index is -0.22 points. Below is a scale for Romania and Italy – Fig.2. 
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Fig.2. Comparative chart between Italy and Romania - Government Effectiveness Index 

 

Italy is 31st in the overall Prosperity Index (PI) rankings. Since 2010, Italy has moved down the rankings table by 

one place. Italy performs most strongly in Health and Safety & Security but is weakest in Social Capital. The most 

significant improvement compared to a decade ago came in Safety & Security. 

Romania is 47th in the overall Prosperity Index rankings. Since 2010, Romania has remained in the same position. 

Romania performs most strongly in Safety & Security and Natural Environment but is weakest in Social Capital. The 

most significant improvement compared to a decade ago came in Natural Environment. 

If we compare the 2 countries, as seen in Fig.3, we can mention that Italy has a better performance in terms of quality 

of governance, on all relevant indicators, except for the economic quality and investment environment where Romania is 

close to Italy. It should also be noted that there are significant differences in the level of good governance between the 

northern and southern regions within Italy. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig.3. Comparative chart between Italy and Romania - Prosperity Index rankings 

Data source: https://www.prosperity.com/. Romania-Italy comparative analysis from the perspective of good governance, considering relevant 

indicators such as safety and security, environment, education, health, living conditions, economic quality, access to infrastructure, conditions for 

enterprises, business environment, social capital, governance, personal freedom. The points that appear on the graph farther from the center represent a 
better performance (Italy) than those closer to the center. 

 

Recently, the European Quality of Government Index (EQI) based on data from corruption and regional 

governance surveys carried out in 2010, and then again in 2013 and 2017, has been gaining popularity. The 

implementation of this index leads to the conclusion that there are significant differences in the quality of governance in 

the EU, both between individual countries and individual regions (NUTS II). EQI – the European Quality of Government 

Index (EQI) has been developed by the Gothenburg University's Institute for the Quality of Government to measure 

government quality, which is the only measure of institutional quality available at the regional level in the European 

Union. Institutional quality is defined as a multidimensional concept consisting of high impartiality and quality of public 

service delivery, and low corruption. Funded by the European Commission in 2010 and then again in 2013 and 2017, EQI 
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aims to capture citizens' average perceptions and experiences of corruption and the extent to which it assesses its public 

services as impartial and of good quality in their region of residence.  

 

 
Fig.4. Comparative chart between Italy and Romania - European Quality of Government Index (EQI) 

 

As seen in the chart above, Romania has a score of 9.0 for the EQI, ranks 193/202 and the score for GDP per head is 

50.0, ranks 185/202. On the quality pillar, Romania has a score of 18.8 of 100; the impartiality pillar has a score of 15.5. 

of 100, and on the corruption, the pillar has a score of 20.5 of 100. By comparison, Italy has a score of 23.4 for the EQI, 

which ranks 169/202, and the score for GDP per head is 102.6, which ranks 65/202. On the quality pillar, Italy has a 

score of 40.8 of 100, the impartiality pillar has a score of 25.7 of 100, and the corruption pillar has a score of 27.6 of 

100.  

According to the European Parliament, in the report “The (low) absorption of EU Structural Funds,” 2013, absorption 

capacity is the extent to which a country can effectively spend its structural funds efficiently. Experts report the absorption 

of three main features: 1. macroeconomic capacity, cohesion policy rules, limit the transfer of EU funds to a maximum 

of 3.8% of the country's gross domestic product (GDP); 2. financial capacity - the ability to co-finance EU-supported 

programs and projects; 3. administrative capacity - the capacity of central and local authorities to manage EU programs 

and projects. 

The higher government effectiveness and control of corruption are in a country, the better the management of cohesion 

policy, and, thus, the higher the amounts of funds absorbed, which confirms H1 and H2. Clientelism, corruption, and rent-

seeking are equally relevant in explaining differences in implementing the cohesion policy and addressing these 

institutional bottlenecks that could help countries achieve their growth potential through more efficient delivery of the 

cohesion policy (Breidenbach et al., 2019). 

If we refer strictly to the absorption rate in sports, there are no comparative data in this regard. Still, we can make 

some significant comparisons from the Erasmus + database, the sports component, where we find all the projects funded 

from 2014 to date. For example, from 2014 until now, 1176 projects have been financed, 234 have coordinators sports 

structures in Italy, compared to only 49 projects funded with coordinators sports entities in Romania. As shown in Fig.5, 

Italy ranks first in the EU in accessing Erasmus + grants on the sports component, followed by Spain, Croatia, Bulgaria, 

France, Greece, Slovenia. 

Italy stays in the first position even if we consider all the projects funded through the Erasmus+ program, having as 

coordinators entities from Italy and having as partners organizations from Italy. In this particular case, we find 610 

financed projects out of 5638. Romania ranks 9, with 230 projects out of 5638.  
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Fig. 5. Comparative chart between Italy and Romania – number of Erasmus+ projects on the sport component 

 

In table 1, we present the correlations between the total number of projects (dependent variable) financed in the sports 

area, in Romania (RO) and Italy (IT), and the other indicators presented below. We can see a perfect correlation between 

the dependent variable and the independent ones. (table 1) 

 

 
Table 1. Paired Samples Correlations between independent variables and dependent variable  

 

 N Correlation Sig. 

Pair 1 PNRO & EQRO 2 1.000 .000 
Pair 2 PNRO & PIRO 2 1.000 .000 

Pair 3 PNRO & WGIRO 2 -1.000 . 

Pair 4 PIIT & EQIT 2 1.000 .000 
Pair 5 PIIT & WGIIT 6 -.192 .716 

Pair 6 PIIT & PNIT 2 1.000 .000 

 

Conclusion 

 

The methodology used is in line with the relatively recent trend in research that attempts to measure the "quality of 

governance" (as a complex quantitative concept) and its impact on various aspects of public governance and public 

policies and the implementation of EU regional policy in particular. To reach the primary goal of the study, we presented 

the correlations between the total number of projects (dependent variable), financed in the sports area, in Romania (RO) 

and Italy (IT), and indicators as World Governance Indicators (WGI), European Quality of Governance (EQI) Index, 

Prosperity Index and Government Effectiveness Index.  

The analysis of the results highlights a perfect correlation between the dependent variable and independent ones - the 

significant influence of the quality of governance upon implementing EU policy in the field of sport. In several models, 

the variables that measure the quality of governance demonstrate significant influence upon the dependent variable, 

supporting the central hypothesis. In addition, it is worth mentioning that using different composite indicators for 

measuring the quality of governance (based on the different levels of governance) gives additional explanatory power to 

our analysis.  

In summary, this analysis should be considered as a modest attempt to explain the complex interconnectivity between 

public governance, its quality, and the achievement of EU policy objectives in the field of sport. It suffers from the 
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limitations of any analysis – potentially significant factors may be missed and the number of methodological constraints. 

Extension of the analysis using qualitative methods like in-depth interviews and case studies could reveal several 

“invisibles” for the quantitative methods factors and specifics. 

Despite the defined limitations of the analysis, we believe that it successfully demonstrates the immense importance 

of the quality of governance for implementing EU policy. 

These conclusions give us reason to believe that studying the influence of multiple factors (including quality of 

governance) in the implementation of national policy in Romania and Italy offers new opportunities to reveal the specifics 

of this process. The comparison of good governance indicators in different countries is necessary in order to induce better 

governance.  

We can conclude that EU funds have more impact and contribute more to long-term economic development, where 

good governance is safeguarded. Poorly governed countries are also less likely to absorb all of the allocated funds so that 

the funds have a much weaker impact than expected. Thus, we can argue an implicit link between a country with an 

effective good governance system and the number of European projects and successful investment outcomes. 

 

References 

 
Abdellatif, A.M. (2003). Good Governance and its relationship to Democracy and Economic Development, Governance Programme Advisor Regional 

Bureau for Arab States, UNDP*, Available at: https://www.researchgate.net/profile/Adel-
Abdellatif/publication/242713239_Workshop_IV_Democracy_Economic_Development_and_Culture_3_Good_Governance_and_Its_Relationshi

p_to_Democracy_and_Economic_Development/links/554393f80cf23ff716851dd9/Workshop-IV-Democracy-Economic-Development-and-

Culture-3-Good-Governance-and-Its-Relationship-to-Democracy-and-Economic-Development.pdf   
Alfred P. Sloan Foundation. (n. d.). Anytime, anyplace, anywhere. Retrieved from: http//www. sloan.org/program/11/page/49   

  Brautigam, D. (1991). Governance and Economy: A Review. World Bank Policy Research Working Paper number 815. 

COMMUNICATION FROM THE COMMISSION TO THE EUROPEAN PARLIAMENT, THE COUNCIL, THE EUROPEAN ECONOMIC AND 
SOCIAL COMMITTEE AND THE COMMITTEE OF THE REGIONS, Developing the European Dimension of Sport, WHITE PAPER ON 

SPORT, Brussels, 11.7.2007, COM (2007) 391 final. 

Chappelet, J.-L. & Mrkonjic, M. (2013). Basic Indicators for Better Governance in International Sport (BIBGIS): an assessment tool for international 
sport governing bodies. IDHEAP Working Paper (1/2013), Lausanne. 

Charron, N., Dijkstar, L. and Lapuente, V. (2010). Mapping the Quality of Governance in the European Union: A Study of National and Sub-National 

Variations. Quality of Governance Working Paper Series 22. 
CLASSIFICATION OF COUNTRIES WITH RESPECT TO THEIR GOVERNANCE Proc. ICCS-11, Zahoor Ahmad and Aysha Saleem, Lahore, 

Pakistan, December 19-22, 2011, Vol. 21, pp. 393-408, Department of Statistics, University of Gujrat, Gujrat, Pakistan 

Consolidated version of the Treaty of the functioning of the European Union, 2009 
Governance Code for Sport, A Code of Practice for Good Governance of Sport Organisations in Ireland, available at 

https://www.sportireland.ie/GovernanceCode  

Council of Europe (2005). Recommendation Rec (2005)8 of the Committee of Ministers to member states on the principles of good governance in 

sport. Retrieved from: https://www.coe.int/t/dg4/epas/resources/texts/Rec(2005)8_en.pdf 

Council of Europe (2011). Recommendation CM/Rec (2011)3 of the Committee of Ministers to member states on the principle of autonomy of sport in 

Europe. Retrieved from: https://www.coe.int/t/dg4/epas/source/Ressources/Rec%20_2011_3_Principe_autonomie_sport_en.pdf 
Council of Europe (2015). Recommendation CM/Rec (2015)2 of the Committee of Ministers to member states on gender mainstreaming in sport. 

Retrieved from: https://search.coe.int/cm/Pages/result_details.aspx?ObjectID=09000016805c4721 

Cristian Incaltarau,Gabriela Carmen Pascariu, Neculai-Cristian Surubaru, “Evaluating the Determinants of EU Funds Absorption across Old and New 
Member States – the Role of Administrative Capacity and Political Governance", JCMS: Journal of Common Market StudiesVolume 58, Issue 4 

p. 941-961,  available online at https://onlinelibrary.wiley.com/doi/full/10.1111/jcms.12995.    

Dall'erba, S. and Le Gallo, J. (2008) ‘Regional Convergence and the Impact of European Structural Funds over 1989–1999: A Spatial Econometric 
Analysis. Papers in Regional Science, Vol. 87, No. 2, pp. 219– 244. 

Fayissa, B. and Nsiah, C. (2010). The Impact of Governance on Economic Growth: Further Evidence for Africa. Department of Economics and Finance 
Working Paper Series. 

Geeraert, A. (2015). Sports governance observer 2015. The legitimacy crisis in international sports governance. Play the Game/Danish Institute for 

Sports Studies, Copenhagen. Retrieved from: http://www.playthegame.org/media/4303278/SGO_report_final_2.pdf 
Geeraert, Alm and Groll (2013); Mark Bovens, ‘Analysing and Assessing Accountability: A Conceptual Framework’, European Law Journal, vol. 13 

(2007) 

Good governance – A code for the voluntary and community sector. Initiative of several English organizations, 2010 
Good governance tool kit, Vicsport, Australia, 2010 

Good practices and transparency in associations. ESSEC (business school), 2008 (In French) 

Governance principles: a good practice guide, Australian Sports Commission, 2009 
Guasti and Dobovsek, 2013, Deficiencies in the Rule of Law in Slovenia in the context of Central and Eastern Europe, Varstvoslovje, available at: 

https://www.researchgate.net/publication/288635924_Deficiencies_in_the_Rule_of_Law_in_Slovenia_in_the_context_of_Central_and_Eastern_

Europe_Varstvoslovje 
Guide: “20 questions Directors of not-for-profit organizations should ask about governance”, Chartered Accountants of Canada, 2006 

Haq, R. and Zia, U. (2009). Does Governance Contribute to Pro-Poor Growth? Evidence from Pakistan. Pakistan Institute of Development Economics, 

Working Papers 52. 
Hoye, R. & Cuskelly, G. (2007). Sport governance. Oxford, Elsevier (Butterworth-Heinemann Ltd). 

Kaufmann, D. and Kraay, A. (2002). Growth without Governance. World Bank Policy Research Working Paper No. 2928. 

Kaufmann, D., Kraay, A. and Lobaton, P.Z. (1999). Governance Matters. World Bank Research Working Paper No. 2196. 
Kaufmann, D., Kraay, A. and Mastruzzi, M. (2007). Worldwide Governance indicators Project: Answering the Critics. World Bank Research Working 

Paper No. 4149. 

Kaufmann, D., Kraay, A. and Mastruzzi, M. (2009). Governance Matters VIII: Aggregate and Individual Governance Indicators 1996-2008. World 
Bank Research Working Paper No. 4978. 

Kaufmann, D., Kraay, A. and Mastruzzi, M. (2010). The Worldwide Governance Indicators: Methodology and Analytical Issues. World Bank Research 

Working Paper No. 5430. 
Kaufmann et al., 1999, D. Kaufmann, A. Kraay, P. Zoido-Lobatón, Governance Matters, Policy Research Working Paper (2196 The World Bank 

Development Research Group (1999), http://documents.worldbank.org/curated/en/665731468739470954/Governance-matters, Google Scholar 

National Report – Analysis of labour market realities and challenges in the sport and physical activity sector, Italy, ESSA-SPORT, September 2019  
National Report – Analysis of labour market realities and challenges in the sport and physical activity sector, Romania, ESSA-SPORT, September 2019 

https://www.researchgate.net/profile/Adel-Abdellatif/publication/242713239_Workshop_IV_Democracy_Economic_Development_and_Culture_3_Good_Governance_and_Its_Relationship_to_Democracy_and_Economic_Development/links/554393f80cf23ff716851dd9/Workshop-IV-Democracy-Economic-Development-and-Culture-3-Good-Governance-and-Its-Relationship-to-Democracy-and-Economic-Development.pdf
https://www.researchgate.net/profile/Adel-Abdellatif/publication/242713239_Workshop_IV_Democracy_Economic_Development_and_Culture_3_Good_Governance_and_Its_Relationship_to_Democracy_and_Economic_Development/links/554393f80cf23ff716851dd9/Workshop-IV-Democracy-Economic-Development-and-Culture-3-Good-Governance-and-Its-Relationship-to-Democracy-and-Economic-Development.pdf
https://www.researchgate.net/profile/Adel-Abdellatif/publication/242713239_Workshop_IV_Democracy_Economic_Development_and_Culture_3_Good_Governance_and_Its_Relationship_to_Democracy_and_Economic_Development/links/554393f80cf23ff716851dd9/Workshop-IV-Democracy-Economic-Development-and-Culture-3-Good-Governance-and-Its-Relationship-to-Democracy-and-Economic-Development.pdf
https://www.researchgate.net/profile/Adel-Abdellatif/publication/242713239_Workshop_IV_Democracy_Economic_Development_and_Culture_3_Good_Governance_and_Its_Relationship_to_Democracy_and_Economic_Development/links/554393f80cf23ff716851dd9/Workshop-IV-Democracy-Economic-Development-and-Culture-3-Good-Governance-and-Its-Relationship-to-Democracy-and-Economic-Development.pdf
https://www.sportireland.ie/GovernanceCode
https://search.coe.int/cm/Pages/result_details.aspx?ObjectID=09000016805c4721
http://www.playthegame.org/media/4303278/SGO_report_final_2.pdf


 Proceedings of ICU 2021 266 

 

© 2021 . EDlearning.it 

NGB Support Kit – Chapter One – Governance. The Irish Sports Council, available at 
http://www.cavansportspartnership.ie/file/Club%20Development%20Kit/governance.pdf  

Nicholas Charron, Lewis Dijkstra, and Victor Lapuente, “Mapping the Regional Divide in Europe: A Measure for Assessing Quality of Government in 

206 European Regions”, Social Indicators Research, Vol. 122, No. 2 (June 2015), pp. 315-346 (32 pages) 
Reflection Paper on thе Future of EU Finances, Published: 2017-07-07, Corporate author(s): Directorate-General for Communication (European 

Commission). 

Report on “The (low) absorption of EU Structural Funds”, 2013, available at 
https://www.europarl.europa.eu/RegData/bibliotheque/briefing/2013/130544/LDM_BRI(2013)130544_REV1_EN.pdf 

Resource guide in Governance and Sport. Hospitality, Leisure, Sport and Tourism Network, UK, 2007. 

BO ROTHSTEIN, JAN TEORELL, What Is Quality of Government? A Theory of Impartial Government Institutions, Governance Volume 21, Issue 2 
p. 165-190, https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1468-0491.2008.00391.x 

Santiso, C. (2001). Good governance and Aid Effectiveness: the World Bank and Conditionality. The Georgetown Public Policy Review, 7(1), 1-22. 

Sören Holmberg, Bo Rothstein, and Naghmeh Nasiritousi, The Quality of Government Institute, Department of Political Science, University of 
Gothenburg, SE 405 30 Gothenburg, Sweden; Annual Review of Political Science  

Vol. 12:135-161 (Volume publication date 15 June 2009), https://doi.org/10.1146/annurev-polisci-100608-104510 

Surubaru, N.-C. (2014, September). Similar, yet different. Performance Variation in the management and implementation of Structural Funds in Bulgaria 
and Romania (2007–2013). Going beyond the administrative capacity Nexus? Paper presented at the 44th Annual Conference, University 

Association of Contemporary European Studies, Cork, Ireland. [Google Scholar] 

Turner, K. (2011). The Importance of Good Governance in Achieving Economic Growth for Developing Nations: An Analysis of Sub-Saharan Africa. 
Bryant Economic Research Paper, 4(4). 

Uddin, M.J. and Joya, L.A. (2007). Development through Good Governance: Lessons for Developing Countries. Asian Affairs, 29(3), 1-28. 

United Nations Organisation for Education, Science, and Culture (2013). Declaration of Berlin. Retrieved from: 
http://unesdoc.unesco.org/images/0022/002211/221114e.pdf  

Voicu A.V. (1998) - Management of sports organization and activity, Risoprint, Cluj-Napoca 

Voluntary code of good governance for the sport and recreation sector. Sport and Recreation Alliance, 2011 
World Bank. (1992). Governance and Development World Bank Report, Washington, DC. [Crossref], [Google Scholar] 

World Bank. (2006). EU-8 Administrative capacity in the new member states: The limits of innovation? (Report number 36930-GLB), Washington, 

DC. [Google Scholar] 
Wolfgang Petzold, Marius Guderjan, Alba Smeriglio, Myrto Tourtouri, Neculai-Cristian Surubaru, Koen Salemink, Piotr Idczak, Christian Kjær 

Monsson,Hunor Bajtalan,Chiara Garau, Mariana Soultanova, Alessia Usai, Eduardo Medeiros,Tomasz Szulc,Marco Trienes,Annika Jaansoo,Emily 

Lange,Gökhan Yalcin,Gordon Modro &Jean-Marc Venineaux, “Future research on European Union Cohesion Policy: a Master Class during the 
OPEN DAYS” 2014, Pages 185-204 | Received 09 Jan 2015, Accepted 26 Jan 2015, Published online: 13 Mar 2015, available at 

https://www.tandfonline.com/doi/full/10.1080/21681376.2015.1013151 

https://info.worldbank.org/governance/wgi/Home/Reports  
https://govdata360.worldbank.org/indicators/h580f9aa5?country=BRA&indicator=388&viz=line_chart&years=1996,2020  

https://www.prosperity.com/rankings  

https://www.gu.se/en/quality-government/qog-data/data-downloads/european-quality-of-government-index  
https://ec.europa.eu/programmes/erasmus-plus/projects_en 

 

 

  

http://www.cavansportspartnership.ie/file/Club%20Development%20Kit/governance.pdf


 Proceedings of ICU 2021 267 

 

© 2021 . EDlearning.it 

ICU 2021 

 

Review Study On Posture Analysis With Digital Optic System in 

Visual and Infrared Spectrum 
 

Jurjiu Nicolae-Adriana,, Avram Claudiua 

 
aDepartment of Physical therapy and Special Motricity, Faculty of Physical Education and Sports, West University of Timisoara, ROMANIA 

 

Abstract 

 
Introduction: Clinical methods of assessing postural control, such as static and dynamic balance, in the standing position and functional 

tests for assessing posture provide important information for clinical practice. However, difficulties may be encountered with the 

duration of the test, the accuracy with the type of the position information and the cost of the assessment are provided. Optical devices 

such as Microsoft Kinect ™, which use a digital camera system (depth and infrared) provide real-time data on static and dynamic 

posture using three-dimensional anatomical landmarks (3D), which is an easy configurable alternative, portable and inexpensive for 

posture assessment. Objective: This study aims to analyze the usefulness and reliability of Kinect-type optical devices in assessing 

static and dynamic posture, but also in monitoring the physical therapy program. Material and method: In this article a systematic 

documentation was made using databases: google scholar, science direct, pubmed and research gate, using the following search terms 

to identify relevant articles for this topic: Kinect, posture, static and dynamic balance. The inclusion criteria were: articles in English 

available to be downloaded in full-text format published after 2010, the date the device was launched. Items that used the sensor for a 

purpose other than medical purposes were excluded. Results: The studied articles showed that the Kinect device was tested and used 

to evaluate the accuracy in terms of recognizing human posture in different environments, different anatomical positions and by 

association with different objects. Most authors stated that this method of evaluation using complex optical systems such as Kinect has 

an accuracy of over 90%. Conclusions: In conclusion, the present study demonstrates that posture analysis with the Kinect device is 

reliable for assessing static and dynamic posture, as well as for guiding patients during physical therapy programs. 

 
Keywords: Kinect, posture, static and dynamic balance; 

 

1. Introduction 

 

To diagnose a deviation of the spine, after the clinical examination performed by the specialist, it is necessary to 

perform an imaging investigation, for example to perform a radiograph in frontal and sagittal plane of the entire spine 

(Deschênes et al., 2010). Once the diagnosis has been confirmed, most of the time the patient will undergo periodic X-

rays to monitor the evolution of vertebral deviation. Sometime, patients refuse to be examined periodically due to the need 

to perform X-rays. So, the only way to follow the evolution remains the clinical examination, by observing the patient in 

different positions. Unfortunately, the clinical examination performed by the specialist doctor or physiotherapist is not 

always conclusive, requiring additional assessment tools (e.g. taking and analyzing photo or video images of the patient's 

posture). 

The choice of this subject started from the desire to create, develop and implement a method to evaluate the patient 

both in a medical office and at the patient's home, using an affordable device. The visual analysis of the static and dynamic 

posture can be performed both initially and during treatment using a hardware device for capturing photo and video images 

(Kinect, Microsoft), without other peripheral devices or sensors / markers applied to patients. Using the Kinect device 

together with a dedicated software, periodic evaluations can be performed either at the request of the doctor or 

physiotherapist, or whenever the patient wants to know the progress and results of the physiotherapy program performed. 

The present study aims to show whether the Kinect device can be a reliable alternative in assessing static and dynamic 

posture, but also in monitoring the rehabilitation program. 

 

2. Material and method 

     

In this article a systematic review of the scientific literature was made using databases: google scholar, science direct, 

pubmed and research gate, using the following search terms to identify relevant articles for this topic: Kinect, posture, 

static and dynamic balance. The inclusion criteria were: articles in English available to be downloaded in full-text format 

published after 2010 (the date the device was launched). Items that used the Kinect sensor for other than medical purpose 

were excluded from the study. 

3. Results and discussions 
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    We identified 16 scientific papers that meet the inclusion and exclusion criteria of the study. Recognition of human 

posture is very important in studies involving human-computer interaction. With the launch of the Microsoft Kinect device 

in 2010, there has been a growing interest in using it to recognize human posture, and information about user body parts 

can be accurately obtained from depth images generated by Kinect (Zhang et al., 2014). 

    When a person stands in front of the Kinect sensor, it detects the contour of his body and identifies the position of 20 

joints of the body in a three-dimensional space (x; y; z). As the person moves in front of Kinect, the video device keeps 

track of the positions of each joint. These positions are calculated 30 times per second and create a skeleton model called 

a "stick model". Each stick model represents the positions of the 20 joints at a given time, and subsequent patterns, which 

contain the movements of the joint over a period of time, representing a gesture. Therefore, using a collection of skeleton 

models, the third-party application can process the movements of the human body and can provide the most natural 

interactions possible (Ibanez et al., 2014). 

    Unmarked motion capture systems have been developed to assess human movements in a natural setting. However, the 

accuracy and reliability of these systems currently remain underestimated. Paolo Abbondanza's paper describes a study 

conducted to assess the accuracy and repeatability in identifying posture using the marker-free motion capture system, 

Microsoft Kinect V2. The repeatability of the measurements was studied by evaluating a mannequin from different 

positions, with different light conditions, with obstacles that partially hide the lower limbs and with different clothes. The 

results showed that there are preferential measuring positions in terms of distance and positioning angle between the 

sensor and the evaluated person (Abbondanza et al., 2016). 

    Previous studies have shown that the Kinect sensor, even if it has a low price compared to dedicated medical systems, 

is able to determine a patient's posture. Ross A. Clark stated that the Microsoft Kinect ™ method showed excellent results 

compared to the 3D camera method, the Pearson correlation test values r> 0.90 for most measurements, which means that 

there is a strong correlation between the two evaluation methods (Clark et al., 2012). 

    Luca Neri in the article published in 2013 included a group of 10 subjects, aged between 50 and 70 years, suffering 

from degeneration of the vertebral lumbar spine discs. The subjects were randomly allocated into 2 groups (control and 

experimental group). Those in the control group received assistance from the physiotherapist to correct their posture, and 

those in the experimental group were assisted by the Kinect device. The data collected from this study support the 

reliability and efficiency of the Kinect technique for providing visual feedback to the patients during rehabilitation 

exercise programme (Neri et al., 2013). 

    Several Kinect-based rehabilitation systems have been developed to analyse the physical therapeutic exercises 

performed by the patient. One of these systems compares the exercises performed by the patient at home with a video 

recording of a physiotherapist performing the same exercises, in order to determine the correct execution of the exercise 

programme (Chuan-Jun et al., 2014). The author of the study mentioned that the system has some disadvantages, such as 

being inflexible and not allowing changes to the exercise plan. 

    Another study, using the Kinect system applications have been developed to evaluate the Up and Go test, which 

involves measuring the time required the patient to stand up from a chair and walk a 10 meters distance. In the same time 

the angles of movement of the upper limbs are measured. The Kinect system proved to be a reliable measurement tool for 

testing physical performance of the patients included in rehabilitation programmes (Kitsunezaki et al., 2013). 

    In the field of neuromotor recovery there are several complex applications based on Kinect systems. (González-Ortega 

et al., 2014) In this regard, a study evaluated the possibility of rehabilitation of two adolescents with cerebral palsy using 

a Kinect-based system in a school setting. The system offered 3 degrees of freedom to prescribe a rehabilitation program 

to achieve a personalized treatment. This study was conducted according to a project to replicate the ABAB inversion in 

which A represents the baseline and B represented the intervention phases. The results showed that the two participants 

significantly increased their motivation for upper limb rehabilitation, thus improving exercise performance during the 

intervention phases (Chang et al., 2013). 

    Also in this field of neuromotor recovery, a set of recreational games such as "Kinect Adventures", developed by 

Microsoft, provide very good results in the rehabilitation of patients with Parkinson's disease. The subjects obtained better 

and better results as they repeated the respective games and improvements were observed in terms of balance, gait and 

body functions (Pompeu et al., 2014). 

    The accuracy of the body tracking algorithm with the Microsoft Kinect was investigated by Hiroyuki Funaya in order 

to apply this device for the care of balance disorders. The study focused on body inclination, assuming that Kinect is used 

for instantaneous posturography in the balance test. Subjects were recruited to participate in several balance tests, and the 

positions of the markers applied to certain anatomical landmarks were recorded simultaneously using the Kinect sensor. 

The experiment was performed on six healthy adults and showed that this method can track body movement with the 

necessary accuracy regarding balance tests (Funaya et al., 2013). 

    Pisharady in 2013 proposes an algorithm for detecting and recognizing posture using Kinect based on geometric 

features. The extracted characteristics correspond to the 11 vectors defined using 14 skeletal points of the human body. 

Posture detection was performed using posture probability threshold. The positions are classified using a vector classifier 

with polynomial kernel. The algorithm is tested both by the offline method and by real-time implementation. It provided 

good recognition accuracy, despite the natural variations of different positions and variations in orientation. The author 

stated that considering both the angular characteristics and those related to the spatial position of the landmarks, it shows 

a better performance than if it used only the angular characteristics (Pisharady & Saerbeck, 2013). 

    A new hybrid approach for human body recognition was developed by Bo Li in the study entitled "Hybrid approach 

for human posture recognition using anthropometry and BP neural network based on Kinect V2". This approach can 
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recognize six positions, namely, standing, sitting, standing on knees, sitting cross-legged, lying down and bent. Unlike 

other studies, the relevant knowledge about anthropometry is used innovatively and in the first phase it judges four 

positions according to the natural ratio of the parts of the human body. The average recognition rate for all six positions 

is about 99%. Standing and cross-legged positions can be recognized when the person is facing Kinect in any direction 

(0 to 180 degrees), and the recognition rate is 100%; kneeling and seated positions may be recognized when the person 

faces Kinect in the direction of 0 to 90 degrees and the recognition rate is greater than 97%; and bending and lying down 

are recognized by the back-propagation neural network (BPNN), and the recognition rate is greater than 99%. However, 

bending and lying down can only be recognized when the person is facing Kinect in the direction of 45 to 90 degrees. 

Some of the joints of the body could not be seen, because they use just one Kinect camera. Therefore, the characteristic 

vectors are difficult to extract (Li et al., 2019). 

    Another study used the Kinect device to recognize posture and identify when a person is about to fall. First, the depth 

sensor of the Kinect V2 device is used to process the positions of human joints and to create a digital skeleton. Then the 

optimized back-propagation neural network (BPNN) is used to recognize posture, and the fall is detected based on it. 

Real-time tests were performed over the entire range of the sensor (up to 3.5 meters). Following the experiment, the 

average accuracy of fall detection was 98.5%, and the weakest value was 97.3% (Xu et al., 2019). 

    An article published in 2021 conducted a study that automatically assessed with the help of the Kinect device the risks 

of defective human positions in the workplace following the guidelines of RULA (Rapid Upper Limb Assessment) which 

aims to quickly assess the upper limbs. Subjects had to move an empty box from a lower level to a higher level and vice 

versa. The results of the software system were compared with the observational evaluation made by a committee of five 

experts who analysed the images captured by Kinect. The comparisons showed that Kinect is a suitable device for 

assessing the ergonomics of the posture of subjects at work, being a difference of 0.83 between the software system and 

the committee of experts (Rocha-Ibarra et al., 2021). 

    The results of a study conducted by Li Yan showed that the percentage of recognition of static and dynamic posture 

without standard model and dynamic stations with standard model were 95.9%, 93.6% and 89.8%, respectively. The 

experimental results verified the efficiency of the clinical evaluation method with the Kinect device. The Kinect method 

and experimental results can be significant references for posture recognition (Li et al., 2020). 

 

Conclusions 

 

    The studied articles showed that the Kinect device was tested and used to evaluate the accuracy in terms of recognizing 

human posture in different environments, different anatomical positions and by association with different objects. Most 

authors stated that this method of evaluation using complex optical systems such as Kinect has an accuracy of over 90%. 

    Compared to the evaluation technique with 3D cameras, it has been shown that the device created by Microsoft is more 

efficient, offering better results. The data provided by Kinect sensor were also compared with the results obtained from a 

commission of anthropometry experts who stated that the device provides reliable results with high accuracy. 

    Studies have also been shown that this method of assessment is effective in monitoring and assisting rehabilitation 

programmes or applications for people suffering from neuromotor or balance disorders. 

    In conclusion, the present study demonstrates that posture analysis with the Kinect device is reliable for assessing static 

and dynamic posture, as well as for guiding patients during physical therapy programs. 
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Abstract 

 

Today, modern professional sports are being transformed, that primarily caused by public demands regarding the form and content of 

the sports spectacle. In accordance with this, the leading leagues of professional sports improve the structure and content of competition 

systems. This contributes to the interest of the audience and, accordingly, their revenue in billions of $. The league that receives the 

highest profits from its activities today is the National Football League (NFL). Purpose. To determine the content of the components 

modern NFL competition system and to identify its organizational and economic efficiency. Material and methods. The study was 

mostly theoretical. It was based on an analysis of information resources and documents related to the organization of competitions in 

the NFL. The research methods were theoretical analysis and generalization, historical method, theoretical interpretation and 

explanation; analysis of documentary materials, system analysis. Results. The competition system in the NFL today is one of the most 

effective in both organizational and economic aspects. First of all, the League is guided by the study of the needs of modern consumers 

of sports services, the economic and political situation in the United States and the situation with quarantine restrictions in the last two 

years when it making adjustments to structure and content to the competition system. The structure of the championship is now as 

follows: 32 teams divided into two conferences, containing four divisions and 4 teams in each of them. The championship consists of 

two stages – the regular season and the playoffs (Wild Card round, Divisional Round, Conference Championships and Super Bowl). 

Team meetings are planned according to the developed formula in such a way that they play the largest number of matches with those 

who are closer in the territorial location. This saves money of NFL on relocations. In general, the NFL competition system is designed 

in such way that the intrigue about the winner persists throughout the season. 

 
Key words: American football, competitions, components, factors, revenue. 

 

 

 

1. Introduction 

 

The growth of professional sports sphere today is impressive. The resources it receives each year from its operation 

evidence this in particular. Thus, according to statistical estimates, in 2019 the total revenue of this kind of activity 

amounted $ 129 billion. It was predicted  growth of this amount to $ 135.3 billion in 2020, but the effects of the COVID 

pandemic were severely hampered and professional sports revenue was only $ 73.7 billion in this year (Effect of the 

coronavirus (COVID-19) pandemic on sports industry revenue worldwide in 2020, 2020). However, judging by the 

trends, this is only a forced decline, which will obviously be compensated in the near future. 

Modern professional sports are changing. This applies to organizational, legal, economic and purely sporting 

components (Jozsa Frank, P., 2004). This transformation is primarily due to society's demands to regarding the vision of 

the content sports entertainment as such. A striking example is the modern National Football League (NFL) (Gulizia, A., 

& Willis, J., 2019). There are some interesting and ambiguous facts that may seem unbelievable to some extent, but at 

the same time are actually confirmed. 

So the NFL is the most profitable sports organization in the world (as of 2020 - $ 12 billion). At the same time, the 

popularity of its product extends mostly to North America. There is a certain paradox in this, because even the 

organization that develops the most popular sport in the world (soccer) – FIFA, received $ 267 million in the 2019/2020 

season (2020 financials in review, 2020), which is only 2.2 of the NFL revenue (Schottey M., 2020). 

This, on the other hand, testifies to the significant work on the components of the competition system in American 

football, which is able to interest viewers, television companies, sponsors, etc. and encourage them to invest financial 

resources in this activity (Dietl Helmut, M., Lang, M., & Rathke, A., 2009, Badenhausen, K., 2011). At the same time, 

according to the data (Rynkevich, S., 2015) more than 90% of American football fans have never been at the NFL live 

matches, because it is extremely difficult to get tickets for the home games. TV companies (CBS, NBC, Fox, ABC), 
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which are ready to sign multi-value contracts with the NFL (Rynkevich, S., 2015), will benefit significantly from this. 

In particular, as of today, there is a contract signed by the league with TV companies in 2014 (2014-2022) for $ 6 

billion annually (Khimenes, Kh., Titova, G., & Boboshko, V., 2019). At the same time, it should be noted that this year 

(2021) the NFL signed a new contract with five TV companies (Amazon, CBS, ESPN / ABC FOX, NBC) worth $ 10 

billion per season during 2023-2033 (Gordon, G., 2021, Strauss, B., 2021). This is more than $ 4 billion than the league 

receives from the sale of television broadcasting rights each year under the current contract. 

American football is also quite convenient for advertisers. The rules of football game involves a lot of pauses that 

advertisers can fill in the right way for themselves (advertising their products, brand, etc.). On average, the match lasts a 

little more than three hours (without overtime), which opens up many opportunities for advertising (Rynkevich, S., 2015). 

This brings the NFL about $ 1.5 billion annually. 

Thus, the competition system offered by the NFL today is organizationally and cost effectively. At the same time, it 

is dynamically changing and improving due to external requests. Therefore, it seems interesting and relevant to find out 

the key patterns of its formation and modern structure and content. 

Purpose of research. To determine the content of the components modern NFL competition system and to identify its 

organizational and economic efficiency.  

 

2. Material and methods 

 

The materials of the article present the data of theoretical analysis and generalization of the available information on 

the system of competitions in the NFL. The study was conducted using materials from the theoretical basis of the Internet 

resource and scientific and educational literature. The key data we focused on when writing the article were taken from 

the official NFL website. 

Research methods: 

- theoretical analysis and generalization; 

- historical method; 

- theoretical interpretation and explanation; 

- analysis of documentary materials; 

- system analysis. 

 

3. Results and discussion 

 

The foundation of the NFL dates back to 1920, but current name it had received in 1922. Until this time, the 

organization existed under the name of the American Professional Football Association. Today, this League unites 32 

clubs, which are divided into two conferences (American and National) in four divisions (East, West, North and South) 

in each, which includes four teams. The last increase in the number of teams in the NFL (from 31 to 32) occurred in 2002. 

That is, like most of the leading professional leagues of game sports in North America (NBA, NHL, MLB), the expansion 

of the composition is not frequent. 

Today, the structure of the NFL Championship includes an 18-week regular season that complete from 17 games for 

each team (September-January). One week the teams do not play games and have a rest. After that, the top 14 teams 

advance to the playoffs, the top two of which play the Super Bowl. This match is the most popular spectacle in the United 

States. 

In general, the NFL competition system is clearly structured today, which was not observed at the beginning of the 

formation of the League. During 1920-1960 there was no clear schedule of games. Teams played from 8 to 16 games. 

Their competitors in the sports arena were mostly university and amateur teams. Then, for another 20 years, the teams 

played 11 to 15 seasonal games. It depended on the number of clubs in the League. The NFL regular season became more 

structured in 1961. Since then, each of the eight teams has played 14 games (one at home and one away) over a 15-week 

cycle (Coenen, C. R., 2005). 

During 1978-1989, the number of games increased to 16 and the duration of the regular season increased to 16 weeks, 

respectively. Another additional (so-called free) week in the regular season was introduced by the League in 1990. Since 

then, each club has continued to play 16 games, but in 17 weeks. In 1993, another additional (free) week was introduced 

into the structure of the regular season. In 2021, the NFL, under a new collective agreement with the National Football 

League Players Association (NFLPA) (concluded in 2020), approved the structure of the regular season, which consists 

of 17 games over 18 weeks (NFL season to feature 17 regular-season games per team, 2021). 

Another interesting innovation in 2002 was the opening match of the season. Moreover, since 2004 it is held with the 

participation of the current winner of the Super Bowl on his field. 

Discussing in more detail the competition system, which is now adopted in the NFL, it is worth noting that most games 

of the regular season are held on Sundays. Traditionally, one of these Sunday games is held late in the evening. It is called 

Sunday Night Football. Within the traditions of the league there is also a late game on Monday – Monday Night Football. 

In the last few years, one of the games is also played on Thursday – Thursday Night Game (Fixmer, A., 2012). On Friday 

and Saturday, the league does not hold matches, because these days are busy with youth competitions (among schools 

and colleges). NFL matches are also infrequent on Tuesdays and Saturdays, only when matches need to be rescheduled. 

The formula of holding matches is somewhat complicated, but at the same time effective from the organizational and 

economic point of view. The games start within divisions, where each team must play twice against the other three. In 
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this case, one game takes place at home, and the other – on the field of the rival team. In total, these are six games for 

each team in this part of championship. 

The next stage is going beyond the division. Thus, each team plays a match against four teams of another division of 

its conference. That is four more games. With this option, in three years all the conference teams will meet within the 

sports arena. 

For games with the other two divisions of conference, each team plays two games with the teams that took the same 

places in the final table of the divisions in the previous season (for example, the team that took first place in the previous 

season will play with the current leader of another division). One of these games is played on the home arena and the 

other on the opponent's field. 

Against four participants of the division of another conference, each team plays one game (4 in total). It spends two 

of them on it field and two more on the opponent's field. The assigned division changes every year. This allows each team 

to play with all teams in another conference over a four-year period. 

From 2021, each team will also play one game against a team from a certain division of another conference, which 

took a similar place in the final standings in the previous season (based on a four-year rotation). 

Only 14 of the 32 NFL teams (12 by 2020) advance to the next stage of the playoffs (NFL Expands Postseason to 14 

Teams Beginning With 2020 Season, 2020). Among them are four champions of their divisions in two conferences and 

three more teams that received a Wild-card (teams with the best overall record, with tiebreakers in the event of two teams 

having the same record). However, in the general standings, the champions of the divisions always occupy higher 

positions relative to the teams that advanced to the playoffs with the Wild-card. 

According to experts’ opinion, such an innovation will increase sports competition between clubs within the League 

and thus attract even more attention of spectators (Abreu, M., & Spradley, B., 2016). 

The further formula of the championship is constructed in such a way that the conference champions rest in its first 

round (Wild Card round), other teams (2-7 places) are divided into pairs of opponents according to the rating: 2-7, 3-6, 

4-5. They play up to four victories. The winners of these games (3 teams) advance to the next round of Divisions, where 

the conference champion who did not take part in the first round plays against the team that was the lowest in the ranking 

after the Wild Card round. The other two teams play each other. The next round is the Conference Championship, where 

the two teams that win the previous round meet each other on the field of the higher ranked team. The culmination of the 

season is the final Super Bowl match between the champions of the American and National Conferences. 

In general, the NFL formula for matches and, accordingly, meetings between teams allows the League to save money 

on the teams relocations. Thus, the largest number of games each team plays with teams located close in the territorial 

sense (its division and conference) and a much smaller number of matches spend with the teams of divisions of another 

conference. On the other hand, it also facilitates the mobility of fans, and thus helps to increase their number in the sports 

arenas of American football. 

In addition to the main championship, the NFL holds the so-called Pro Bowl match – All Stars Game of NFL (Pro 

Bowl set for Jan. 27 in Honolulu, week before Super Bowl, 2012). Since 2009, it has traditionally been held a week before 

the Super Bowl (until now it was held a week after the Super Bowl). At the same time, players who take part in the final 

match of the season are exempted from participating in the Pro Bowl game to avoid unnecessary injuries. 

Regarding the honoring of the winners, it should be noted that the cups are awarded to the Conference Champions: 

the champion of the National Conference – George Halas Trophy, and the champion of the American Conference – Lamar 

Hunt Trophy. The winning team receives the Vince Lombardi Trophy, and its players and coaching staff receive the Super 

Bowl rings. Members of the losing team also receive rings, but not so expensive. 

At the same time, the NFL is actively promoting its sport outside the United States. Today, several regular season 

games are played in London (Great Britain) and Mexico City (Mexico). Since 2017, such games have become systemic 

and have been called The NFL International Series (Khimenes, Kh., Hnatchuk, Ya., & Ungurean, B., 2021). In 2019, a 

new Tottenham Hotspur Stadium was opened. On these Stadium where are held away matches of NFL. However, in 2020, 

the league did not play matches outside the United States due to the COVID pandemic. 

It should be noted that the competition system that developed by NFL is the main its product. It is characterized by a 

clear organizational structure, which shows its effectiveness and efficiency for decades (Sun, L., 2017). In general, the 

League has made and continues to make some updates, focusing on the requirements of a particular period in history and 

modernity, but the key elements of this system remain stable. 

The described structure of the NFL competition system undoubtedly is characterized by organizational efficiency. It 

shows a clear balance between the number of matches in the season (272 in total) and the needs of the spectators. On the 

one hand, the construction of the season allows for a full team players qualitative recovery from one game to another. 

Accordingly, this step provides a higher level of their capabilities, and therefore the football games. On the other hand – 

there is no oversaturation of the competition calendar, which allows saving and strengthening the football intrigue for 

fans. 

In addition, the NFL's competition calendar has been relatively stable for many years, allowing spectators to plan their 

attendance matches. In case of force majeure situations, the League announces changes in the match schedule in advance 

through the media. 

The system of competitions in professional American football is organized in such a way as to ensure the 

unpredictability of the champion of the season until the last match. This also forces fans to be in constant anticipation of 

each subsequent game. It should be noted that if within the competitive season the best teams receive constant 

encouragement (games with weaker teams, key matches in the home arena, etc.), then when selecting players according 
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to the "draft" system, benefits belong to the lower ranked teams (Guskov S., Platonov, V., Lynets M., & Yushko, B.). 

This step significantly increases the effect of sports unpredictability. 

In terms of economic efficiency, it should be noted that the NFL today holds the highest position in the ranking of 

professional sports leagues regarding to annual revenues. The key in this is the popularity of American football and, 

accordingly, the level of organization of competitions in it. Thus, we note that during the decade the income of the League 

increases from year to year (Fig. 1): from 2010 to 2011 –  by 5.3%, from 2011 to 2012 – by 3.9%, from 2012 to 2013 – 

by 4 , 3%, from 2013 to 2014 – by 13.4%, from 2014 to 2015 – by 8.8%, from 2015 to 2016 – by 7.6%, from 2016 to 

2017 – by 3.5%, from 2017 by 2018 – by 7.9%, from 2018 to 2019 – by 5.2%. At the same time, in 2020, the NFL lost 

about $ 4 billion (27.2% of revenue compared to 2019) due to the spread of the COVID pandemic and the current 

quarantine restrictions. However, it remained on the highest position regarding to profitability among all professional 

organizations, which involved the development of professional sports in the world this year as well. 

 

 
Fig. 1. NFL revenue during 2010-2020 

 

It should be noted that NFL Commissioner Roger Goodell said that by 2025 the league plans to raise revenue to $ 25 

billion a year (Gulizia, A., & Willis, J., 2019). 

Another important and at the same time indicative fact of the economic efficiency of the NFL today is the value of its 

32 franchises. It is estimated in 2019 at $ 62.9 billion. This is generally more than the price of all MLB and NBA franchises 

combined (Rhea, M. R., Hunter, R. L., & Hunter, T. J., 2006). 

Today, professional American football, which develops under the auspices of the NFL, demonstrates indicators of a 

high level of organizational and economic efficiency. At the same time, there is a constant improvement of the 

components of the existing system of competitions and the content of its components. 

 

Conclusions 

 

The National Football League (NFL), thanks to a centuries-old competition system, is today the most profitable sport 

organization in the world. Since 2014, its revenue is more than $ 10 billion, and in 2019, it crossed the $ 15 billion mark. 

The clear structure and spectacular content of American football competitions encourage fans to attend matches, and 

advertisers, TV companies and sponsors – to be patrons of this show. 

The structure of the competition includes two stages – the regular championship (32 participating teams) and the 

playoffs (14 best participating teams), which are divided into rounds. In addition, an important aspect of the NFL's formula 

is that the league's leading teams meet only in the final matches, which significantly increases the intrigue of the 

tournament throughout the all season. 

In general, the effectiveness of the NFL competition system is based on the close competitiveness of teams, the 

stability of the competition calendar over the years, the ability to save money on team moving from place to place, and 

generally taking into account modern societal requirements for the fullness of sports spectacles. 
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Abstract 

 

This paper examine the manner in which a curriculum for physical education bachelor is designed. Starting to skills and competences 

describes we propose a matrix of learning achievement personalized to Physical Education study program for bachelor degree. This 

matrix was sent to different stakeholders (alumni student, master and PhD students, professors and employers) in order to complete a 

list of learning outcomes. Therefore we develop a matrix of knowledge and skills necessary for a PETE to entry in professional practice. 

The descriptors of learning achievement have been grouped into three categories: knowledge and understanding, applying and wider 

competences. Each of them includes one or more competencies and skills. The first step in designing a curriculum is to identify the 

related set of competences to be developed by learning outcomes. The set of competences are described and standardized in ISCO08 

(ESCO08) only for teachers. PETE has some specificity: multidisciplinary, working with children with different ages and concerns. 

From European perspective, an important step in construction of curriculum is to find a set of descriptors based on knowledge, 

understanding, knowledge applying, making informed judgments, communication and capacity to continue learning. The result of this 

interview was used to design the program study for Physical Education. 

 
Keywords: physical education, designing, learning achievement, learning outcomes 

 

1. Introduction 

 

In a Communication on school development and excellent teaching (2017) it’s reveal that all the member states of EU 

are faced with a number of important challenges concerning its education system. It is necessary to give heed to the quality 

of teacher education in terms of competences and skills. For this reason, a keystone in designing a bachelor study program 

is to define the competences necessary to be achieved. Physical Education also known as Physical Training is an activity 

which combine the passion for sport with children work (from elementary school to high school). From ESCO/ISCO08 

point of view, Physical Education Teacher (PETE) is included in the group of occupation 23 “Teaching professionals”. 

They teach the theory and practice of one or more disciplines at different educational levels. Teachers should conduct 

research; improve or develop concepts, theories and operational methods pertaining to their particular discipline; and 

prepare scholarly papers and books.” For each of these three competences, several skills and competences are described 

(table 1). 

 
Table 1. Described of the skills and competences 

improve or develop concepts, 
theories and operational 

methods pertaining to their 

particular discipline 

designing and modifying curricula and preparing educational courses of study in accordance with curriculum 
guidelines;  

preparing and giving lessons, discussions, and demonstrations in one or more subjects;  

establishing clear objectives for all lessons, units and projects and communicating those objectives to students;  

adapting teaching methods and instructional materials to meet students’ varying needs and interests; 

participating in meetings concerning the school’s educational or organizational policies; 
planning, organizing and participating in school activities such as excursions, sporting events and concerts. 

prepare scholarly papers and 
books 

preparing materials and classrooms for class activities;  

preparing, administering and marking tests, assignments and examinations to evaluate pupils’ progress; 

preparing reports about pupils’ work and conferring with other teachers and parents;  

Observing and evaluation establishing and enforcing rules for behavior and procedures for maintaining order among students;  

observing and evaluating students’ performance and behavior;  

 

Unfortunately ESCO define only the generally skills and competencies for a teacher but these are not particularized 

for a PETE. 

National Standards for Physical Education Teacher Education in USA includes the following skills: Athletic Skills, 

Motivational Skills, Organizational Skills and Teaching Skills grouped in six standards: Scientific and Theoretical 

Knowledge, Skill-Based and Fitness-Based Competence, Planning and Implementation, Instructional Delivery and 

 
 Corresponding author. Tel.: +4-072-246-3021. 

  E-mail address: alinlarion@yahoo.com 



 Proceedings of ICU 2021 278 

 

© 2021 . EDlearning.it 

Management, Impact on Student Learning and Professionalism. In Europe, the International Higher Education and 

Research Centre (Tuning Academy) have as principal objective the development and enhancement of the quality of 

learning, teaching and assessment in higher education. According its objective, Tuning developed a methodology to 

design compatible and comparable degree programmes. According this methodology, an consortium of higher education 

schools of sport leads by the German Sport School of Koln develop during 2004-2006 the AEHESIS (Aligning a European 

Higher Education Structure in Sport Science) project whose aims is to build a “model curriculum structures for each 

sector of Sports”, based by the necessity of enhancing the process of recognition and European integration of 

qualifications. In this project competency for a Physical Education Teacher are grouped in “Generic” and “Specific”. 

They are 5 generic competencies (i) Capacity to adapt to new situations; (ii) Capacity for applying knowledge to practice; 

(iii) Teamwork; (iv) Capacity for organizational and planning; (v) Capacity for generation of new ideas and 5 Specific 

competencies: (i) PE subject knowledge, skills and understanding; (ii) Knowledge of students and their characteristics; 

(iii) Pedagogical content knowledge; (iv) Professional engagement; (v) Collaborative work and planning. 

The European Qualification Framework for lifelong learning (EQF) identify three descriptors (”Knowledge, Skills, 

Competence”) to reach a level of achievement within a bachelor program study. In the context of Bologna process, the 

conference of Amsterdam (2002) presents various developments in quality assurance of higher education and its 

internationalization in Europe. One of this is joint descriptors for a bachelor and master level known as Dublin descriptors. 

Framework for Qualification in the European Higher Education Area (FQ) poach the Dublin descriptors in 2005 

(“Knowledge and Understanding”, “Applying”, “Making Judgments”, “Communications Skills”, “Learning Skills”). All 

higher education stakeholders are invited to be part in the consultation of Tuning-Calohee project. Through this project, 

two documents are prepared: “Tuning Guidelines and Reference Points 2018 for the Design and Delivery of Degree 

Programmes in….” and “CALOHEE Assessment Frameworks for…”. For instance those documents for Physical 

Education dosen’t exist. But they are documents prepared for Education (Teacher). First document are not yet ready, but 

CALOHEE Assessment Frameworks for Teacher Education is done.  

This document propose six descriptors referring to: Knowledge, Development and management of educational 

processes, Supporting learner holistic growth and development, Communications, Ethics and social commitment, 

Personal and professional updating. Each of these descriptors has a set of 3-4 subsets descriptors. In our opinion between 

the competencies described in AEHESIS project and CALOHEE Assessment Frameworks for Teacher Education is a 

very important dissimilarity. In this context, the objective of this paper is to define a list of descriptors specific to Physical 

Education bachelor degree program expressed in terms of learning outcomes.  

 

2. Material and methods 

 

As it is already explained in the previous paragraphs, to find a way to measure the level of knowledge at the end of a 

learning cycle (BA, MA) in such a way that the curriculum can be comparable and compatible, should define a series of 

descriptors expressed in terms of results of learning known as program outcomes or learning outcomes. In order to find a 

way to measure the level of knowledge at the end of a learning cycle (bachelor's, master's) in such a way that study 

programs can be comparable and at the same time compatible, a series of descriptors expressed in terms of "results" must 

be defined. of learning ”(learning / program outcomes). The descriptors should specify very clearly what students are 

expected to learn and demonstrate at the completion of their study (Ramsden, 2003) and on the other hand to provide 

teachers with a guide in designing activities (fig.1). In this sense, Bloom's (1956) taxonomy is a useful model to help 

write learning outcomes (fig. 1). The question is how to adapt this model to study programs. First of all, we need to 

understand how to describe learning outcomes. the learning outcomes must be connected to the levels of achievement / 

degree of success (according to Bloom's taxonomy-fig.1). 

To design a study programme for a bachelor degree, after the mission and objectives of programme are described the 

learning achievement should adapted to some descriptors described before, into a matrix form presented in the Table 2. 

 
Table 2. Example of a matrix used in the paper 

             Level of achievement 
 

Learning Outcomes  Knowledge Analysis ...... 

Outcomes 1...    

Outcomes 2 etc    
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Fig. 1. Adaptation after Bloom’s taxonomy 

 

The previous paragraphs show the existence of different opinion regarding the skills and competencies that a student 

must acquire to pursue the teacher profession. To prepare 21st century teacher is necessary to be introduced in his training 

the competences to help his students to acquire ways of thinking, collaboration and communication, and “competences 

around citizenship, life and career and personal and social responsibility for success in modern democracies” (OECD, 

2011). Concurrently a teacher should be prepared to work into a multicultural class and use different tools (including ITC 

and Open Educational Resources).  

For this article, all authors contributed equally; all authors have an equal contribution to the publication with the first 

author, too. 

 

3. Results and discussions 

 

Therefore we develop a matrix of knowledge and skills necessary for a PETE to entry in professional practice (Table 

3 in terms of program outcomes and related level of achievement and which reflects the needs to clarify what should be 

taught and learned. As can be seen in Table 3, the descriptors of learning achievement have been grouped into three 

categories: knowledge and understanding, applying and wider competences. Each of them includes one or more 

competencies and skills. For example the descriptor “Analysis” comprises three sets of competencies and skills: capacity 

to select and applying relevant methods to practice PE including Skill-Based and Fitness-Based Competence, capacity to 

select and applying relevant methods to practice teacher profession, Ability to design and apply assessment tasks and 

transparent criteria for measurement and evaluation. In the third descriptor “wider competences” were introduced more 

transversal skills and abilities regarding Communication and Team work, ICT, Health and Safety etc. This matrix was 

sent to all stakeholders involved in the Physical Education study programme: professor from Ovidius University of 

Constanta and other universities, master and PhD students, PE teachers, alumni students, employers.  
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Table 3. Results of respondents at questionaires  

  knowledge  and understanding of theory and methodology applying wider competences 

                               Competences 
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Teacher preparation 

General (base of) psychology  yes         yes             

Psychology in sport yes                       

Theory in PE yes     yes   yes             

Theory and practice in six main areas yes     yes                 

Teaching methodology yes   yes yes                 

Pedagogy yes yes                     

Sports periodization yes       yes yes             

Pedagogical stages (practice) yes yes         yes           

General and Applied Sport Sciences 

Kinesiology   yes               yes     

General basis in six main areas of sport   yes yes yes           yes     

Research methods   yes yes   yes               

Practical stages              yes           

Natural/Biomedical Sciences 

Physiology   yes                     

Anatomy and biomechanics   yes                     

Biochemistry yes                       

Sport Nutrition   yes                     

Health and fitness studies   yes yes             yes     

Social Sciences 

Foreign language               yes         

History of PE   yes                   yes 

Sport, Media and Society             yes       yes   

Ethics and deontology                      yes   

Communication             yes           

Others 

Applied management in PE                       yes 

TIC                 yes       

Rehabilitation of the Injured Athlete                   yes     
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Table 4. Disciplines arrangements as ARACIS percentage 

 

 fundamentals domain specialized complementary proposed by university proposed by respondent 

 general (base of) psychology  

theory and practice in 

six main areas 

teaching 

methodology in 

six main areas research methods history of PE Sports periodization 

 psychology in sport Physiology practical stages  foreign language ethics and deontology  Biochemistry 

 pedagogy 

Anatomy and 

biomechanics 

pedagogical stages 

(practice) communication  Sport Nutrition 

 Kinesiology bachelor project  

applied management 
in PE  Sport, Media and Society 

 

general basis in six main 

areas of sport   TIC  

Rehabilitation of the 

Injured Athlete 

 health and fitness studies      
weight proposed by 

ARACIS 20% 30% 30% 5% 3% 13% 

total hours 403.2 604.8 604.8 100.8 60.48 262.08 

hours/discipline 37 67.2 67.2 11.2 6.72 29.12 

hours/discipline/semester 3 4.8 4.8 0.8 0.48 2.08 

 
 
 

 

Table 5. Arrangements of the AEHSIS project in percentage with a comparison of the respondents 

 

Generic Area of Study % proposed by AEHSIS % proposed by respondent 
+/- 

Practical Activities (Theory & Practice, Track & Field Athletics)  

40.3 35 -5.3 

Teacher Preparation (pedagogical, didactical sciences, Teaching Practices) 

26.9 28 +1.9 

General and Applied Sport Sciences (Social Sciences/Humanities, 

Natural/Biomedical Sciences) 

19.9 23 +3.1 

Dissertation/Research Project 6.2 3 -3.2 (≈50%) 

Other 6.7 13 +6.3 (≈50%) 

  100 100% 
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Each respondent is demand to fill the learning outcomes which can contribute to achieve each level. All responses were 

summarized in Table 3 and the learning outcomes were divided in 5 categories: (1) Teacher preparation; (2) General and 

Applied Sport Sciences; (3) Natural and Biomedical Sciences; (4) Social Sciences; (5) Others. All responses were summarized 

in Table 3. The contributors’ proposals, AEHSIS proposals and the ARACIS standards were compared.  

According with national standard of Romanian Agency of Quality Insurance (ARACIS), the learning outcomes are divided 

in 4 groups: fundamentals, domain, specialized and complementary. Of the total hours allocated to the PETE curriculum, the 

fundamentals cover 20-25%, domain learning outcomes represent 30-35%. The weight of specialty disciplines is 30-35% and 

complementary learning outcomes represent 5-10%. In Table 4, the disciplines proposed by the respondents are grouped 

according to national standards (ARACIS). It is noticed that they correspond more than 80%. There are 13% of the 

respondent's proposed disciplines which have not correspondent in national standards but according to the accreditation 

methodology, faculty can propose disciplines up to 20%. 

According with AEHSIS project, weightings of Fields of Study are: Practical Activities (Theory & Practice, Track & Field 

Athletics) – 40.3%, Teacher Preparation (pedagogical, didactical sciences, Teaching Practices) – 26.9%, General and Applied 

Sport Sciences (Social Sciences/Humanities, Natural/Biomedical Sciences) – 19.9% Dissertation/Research Project – 6.2% 

and others 6.7%. In table 5, the disciplines proposed by the respondents are grouped according to Fields of Study proposed 

by AEHSIS project. As can be seen, in most of the proposed items there are no major differences between AEHSIS project 

proposals and the contributors' responses. But for Dissertation / Research Project and other disciplines items, there are around 

50% differences from project proposals. 

The first step in designing a curriculum is to identify the related set of competences to be developed by learning outcomes. 

The set of competences are described and standardized in ISCO08 (ESCO08) only for teachers. PETE has some specificity: 

multidisciplinary, working with children with different ages and concerns. From European perspective, an important step in 

construction of curriculum is to find a set of descriptors based on knowledge, understanding, knowledge applying, making 

informed judgments, communication and capacity to continue learning. In the absence of international guide that provide 

guidelines in design of program study (Tunning Academy has not made any changes to the results of the AEHSIS project), 

this paper tries to find a way to correlate the descriptors and learning outcomes between the two stakeholders: labor market 

representatives and accredited education providers.  
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Abstract 

 

The functional recovery of patients with cerebellar infarction is complex and challenging because this condition has numerous 

implications, manifestations and various sequalae. This study analyses the possibility of re-educating balance and gait for 

patients with cerebellar infarction, through physical therapy strategies used in the period of convalescence. Functional 

assessment using the stabilometric platform and specific gait tests were our ways of evaluating the subjects’ evolution and 

analysing the findings. Our research sample included 17 patients. They underwent a functional exploration 30 days post 

cerebellar infarction and 3 months after the physical therapy programs for the re-education of balance and gait. Our findings 

highlight the contribution of the physical therapy programs for the re-education of balance and gait in regaining gait autonomy 

and resuming daily living activities in the case of patients with cerebellar infarction. The conclusions of the study underline 

the need of physical therapy intervention and complex recovery treatment strategies for patients with cerebral vascular lesions. 

 
Keywords: neuromotor rehabilitation, balance, gait, assessment, stabilometry. 

 

1. Introduction 

Stroke is a common neurological disease in medical practice with a major impact on the individual, family, caregiver, 

health system and the entire society (Wessel & Hummel, 2017). 

Motor deficits are the heaviest burden for patients; they are also the best predictors for the possibility of resuming a normal 

life. 

Cerebellar infarctions account for a very low percentage of all strokes (2-3%), and they may mimic, initially, the 

symptomatology of vestibular neuritis. Symptoms worsen, and they are ultimately life-threatening (Sarikaya & Steilin, 2018).  

Symptomatology is often nonspecific and moderate, including dizziness, weakness or headache. Differential diagnosis is 

challenging, mainly because limb ataxia occurs only in 40% of the cases (Bultmann et al., 2014).  

The most relevant symptoms of cerebellar infarctions among adults are acute vertigo and loss of balance, sometimes 

accompanied by severe migraines and hemiparesis.  

Cerebellar infarction is highly likely to degenerate suddenly after a few days; the infarction may extend to the brain stem, 

thus causing parenchymal damage or obstruction of the fourth ventricle, which may produce hydrocephaly or brain stem 

compression (Taylor et. al., 2020).  

A detailed neurological examination is crucial, focusing on the level of consciousness, vision and eve movements, a deficit 

of cranial nerves, speech, motor or sensory deficit, autonomous modifications (blood pressure, pulse), coordination and gait 

(Datar & Rabinstein, 2014). 

  

The diagnosis of stroke using magnetic resonance is no longer a challenge thanks to diffusion-weighted imaging (DWI) 

and FLAIR (De Cocker et al., 2017), though the latter is less robust due to the heterogeneities of the magnetic field within the 

posterior fossa (Moreau et al., 2012; De Cocker et al., 2015).  

The identification and determination of treatment for cerebellar infarction lesions may prevent a massive secondary stroke 

(potentially fatal). Treatment using thrombolytic agents and anticoagulant medication or even endovascular procedures may 
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improve a patient’s prognosis. The presence of magnetic resonance devices in an increasing number of specialised facilities 

has led to an increase in the clinicians’ diagnosis capacities, thus identifying high-risk patients (Jonathan et al., 2008).  

Research in the field has shown a close connection between the initiation of specific neuromotor rehabilitation programs 

and a patient’s functional status (Wilson et al., 2017). Physical therapy programs may re-educate a patient’s balance and gait, 

which entails an improved quality of life and functional independence; the purpose is to perform daily living activities 

efficiently (Kelly et al., 2001).  

The goals of recovery following a cerebellar infarction should be formulated depending on a patient’s recovery stage. 

Hence, in the acute period, the purpose is to combat decubitus complications and bedsores, maintain joint mobility and 

flexibility, and prevent musculotendinous retractions. In the post-acute stage, we aim to re-educate low blood pressure while 

standing, verticalize the patient, re-educate the stance of sitting by the bed and sitting to standing balance. During 

convalescence, the main goal is to re-educate orthostatism, gait and regain static and dynamic balance. The sequala stage aims 

to prevent new stroke lesions and to achieve socio-familial and professional reinsertion.  

Due to the low incidence of cerebellar infarction, only a few studies have focused on the rehabilitation of patients suffering 

from this pathology. However, specialists posit that recovery may be effective when combining physical therapy, speech 

therapy and functional therapy. The comorbidities of patients may influence their functional status and recovery possibilities 

(Kelly et al., 2001).  

Small cerebellar infarctions involve small sequelae, with a good recovery prognosis (Calic et al., 2017); big cerebellar 

infarctions may cause severe disabilities, even the patient’s death.  

Studies highlight that physical therapy programs have beneficial effects on gait, static and dynamic balance, as well as 

independent performing of daily living activities (Kelly & Shanley, 2016). 

The most efficient rehabilitation method following a stroke is working in interdisciplinary teams in a coordinated manner, 

thus obtaining the best results (Hodorcă et al., 2018). 

2. Material and method 

This study comprised a sample of 17 patients (7 men and 10 women) with a cerebellar infarction in the area of the upper 

cerebellar artery or the posterior cerebellar artery, all of them in the convalescence period. We included in the study patients 

with isolated cerebellar infarctions, without any other brain stem stroke lesions or inner ear pathologies; they were able to 

stand and walk. The subjects included in the study had no history of stroke or pathologies requiring surgical interventions. 

The subjects agreed to participate in the study by signing the informed consent form.  

Patients underwent paraclinical evaluation through 1,5 T magnetic resonance imaging, thus identifying the place of the 

lesion and the size of the ischemic focus.  

The functional assessment involved using the stabilometric platform, through which we analysed the balance of subjects 

and the distribution of the barycentre (Lucaci et al. 2019, Pascal et al. 2007). The functional assessment was performed with 

eyes open; the subjects maintained their balance on the platform for 20 seconds; they were secured by the therapist and the 

parallel bars, to eliminate the risk and fear of falling (Lucaci et al., 2019).  

We assessed the gait through step cadence measured with a pedometer and through the distance covered in 2 minutes of 

walking straight within a given line.  

Following the initial evaluation, patients began the adapted physical therapy programs, developed depending on their 

results at the assessment involving the stabilometric platform. Due to this assessment, we were able to develop specific 

exercises for each patient, depending on the balance deficit. The physical therapy programs took three months (3 sessions per 

week). 

Balance re-education involved, initially, sitting to standing balance; were caused small misbalancing movements to the 

patient, thus stimulating the postural muscles (Pascal et al. 2007). We also designed exercises from sitting on the physioball 

to train the stabilising muscles.  

The rehabilitation of standing balance comprised, initially, the stabilometric platform because this method provides security 

to the patient during exercises and because it may create a correct sensitive-motor scheme through eye-motor correlation 

while maintaining the position. This correlation was performed by maintaining the cursor within the soft on the platform’s 

screen in certain points set by the physiotherapist.   

The advantage of stabilometric platform training is that the patient can see in real time the barycentre position. Through 

clear commands from the therapist and self-monitoring using the software, subjects set their barycentre as correctly as possible 

on both lower limbs. These re-education sessions lasted for 10 minutes during the first month; patients were secured, and 

nobody distracted them. In the subsequent two months, the time of stabilometric platform training extended to 15 minutes, 

ending in intermittent eye closing and causing small misbalancing movements to the patient, to train their balance and posture-

resuming capabilities. 
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The physical therapy program also comprised balance re-education exercises without the stabilometric platform and 

movements involving elements to distract their attention (catching a ball or throwing it); in this case, patients stood on the 

balance plate.   

Gait re-education involved specific gait exercises while challenging dynamic balance through application tracks. Elements 

of difficulty (overcoming obstacles or walking in various degrees of light or on unstable surfaces) were introduced after the 

first 30 days of physical therapy. A relevant role was played by the treadmill, where we focused on quality walking and the 

correction of biomechanical gait parameters. Walking on the treadmill took 10 minutes in the first month, and in the next two 

months, we extended it to 15 minutes of training. 

 

3. Results  

 

To quantify the results, we interpreted them graphically. We analysed the balance parameters (direction of balance losses, 

speed of barycentre oscillations and length of barycentre curve), along with step cadence and distance covered in 2 minutes.  

Fig. 1 shows the arithmetic mean of the values of the balance loss directions for the 17 patients, from initial evaluation to 

final evaluation. We noted a favourable evolution, namely a decrease in the value of balance losses (the barycentre became 

closer to the correct position).  

 

 
Fig.1. Direction and range of balance losses 

 

The arithmetic mean of the barycentre length curve for the 17 patients is shown in fig. 2, where we note an improvement 

in values from 5.523 mm at the initial evaluation to 2.834 mm at the final testing.  

 

 
Fig. 2. Length of barycentre curve 

 

The speed of barycentre oscillations, as illustrated in fig.3, improved from one evaluation to another, recording mean 

initial values of 1348.16 mm, reaching a mean final value of 824.74 mm. 

 



 Proceedings of ICU 2021 286 

 

© 2021 . EDlearning.it 

 
Fig. 3. Speed of barycentre oscillations 

 

Fig.4 illustrates the evolution of step cadence for the 17 patients, from the initial to the final evaluation, where we noted 

an increase in the number of steps in a minute.  
 

 
Fig. 4. Step cadence 

 

The evolution of distance covered in 2 minutes by the 17 patients is featured in fig.5, where we highlight an improvement 

in walking capabilities of subjects, by increasing the distance covered.  

 

 
Fig. 5. Distance covered in 2 minutes (metres) 
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4. Discussions 

Following the specific physical therapy programs for balance re-education and the training using the stabilometric platform, 

the subjects included in the study had a favourable evolution, anterior and posterior balance losses and lateral balance losses 

reduced considerably. It led to an increase in body stability in the orthostatic position. The stabilometric platform provides 

patients with the possibility of noticing and correcting the balance parameters, with positive effects on recovery. Other studies 

have shown that a type of training focusing on clear and specific tasks (i.e., elements for the correct loading of lower limbs 

or barycentre transfer) may lead to positive and better results (Im Seung-Jin et al., 2016; Schweizer et al., 2007). Due to the 

improvement in this parameter (Fig. 1), the fear of falling decreased and self-confidence increased; hence, patients trust 

themselves with maintaining balance.  

By challenging balance using specific exercises and gait training, we noted considerable evolutions in body stability. It led 

to a decrease in walking dependence and better performance of daily living activities (Ilg & Dagmar 2013). 

We also quantified improvements in what concerns the length of the barycentre curve, evolving from initial values of 5.523 

to final values of 2.834 mm (fig. 2), due to balance exercises using various objects and causing deliberate misbalances both 

sitting and standing and on the stabilometric platform. The reduction of the values for this parameter led to a better static and 

dynamic balance, thus lowering the patient’s sensations of insecurity and instability. This effect was also enhanced by the 

speed of barycentre oscillations (fig.3), also reflected in a better walking capacity for our subjects.  

Following the walking exercises performed, we improved the walking capacity by increasing the number of steps covered 

by each patient in a minute (fig.4). Along with walking training on the treadmill, gait re-education was also reflected in the 

patients’ enhanced ability to cover a straight distance in two minutes (fig.5).  

Further research is necessary for more insight into the rehabilitation of patients with cerebellar infarction, to provide the 

best recovery solutions for patients (Bayert et al. 2015) and to understand the physiology of this pathology as accurately as 

possible.  

 

Conclusions  

 

This paper underlines the great input of physical therapy in regaining balance and gait for patients with stroke lesions at 

the cerebellar level.  

Specific balance re-education exercises corelated with training on the stabilometric platform may lead to an improvement 

in functional parameters, which reflects in the patients regaining their functional independence.  

Gait re-education is closely related to body balance; their efficient rehabilitation leads to a better quality of life in the case 

of patients with cerebellar infarction and to better performance of daily living activities.  

Further research is necessary, focusing on balance recovery among patients with cerebellar infarction, mostly concerning 

their socio-professional activities.  
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Abstract 

Managerial coaching and team coaching are part of organizational coaching and represent the process by wich one or more coaches support 

the team in achieving the desired change, organizational coaching involving change in existing skills, by enriching them and learging new 

one, in terms of values, by transforming them at the level of employees’ beliefs and behaviours, at the motivational level. Objective. The 

main objective of this study is to investigate the effect and benefits of managerial coaching in a sports organization. Materials and methods. 

In this study, two questionnaires „The Multidimensional Work Motivation Scale, MWMS” and „Work Performance Scale, WPS” were 

applied, and the data were analyzed and interpreted using ths SPSS V.20 program. Results and discussion. The 95% interval confidence 

does not include the 0 value, the lower and upper values being negative. There are differences from the completion of the first questionnaire 

and after the completion of the last questionnaire, these being statistically significant, which means that the coaching intervention had an 

effect. The T-test helped us to determine if there were any differences, but it could not specify the size of the effect. Pearson (r) correlation 

analysis confirms a strong, statistically significant, and positive correlation between work motivation and performance (r = 0.980, 

p=0.01<0.05). The ANOVA analysis data specific that the intervention has an effect, F (1,3) = 49.5, p = 0.02<0.05. Conclusions. In the 

present study, the increase of motivation and performance through managerial coaching was confirmed following two weekly sessions of 

90 minutes each, the results being statistically significant. Moreover, 96.1% of the variance in professional performance was predicted by 

motivation at work, wich emphasizes the importance of the managerial coaching process. 

Keywords: managerial coaching, coaching in sports organization, perfomance, motivation 

1. Introduction 

The coaching process is one based on the fact that the change occurs as a result of stimulating self-awareness, an aspect 

emphasized since the time of the ancient Greeks. The basis of cognitive-behavioral coaching (as well as cognitive-behavioral 

psychotherapy) is the so-called "Socratic questions" (Neenan, 2009). The first model of coaching is that of Socratic questions, 

however, in the early 1960s the ABC model appears, a cognitive-behavioral model which stipulates that individuals respond 

to a stimulus related to thoughts, emotions and behaviors (David, 2004; David et al., 2010). In 1979, John Whitmore and 

Graham Alexander brought the "The Inner Game" book to Europe, with the approval of its creator – Tim Gallwey (former 

sports coach), who used coaching methods in sports and later in business, following to dedicate a large part of his time to 

coaching at work. In 1992, John Whitmore published a manual, "Performance Coaching", proposing the GROW model as an 

approach in coaching. That has become the most used model with a focus on solutions, later the model receiving the acronym 

RE-GROW (Schwartz, 2012; David & Breitmeyer, 2018). 

Coaching focuses on possibilities, not mistakes, unleashing the potential of those who use it to maximize their own 

performance, helping people to learn for themselves rather than to be taught (Ormenișan, 2013). 

Managerial coaching and team coaching are part of organizational coaching and represent the process by which one or 

more coaches support the team in achieving the desired change. Organizational coaching involves changes in the existing 

skills, by enriching them and learning new ones (Zeus & Skiffington, 2002). 

Grant (2017) emphasizes an essential aspect related to performance, namely that it is insufficient that the focus of the 

coaching intervention should focus only on this factor (in this case it can favour distress, fatigue, lack of commitment and 

exhaustion). In order to achieve sustainable performance, explicit focus and emphasis on the well-being of leaders, managers 

and employees is needed, as well-being is a crucial dimension. 
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2. Objectives 

The general objective of this paper is to investigate the effect and benefits of managerial coaching. The specific objective 

refers to the research of the managerial, cognitive-behavioral coaching impact, with the help of the GROW model, on the 

motivation and performance of employees at work in a sports organization. 

3. Materials and Methods 

This study has been conducted for 4 months (15.11.2019 – 15.02.2020), developing eight coaching sessions with the 

research subjects. The research subjects were employees of the swimming club Crisan Swimming Club SRL, three women 

and one man. They responded to two questionnaires, one assessing workplace motivation “The Multidimensional Work 

Motivation Scale, MWMS” (Gagne et al., 2015), and the other assessing work performance “Work Performance Scale” 

(Griffin, 2007). 

SPSS V.2 software was used for statistical data processing, and the t-test and ANOVA test were used for data analysis. 

Table 1. Details of the applied questionnaires. 

Questionnaires Items Areas Likert Scale 

The Multidimensional Work Motivation Scale 19 Amotivation 

Extrinsic social motivation 

Material extrinsic motivation 

Motivation regulated by introjection 

Motivation regulated by identification 

Intrinsic motivation 

1 – 7 

1 – not at all 

2 – barely 

3 – little 

4 – reasonable 

5 – strong 

6 – very strong 

7 - total 

Work Performance Scale 36 Adaptability 

Proactivity 

Competence 

1-5 

1 – to a very small extent 

2 – to a small extent 

3 – in some extent 

4 – in a large extent 

5 – a very large extent 

4. Results and Discussion 

4.1. Results 

The questionnaires were completed before starting and after finishing the study with the subjects, so the following results 

were presented. 

Table 2. Before and after the study data analysis. 

Lot Moment Mean ES DS 

Pair I T1 96.0000 2.67706 5.35413 

T2 109.0000 2.67706 3.36650 

Pair II T1 98.2500 11.84184 23.68368 

T2 117.0000 7.47217 14.94434 

The 95% confidence interval does not include the value 0, the lower and upper values being negative, which is equivalent 

to the fact that the results are statistically significant, and they differ from one measurement to another. 
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Table 3. Confidence interval of analysed data. 

Lot Moment Paired Differences 

  95% Confidence Interval of the Difference 

Lower 

95% Confidence Interval of the Difference 

Upper 

Pair I T1 −25.04855 −0.95145 

Pair II T2 −32.82581 −4.67419 

There are differences from the completion of the first questionnaire and after the completion of the last questionnaire, these 

being statistically significant, which means that the coaching intervention had an effect, without specifying how wide it was. 

Table 4. Before and after the study data analysis. 

Lot Moment t-test df. Sig. (2-tailed) 

Pair I T1 −3.434 3 0.041 

T2 

Pair II T1 −4.239 3 0.024 

T2 

Table 5. Pearson Correlation of analysed data. 

  diff_SP diff_SM 

Pearson Correlation diff_SP 1.000 0.980 

diff_SM 0.980 1.000 

Sig. (1-tailed) diff_SP . 0.010 

diff_SM 0.010 . 

N diff_SP 4 4 

diff_SM 4 4 

The T-test helped us determine if there were any differences, but it could not specify the size of the effect. 

Pearson correlation analysis (r) confirmed a strong, statistically significant and positive correlation between work 

motivation and performance (r = 0.980, p = 0.01 <0.05). 

Table 6. Summarised model of analysed data. 

Model R R Square Adjusted R Square Std. Error of the Estimate Durbin-Watson 

1 0.980 0.961 0.942 2.13498 2.581 

Table 7. ANOVA test applied on the analysed data. 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 225.634 1 225.634 49.501 0.020 

Residual 9.116 2 4.558   

Total 234.750 3    

 

From the linear regression analysis, we also find data related to the size of the intervention effect: R Square = 0.961, so 

96.1% of the variation in work performance is predicted by motivation at work, the Durbin-Watson index is <1 and> 3 (2,581), 

which reflects the accuracy of the observations.  

The ANOVA analysis data specify that the intervention has effect, F (1,3) = 49.5, p = 0.02 <0.05. 
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Fig. 1. Graphic representation of the differences between the initial and final tests. 

The differences that appeared in each subject from the completion of the first questionnaire and after the completion of the 

last questionnaire can be seen in figure 1. This index indicates that the application of the 8 sessions brought improvements on 

the motivation at work, but also on the performances that the subjects demonstrated during the research. 

4.2. Discussion 

From ancient times, psychologists talk about motivation and its role in people’s lives, over time trying to establish the 

specificity and role in explaining personal behavior. They also consider motivation as the main source of energy that pushes 

people to action, the engine of the whole activity, both professionally and personally (Dessler, 2011; Unwin, 2013; Fowler, 

2014). 

Motivation includes the active phase of behavior, allowing or not, along with other factors of a mental or material nature, 

objective, achieving success, increased efficiency of activity or outline some concepts and theories on motivation and its 

manifestations (Aswathappa, 2007; Vansteenskite, 2007). 

Developing the skills and abilities of employess in a sports organization is an important aspect in its development to achieve 

performance (Kulik & Bainbridge, 2005; Armstrong, 2009). 

This study aimed to implement managerial coaching within our organization and to observ the effect on employees in 

terms of motivation and performance at work. We could find in other studies conducted by researchers everything that was 

demonstrated in this paper. 

For example, it was argued within the specialty literature that performance in the workplace increases when a coaching 

metod is applied in manager’s own organizations, and employees are satisfied in terms of performance (Ellinger et al., 2003; 

Elloy, 2006; Bass & Bass, 2008; Noelker et al. 2009). 

Both items (performance and motivation at work) were confirmed in this study, because positive relationship were found 

between managerial coaching, employees’ job satisfaction, but also the satisfaction of the manager involved. 

Regarding these aspects, Gul & Ozcan (2011) claim in their paper that a high level of job satisfaction of employees has 

positive effects on performance. This fact is also supported in the paper of Uyguc & Cimirin (2004), observing a negative 

correlation between workplace and stability when it comes to employee satisfaction. They show that if motivation is lacking, 

absenteeism increases or even the posibility of giving up the job within that organization. 

Conclusions 

In this paper, the increase of motivation and performance through managerial coaching was confirmed following two 

weekly sessions of 90 minutes each, the results being statistically significant. Moreover, 96.1% of the variation in professional 

performance was predicted by motivation at work, which emphasizes the importance of the managerial coaching process. 
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This study differs from those in the field in that it addresses both the facet of managerial coaching and the one of individual 

coaching from the perspective of the same main actor, thus being able to integrate both into a unitary whole: personal 

development in life daily. 

Potential future directions could be to enlarge the sample, in this case being only a small one, as well as to introduce a 

placebo group or a control group, in order to obtain even more complete scientific data. 
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Abstract 

 
The visual system allows the brain to evaluate information about the body's position in space. Blindness, whether congenital or acquired, 

causes aberrant sensorymotor interactions, which leads to the development of common musculoskeletal abnormalities, altered gait patterns 

and postural balance. Humans primarily employ vision, out of all of the body's sensory systems, to allow the brain to assess information 

about the relative location of the body in space and modify posture accordingly. The aim of this study was to investigate the changes in 

postural balance following open kinematic chain exercises through swimming activities in which subjects did not have support, and closed 

kinematic chain activities through climbing activities in which subjects used 2 or 3 support points. In both ways the movements were 

performed in a homologous or cross-coordinated model. 24 visually impaired children aged between 7 and 12 participated in the study for 

a 6 month period, 2 sessions weekly. 12 children were part of the swimming group and 12 of the climbing group. We assessed the postural 

balance using the AMTI NET force BP 400600. At the end of the study all the children showed statistically significant changes of the 

postural balance p≤0, 05. CKC and OKC both type of exercises influence postural control of visually impaired children. CKC exercises 

proved to be more efficient in postural stability for visually impaired children. The climbing group showed greater improvements in postural 

balance than the swimming group.  

 
Keywords: Climbing, swimming, visually impaird, postural balance, close and open chain movement 

 

 

1. Introduction 

 

Humans primarily employ vision, out of all of the body's sensory systems, to allow the brain to assess information about 

the relative location of the body in space and modify posture accordingly (Carroll, 1961; Roth, 2009; Stambough, Dolan, 

Werner, & Godfrey, 2007; Stones & Kozma, 1987). 

Vision is required for information about the orientation of the body in space, precision of movement, and timing of motor 

reactions, in addition to balance control; notably, experience alone cannot substitute for these features in the case of vision 

loss (Alotaibi et al., 2016). 

Adequate visual input was also found to be critical for visualy impaired students to maintain their dynamic and static 

balance functions (Choi 2021).  

Malheiros et al., 2013; Rajendran & Roy, 2011 define postural stability as the ability of the body to maintain balance. It 

is commonly tested by postural sway, which is defined as continual deviation and correction of the center of gravity (COG) 

on a tiny base of support (MacLeod, 1996; Tabak et al., 2009). Visual feedback is an important component of balance control, 

particularly when standing (Grace Gaerlan, Alpert, Cross, Louis, & Kowalski, 2012; Palm, Strobel, Achatz, Luebken, & 

Friemert, 2009). When eye s are closed, COG sway rises and postural control is disrupted in sighted subjects (Giagazoglou et 

al., 2009) 

In postural stability and gait metrics, visually impaired, blind children and adolescents differ from sighted peers, and 

physically active visually impaired individuals outperform sedentary counterparts in postural stability and gait parameters, as 

well as navigation performance(Rogge 2021). 

When compared to their sighted peers, visually impaired and blind adults and children are more likely to choose a 

sedentary lifestyle (Augestad and Jiang 2015; Houwen et al. 2009; Longmuir and Bar-Or 2000; Müürsepp et al. 2018). 

Physically active blind children and adults, on the other hand, outperformed sedentary blind people in postural tests and had 
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faster gait speeds (Aydo et al. 2006; da Silva et al. 2018; Müürsepp et al. 2018). Sporty children show better postural balance 

than unsporty children (Moraru et al 2014). 

A recent study of blind persons found that 12 weeks of balancing training was enough to improve blind participants' 

balance ability to that of untrained sighted adults with their eyes open (Rogge et al. 2019). 

Regular physical activities such as swimming influences balance in children with disabilities (Maniu 2013). 

    The Kinetic Chain is a way of describing human movement and it can either be an open kinetic chain (OKC) or a closed 

kinetic chain (CKC) .  In an open kinetic chain the segment furthest away from the body ( eg foot) is free and not fixed to an 

object.  In a closed kinetic chain the segment furthest away from the body is fixed. 

Several research (Hooper et al 2001, Irish et al 2010, Mikkelsen 2000). have shown the efficacy of CKC and OKC 

workouts and compared the treatment outcomes of the two types of training methods. When compared to OKC exercise, CKC 

exercise appears to produce greater sensory feedback and thus improve sensorimotor functions such as motor control and joint 

proprioception. Sensory input is hypothesized to provide a sensation of joint position and information about pressure 

distribution on the plantar surface of the foot to the central nervous system (Bloem 2000,  Kavounoudias  1998). Furthermore, 

increased signals from mechanoreceptors in the skin may contribute to the improvement in sensorimotor function as a result 

of compression. 

In our study for OKC exercises we choose swimming as a tool to influence postural balance, for CKC we choose climbing.  

Through this we wanted to follow the effects of a swimming program and the effects of a climbing program on postural 

balance for visually impaired children. 

The aim of this study was to investigate the changes in postural balance following open kinematic chain exercises through 

swimming activities in which subjects did not have support and closed kinematic chain activities through climbing activities 

in which subjects used 2 or 3 support points. In both ways the movements were performed in a homologous or cross-

coordinated model. 

 

2. Material and methods 

 

Study group 

      Visually impaired children aged between 7 and 12 participated in the study for a 6 month period, 2 sessions weekly. 

12 children were part of the swimming group and 12 of the climbing group.  

Measurements 

     The AMTI NETforce platform, BP400600, was used to take balance measurements because of its great precision. It is 

composed of aluminum and weighs 31.82 kg, with dimensions of 400x600x82.55 mm . 

The platform includes a number of balance analysis tools and algorithms that can be used to calculate variables including 

center of pressure, standard deviations, radial measures, and balance parameters. We utilized the BioAnalysis software for 

several of these. We used the following variables from the analysis program's list of options: - Area - is the numerical value 

of the surface on which the pressure center has moved throughout the test. - Displacement - is the divergence of the pressure 

center during the test from the center position of its position. - Length - denotes the complete trajectory, which  is measured 

in cm2 (square centimeters); Velocity -  reflects the center of mass (COM) acceleration due to a large derivative gain in the 

neural control system during quiet standing. 

The measurements were performed from standing in an open base and a closed base position.  

Statistical analysis was performed using MedCalc Statistical Software version 19.1 (MedCalc Software bv, Ostend, 

Belgium; https://www.medcalc.org; 2019). Continuous data were tested for normality of distribution using the Shapiro-Wilk 

test and characterized by mean and standard deviation. Qualitative data were expressed as absolute and relative frequency. 

Comparisons between repeated measurements were performed with the t test for pairs. Differences between measurements 

were checked with ANOVA for repeated measurement testing . A p value <0.05 was considered statistically significant. 

 

3. Results and discussions  

 

3.1. Closed base position 

3.1.1. Avg. Radial Displacement (cm.) 

From a closed base position the mean values of the Avg. Radial Displacement for the whole group showed statistically 

significant changes p≤0.000, from a value of 1,19196 to .82413 . 

OKC exercises practiced thru swimming    influenced in a positive way the Avg. Radial Displacement, p≤0.000 from 

1,03783 to .82413.  

CKC exercises practiced thru climbing   influenced in a positive way the Avg. Radial Displacement, p≤0.000 from 1,36009 

to .83067.  

When comparing the efficiency of OKC versus CKC exercises we ca conclude that both of the exercises types influence 

in a positive way the Avg. Radial Displacement, p≤0.000, but CKC exercises has a greater influence (Table 1).  

https://www.physio-pedia.com/Kinetic_Chain
https://www.physio-pedia.com/Closed_Chain_Exercise
https://www.physio-pedia.com/Closed_Chain_Exercise
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Table 1. Mean values for avr. radial displacement (cm). Comparison between initial and final. 
 Sport Mean Std. Deviation N 

Avg. Radial Displacement (cm.)initial C 1.36009 .372449 12 

S 1.03783 .279737 12 

Total 1.19196 .359544 24 

Avg. Radial Displacement (cm.)final C .81700 .396809 12 

S .83067 .306840 12 

Total .82413 .344523 24 

C – climbing, S - swimming 

 

 

3.1.2. 95% Ellipse Area (cm.) 

From a closed base position the mean values of the 95% Ellipse Area for the whole group showed statistically significant 

changes p≤0.000, from a value of 18,16478 to 14,75361.  

OKC exercises practiced thru swimming    influenced in a positive way the 95% Ellipse Area, p≤0.000 from 17,55742 to 

15,96882.  

CKC exercises practiced thru climbing   influenced in a positive way the 95% Ellipse Area, p≤0.000 from 18,82736 to 

15,96882.  

When comparing the efficiency of OKC versus CKC exercises we ca conclude that both of the exercises types influence 

in a positive way the 95% Ellipse Area, p≤0.000, but CKC exercises has a greater influence (Table 2).  

 
 
Table 2. Mean values for 95% Ellipse Area (cm). Comparison between initial and final. 

 Sport Mean Std. Deviation N 

 

95% Ellipse Area (cm.)initial 

C 18.82736 15.157926 12 

S 17.55742 8.188055 12 

Total 18.16478 11.763522 24 

 

95% Ellipse Area (cm.)final 

C 11.80633 8.158438 12 

S 15.96882 5.049612 12 

Total 14.75361 7.273976 24 

                                                                    C – climbing, S - swimming 

 

3.1.3. Avg Velocity (cm/sec) 

From a closed base position the mean values of the Avg Velocity (cm/sec) for the whole group showed statistically 

significant changes p≤0.000, from a value of 3,99135 to 2,79313.  

OKC exercises practiced thru swimming    influenced in a positive way the Avg Velocity (cm/sec), p≤0.000 from 4,50033 

to 3,03075. 

CKC exercises practiced thru climbing   influenced in a positive way the Avg Velocity (cm/sec), p≤0.000 from 3,43609 

to 2,53391  

When comparing the efficiency of OKC versus CKC exercises we ca conclude that both of the exercises types influence 

in a positive way the Avg Velocity (cm/sec), p≤0.000, but CKC exercises has a greater influence (Table 3).  

 
Table 3. Mean values for Avg Velocity (cm/sec). Comparison between initial and final. 

 Sport Mean Std. Deviation N 

 

Avg Velocity (cm/sec)initial 

C 3.43609 1.514334 12 

S 4.50033 2.158323 12 

Total 3.99135 1.914944 24 

 

Avg Velocity (cm/sec)final 

C 2.53391 1.124501 12 

S 3.03075 1.167014 12 

Total 2.79313 1.148969 24 

                                                                        C – climbing, S - swimming 
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3.1.4. Length (cm) 

From a closed base position the mean values of the Length (cm) for the whole group showed statistically significant 

changes p≤0.000, from a value of 79,82865 to 58,86187.  

OKC exercises practiced thru swimming    influenced in a positive way the Length (cm), p≤0.000 from 68,72182 to 

65,69733.  

CKC exercises practiced thru climbing   influenced in a positive way the Length (cm), p≤0.000 from 90,00992 to 51,40500. 

When comparing the efficiency of OKC versus CKC exercises we ca conclude that both of the exercises types influence 

in a positive way the Length (cm), p≤0.000, but CKC exercises has a greater influence (Table 4).  

 
Table 4. Mean values for Length (cm). Comparison between initial and final. 

 Sport Mean Std. Deviation N 

 

Length (cm.)initial 

C 90.00992 30.283142 12 

S 68.72182 43.166306 12 

Total 79.82865 38.297991 24 

 

Length (cm.)final 

C 51.40500 22.576142 12 

S 65.69733 18.674145 12 

Total 58.86187 21.431836 24 

                                                                                   C – climbing, S - swimming 

 

3.2. Open base position 

3.2.1. Avg. Radial Displacement (cm.) 

From a open base position the mean values of the Avg. Radial Displacement for the whole group showed statistically 

significant changes p≤0.000, from a value of .81135 to .74326 . 

OKC exercises practiced thru swimming    influenced in a positive way the Avg. Radial Displacement, p≤0.000 from 

.82592 to .77417.  

CKC exercises practiced thru climbing   influenced in a positive way the Avg. Radial Displacement, p≤0.000 from .79545 

TO .74326.  

When comparing the efficiency of OKC versus CKC exercises we ca conclude that both of the exercises types influence 

in a positive way the Avg. Radial Displacement, p≤0.000, but CKC exercises has a greater influence (Table 5).  

 
Table 5. Mean values for avr. radial displacement (cm). Comparison between initial and final. 

 Sport Mean Std. Deviation N 

Avg. Radial Displacement (cm.)initial C .79545 .324969 12 

S .82592 .406497 12 

Total .81135 .361751 24 

Avg. Radial Displacement (cm.)final C .70955 .241943 12 

S .77417 .209542 12 

Total .74326 .222825 24 

                                                              C – climbing, S - swimming 

 

 

3.2.2. 95% Ellipse Area (cm.) 

From a open base position the mean values of the 95% Ellipse Area for the whole group showed statistically significant 

changes p≤0.000, from a value of 10,17035 to 6,07304.  

OKC exercises practiced thru swimming    influenced in a positive way the 95% Ellipse Area, p≤0.000 from 11,24983 to 

6,54917.   

CKC exercises practiced thru climbing   influenced in a positive way the 95% Ellipse Area, p≤0.000 from 8,99273 to 

5,55364.  

When comparing the efficiency of OKC versus CKC exercises we ca conclude that both of the exercises types influence 

in a positive way the 95% Ellipse Area, p≤0.000, but CKC exercises has a greater influence (Table 6). 
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Table 6. Mean values for 95% Ellipse Area (cm). Comparison between initial and final. 
 Sport Mean Std. Deviation N 

 

95% Ellipse Area (cm.)initial 

C 8.99273 5.695432 12 

S 11.24983 12.039351 12 

Total 10.17035 9.409916 24 

 

95% Ellipse Area (cm.)final 

C 5.55364 2.716677 12 

S 6.54917 2.771075 12 

Total 6.07304 2.729958 24 

                                                                    C – climbing, S – swimming 

 

 
3.2.3. Avg Velocity (cm/sec) 

From a open base position the mean values of the Avg Velocity (cm/sec) for the whole group showed statistically 

significant changes p≤0.000, from a value of 3,55048 to 2,71504.  

OKC exercises practiced thru swimming    influenced in a positive way the Avg Velocity (cm/sec), p≤0.000 from 3,10258 

to 2,72150.. 

CKC exercises practiced thru climbing   influenced in a positive way the Avg Velocity (cm/sec), p≤0.000 from 4,03909 

to 2,70800.   

When comparing the efficiency of OKC versus CKC exercises we ca conclude that both of the exercises types influence 

in a positive way the Avg Velocity (cm/sec), p≤0.000, but CKC exercises has a greater influence (Table 7).  
 

Table 7. Mean values for Avg Velocity (cm/sec). Comparison between initial and final. 
 Sport Mean Std. Deviation N 

 

Avg Velocity (cm/sec)initial 

C 4.03909 3.788216 12 

S 3.10258 1.301268 12 

Total 3.55048 2.756526 24 

 

Avg Velocity (cm/sec)final 

C 2.70800 .745515 12 

S 2.72150 .650895 12 

Total 2.71504 .681551 24 

                                                                      C – climbing, S - swimming 

 

3.2.4. Length (cm) 

From a open base position the mean values of the Length (cm) for the whole group showed statistically significant changes 

p≤0.000, from a value of 58,35735 to 49,82261.  

OKC exercises practiced thru swimming    influenced in a positive way the Length (cm), p≤0.000 from  58,72000 to 

52,68100.  

CKC exercises practiced thru climbing   influenced in a positive way the Length (cm), p≤0.000 from  57,96173 to 

46,70436.  

When comparing the efficiency of OKC versus CKC exercises we ca conclude that both of the exercises types influence 

in a positive way the Length (cm), p≤0.000, but CKC exercises has a greater influence (Table 8).  

 
Table 8. Mean values for Length (cm). Comparison between initial and final. 

 Sport Mean Std. Deviation N 

 

Length (cm.)initial 

C 57.96173 8.013414 12 

S 58.72000 18.731034 12 

Total 58.35735 14.309590 24 

 

Length (cm.)final 

C 46.70436 12.038328 12 

S 52.68100 14.388051 12 

Total 49.82261 13.367859 24 

                                                                                  C – climbing, S - swimming 

 

The visual system is the body's principal sensory system for assessing environmental factors and adjusting posture 

accordingly (Carroll, 1961; Cascio, 2010; Roth, 2009). Maintaining body equilibrium requires postural stability (Barlow, 
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1959; De Arajo et al., 2014). When a person's vision is impaired, abnormal postural and motor patterns emerge, resulting in 

postural and balance problems (Jeon & Cha, 2013; Ross, 1977). 

When eyesight is absent, the brain loses around half of its typical sensory input (Stambough et al., 2007). In blind people, 

abnormal postural reflexes and motor patterns develop, resulting in an irregular distribution of muscle forces in the body, 

resulting in postural and balance abnormalities (Barlow, 1959; Jeon & Cha, 2013; Ross, 1977). In addition, "hand to eye" 

synchronization is lost, and hands are required to execute both perception and execution tasks (Miller, 1969). Body mechanics 

are affected by the absence of sensory feedback, leading in imbalance, loss of protective reflexes, and motor and neurological 

disorders (Joseph, 1964; Leonard & Newman, 1967). The ability of the muscles is unaffected by vision. However, in blind 

people, neurosensory motor development may lead to balance problems (Giagazoglou et al., 2009; Juodbalien & Muckus, 

2006). The considerable decline in postural stability in persons with visual impairment may be explained by such complicated 

interactions. 

Our study aimed to observe the effect of regular sport activities such as climbing and swimming upon the postural balance 

of visually impaired children.  Our main concern was if within these sports close chain exercises and open chain exercises 

influence differently the postural balance.  

Studies proved that both OKC and CKC exercises are effective in postural balance but CKC exercises are more effective 

than OKC exercises (Kwon 2013, Heller 2003, Wilk 1996). 

 CKC exercise can improve lower limb muscle strength, and balance (Lee 2013). 

During CKC exercises, a group of muscles and joints works simultaneously, whereas in OKC exercises, they work 

separately. The effects of CKC exercise are remarkable; the co-contractions and complex actions of many muscles can greatly 

enhance joint stability (Heller 2003). 

In our study both the swimming and climbing group showed significant changes for the postural balance. If we compared 

the groups we observed that the climbing group so the group that practiced CKC exercises showed greater effects upon the 

postural stability for all measured parameters.   

Balance exercises and closed kinetic chain protect postural stability, controlling the musculoskeletal system against gravity 

at rest and in motion, in addition to increasing the co-contraction of the muscles and eccentric contraction, reducing the shear 

strength and compressive forces adding to the joints, thereby enhancing the joint stability (Wollakott 1997, Balci 2009). 

 

Conclusions 

 

Postural stability can be influenced by regular sport activities for visually impaired children. 

CKC and OKC both type of exercises influence postural control of visually impaired children. 

CKC exercises proved to be more efficient in postural stability for visually impaired children.  
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Abstract 

 
The foundation for personal growth and development is self-esteem. Children with strong self-esteem are more inclined to trust their own 

judgment and to be willing to try new things, investigate new concepts and activities, create and maintain friendships, reach out to 

individuals in need, and as kids grow older, they take on more responsibilities. The aim of this study was to investigate the effects of 

climbing and swimming on self-esteem in visually impaired children. 30 visually impaired children aged between 7 and 12 participated in 

the study for a 6 month period, 2 sessions weekly. children swam twice a week for 60 minutes and 15 children climbed twice a week for 60 

minutes. We used the Coopersmith – Self- Esteem Inventory to asses the measure of the extent to which one believes that he or she is 

talented, successful, and that his or her life has meaning and value. The Inventyory mesures 4 specific aspects of self-esteem, namely: 

general self, social self-peers, home-parents, and school-academic. After the intervention all children shoved statistically significant changes 

of self-efficacy levels p≤0, 05 for the total score of the inventory. Analized seperetly all 4 aspects improoved. The climbing group showed 

higher levels of self efficacy than the swimming group.  

 
Keywords: Climbing, swimming, visually impaird, self-esteem 

 

1. Introduction 

 

Self-esteem is defined as "a sense of personal value that is established through personal experiences as well as other 

people's judgments and attitudes" (Chountoumadi, Pateraki, & Xenaki, 2008:89). Coopersmith (1967) defines self-esteem as 

a person's assessment of oneself. This evaluation expresses approval or disapproval and reflects the degree to which the person 

regards himself/herself as competent, valuable, important, and successful. 

    Visually impaired people may have low self-esteem due to a disproportionate number of negative interactions they may 

experience compared to their sighted colleagues. The feeling of addiction that children with visual impairments experience 

when the assistance of others is absolutely necessary can lead to low self-esteem, even when a visually impaired student 

accepts only a certain amount of assistance to complete the daily tasks.  (Tuttle & Tuttle, 2004). 

According to the relevant literature, people with visual impairments can develop a positive self-concept (Martinez & 

Sewell, 1996). Furthermore, while evidence suggests that an impairment may put children and adolescents at risk for 

psychosocial problems, it is not a given that it will have a negative impact on their self-esteem (Pierce & Wardle, 1996). 

Individuals with visual impairments who have high self-esteem have a positive social support (Huurre & Aro, Hakim-

Larson, 1995), perceived independence (Tuttle, 1984), and the benefits of sports (Ponchillia, Strause, & Ponchillia, 2002). 

With a comprehensive concept of health (as defined by the WHO), research has expanded on the relationship between 

physical activity and mental and social health, as well as the effects of physical activity in the process of socialization and the 

impact on mental and social health ( Bagien et al., 2010; Chatzisarantis & Hagger, 2009; Murray et al., 2018; Whittingham et 

al., 2010). 

Physical activity improves both the structure and function of the brain, and thus the child's cognitive abilities (Haapala et 

al., 2014; Van Dusen et al., 2011). This emphasizes the significance of targeted motor skill development and school physical 

education. There is currently a surge in research into the impact of motor skill levels on the development of executive functions 

in children ( Donnelly et al., 2016; Ericsson & Karlsson, 2014; Piek et al., 2008; Stevens et al., 2008).  Haisan states that 

physical activity has a great influence upon the quality of life especially the self esteem subscale (Haisan 2013).  An intriguing 

area of research is the relationship between children's level of physical fitness and their self-concept. Regular physical activity 
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at least twice a week influences in a positive way the quality of life in all it s aspects, such as self-esteem, social quality of 

life etc. (Maniu 2019). 

The image that children with visual impairment form of themselves becomes an important aspect of their personality, 

influencing their social interactions and social inclusion. Children's low self-esteem influences motor performance which is 

reflected in their low physical ability scores. (Shapiro, Moffett, Lieberman, and Dummet (2005) Visual impairment has a 

significant impact on how a person perceives information, communicates, and engages in physical activities (Papadopoulos, 

2005). Through communication we influence and we are influenced by those around us creating a confident relationship with 

our coach and sport partners (Ormenisan 2013).  

It has a significant effect on both physical and mental health (Houven, Hartman, & Visscher, 2009; AHRQ, 2004; Warren, 

1994; Papadopoulos, 2009). As a result, it should be examined alongside its emotional, social, and psychological 

consequences for the individual and social environment (Mason & McCall, 2005). 

The question of this study was if regular sport activities such as swimming and climbing influence the self-esteeem of 

visually impaired children. We also wanted to observe if one influences more strongly than the other the levels of self-esteem 

for these children.  

 

2. Material and methods 

 

Study group 

30 visually impaired children aged between 7 and 12 participated in the study for a 6 month period, 2 weekly sessions. 15 

children swam twice a week for 60 minutes and 15 children climbed twice a week for 60 minutes. 

Measurements 

We used the Coopersmith – Self- Esteem Inventory to assess the measure of the extent to which one believes that he or 

she is talented, successful, and that his or her life has meaning and value. 

The Coopersmith Self-Esteem Inventory (CSEI or SEI; Coopersmith 1981, 1987, 2002) is one of the most commonly used 

self-report questionnaires designed to measure attitudes toward the self in a variety of areas (family, peers, school, and general 

social activities) for adolescents and adults. The CSEI consists of 50 items and yields an overall score and four separate scores 

representing specific aspects of self-esteem, namely, general self, social self-peers, home-parents, and school-academic.  A 

set of additional items constitutes a lie scale (defensive responses; eight items). For this study we used the School Form (for 

ages 8–15 years).  

Statistical analysis was performed using MedCalc Statistical Software version 19.1 (MedCalc Software bv, Ostend, 

Belgium; https://www.medcalc.org; 2019). Continuous data were tested for normality of distribution using the Shapiro-Wilk 

test and characterized by mean and standard deviation. Qualitative data were expressed as absolute and relative frequency. 

Comparisons between repeated measurements were performed with the t test for pairs. Differences between measurements 

were checked with ANOVA for repeated measurement testing . A p value <0.05 was considered statistically significant. 

 

3. Results and discussions 

 

      3.1. Mean values of the whole group. Comparison between initial and final.      

The mean values for the whole group are presented in table 1. Overall the entire group shows statistically significant 

differences   p≤0.000, for the total score of the inventory.   From a total score of 58,5 to 71,8. 

Analyzing each subscale we observe significant changes for all of the inventory domains.  

The most important change we observed was for the social self domain from a score of 6,2 to 10,9.  

   
Table 1. Mean values for the whole  group. Comparison between initial and final 

Coopersmith Self-Esteem Inventory   mean Std. deviation               p 

General self initial   

General self final 

36,2 

41,4 

5.50   

4.49                         p≤0.000 
Social self-peers initial 

Social self-peers final 

6,2 

10,1 

2.60    

3.54                         p≤0.000 

Home-parents initial 
Home-parents final 

School –academic initial 
School –academic final 

Total score initial 

Total score final 
Lie initial 

Lie final   

8,4 
10,9 

7,6 
9,8 

58,4 

71,8 
3,5 

2,8 

3.44                
3.52                         p≤0.000 

2.68 
2.87                         p≤0.000 

6.24    

6,98                         p≤0.000 
1,03 

0,94 

   

https://link.springer.com/referenceworkentry/10.1007%2F978-3-319-28099-8_81-1#CR3
https://link.springer.com/referenceworkentry/10.1007%2F978-3-319-28099-8_81-1#CR4
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 3.2. Mean values for the swimming group. Comparison between initial and final.    

The mean and standard deviations of the functional values for the swimming group are presented in table 2. 

Statistically high differences are observed p≤0.000 for all the measured parameters.  

The mean values for the whole group are presented in table 1. Overall the entire group shows statistically significant 

differences   p≤0.000, for the total score of the inventory.   From a total score of 58,5 to 71,2. 

Analyzing each subscale we observe significant changes for all of the inventory domains.  

The most important change we observed was for the social self domain from a score of 6,3 to 8,7.  

      
Table 2. Mean values for the swimming group. Comparison between initial and final 

Coopersmith Self-Esteem Inventory   mean Std. deviation               p 

General self initial   
General self final 

36,1 
39,6 

 

5.56  
4.54                         p≤0.000 

            

Social self-peers initial 
Social self-peers final 

 

6,3 
8,7 

 

2.60    
3.54                         p≤0.000 

Home-parents initial 
Home-parents final 

 

School –academic initial 
School –academic final 

 

Total score initial 
Total score final 

 

Lie initial 
Lie final   

8,3 
10,11 

 

7,8 
9,8 

 

58,5 
71,2 

 

3,5 
2,8 

3.74                
3.82                         p≤0.000 

 

2.68 
2.87                         p≤0.000 

 

6.24    
6,98                         p≤0.000 

 

1,03 
0,94 

 

 

 

3.3. Mean values for the climbing group. Comparison between initial and final. 

 
Table 3. Mean values for the climbing group. Comparison between initial and final 

Coopersmith Self-Esteem Inventory   mean Std. deviation               p 

General self initial   

General self final                       

36,3 

43,2 
 

5.52   

 5,46                          p≤0.000 
 

Social self-peers initial 

Social self-peers final 
 

6,1 

11,5 
 

2.60    

3.54                            p≤0.000 

Home-parents initial 

Home-parents final 
 

School –academic initial 

School –academic final 
 

Total score initial 
Total score final 

 

Lie initial 
Lie final   

8,5 

10,7 
 

7,4 

9,9 
 

58,3 
72,44 

 

3,1 
2,5 

2.44               

2.52                             p≤0.000 
 

3.65 

2.87                             p≤0.000 
 

4.54 
5.24                             p≤0.000 

 

The mean and standard deviations of the functional values for the climbing group are presented in table 3. 

Statistically high differences are observed p≤0.000 for all the measured parameters.  

 

The mean values for the whole group are presented in table 1. Overall the entire group shows statistically significant 

differences   p≤0.000, for the total score of the inventory.   From a total score of 58,3 to 72,44. 

Analyzing each subscale we observe significant changes for all of the inventory domains.  

We observe a significant change in the general self subscale from 36, 3 to 43, 2.  

The most important change we observed was for the social self domain from a score of6,1 to 11,5.  
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3.4 Comparison between the swimming and climbing group 

 
Table 4. Mean values for the whole group. Comparison between initial and final 

Coopersmith Self-Esteem  

Inventory 

Swimming Swimming  

difference initial- final 

Climbing  Climbing  

difference  

initial final 

General self initial   

General self final 

36,1 

39,6 
 

 

3,5 

36,3 

43,2 
 

 

6,9 

Social self-peers initial 

Social self-peers final 
 

6,3 

8,7 
 

 

2,4 

6,1 

11,5 
 

 

5,4 

Home-parents initial 

Home-parents final 
 

School –academic initial 

School –academic final 
 

Total score initial 

Total score final 

8,3 

10,11 
 

7,8 

9,8 
 

58,5 

71,2 

 

1,81 

 

 

1,9 

 

 

12,7 

8,5 

10,7 
 

7,4 

9,9 
 

58,3 

72,44 

 

2,2 

 

 

2,5 

 

 

14,1 

 
 

 
 

   

When comparing the swimming group with the climbing group we observe that the climbing group scores exceed the 

swimming group values.  

For the total score the swimming group  showed a difference of 12,7 points between initial and final evaluation while the 

climbing group showed a difference of 14,1.  

The social self subscale had the most significant change for both of the groups but still the climbing group scores exceed 

the swimming group scores.  

In recent years, researchers' focus has shifted to the relationship between human physical activity and physical health 

(Craig et al., 2020; Martinez-Gomez et al., 2011; Söüt et al., 2019). 

With a broad definition of health (as defined by the World Health Organization), research has focused on the link between 

physical activity and mental and social health, as well as the role of physical activity in the socialization process and its impact 

on mental and social health ( Bagien et al., 2010; Chatzisarantis & Hagger, 2009; Murray et al., 2018; Whittingham et al., 

2010).  

Improved  control  of  primary  motor  skills  is  closely  related  to  the feeling of happiness, and  higher self-esteem 

(Miklánková, L.,Navrátilová, A.2020). 

According to certain studies, there is a link between a child's level of motor skills (or the amount of acquired motor skills), 

social skills, and self-confidence (Arbesman et al., 2013; Dehghan et al., 2017; Tabatabaee et al., 2016). 

Fotiaudu 2015 while researching the relation between Motor Development and Self-Esteem of Children and Adolescents 

with Visual Impairment that  concluded that when a person improves  his/her  motor development improves simultaneously  

his/her self-esteem and vice versa.   

In our study we aimed to investigate the relationship between practicing certain sports: climbing and swimming and self-

efficacy. We noticed that practicing these sports twice a week led to increased scores for Self-Esteem Inventory.  

In addition to increasing the values of the total score, we noticed a statistically significant change for all subscales. The 

most significant change was observed in the social self esteem subscale for both of the groups.  

Maniu 2013 while researching the correlation between physical activity and social quality of life concluded that physical 

activity has a great positive influence upon the quality of life of disabled children especially the social quality of life.  

In this study we did not aim to investigate the level of motor acquisitions specific to climbing and swimming. But we 

wanted to see if practicing a sport changes the level of self-esteem.  

There are a variety of processes by which exercising improves our self-esteem. For starters, exercising improves our mood 

and puts our minds in a more pleasant state in the short term. Second, exercise makes us feel good about our physical selves 

– our abilities and physique – in the long run. Finally, exercise gives us a sense of success that enhances our confidence in the 

short and long term. 

The growing body of data demonstrating the positive influence of physical activity on self-esteem, a critical indication of 

emotional, cognitive, and social well-being, is providing encouragement and advice to those seeking to develop exercise 

programs that benefit people and society as a whole. 
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Conclusions 

Self-esteem can be influenced by sport activities. 

Visually impaired children s self-esteem can be influenced by regular sport activities. 

Swimming and climbing practiced regularly lead to a positive change in self-esteem of visually impaired children.   

We cannot conclude if the level of performance of the practiced sport influences the level of self-esteem. But simple 

participation in sports activities positively influences the level of self-esteem in all it s domains.  

 

 

References 

 
Arbesman, M.,  Bazyk, S., & Nochajski, S. M.  (2013).  Systematic  review  of  occupational  therapy  and mental health promotion, prevention, and 

intervention for children and youth. Am J Occup Ther., 67(6), e120‐e130.  

Bagien, T. E., Halvari, H., & Nesheim, H. (2010). Self-Determined Motivation in Physical Education and its  Links  to  Motivation for Leisure-Time  Physical  
Activity,  Ph 

ysical  Activity,  and Well-Being  in General. Perceptual and Motor Skills, 111(2), 407–432.  

Beach, J. D., Robinet, J. M., & Hakim-Larson, J. (1995). Self-esteem and independent living skills of adults with visual impairments.  Journal of Visual 

Impairment  & Blindness, 89, 531-540.  

Chatzisarantis, N. L. D., & Hagger, M. S. (2009). Effects of an intervention based on self-determination theory on self-reported leisure-time physical activity 

participation. Psychology and Health, 24, 29–48.  
Chountoumadi, A., Pateraki, L., & Xenaki , Ch. (2008). Dictionary of Psychology. Athens. 

Coopersmith, S. (1967). The antecedents of self – esteem. San Francisco: Freeman. 
Craig, W., Pickett, W., & King, M. (2020). The health and wellbeing of Canadian adolescents: Findings from the 2018 health behaviour in school-aged 

children study. Public Health Agency of Canada.   

Dehghan, L., Mirzakhani, N., Rezaee, M., & Tabatabaee, M. (2017). The Relationship Between Fine Motor Skills and Social Development and Maturation. 
Iranian Rehabilitation Journal, 15(4), 407-414.  

Donnelly, J.  E.,  Hillman,  C. H.,  Castelli,  D.,  Etnier, J.  L.,  Lee,  S.,  Tomporowski, P., Lambourne, K.,  & Szabo-Reed, A. N. (2016). Physical activity, 

fitness, cognitive function, and academic achievement in children: A systematic review. Medicine and Science in Sports and Exercise, 48(6), 1223-1224.  
Ericsson, I., & Karlsson, M. K. (2014). Motor skills and school performance in children with daily physical education  in  school - a  9-year  intervention  

study. Scand  JMed  Sci  Sports,  24(2),  273–8  

Fotiadou, E., Christodoulou, P. Tsimaras, V., Mousouli, M., & Soulis, S.-G. (2015). Motor Development and  Self-Esteem  of  Children  and  Adolescents  
with  Visual  Impairment. Journal  of  Education  in Practice, 5, 97-106.   

Haapala,  E.  A.,  Poikkeus,  A.-M.,  Tompuri,  T.  T.,  Kukkonen-Harjula,  K.,  Leppanen,  P.  H.,  Lindi,  V.,  & Lakka, T. A. (2014). Associations of motor 

and cardiovascular performance with academic skills in children. Med Sci Sports Exerc., 46(5), 1016–24.  
Huurre, T. Μ. (2000). Psychosocial development and social support among adolescents with visual impairment. Tampere, Finland: University of 

Tampere. 

Haisan, A.A. (2013). Disfunctionalitati in sistemul educational national. Presa Universitara Clujeana. 
Huurre, T. M., & Aro, H. M. (1998). Psychosocial development among adolescents with visual impairment. European Child & Adolescent Psychiatry, 7(2), 

73-78. 

Huurre, T. M., Komulainen, E. J., & Aro, H. M. (1999). Social support and self-esteem among adolescents with visual impairments.  Journal   of   Visual   
Impairment   & Blindness, 93(1), 26-37.  

Maniu, D. A., Maniu, E. A., Grosu, V. T., Grosu, F. E. (2019). Movement activities and quality of life of visually impaired students. Education, Reflection, 

Development, Seventh Edition, European Proceedings of Social and Behavioural Sciences EpSBS.  85, 560-567 
Maniu, D. A., Maniu, E. A., Benga, I., 2013. Effects of an aquatic therapy program on vital capacity, quality of life and physical activity index in children 

with cerebral palsy. HVM Bioflux 5(3):117-124. 

Miklánková, L.,Navrátilová, A.(2020). Influence quality of the motoric on the level children ś self-esteem and happiness, European Proceedings of 
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Abstract 

 
During puberty, young athletes face many changes and transformations, both physically and psycho-emotionally. Thus, many studies focus 

on the importance of personality characteristics in sports performance. The aim of this paper is to assess the conscientiousness, the main 

factor of personality, and its facets, among rugby players during puberty. Thus, we assume that rugby players in puberty, in the area of 

Moldova, have high values of conscientiousness and its facets, but also consider that there are significant differences between the values of 

facets, depending on the gender and city of origin of the players. In this regard, 132 male and female rugby players were investigated 

(68=male and 64=female) during puberty, from several teams from different cities in Moldova (N total=132, Gura Humorului=22 boys, 

Bârlad=23 boys, Iași M=23 boys, Iași F=35 girls, Pașcani=29 girls). To assess conscientiousness, the Big Five Questionnaire©plus_short 

was applied, a tool that investigates all personality factors, built and validated on the Romanian population in accordance with the Big Five 

model. The individual results were generated and interpreted by the PsihoProfile platform, and the values of the five meta-factors and their 

facets were introduced and analyzed using the IBM SPSS Statistics 20 program, using analysis tools such as descriptive statistics, Anova 

and multiple comparison. The results of our research show us high values of conscientiousness and its facets among rugby players, but at 

the same time there are significant differences between the values of some facets. 

 
Keywords: rugby; puberty; personality; conscientiousness. 

 

1. Introduction  

 

During puberty, young athletes face many changes and transformations, both physically and psycho-emotionally. Thus, 

many studies highlight the importance of personality characteristics in sports performance. 

Sport can be considered a platform conducive to the development of skills and values, benefits that children need in the 

processes of growth and development (Abalașei et al., 2017). 

In recent decades, the subject of personality has received considerable attention in the literature of sports psychology 

(Brinkman et al., 2016), demonstrating that the sports performance of professional players is influenced by personality and 

psychological traits of individuals (Yunusa et al., 2016). Thus, some specialists consider that it is necessary to have research 

and evidence aimed at the field of personality in the sports context (Rabelo et al., 2014). 

During adolescence, gender differences become increasingly evident and can have a significant impact on participation in 

sports activities (Brown, Patel, & Darmawan, 2017). 

The literature states that athletic identity is shaped mainly by two personality factors, extraversion and the competitive level 

of the individual (Cabrita et al., 2014), and other authors believe that it is determined by an increased level of extraversion, 

conscientiousness, stability emotional and openness, and a low level of agreeableness (Khan, Ahmed, & Abid, 2016). 

The effects of physical activity on human personality are presented in longitudinal studies where there are significant 

positive associations between participation in sports activities and personality changes of extraversion and conscientiousness 

(Stephan et al., 2014; Allen et al., 2015). 

On the other hand, it has been shown that athletes who participate in team sports have a lower level of conscientiousness 

than athletes who participate in individual sports (Eagleton, McKelvie, & de Man, 2007; Nia & Besharat, 2010; Allen, 

Greenlees, & Jones, 2011; Malinauskas et al., 2014). 

It has been found that physical activity is positively correlated with extraversion and conscientiousness and negatively 

correlated with neuroticism (Allen & Laborde, 2014). Gender differences were also found in the relationship between physical 

activity and personality traits, where openness to experience was a significant predictor of moderate physical activity in 
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women, while agreeableness, emotional stability, and conscientiousness were related to activity vigorous physics in men (Aşçi 

et al., 2015). 

Conscientiousness and extraversion are the most valid predictors of physical activity and sports in various studies, showing 

that people with higher levels of conscientiousness and extraversion are more physically active and that those with higher 

levels of conscientiousness, agreeableness, and emotional stability have more athletic success (Wilson & Dishman, 2015; 

Steca et al., 2018; De Vries, 2020). 

Conscientiousness has shown a significant positive correlation with success in athletic performance in many previous 

studies (Allen & Laborde, 2014; Tran, 2012; Allen et al., 2011). Highly conscientious athletes typically use better training 

strategies, take fewer reckless risks, and use more effective coping strategies (Allen & Laborde, 2014; Mirzaei, Nikbakhsh, & 

Sharififar, 2013). 

The game of rugby is an increasingly popular sport around the world, which requires specific somato-functional and mental 

characteristics (Oprean et al., 2017). The amount and proportions of body fat has remained a central element in the analysis 

of body composition (Neculăeș & Lucaci, 2016), especially among rugby players. But, from a psychological point of view, 

the following characteristics are highlighted, self-control, collaboration, combativeness, decision-making ability, fair play, 

courage, discipline, emotional balance, maturity in thinking and initiative, which are necessary in shaping future performance 

athletes (Archibold et al., 2017; Leung, Smith-Franettovich, & Hides, 2017; Chiwaridzo et al., 2015; Read et al., 2017; Read 

et al., 2018; Burger et al., 2015). 

However, research aimed at investigating the selection criteria of rugby players is insufficient, showing that the selection 

is generally based on the experience of players and coaches (Gabbett, Jenkins, & Abernethy, 2011; Chiwaridzo et al., 2019). 

In another study, the results obtained among rugby players, with an average age of 24 years, showed that they have a high 

level of extraversion, agreeableness and conscientiousness and normal values, slightly low, in the case of neuroticism and 

openness to experience (Martinaș & Lepciuc, 2020). At the same time, no differences were observed between the level of 

conscientiousness, between professional rugby players and semi-professional rugby players (Kruger, Du Plooy, & Kruger, 

2019). 

 

2. Methods 

 

The aim of this paper is to assess the conscientiousness, the main factor of personality, and its facets, among rugby players 

during puberty. Thus, we assume that rugby players in puberty, in the area of Moldova, have high values of conscientiousness 

and its facets, but also consider that there are significant differences between the values of facets, depending on the gender 

and city of origin of the players.  

In this regard, 132 male and female rugby players were investigated (68=male and 64=female) during puberty, from several 

teams from different cities in Moldova (N=132, Gura Humorului=22 boys, Bârlad=23 boys, Iași M=23 boys, Iași F=35 girls, 

Pașcani=29 girls). 

To assess conscientiousness, the Big Five Questionnaire © plus_short was applied, a tool that investigates all personality 

factors, built and validated on the Romanian population in accordance with the Big Five model. The individual results were 

generated and interpreted by the PsihoProfile platform, and the values of the five meta-factors and their facets were introduced 

and analyzed using IBM SPSS Statistics 20. The values of the conscientiousness are coded on a scale from 1 to 10, and those 

of the facets, personal efficiency, order, ambition, perseverance, cautiousness and moral rigidity on a scale from 1 to 4. In 

both cases, the values obtained can be considered dominant characteristics of the subjects only if they represent extremes 

related to the evaluation scale. To confirm the hypotheses of the paper, analysis tools such as descriptive statistics, Anova and 

multiple comparison were used. 

 

3. Results  

 

The share of conscientiousness values on the entire sample is shown in Figure 1, where we can see that most values are 

between 6 and 7, from which we deduce that the conscientiousness factor has normal values, slightly high. The subjects are 

ambitious, organized, persevering and meticulous people, with a strong sense of duty and fairness. 
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Fig. 1. Distribution of conscientiousness averages for each sample 

 

Using the line graphs in Figure 2, we note that female subjects have a higher share of increased values in terms of ambition, 

order, perseverance, and cautiousness, compared to male subjects. 

 
 AMBITION MORAL RIGIDITY PERSONAL EFFICIENCY 

MALE 

FEMALE 

   
 ORDER PERSEVERANCE CAUTIOUSNESS 

 

   

 
Fig. 2. Distribution of values of facets of conscientiousness according to the gender of athletes 

 

Through the diagrams in Figure 3 we can see the graphical representation of the values of the facets of conscientiousness 

depending on the city of origin of the athletes, on the entire sample of subjects. 

In the case of ambition, the whole sample has high values, the subjects being motivated, persevering people, who want to 

achieve special things to impress those around them. 

Regarding the moral rigidity, the subjects from Bârlad, Gura Humorului and Iași M obtained low values, the highest values 

being found in female subjects from Iași. People who get high scores are extremely fair, with a very well-developed sense of 

duty and moral obligations. 

The share of personal efficiency averages is similar in all the investigated samples, the high values of this facet indicating 

that individuals have confidence in their personal ability to achieve their goals, they feel able to solve various difficult 

problems.  

The largest share of the increased values of the order is observed among the subjects from the cities of Bârlad and Pașcani, 

the others having a symmetrical distribution. People with high scores have a planned program, very well developed, 

organizing all their activities in detail. 

We notice that the whole sample has a large share of the high values of the perseverance facet, these individuals being 

characterized by discipline, working hard in the actions they take. 
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Cautiousness has a higher weight in the case of low values in all cities, except the city of Iasi F. These individuals are 

spontaneous, make quick decisions, acting on instinct, without thinking about alternatives or consequences. 

 
 BÂRLAD 

GURA 

HUMORULUI 
IAȘI M PAȘCANI IAȘI F 

 

AMBITION 

 

MORAL RIGIDITY 

 

PERSONAL EFFICIENCY 

 

ORDER 

 

PERSEVERANCE 

 

CAUTIOUSNESS 

 

 

Fig. 3. Share of values of facets of conscientiousness according to the city of athletes 

 

By applying the Anova test, the averages of conscientiousness and its facets were compared according to the gender of the 

athletes, thus resulting in significant differences (p <0.05) in the case of debt and cautiousness, but also according to the city 

of origin of the athletes, resulting in significant differences (p <0.05) in case of moral rigidity. 

The multiple comparisons made, highlight the groups that differ on average from the sample of subjects, represented in 

our case by the 5 cities, Bârlad, Gura Humorului, Iași M (male), Iași F (female) and Pașcani. Thus, in the case of moral 

rigidity, there are significant differences between the players from Bârlad and the players from Iași and Pașcani, but also 

between the male and female athletes from Iași (p <0.05). From the point of view of cautiousness, differences between the 

averages are noticed between the players from Iași and the players from Gura Humorului (p <0.05). 

Therefore, we can say that the factor of conscientiousness and its following facets, personal efficiency, order or planning, 

ambition and perseverance, define the personality profile of rugby players in puberty in Moldova, the differences between 

environments being insignificant. 

 

4. Discussion  

 

The results of our research show us high values of conscientiousness and its facets personal efficiency, order or planning, 

ambition and perseverance. Referring to the results from the literature, conscientiousness has high values both in the case of 

female subjects (Allen et al., 2011) and in the case of male subjects (Aşçi et al., 2015). 

Practicing a team sport is negatively correlated with conscientiousness (Eagleton et al., 2007; Nia & Besharat, 2010; Allen 

et al., 2011; Malinauskas et al., 2014; Ilyas & Salehian, 2011), but the high performance of athletes is positively correlated 

with this factor (Khan et al., 2016; Allen & Laborde, 2014; Tran, 2012; Allen et al., 2011). Except for the positive correlation 

of conscientiousness with the game of rugby (Martinaș & Lepciuc, 2020), there are no studies that correlate this factor and its 

facets with the practice of the game of rugby. 

Thus, the high results of conscientiousness and its facets personal efficiency, order or planning, ambition and perseverance, 

define rugby players in puberty. 
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Conclusions  

Therefore, personality and its factors influence sports performance, and for this reason, it is necessary to analyze the 

personality since puberty of individuals, to determine the dominant characteristics of athletes. The results of our research 

show us high values of conscientiousness and its facets among rugby players, but at the same time there are significant 

differences between the values of some facets. We therefore consider that the investigation of the athletes' personality from 

the selection period is a necessary one, as this can be one of the predictive factors of the sports performance. 
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Abstract 

 

In this study we will present the results obtained after the investigation of 18 players located on the position of right back, left back and 

center, from 3 teams (CSM Focşani 2007, HC Voinţa Savinidue Sebeș and HC Sibiu), who participated in the national competitions between 

2011-2017. Throwing at the goal, regardless of the throwing mode used (flung, launched or pushed), can be executed from the spot, from 

running, from jumping, from plunge, with crossed steps, skipping, this was the triggering idea of the approach we made in this research to 

identify the effective throwing procedures more often used by the players of the nine-meter line in the teams of the National Championship 

of Romania, Division A. The data retrieval for this research was done with the help of match sheets, in which each throw at the goal of one 

of the players of the 9-meter line was centralized according to the completion process used. As a result of the analysis and processing of the 

data obtained as a result of the recordings made at the matches of the handball teams participating in the study, a series of particularly 

interesting results have emerged regarding the efficiency of the completion procedures specific to the players from the nine-meter line. 
 
Keywords: handball, seniors, performance, left back, center, right back 

 

1. Introduction 

 

Being a former professional sportsman and wanting to contribute to the increase of the performance in the handball game 

for the future generations of handball players, I conducted the "study on the efficiency of the scoring procedures specific to 

the players in the 9-meter line from the senior handball teams", starting from the idea "Throwing at the goal, regardless of the 

throwing mode used (flung, launched or pushed), can be executed from the spot, from running, from jumping ,from plunge, 

with added steps, skipping"(Cercel, P., 1980), hoping that the results obtained will be taken into account and used by the 

technical staff of the club teams and also of the national teams, in order to try to improve the procedures the players use to 

score and to increase performance.  

It is useful to know, when referring to the analysis of the efficiency of the technical procedures used in the game of 

handball, that "the execution of a specific skill by a player depends on the constitution, physical qualities, type of nervous 

activity and other features" (Stoian, I., 2014). 

It is important that "the results obtained should constitute the starting point for the next years, changing the means and 

methods used, but also setting clear aims (Stoian, I., 2017). 

At the same time, we must bear in mind that currently "there is a tendency to achieve the efficient multipurpose player on 

the entire 9-meter line" (Mihăilă, I., 2006). 

This study is based on the centralization of the throws at goal of the players from the 9-meter line, from three teams 

registered in the national championship of Division A in Romania, in which I played, these teams being CSM Focşani 2007, 

HC Voinţa Savinidue Sebeș and HC Sibiu. 

The centralization of the throws at the goal was achieved through the game sheets, in which the referees score each throw 

of the players, whether the throw is scored or not.  

In this research, 18 players from the clubs listed above were involved in order to make the result as realistic and conclusive 

as possible. At the same time, the study required approximately 70 record sheets for each match in the three championships 

studied between 2011 and 2017, these sheets being centralized and interpreted in annual sheets for each team, in order to 

achieve the efficiency percentage of each throwing process. 
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2. Materials and methods 

 

At each match of the three national championships of the Men's Handball Division A, between 2011-2017, in which I 

played myself, I centralized each game sheet of the respective match and organized them into tables entitled "Registration 

form no X", in order to be able to calculate each throw of a player from the 9-meter line and his achievements according to 

the throwing process used. At the same time, we inserted the opposing team, the place of the match, the date, the score at 

halftime and the final score. 

 
Table 1. REGISTRATION FORM NO. 22 HCM SIGHIȘOARA – HC SIBIU 

LOCATION: SIGHIȘOARA | DATE: 22.05.16 | BREAK SCORE: 15-13 | FINAL SCORE: 33-30 

PROCESS RIGHT BACK CENTER LEFT BACK 

JUMP THROWING 3/2 9/4 5/3 

THROWING WITH ADDED STEP 1/0 0 0 

CROSSOVER THROWING 0 0 0 

RUNNING THROWING 0 5/3 0 
AVOID THROWING 1/1 0 0 

HIP THROWING 2/1 4/2 0 

DIVING THROWING 0 0 0 
OVERCOMING THROWING 1/0 1/1 4/2 

BULLET THROWING 0 0 0 

THROWING FROM 7 METERS 0 0 2/2 
TOTAL GOALS 8/4 19/10 11/7 

 

At the end of each championship, based on the registration sheets of each game, we were able to centralize all the throws 

and goals scored by the players of the 9-meter line in that team, thus finding out the effectiveness of the throwing procedures 

on each position separately. 

 
Table 2. FINAL CENTRALIZATION TABLE OF THE 2011 CHAMPIONSHIP FOR HANDBALL TEAM CSM FOCSANI 2007 

 

 
Table 3. FINAL CENTRALIZATION TABLE OF THE 2013 CHAMPIONSHIP FOR HANDBALL TEAM HC VOINȚA SAVINIDUE SEBEȘ 

 
 

 

 

PROCESS RIGHT BACK CENTER LEFT BACK 

JUMP THROWING 72/55 37/20 134/98 

THROWING WITH ADDED STEP 2/1 3/3 1/1 

CROSSOVER THROWING 1/1 2/2 8/6 

RUNNING THROWING 21/15 20/9 32/21 

AVOID THROWING 8/5 12/9 7/3 

HIP THROWING 30/15 50/24 12/4 

DIVING THROWING 2/2 8/6 4/1 

OVERCOMING THROWING 37/15 25/13 63/39 

BULLET THROWING 2/2 1/0 3/1 

THROWING FROM 7 METERS 33/24 15/10 37/35 

TOTAL GOALS PER POST 208/135 173/96 301/209 

TOTAL GOALS LINE OF 9 METERS 682/440 

PROCESS RIGHT BACK CENTER LEFT BACK 

JUMP THROWING 120/80 47/35 102/78 

THROWING WITH ADDED STEP 2/0 1/1 1/0 
CROSSOVER THROWING 2/1 0 6/3 

RUNNING THROWING 17/10 8/6 17/9 

AVOID THROWING 8/4 2/0 12/7 
HIP THROWING 16/15 53/36 8/2 

DIVING THROWING 0 2/2 0 

OVERCOMING THROWING 35/26 44/32 80/61 
BULLET THROWING 0 3/2 1/1 

THROWING FROM 7 METERS 39/30 5/3 20/14 

TOTAL GOALS PER POST 239/166 165/117 247/175 
TOTAL GOALS LINE OF 9 METERS 651/458 
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Table 4. FINAL CENTRALIZATION TABLE OF THE 2016 CHAMPIONSHIP FOR TEAM HC SIBIU 

 
Table 5. CENTRALIZATION TABLE FINAL RESULTS 

 

 

Following the results obtained after these three years of study, with the help of the centralizing tables at the end of each 

championship, we calculated all the throws at the goal from the three teams participating in the study, from each player of the 

9-meter line, and we classified them according to the throwing process used. 

According to this table we can see how many throws and how many goals were in the three national championships, as a 

left back, center or inter right game, by the scoring process used by the player. 

 

3. Results and Discussions 

 

After the total centralization of the data, diagrams were made showing the efficiency of each throwing process, namely 

the number of throws at goal and the number of goals scored through the respective throwing process. 

Following these sheets and these diagrams we calculated the effectiveness of the process as a percentage and highlighted 

the process of throwing at the goal, which is more often used by the players of the 9-meter line. 

 

 
Fig. 1. Results for right back 

251
5
3
38
21

60
3

103
2

74

167
1
2
25
13
39
3

56
2

55

0 50 100 150 200 250 300

JUMP THROWING

CROSSOVER THROWING

AVOID THROWING

DIVING THROWING

BULLET THROWING

RIGHT BACK

Goals Throw

PROCESS RIGHT BACK CENTER LEFT BACK 

JUMP THROWING 59/32 44/24 188/117 
THROWING WITH ADDED STEP 1/0 1/1 1/1 

CROSSOVER THROWING 0 0 4/3 

RUNNING THROWING 0 16/9 20/11 
AVOID THROWING 5/4 1/0 8/5 

HIP THROWING 14/9 41/24 9/7 

DIVING THROWING 1/1 1/1 2/2 
OVERCOMING THROWING 31/15 28/15 78/45 

BULLET THROWING 0 0 0 

THROWING FROM 7 METERS 2/1 2/2 41/31 
TOTAL GOALS PER POST 113/62 134/75 351/222 

TOTAL GOALS LINE OF 9 METERS 598/359 

PROCESS RIGHT BACK CENTER LEFT BACK 

JUMP THROWING 251/167 128/79 424/293 

THROWING WITH ADDED STEP 5/1 5/5 3/2 
CROSSOVER THROWING 3/2 2/2 18/12 

RUNNING THROWING 38/25 44/24 69/41 

AVOID THROWING 21/13 15/9 27/15 

HIP THROWING 60/39 144/84 29/13 

DIVING THROWING 3/3 11/9 6/3 

OVERCOMING THROWING 103/56 97/60 221/145 

BULLET THROWING 2/2 4/3 4/2 

THROWING FROM 7 METERS 74/55 22/15 98/80 

TOTAL GOALS PER POST 560/363 472/288 899/606 

TOTAL GOALS LINE OF 9 METERS 1931/1257 
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Fig. 2. Results for center 

 

 
Fig. 3. Results for left back 

 

Following the analysis and processing of the data obtained as a result of the recordings made at the matches of the handball 

teams CSM FOCȘANI 2007, HC VOINŢA SAVINIDUE SEBEȘ and HC SIBIU, a series of particularly interesting results 

have emerged regarding the efficiency of the scoring procedures specific to the players in the nine-meter line: 

- JUMP THROWING, from a distance is the main scoring process for the players in the 9 m line, the left back  use the 

procedure in 48.34% of the cases, the center in 27.43%, and the right back in 46.0% of the situations from which they score. 

- THROWING WITH ADDED STEP is a fairly rare process also used by players; 0.33% left back, 1.73% centre and 

0.27% right back. 

- CROSSOVER THROWING as is the previous one, is a rather rarely used  by the subjects; 1.98% the left back, 0.69% 

the center and 0.55% the right back. 

- RUNNING THROWING surprisingly, tends to slowly replace the previous two scoring procedures; 6.76% left back, 

8.33% center and 6.88% right-hand. 

- AVOID THROWING is a rather difficult process, rarely used; 2.47% the left back, 3.12% the center and 3.58% the right 

back. 

- HIP THROWING is used in most cases by the centre; 2.14% the left back, 29.16% the centre and 10.74% the right back. 

- DIVING THROWING is not a specific procedure for the players of the 9 metre line; 0.49% the left back, 3.12% the 

center and 0.82% the right back. 

- OVERCOMING THROWING is one of the main scoring procedures being used; 23.92% the left back, 20.83% the 

center and 15.42% the right back. 

- BULLET THROWING is a seldom used process, 0% left back, 0% centre and 0% right-hand back. 

- THROWING FROM 7 METERS 13,20% left back, 5,20% center and 15,15% right back. 

 

Also after analyzing and processing the data obtained, we were able to calculate the efficiency of each post as a percentage, 
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so that the young right-backs scored 363 times out of 560 throws (64.82%), the center scored 288 times out of 472 throws 

(61.01%), and the left back scored 606 times out of 899 throws (67.40%).  These percentages can lead to the conclusion that 

a team's nine-metre line has a percentage of over 60% in succeeding to score. 

Planning and record keeping of the individualized instructive process must be a mandatory condition for each coach, 

regardless of the level of knowledge and training of the athletes with whom he works. 

The improvement of the collective tactical actions should be done in the framework of the tactical training lessons, 

repeated until they become almost automatisms for all the players. It is advisable that these actions be done not only with the 

players in the top 7, but also with the extras, so that if they take part in the game they do not encounter problems in solving 

the game situations. 

Coaches must instill in young athletes the idea and conviction of conducting an independent individual training program 

in order to achieve an equal level of training with the other members of the team. 

The individualization of the instructive process is necessary to guide, train, develop and perfect each athlete according to 

the individual psychic and biomotric peculiarities, in order to raise to the maximum the level of effort capacity according to 

the requirements of modern handball. 

The coach should carry out individualized trainings on homogeneous groups or with similar peculiarities in order to solve 

more easily the multitude of tasks occurring at a handball team. 

 

Conclusions 

 

At the end of this thesis, a series of conclusions can be drawn, both regarding the research work itself for this work, as 

well as conclusions regarding the approached topic. Finding strategies to increase the efficiency of the scoring procedures 

specific to the players in the 9m line during the sports training is an imperative requirement in obtaining good results in both 

domestic and international sports competitions. Also, the following ideas are particularly relevant: 

• The individualization of the instructive process is necessary to guide, train, develop and perfect each athlete 

according to the individual psychic and biomotric peculiarities, in order to raise to the maximum the level of effort capacity 

according to the requirements of modern handball. 

• The individualization of the instructive process is advisable to be carried out after a scientific, systematic, continuous 

and multidisciplinary study on the individual peculiarities of the handball player. 

• The means and methods within the individualized training process must be differentiated according to the individual 

peculiarities. 

• In choosing the methods and means during the individualized training, it is recommended that the coach considers 

the individual peculiarities of the players from the psycho-motor point of view as well as the tactical specificity of the team 
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Abstract 

 
Such as any sports discipline, is imperative to have a better understanding of the player’s behavior as well as a good assessment of their 

level of physical development even if we are to speak about the junior period. The aim of this study is in a first phase to assess the players 

on from two perspectives. One is related to the 2D/4D ratio, a measurement taken from the two fingers from their hand, that can be connected 

to aggressiveness, and the other is related to the somatic evaluation in order to see if there is any correlation between these two aspects. As 

methods we have used, for the first measurement, a digital caliper for a better measurement of the hand, and for the somatic measurement 

we used two pieces of equipment: for assessing the height we have used an infrared telemeter and for the assessment of the body mass and 

BMI we used a body analyzer for a more accurate output of data. The subjects of the study were represented by a number of 92 junior 

players, more exactly 46 handball players and 46 football players, with ages between 14 and 15 years. Conclusions will be withdrawn after 

analyzing the information received from the statistical analysis.  
 
Keywords: aggressivity, junior football players, junior handball players, correlation; 

 

1. Introduction 

 

In the modern era, we can observe a continuous growth of the characteristics and demands of the sports area all around the 

world from the amateurs to the elite levels. Thus, by this development, it is safe to say that other components that create a 

good player tend to appear from the youngest ages. In what concerns the junior handball players, their success rate can be 

quantified by the connection that is set between their motor levels and also the state of mind and way of being from a 

psychological point of view.  

Some authors have established the fact that prenatal testosterone (T) can have some effects on human behaviors (Cohen et. 

al., 2005). The ratio between the index and the ring finger length (2D/4D), may be considered to be a marker of the prenatal 

T (Manning et. al., 1998).  

If we are to talk about the applicability of this measurement in the sports area some researchers had found a strong 

relationship between the 2D:4D ratio and variables such as success in sports. Other studies (Hyde, 2005) tend to rely on the 

correlation between this measurement and aggression levels, especially in males, they being the ones having higher levels 

when comparted to females. 

According to (Archer, 2009), aggression can be related to a behavior intended to harm another individual, and shows 

differences amongst humans highlighted in other research articles (Campbell, 2006), more exactly males having the tendency 

to be more aggressive than females. 

Studies from the specialty literature have suggested that prenatal testosterone can have a bond with the formation of the 

second- and fourth-digit ratio with some high levels of androgens on the fetal period (Lutchmaya et al. 2004; Zheng et al. 

2011). 

This digit ratio was furthermore related to the physical performance of athletes (Tester et al. 2007;  Hönekopp et al. 2010) 

and some of the studies have shown that in case of male athletes they have a lower 2D:4D ratio that nonathletes (Giffin et al. 

2012; Baker et al. 2013) These reports are either based on rather small study groups and/or not including populations of 

Olympic athletes. 

On consulting the specialty literature, we have found evidence that the prenatal hormonal area acts as a determinant for 

gender differences in behavior (Hines, 2004). Researchers as Manning et. al. (2008), sustain the fact that a low 2D:4D 

measurement can be related to high testosterone levels from a young age. This measurement is being differentiated for the 
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males, they having longer fingers that women. Some evidence shows that the 2D:4D has the tendency to have stronger 

associations with the right hand than the left one. 

As the Sports and Fitness Industry Association states, there are more than 40 million children and adolescents that 

participate in team sports only in the unites states, and their activity varies from golfing to swimming. All around the world, 

many other practice this kind of activities, this meaning that in order to practice it at a high level, they need to have a good 

preparation of the mind and body. 

As Eromo and Levy, (2017) affirm, self-esteem can reflect the own achievements in close relation with ones aspirations. 

All humans being different meaning that we focus on different aspects of the life, socially and physically, giving different 

importance to the opinions of other around us. (Stephens et. al., 2017; Strandell, 2017). All these differences could be managed 

depending on gender, culture, environment (Chen et al., 2016; Ciccolo et al., 2016), and all this continuous pursuit of the self-

esteem can bring on one side costs, and also benefits (Crocker & Park, 2004). 

Also, aggressivity levels can have a great impact in the decisional area of the players, even if they are at a junior level.  

Such as (Cerin et. al., 2000) state, the importance of role cognition and emotions have been demonstrated to have a great 

influence in sports psychology and also correlates with a motivational theory that can pe approached in the cognitive process 

by creating specific emotions (Jones, 2003). 

Other authors sustain the fact that experiences from an emotional point of view can be modified by individual and 

situational variables (Lazarus, 1999; Ruiz & Hanin, 2004). Many other authors state the fact that team sports tend to require a 

moderate and emotional experiences (Cerin et al., 2000; Dunn & Nielsen, 1996; Martens, Vealey, & Burton, 1990). Different 

results about the correlation between emotion and performance factors may be inconsistent for different team sports. 

Even tough high aggressivity levels can be seen as a sort of disability, some authors state that the first step towards 

producing good indicators of disability is to have a clear definition that can be operationalized in a quantitative data collection 

(Ungurean, 2018), in our case this being excluded because we are not seeing these levels as good indicators. 

Such as we have mentioned in the abstract, our main point of interest is in a first phase to approach the subject regarding 

the measurement of the 2D:4D ratios, in order to highlight its correlation with some aggressivity levels of the players, and in 

a second phase to see if this evaluation has any positive correlation with some somatic features of junior handball and football 

players.    

Authors as Abalașei & Popescu (2015) state that he education of the future performance athletes is based on sports 

principles that lead to modeling the behavioral ways in training and competition, in case of both athletes and coaches must 

reach a certain level of understanding in order to complete the tasks that are mandatory for the game. Other authors such as 

(Radu et al., 2015) sustain the fact that anthropometric measurements have the major advantage of studying the physique of 

different populations this could being the case of this study, because we consider these measurements to be important in 

correlation with aggressivity levels of the football and handball players. 

 

2. Material and method 

 

In this study, we have assessed a number of 92 junior players from handball and football area that which activate in the 

Moldavian area of Romania. The entire group has the same distribution of age and playing experience. In a first phase we 

have measured the length of the index and ring fingers from the right hand in order to correlate them to the aggressiveness 

levels that can be related to these indices.  

We consider that the 2D:4D ratio can have significant correlations with some somatic measurements, this being  

Furthermore, we also have assessed their height using an infrared telemeter and for the evaluation of their body mass and 

BMI we have used electronic body analyzers that use bioimpedance technology, also this being the reason for a better 

accumulation of data. 

For the correct measurement of the athlete's height, it is necessary for him to be barefoot, in the sitting position 

(orthostatism), touching with his back, head and heels a vertical wall; the head is facing forward. Using a rangefinder or a tape 

measure (a grid graduated in cm and at least 0,5 cm in subdivisions can be glued to the wall) the distance from the ground 

level to the perpendicular projection on the wall of the vertex point level is measured ( the highest point of the skull), 

determined with an object that has an angle of 900 (e.g., a square with a right angle, with sides of 15-20 cm), placed with one 

of the sides on the vertex and one on the wall. It is recorded in centimeters and subdivisions of 0.5 cm. In the field tests 

performed to outline this profile, a bosch GLM 80 laser rangefinder was used, 

Body mass and BMI were evaluated using Omron HBF-511B-E body composition scales, which reproduce the 

aforementioned parameters using BIA (bioelectric impedance analysis) technology, based on 8 sensors that ensure accuracy 

in determining them. 

Procedure: in the first part of the protocol, data on the age, height and gender of the athlete are entered, and he will be 

positioned, barefoot, with his feet on the two sensors at the level of the lower limbs, at the same time the sensor for the lower 

limbs, and the athlete will maintain the position until the analyzer evaluates it.    Press here to insert the text. 
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3. Results 

 
Table 1. Descriptive statistics for the handball and football players 

 

 
Height_F  

(cm) 
Body mass_F 

(kg) 
BMI_F  
(kg/m2) 

2D_F 
 (mm) 

4D_F  
(mm) 

2D/4D_F 

Minimum 144 34,90 15,93 5,90 6,10 0,90 

Maximum 190 75,60 23,84 87,18 87,33 1,07 
Mean 168,1 55,55 19,48 66,41 68,39 0,97 

Std. Deviation 11,67 10,66 1,96 17,23 17,62 0,04 

Std. Error of Mean 1,74 1,59 0,29 2,57 2,63 0,01 
Lower 95% CI of 

mean 
164,60 52,35 18,89 61,24 63,09 0,96 

Upper 95% CI of 
mean 

171,60 58,75 20,07 71,59 73,68 0,98 

Coefficient of 

variation 
6,9% 19,2% 10,1% 25,9% 25,8% 3,6% 

 
 

Table 2. Descriptive statistics for the football players 

 

 2D_H (mm) 4D_H (mm) 2D/4D_H (mm) Height_H  

(cm) 

Body mass_H 

(kg) 

BMI_H  

(kg/m) 

Minimum 63,23 65,31 0,96 157 42,90 15,20 
Maximum 85,25 85,27 1,11 195 98,10 29,29 

Mean 73,66 73,97 1,00 176,2 68,67 22,08 

Std. Deviation 5,81 5,87 0,04 9,07 12,37 3,43 
Std. Error of Mean 0,86 0,87 0,01 1,34 1,82 0,51 

Lower 95% CI of 

mean 

71,94 72,23 0,99 173,5 65,00 21,06 

Upper 95% CI of 

mean 

75,39 75,71 1,01 178,9 72,35 23,10 

Coefficient of 
variation 

7,9% 7,9% 3,6% 5,2% 18,0% 15,5% 

 

In the first  and second tables are presented the descriptive statistics for the football and handball players that took part in 

this study. In what concerns the somatic evaluations we have for the height of the handball players a mean of 176,2, a standard 

deviation of 9,069, standard error of 0,005 and a coefficient of variation of 5,15%.  

The same characteristic for the football group has a mean of 168,1, with a standard deviation of 11,67, a standard error of 

1,74 and a coefficient of variation of 6,9%. 

For the measurement of the BMI (Body Mass Index), for the handballers group we have the following results: Mean - 

22,08, Standard deviation  - 3,43, Coefficient of variation 15,5 %. For the football players group we have: mean – 19,48, 

standard deviation – 1,96 and coefficient of variation of 10,1%. 

The third somatic evaluation is the one related to the BMI (Body Mass Index) of these junior players, and their descriptive 

statistics are also presented above (Table 1). For the junior handball players on the body mass, we have a mean of 68,67 kg, 

standard deviation of 12,37, and a coefficient of variation of 18%. For the football players group the same descriptive have 

the values: mean – 55,5 kg, standard deviation of 10,66 and a coefficient of variation of 19,2%. 

If we are to analyze the results after the first statistical analysis we can state that overall, the football players tend to have 

more optimal results but also a higher coefficient of variation in when compared to the handball players group, this leading 

to the conclusion that the homogeneity of the group is at lower levels, and also the data is not distributed properly. 

As highlighted in the specialty literature, a lower 2D:4D ratio can be related to higher testosterone levels in males, this 

having the possibility of leading to aggressive states. In the case of the two groups, the football players have a lower ratio, 

this leading to a conclusion that they could have the tendency to be more aggressive than the handball players.  
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Table 3. Anova analysis of the two groups 

Table Analyzed Paired t test data     

ANOVA summary      

F 3,909     

P value 0,0098     

P value summary **     

Are differences among means statistically significant? (P < 0.05) Yes     

R square 0,06180     

F (DFn, DFd) 1,634 (3, 178)     

P value 0,1831     

P value summary ns     

Significantly different standard deviations? (P < 0.05) No     

P value < 0,0001     

P value summary ****     

Significantly different standard deviations? (P < 0.05) Yes     

ANOVA table SS DF MS F (DFn, DFd) P value 
Treatment (between columns) 1963 3 654, F (3, 178) = 3,909 P = 0,0098 

Residual (within columns) 29793 178 167,   

Total 31756 181    

Data summary      

Number of treatments (columns) 4     

Number of values (total) 182     

 

 

Furthermore, ANOVA analysis has been conducted in order to establish the differences between the two groups of 

individuals ( junior handball and football players). By using this type of statistical analysis  

Analysis of Variance (ANOVA) is a statistical analysis to test the degree of differences between two or more groups of an 

experiment. The results of the ANOVA test are displayed in a tabular form known as an ANOVA table. The ANOVA table 

displays the statistics that used to test hypotheses about the population means.  

Furthermore, ANOVA analysis has been conducted in order to establish the differences between the two groups of 

individuals ( junior handball and football players). By using this type of statistical analysis, it was also conducted a post hoc 

analysis in order to see which group could have the tendency to has a more aggressive behavior.  

As it is being shown in the table 3 there is a significant statistical differences between means, with the P value of 0,18 and 

r square of 0,061. The treatment between columns (football and handball players) also have a statistical significance of 

P=0,009. 

 
Table 4. Post hoc analysis for the 2D:4D ratio 

 

Tukey’s multiple comparisons test Mean Diff, 95% CI of diff, Significant? Summary   

2D_H (mm) vs. 4D_H (mm) -0,30 -7,30 to 6,68 No ns   

2D_H (mm) vs. 2D_F (mm) 7,24 0,21 to 14,28 Yes *   

2D_H (mm) vs. 4D_F (mm) 5,27 -1,75 to 12,31 No ns   

4D_H (mm) vs. 2D_F (mm) 7,55 0,52 to 14,59 Yes *   

4D_H (mm) vs. 4D_F (mm) 5,58 -1,45 to 12,62 No ns   

2D_F (mm) vs. 4D_F (mm) -1,97 -9,04 to 5,10 No ns   

Test details Mean 1 Mean 2 Mean Diff, SE of diff, q DF 

2D_H (mm) vs. 4D_H (mm) 73,66 73,97 -0,307 2,69 0,16 178 

2D_H (mm) vs. 2D_F (mm) 73,66 66,41 7,24 2,71 3,77 178 
2D_H (mm) vs. 4D_F (mm) 73,66 68,39 5,27 2,71 2,75 178 

4D_H (mm) vs. 2D_F (mm) 73,97 66,41 7,55 2,71 3,93 178 

4D_H (mm) vs. 4D_F (mm) 73,97 68,39 5,58 2,71 2,91 178 
2D_F (mm) vs. 4D_F (mm) 66,41 68,39 -1,97 2,72 1,02 178 

 

For the post hoc analysis tukey, there were conducted a number of six comparisons between families and as it is shown in 

the table above, only two of them have significant statistical values.  

 

 
Table 5. Paired T test for the 2D:4D ratio 

 

Table Analyzed Paired t test data   

Column O 2D/4D_F 

vs. vs, 

Column C 2D/4D_H (mm)   

Unpaired t test  

P value 0,0026 
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Table Analyzed Paired t test data 

P value summary ** 

Significantly different? (P < 0.05) Yes 

One- or two-tailed P value? Two-tailed 

t, df t=3,095 df=89   

How big is the difference?  

Mean ± SEM of column C 0,996 ± 0,0052 N=46 

Mean ± SEM of column O 0,973 ± 0,0052 N=45 

Difference between means -0,023 ± 0,0074 

95% confidence interval -0,037 to -0,0082 

R square 0,097   

F test to compare variances 
 

F,DFn, Dfd 1,039, 45, 44 

P value 0,899 

P value summary ns 

Significantly different? (P < 0.05) No 

 

A T student test for the 2D/4D information was used and calculated the differences for the two groups from a 

statistical point of view. The unpaired t test resulted in having a P value of 0,002 which is statistically significant (P<0,05) on 

a two tailed calculation. The difference between means and structural equation modelling for the first column (handball 

players) is 0,9961 ± 0,005298 and in the case of the second column (football players) is 0,9730 ± 0,005254. Also, the overall 

difference between means is -0,02309 ± 0,007463 with a 95% confidence interval of -0,03792 to -0,008266 and a R square 

value of 0,09715. An F test in order to compare the variances was also conducted and resulted in a P value of 0,8993 which 

is considered not to be statistically different. 

 
Table 6. Paired T test for the IMC values 
 

Table Analyzed Paired t test data 

Column J IMC_F (kg/m2) 

vs. vs, 
Column F IMC_H (kg/m2) 

Unpaired t test 
 

P value < 0,0001 
P value summary **** 

Significantly different? (P < 0.05) Yes 

One- or two-tailed P value? Two-tailed 
t, df t=4,421 df=89 

How big is the difference? 
 

Mean ± SEM of column F 22,08 ± 0,505 N=46 
Mean ± SEM of column J 19,48 ± 0,292 N=45 

Difference between means -2,599 ± 0,5878 
95% confidence interval -3,767 to -1,431 

R square 0,1801 

F test to compare variances 
 

F,DFn, Dfd 3,055, 45, 44 

P value 0,0003 

P value summary *** 
Significantly different? (P < 0.05) Yes 

 

  

Another T student test was made for the IMC values of the two groups (handball and football players). This unpaired T 

test has a P value of 0,000 and is considered to be statistically different on this two tailed comparison. For the difference 

between the mean and the structural equation modelling we present for the first column (handball players) the value of 22,08 

± 0,5059 and for the second one (football players) the value of 19,48 ± 0,2927. The overall difference between means is -

2,599 ± 0,5878 and the 95% confidence interval -3,767 to -1,431 with an R square value of 0,1801. For the F test that was 

conducted to compare variances we obtained a value of 0,00 which is statistically significant. 

 
Table 7. Correlations for the handball players 
 

 2D/4D_H (mm) Height_H (cm) Body mass_H(kg) BMI_H (kg/m2) 

2D/4D_H (mm)     

Height_H (cm) 0,06    
Body mass_H(kg) -0,10 0,53   

BMI_H (kg/m2) -0,18 -0,05 0,80  
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Table 8. P coefficient for the handball players 

 
 2D/4D_H (mm) Height_H (cm) Body mass_H(kg) BMI_H (kg/m2) 

2D/4D_H (mm)     

Height_H (cm) 0,686    

Body mass_H(kg) 0,484 0,000   
BMI_H (kg/m2) 0,208 0,710 1,188  

 

In the tables above (Table 7 and 8), we have calculated correlations between the 2D:4D ratio of the handball players   

the only significant one being the one between the height and body mass, with a P coefficient of 0,000. If we refer to 

significant data when taken into consideration the 2D:4D test, we can state that there has not been found any significant 

correlation from a statistical point of view. 

 
Table 9. Correlations for the football players 

 
 Height_F (cm) Body mass_F(kg) BMI_F (kg/m2) 2D/4D_F 

Height_F (cm)     

Body mass_F(kg) 0,88    

BMI_F (kg/m2) 0,36 0,75   

2D/4D_F -0,01 0,09 0,15  

 

 

 
Table 10. P coefficient for the football players 

 
 Height_F (cm) Body mass_F(kg) BMI_F (kg/m2) 2D/4D_F 

Height_F (cm)     
Body mass_F(kg) 1,302    

BMI_F (kg/m2) 0,014 2,076   

2D/4D_F 0,943 0,528 0,310  

 

Tables 9 and 10 shows in the case of the football players significant r value withing BMI and height (0,36), and a significant 

value on the BMI and Height (P=0,014). If we are to consider the 2D:4D ratio in these statistical calculations for the football 

players, we also do not have any considerable correlations with the somatic evaluations. 

We have also used a student T test for the group that took part in this research, in order to test the hypothesis of this small 

sample of players. We have noticed that that there is a significant difference from a statistical point of view (P < 0.05). We 

also have a difference between the means of -0,02309 ± 0,007463. 

 

4. Discussions 

 

The information gathered from the subjects, after applying the test and measurements, was introduced in the statistical 

analysis software SPSS version 20.0 in order to see if there are any significant correlations between the somatic characteristics 

of the football and handball players and the 2D:4D ratio. As it can be seen highlighted in the tables above, there is not any 

considerable correlation between those, just in the case of some somatic features of the players. 

The only noticeable aspect, when considering the differences between the 2D:4D ratio, is related to the lower indices for 

the football players, this leading to a primary conclusion that they could have the tendency to be more aggressive than the 

handball players group. 

 

 

Conclusions 

 

We can say that the main hypothesis of this research study was not confirmed due to the fact that we have not found 

significant differences between the 2D:4D ratio of the two groups and their somatic characteristics. 

From the tables presented above, we can see that there is some result of the from the interpretation process  that have 

significant correlations and differences but only in the case of somatic tests.  

Another important conclusion that could be withdrawn from this article is connected with the aggressivity levels of junior 

handball players, that may have the tendency to be less aggressive in comparison with the junior football players. 

Even if this 2D:4D ratio can suggest some levels of prenatal and androgen levels of testosterone, that could lead to some 

aggressive behaviours, as we stated before, there were not any relevant findings that could confirm our hypothesis, this leading 

us to another conclusion that the somatic type of these handball and football players is not related to the aggressivity levels 

that can be observed due to this measurement.  
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As previously stated, we could not find many correlations for the 2D:4D ratio and field testing for the two groups of 

players that took part on this study. The importance of this study remains on the agenda of the researchers, and a follow up 

study must be conducted with a larger groups of players from different sports in order to be able to find on a more general 

area similarities of important statistical meanings. 

For the study that was conducted on these junior football and handball players the test was conducted in order to find 

appropriate fields of measurement in order to obtain a homogenic group of analysis. 

Like stated in the discussion part of this article, for the case of aggressivity levels, the football players could have the 

tendency to be more aggressive than handball players, but this is a primary conclusion that needs to be sustained with further 

researches in order to be fully certain on the statements presented.  

As it is shown in the ANOVA analysis which was conducted for the two groups in the perspective of the length of 2D/4D, 

the football players have a higher average length of these fingers, this could be leading to a primary conclusion that they could 

have the tendency to be more aggressive. This is not a final conclusion and further information will be withdrawn in the 

following researches. 
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Abstract 

 

This paper presents the motor behaviour of 8 basketball players, 5 women and 3 men, aged between 15 and 31 years old. Balance and 

movement stability tests are performed using the HUBER® 360 platform in order to obtain the necessary information to avoid injuries 

while practicing high-performance sports. This study applies to athletes, because sports pathologies, which belong to injuries, have negative 

effects on the health of the enhancers for a short period of time, if they are detected in time and long-term, otherwise. The preliminary 

testing on the HUBER 360 device specialized in establishing the performance capacities of the athletes and not only, by detecting certain 

peculiarities of the athletes, makes it possible to correct them and thus improve the sports performances. The measurements made on a 

group of basketball players, men, and women, is appropriate to the sport practiced as professionals and thus can establish training measures 

and technologies for the targeted athletes. In this way, the improvement of sports performances, of their health, but also of the elimination 

of those subjects for whom the practice of performance sports would be destructive or cannot reach the performance required of sport in 

this case "basketball". Among those investigated, it is found that corrective trainings must be applied, but it can also be specified those 

directions, positions, and speeds of travel, which must be avoided or used with caution. The method presented in this paper can be considered 

pioneering in the field and it is part of the doctoral thesis of the main author. 

 
Keywords: basketball players; balance tests; movement stability tests; avoid injuries. 

 

1. Introduction 

 

Sports pathologies entail both negative effects on the health of the athlete and on the sports sector. An injury can result in 

incomplete recovery, residual symptoms, withdrawal from sports and the long-term degenerative joint process.  In 

competitions, injuries are an important issue for sports clubs, especially in the situation where several athletes are unable to 

participate due to acute injuries, thus considerably decreasing the club's chance of success. This entails financial losses that 

increase with the withdrawal from the competition of one or two key athletes due to injuries. (Anandacoomarasamy & 

Barnsley, 2005; Kisser & Bauer, 2010; Maffulli et al., 2011; Valle et al., 2017). That is why investigations are made with 

specialized equipment, through which to provide for possible disturbances or imperfections in the execution of movements 

by the athlete. 

Through the exact data recorded with the Huber 360 device obtained at the evaluation, it can be observed the athlete’s risk 

of suffering a certain injury and thus prophylactically intervention reducing the risk of injuries and the negative consequences 

they entail.  

 

2. Material and method 

 

2.1. The group of athletes investigated 

In order to establish the necessary information to avoid accidents in the practice of performance sports, the evaluation with 

the help of the HUBER 360 device is applied for a group of 8 basketball players, consisting of 5 women and 3 men. They 

were informed about the investigations that are carried out with the specialized device in evaluating and developing a recovery 

program using modern means of investigation. 
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The structure of the basketball group is presented in table 1, which presents the specific elements of each subject 

investigated, noting with F1 – F5 the women who are part of the group and with M1 – M3 the men who are part of the group.  

 
Table 1. The structure of the group of basketball players under investigation 

Subject Sex Age Height [cm] Weight [kg] 

F1 Feminine 29 180 78 
F2 Feminine 15 179 60 

F3 Feminine 16 175 70 

M1 Masculine 20 198 97 
F4 Feminine 23 164 58 

F5 Feminine 23 172 60 

M2 Masculine 21 185 86 
M3 Masculine 31 193 97 

 

Given the high frequency of injuries such as the ankle sprain, it is necessary to use devices such as the Huber 360 with 

which the risk of suffering from a sprain at this level can be predicted by evaluation. Such assessments should be carried out 

at the beginning of the competitive season, allowing athletes' weaknesses to be detected with the help of safe and reproducible 

assessments. (Fabri et al., 2009; Fong et al., 2007; Guiraud et al., 2015) 

 

2.2. Motorized platform with multi-axial action 

The Huber 360 is a device with an oscillatory platform and 2 handles. It is equipped with force sensors located both under 

the motorized platform and at the level of the handles (Fig. 1.a). On the tablet on which the software (Fig. 1.b) HUBER 360 

is integrated, you can view all the data recorded from the patient's evaluation, you can export the evaluation in PDF format 

that can be transmitted to the doctor / physiotherapist or patient, allows personalized configuration of recovery programs and 

tracking the progress made by patients. (Technology LPG Medical, 2018; Chattanooga, 2015; Chattanooga, 2019). 

 

a.       b.  

Fig. 1. a.  Huber 360 platform with a subject to investigate; b. the tablet of the device with the subject's data 

 

With the help of this platform, we can assess the patient objectively through a number of 7 specific functional tests: 

Stability Test; Unipodal test; Gait test; Stability limit test; Mobility restrictions test; Test of the strength of the lower limbs; 

Upper and lower limbs coordination test 

The duration of the test is 15 minutes. (Chattanooga, 2015). Of the 7 functional tests, 3 are based on the Romberg test and 

the Fukuda test and these assess balance, 2 focus on measuring the stability and mobility restrictions, and 2 focus on 

quantifying the force and assessing the coordination capacity of the subject (Chattanooga, 2019). In this paper for the 

investigation of the group of basketball players, we will exemplify the stability test and the test of mobility restrictions.   

● The stability test is performed bipodally timed (inspired by the Romberg test) with both eyes closed and eyes open 

and quantifies the position of the center of gravity, thus assessing the balance. (Chattanooga, 2015) 

● Mobility restrictions test. This test will determine the mobility restrictions and therefore the amplitude of the platform 

on which the patient will be able to work. (Chattanooga, 2015)  

3. Results and discutions 

 

The group of basketball players is divided into two distinct categories, depending on the gender, because the performances 

are different for each, for the same sport between the two subgroups. Investigations made on 5 girls and 3 boys are analyzed 

http://www.em-consulte.com/en/article/226963
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differently. For each subject in the group, all 7 tests were performed, but considered conclusive and significant for basketball 

are only those of stability and mobility restrictions.   

 

3.1. Women's basketball group 

The stability tests are presented (Fig. 2 to 6), for which the measurements are centralized in Table 2, with the test performed 

with the eyes open and the stability test with the eyes closed is presented for each subject F1 – F5 in figures 7 to 11, with data 

centralized in Table 3. 

  

               
Fig. 2. F1 stability (eyes open)  Fig. 3. F2 stability (eyes open)  Fig. 4. F3 stability (eyes open) 

 

                                   
  Fig. 5. F4 stability (eyes open)  Fig. 6. F5 stability (eyes open) 

 

Table 2. Centralization of stability measurements with open eyes for girls 
Subject Stability – length (eyes open) [mm] Stability – area (eyes open) [mm2] Stability –speed (eyes open) [mm/s] 

F1 486.53 167.95 9.73 
F2 731.24 341.95 14.62 

F3 617.09 178.04 12.34 

F4 550.38 89.12 11.01 
F5 892.72 129.86 17.85 

 

The stability test shows the position of the subject's center of gravity on the Huber 360's moving platform. The   favourable 

aptitude of a subject compared to the others for one of the recorded quantities is presented in the tables for 15 minutes, as the 

test is carried out.  It represents in red a value considered favorable for the subject. Comments deemed favourable for the 

female subjects investigated in the stability test with their eyes open will be presented. The results considered unfavourable 

in this test shall be presented in blue, followed by the comments corresponding to the stability test with eyes open. 

● Subject F1 shows the smallest shift length of the centre of gravity during this 15-minute test time, as well as the 

lowest speed of movement of the centre of gravity during the test. So, this topic has the best stability in terms of 

moving the centre of the masses during requests, which can arise in basketball from the action of opponents 

during competition.   

● The subject F4 presents the smallest surface in the displacement of the centre of gravity of the subject, the other sizes 

are intermediate, so it is considered that the balance is sufficient to participate in competitions. 

● Subject F2 has the area of displacement of the centre of the masses the largest in the analyzed group, the other sizes 

are intermediate, so it is considered that the balance is at the limit, and basketball can be practiced, with 

restrictions, after a specific training to improve this situation. 

● The subject F5 has the maximum values for two of the investigated measures, from this point of view, it is considered 

that basketball cannot be practiced for safety reasons, accidents can be frequent and uncontrolled. 
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     Fig. 7. F1 stability (eyes closed)             Fig. 8. F2 stability (eyes closed)              Fig. 9. F3 stability (eyes closed) 

                             
  Fig. 10. F4 stability (eyes closed)  Fig. 11. F5 stability (eyes closed) 

 
 

Table 3. Centralization of stability measurements with eyes closed for girls 

Subject Stability – length (eyes closed) [mm] Stability – area (eyes closed) [mm2] Stability –speed (eyes closed) [mm/s] 

F1 901.38 479.08 18.03 
F2 4474.71 15273.31 89.49 

F3 1174.87 792.55 23.5 

F4 705.44 195.97 14.11 
F5 1749.01 485.9 34.98 

 

The most favorable results were marked in red, and the most unfavorable blue marked.  From this point of view the 

conclusions are relatively simple. Because: 

● The F4 subject has the best stability of all three ratings, so it should only evolve with its eyes closed (I hope the 

joke has been understood). 

● The subject of F2 has surprising behaviour the moment when it evolves with its eyes closed. The balance is 

precarious, so it is desirable that during the competition, not to close his eyes (all jokes can be considered). 

According to the indications provided by the device specialized in testing the subjects on the platform, the amplitude of 

the movement of the platform are searched, for which the subject is able to work. The scoring from 1 to 10 is established for 

the platform motion. “1” gives the smallest amplitude of the platform movement, and “10” is the maximum amplitude, at 

which the subject can work, so that he maintains his balance or carries out certain activities, which can be highlighted in 8 

different directions.   

The female group tested with the mobility restrictions will present the recordings of the device in figures 12 to 16 for the 

5 female subjects F1 – F5, and the results recorded by the device will be presented centrally in table 4. 

 

                                      
Fig. 12. F1 mobility restriction     Fig. 13. F2 mobility restriction  Fig. 14. F3 mobility restriction 
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  Fig. 15. F4 mobility restriction  Fig. 16. F5 mobility restriction 
 

Table 4. Centralization of measurements of restrictions on the mobility of the girls group 

Subject 
Mobility 

restriction 1 
Mobility 

restriction 2 
Mobility 

restriction 3 
Mobility 

restriction 4 
Mobility 

restriction 5 
Mobility 

restriction 6 
Mobility 

restriction 7 
Mobility 

restriction 8 

F1 10 10 10 10 10 10 4 10 

F2 10 10 10 10 10 10 10 10 

F3 10 10 9 3 10 10 1 10 
F4 10 10 8 1 10 10 10 3 

F5 3 10 10 10 10 10 10 10 

 

From the analysis of table 4 the situation of basketball girls is relatively easy to present. 

● The subject F2 has the maximum behaviour on all 8 directions of investigation. It will have an identical behaviour 

on any of the 8 directions relative to the support surface, so it will not unbalance, it is stable. 

● All other members of the group have one restriction: 

• The subject F1 has a restriction on the right-rear direction; 

• Subject F5 has a restriction on the forward direction;  

• Subject F3 has 3 restrictions, the most severe in the right-rear direction; 

• Subject F4 has 3 restrictions, the most severe is in the front-left direction. 

 

3.2. Men's basketball group 

It is considered a group of three basketball players, with physical characteristics shown in Table 1, who are subjected to 

investigations on the HUBER 360 device, for which the stability test was performed, as well as the test of mobility restrictions, 

tests identical to those performed on the women's group of basketball players. 

The stability test for the men's group of basketball players was performed with open eyes, for which the measurements are 

shown in figures 17 to 19, with the centralization of the results in table 5, and the test performed with closed eyes is shown in 

figures 20 – 22, with the results centralized in table 6. 

 

                                      
Fig. 17. M1 stability (eyes open)  Fig. 18. M2 stability (eyes open)                Fig. 19. M3 stability (eyes open) 

 Table 5. Centralizing stability measurements  with open eyesfor  boys 

Subject Stability – length (eyes open) [mm] Stability – area (eyes open) [mm2] Stability –speed (eyes open) [mm/s] 

M1 808.79 210.23 16.18 
M2 653.62 149.56 13.07 

M3 522.17 113.64 10.44 

 

The stability test shows the position of the subject's center of gravity, on the moving platform of the HUBER 360 device, 

for the men's basketball group, with their eyes open. The amplitude and the recorded sizes are presented for 15 minutes, as 

the test is carried out.  It represents in red the value considered favorable for the subject. Comments deemed favorable to the 

subjects under investigation in the stability test with their eyes open and blue the results considered unfavorable in this test, 

followed by the comments corresponding to the stability test with open eyes, shall be presented Table 5 shows that: 
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● The subject M3 has the lowest values, for the three tests performed with open eyes and, so he can practice high-

performance basketball, without restrictions; 

● The subject of M1 presents the highest values for the tests applied to the group, so for practicing the performance 

sport it can be injured relatively easily, which is why it is foreseen to perform the corrective training. 

● The subject of M2 has intermediate values, so he is not in danger of injury when applying performance sports 

in basketball, but it is not excluded, that is why he can be trained with the supervision of a specialist.  

 

                                           
Fig. 20. M1 stability (eyes closed)        Fig. 21. M2 stability (eyes closed)       Fig.22. M3 stability (eyes closed) 

 
Table 6. Centralizing stability measurements with eyes closed for boys 

Subject Stability – length (eyes closed) [mm] Stability – area (eyes closed) [mm2] Stability –speed (eyes closed) [mm/s] 

M1 1334.82 582.9 26.7 

M2 1088.7 322.08 21.77 
M3 1194.01 376.32 23.88 

 

The stability test shows the position of the subject's center of gravity, on the moving platform of the HUBER 360 device, 

for the men's basketball group, with their eyes closed. The amplitude and the recorded sizes are presented in the table for 15 

minutes, as the test is carried out. The value considered favorable for the subject is counted in red.  Comments deemed 

favorable for the subjects investigated at the stability test with their eyes closed will be presented. The results considered 

unfavorable in this test are presented in blue, followed by the comments corresponding to the stability test with the eyes 

closed. It follows from Table 6 that: 

● The subject M2 has the lowest values, for the three tests performed with his eyes closed, so he keeps his balance 

quite well with his eyes closed, without the danger of injury at competitions; 

● The subject M1 has the highest values in all three tests performed on the male group, so it is preferable to guard 

against the actions of competitors, as much as possible, in order to avoid injury. 

 

The men's group consists of 3 basketball players, healthy, with the physical characteristics presented in table 1, have been 

subjected to the test of mobility restrictions, which highlights the highest value of the amplitude of the movements of the 

Huber 360 device platform, on 8 plane directions of investigation. The minimum value 1 mm proves that the subject is 

unbalanced at a platform amplitude of 1 mm, so it has no stability under external impulse, and the value 10 denotes the fact 

that at 10 mm amplitude of platform movement the subject is unbalanced, so it has a good balance. 

The records from the device are shown in figures 23 to 25, and the centralized values of the indications can be found in 

table 7. 
 

 
Table 7. Centralization of measurements of restrictions on the mobility of  the group of  boys 

Subject 
Mobility 

restriction 1 

Mobility 

restriction 2 

Mobility 

restriction 3 

Mobility 

restriction 4 

Mobility 

restriction 5 

Mobility 

restriction 6 

Mobility 

restriction 7 

Mobility 

restriction 8 

M1 10 10 8 10 10 10 10 10 
M2 10 10 10 10 10 10 10 10 

M3 10 10 10 10 10 10 3 10 
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Fig. 23. M1 mobility restriction  Fig. 24. M2 mobility restriction  Fig. 25. M3 mobility restriction 

 

From the analysis of table 7 and figures 23 - 25 the situation of basketball players is relatively easy to present, in terms of 

mobility restrictions. They are presented as follows: 

● The subject M1 has a moderate mobility restriction in the right - front direction, so  it has a  good stability in  all  

directions,  forced by the action of the external stimuli;   

● The M3 subject has a severe restriction  in the rear-left direction, so he must  coordinate his  movements  so  that 

he is not attacked from this direction  during  the sports competition.   

 

Conclusions 

 

The testing of performance athletes with the HUBER 360  platform is particularly important, because by applying the 7 

possible tests of the device,  those  peculiarities of the athletes are taken out of the field,  which make them  vulnerable at 

certain competitive  moments  and they predispose to accidents, which take them out of competition at that moment, but which 

can  lead to recovery periods over a  long  period  of time, or can even take them out of the practice of their favorite sport.   

Injuries are harmful both to athletes and to the sports clubs to which they belong. 

In the paper, a group of 8 basketball players (5 women and 3 men) was studied, who were voluntarily subjected to 

investigations with the HUBER 360 device. This investigation is an anticipated study, before a major competition of athletes. 

Each of them was given the 7 possible tests, but in the paper were presented only the stability test and the test of restrictions 

of mobility, being considered essential tests in order to establish the physical capabilities of competitors in order to avoid 

accidents. At the same time, the possible imperfections of the investigated subjects to apply a recovery treatment were 

revealed.  

The premises of the investigation tests of the athletes and the methods of selecting the investigated group are: 

● Athletes, who practice performance basketball, are medically healthy; 

● Each subject in group F1 – F5 for girls and M1 – M3 for boys is physically valid and can practice performance 

basketball; 

● Each member of the group manifests the desire to practice performance sports, so he is willing to improve his 

performance. 

● Each member of the group accepted the anticipated testing individually with the HUBER 360 device in order to 

establish the imperfections they possess and to avoid the imminence of the accidents through specialized, well-

targeted trainings, determined by the test results. 

From the tests carried out on athletes and presented in Chapter 2 of this work, the following points can be concluded:   

● For girls it can be said that: 

• All have passed the stability test with their eyes open, but the subject of the F5 must improve the stability 

and speed with which he reacts when an action occurs from the outside; 

• For the stability test with his eyes closed, the subject F2 is surprising, because it can be unbalanced 

particularly strongly, by such a manner as to  overcome any possibility of rebalancing; 

• In the test of mobility restrictions, it can be said that all the girls responded favorably to the test, but the 

subjects F3 and F4 have important restrictions on the side and in the rear, so they must focus their attention 

on the advance, so as not to be attacked from behind or from the side. 

● For the group of boys, it is found after investigations, that: 

• All investigations have passed the stability test with their eyes open, but the subject of M1 has the highest 

values in the whole group, in all three tests, so when he is in competition, he must avoid possible attacks by 

competitors; 

• For the closed-eyes test subject M1 has the highest values recorded in the whole group, in this situation 

prophylactic recovery measures must be taken in order to reduce the risk of the accident; 

• In the test of mobility restrictions each subject in the group had good results, each obtained the value of 10, 

only the subjects M1 and M3 showed some imbalances in the side or back, which can be easily corrected 

by specialized training. 
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The work of the field is considered a good guide for all athletes of performance, who practice basketball, as a basic sports 

activity. By pre-testing each athlete, it is possible to establish the directions and the way in which the training should be 

applied in order to correct the imperfections that may occur. 

With prior testing (as in this work), by applying the appropriate training, one can avoid injuries to athletes, who practice 

performance basketball. This can reduce the hospitalization costs of athletes, but also their physical and  moral  suffering 

during and after hospitalization, as well as after  this, until it is completely restored in  order to  resume  the  activity  sports. 
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Abstract 

Purpose: of the study is the implementation of information and communication technologies in the test control of the parameters of physical 

fitness in the process of physical education of students. Methods. General scientific methods were used to solve the research problems: 

analysis, synthesis, generalization, induction, systematization and as well as applied method – scientific modeling. The methods used to 

obtaining empirical data were the pedagogical experiment, pedagogical testing mathematical methods for processing digital files, and 

system-functional analysis.Results. The paper presents a developed hardware and software complex based on modern microprocessor 

devices and electronic devices. The complex consists of a set of sensor devices, an electronic interface unit and a personal computer. The 

method of assessing the level of development of the parameters of physical fitness is that the student's body has a sensor with a digital 

output. The signal received by the sensor enters the electronic unit of the interface. The signal is then transmitted by wireless infrared 

devices to a personal computer. According to the calculations, the reliability validity of the text coefficient of the parameters of physical 

fitness test used in the study, the results of which were recorded in the traditional way, is between low and medium, By changing the way 

the results are recorded, we have achieved that the test validity has reached a high level. Conclusions. The use of the presented hardware 

and software complex in the test control of the parameters of physical fitness of students ensures the objectivity of the testing procedure, 

which is a requirement of a modern approach to the educational process. An innovative information control tool intensifies the process of 

testing, obtaining and processing information and structuring it in the form of a real-time database. 

 
Keywords: testing, control, physical education, student, information and communication technologies, physical fitness. 

 

 

1. Introduction 

 

Recently, the importance of work to find ways to improve the effectiveness of physical education of students has increased 

in connection with the requirements of modern work to the state of psychophysical readiness of professionals. Thus, the role of 

physical education in the training of highly qualified specialists in modern society is higher than ever (Koryahin, & Blavt, 2018). 

The need to improve the existing forms of physical education in educational institutions for the formation, preservation, 

strengthening and health of student youth determine the relevance of significant changes in the pedagogical theory and practice 

of physical education. The prerogative strategy in this direction determines the need for qualitative changes in the content of 

all its parts (Armour, 2014; Di Tore, Schiavo, & D’isanto, 2016). In the national-state dimension, the relevance of the study 

is determined by the challenges posed by the growing demands to ensure the effectiveness of this area of knowledge in terms 

of health of the nation (Alfrey, & Gard, 2014). 

The issue of ensuring the effectiveness of physical education is constantly analyzed in various ways by scientists, experts, 

specialists in the field. It is determined that the main factor in the development of physical education of students should be 

innovative activities. These questions are reflected by Anikieiev, 2015; Di Tore, Schiavo, & D’isanto, 2016; Koryahin, et al., 

2020; Shuba & Shuba, 2017. 

Active introduction of innovative technologies in the process of physical education corresponds to modern social 

development. Such a point of view makes it possible to ensure the progress of modernization in the physical education of 

students while studying at universities, which involves the transition to a qualitatively new level of its effectiveness (Koryahin, 

Blavt, & Ponomaryov, 2019;. Zanevskyy, & Labartkava, 2020). The necessity to raise the level of scientific research in 

physical education by integrating them into the world practice of informatization is proved (Koryahin, & Blavt, 2018). As 

noted, the use of information and communication technologies (ICT) on the basis of permanent informatization of physical 
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education in general is a major factor in the above. It is determined that ICT in physical education is now one of the 

pedagogical innovations that perform the function of "supporting" the pedagogical process and open new technological 

opportunities as a means to achieve a high level of its effectiveness (Koryahin, et al., 2020; Schade, et al., 2020).  

Numerous authors (Anikieiev, 2015; Koryahin, et al., 2020; Shuba & Shuba, 2017; Zanevskyy, & Labartkava, 2020) see 

the solution to the problem of ensuring the effectiveness of the process of physical education of students in the modernization 

of means of control. Control is seen as an important mechanism of influence and management in the course of physical 

education (Ivashchenko, & Khudolii, 2016). The need for the introduction of innovations, fundamentally new approaches to 

the development of control theory in physical education is unequivocally determined (Ivashchenko, et al., 2016; Koryahin, et 

al., 2021; Zanevskyy, & Zanevska, 2019). 

Given the above, in the context of global innovation restructuring, the search for tools that minimize the human factor in 

the implementation of control in the process of physical education of students is determined by the possibilities and importance 

of ICT to ensure the effectiveness of physical education. 

The purpose of this study is to the implementation of ICT in the test control of the parameters of physical fitness in physical 

education of students. 

 

2. Material and methods  

 

Study organization. The study of the idea of scientific and pedagogical innovation is based on a multidisciplinary approach 

(Armour, 2014). Using the provisions of this approach, it is possible to outline research issues, solve problems, synthesize 

results and generate new ideas. Thus, the points of view on the common problem of the two disciplines are combined, which 

are considered simultaneously to obtain a more thorough understanding. The research was aimed at identifying new 

relationships between the concepts of the original disciplines: the pedagogy of physical education and television and radio 

communications in establishing a synthesis of pragmatics for solving the problem. 

The interdisciplinary methodology of empirical intelligence implementation is applied. The main emphasis in our study 

was on the acquisition of new, qualitatively higher knowledge than the previous one. This required establishing the similarity 

of the subject areas identified in the study of the starting positions of the sciences involved in our study, to justify the transfer 

of knowledge from one field of knowledge to another, to carry out interdisciplinary exchange of paradigmatic attitudes. Such 

integration has contributed to the achievement of new fundamental results at the level of construction of interdisciplinary 

objects. 

The use of analysis and synthesis of information, which is in a wide range of resources, defines an integrated scientific 

goal, which was to combine interdisciplinary theories within a common system of scientific coordinates. Methods of logic, 

explanation and confirmation are used to formulate universal general principles for achieving the synthesis of knowledge in 

the form of scientific theory. 

The synergy of different sciences, as a tool for obtaining new scientific knowledge, provides mutual enrichment of 

methods for generating an innovative project. The synergetic effect will be achieved through the introduction of new 

technologies in the field of education and science, which allowed to implement a fundamentally new approach to the 

implementation of control in the physical education of students. 

To achieve the abovementioned goal, we have applied methods of analysis and synthesis, abstraction, formalization, and 

as well as applied method – scientific modeling. Technical simulation used to create instruments to be studied (Estivalet, & 

Springer, 2009). In this case, the use of technical means further modeling is experimental in nature. The methods used to 

obtaining empirical data were the pedagogical experiment, pedagogical testing mathematical methods for processing digital 

files, and system-functional analysis. 

Presentation of the main research material. The basis for the control of abilities of the parameters of physical fitness 

incudes motor tasks, which require a quick assessment of the situation and reactions to it by rational actions (Ivashchenko, & 

Khudolii, 2016). On the basis of previous studies (Lakens, Scheel, & Isager, 2018; Thomas, Nelson, & Silverman, 2015), the 

choice of test methods for controlling motor qualities is based on the fact that the choice of the method by which the research 

is conducted largely determines the success of the study. By taking into account the special features of the contingent of 

students with chronic diseases, the following factors should be taken into account during this process the method should be 

adequate to the task of testing, not additionally affect the functional state of the student's body, not include difficult motor 

skills that require long-term mastery and results obtained by applying the methods must be presented in a convenient form. 

To obtain the necessary data, a battery of tests was formed. These tests met the established requirements (Ivashchenko, et 

al., 2016) and contained the most common in the practice of physical education motor tasks (Thomas, Nelson, & Silverman, 

2015; Di Tore, Schiavo, & D’isanto, 2016). The battery included tests that allowed to investigate the following motor qualities: 

the Bondarevsky’s test (static balance control); walking to the goal (tests on the level of development of the ability to orient 

in space) dynamometry (handgrip Camry dynamometer, back dynamometer from Baseline Products); maximum isometric 

strength; hanging on the arms bent at the elbows – static strength endurance; leaning forward sitting – flexibility (Lakens, 

Scheel, & Isager, 2018; Schmidt, & Lee, 2019).  
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Statistical Analysis. Аll statistical analyses were performed using SPSS Version 21 The test results were processed using 

correlation analysis, which involved determining the major components and using varimax rotation to normalize the data. The 

results of calculating the relationship between the selected test trials confirm their equivalence (i.e., the value of correlation 

is r = 0.400-0.551) and characterize the set of tests as homogenous. Therefore, this allowed us to use the indicators of the 

selected test exercises for the comprehensive assessment of the status of the investigated qualitys. A P value of less than 0.05 

is considered to indicate statistical significance.  

The methodical tool for the practical implementation of these provisions is to ensure the authenticity of the tests; when 

the methods of mathematical statistics are used, it can be confirmed that the criteria of reliability and validity are adequately 

met. Quantitatively, the degree of authenticity of the tests is expressed using the reliability and validity coefficients, which 

are calculated using the intra-class correlation coefficient. 

Participants. To determine the authenticity of the tests used to control the level of development of the parameters of 

physical fitness, an experimental study was carried out to assess this quality in students at the Lviv Polytechnic National 

University. The test requirements were made by students from the I-II years of education. 

The organization of the study took into account the provisions of the Declaration of Helsinki of the World Medical 

Association (WMA-2013) on the ethical principles of medical research with human participation; the research protocol was 

approved by the ethics commission of the Lviv Polytechnic National University. 

 

3. Results  

 

In the future, to conduct research in a certain direction, we consider it necessary to note that the indicator of physical 

fitness is one of the most objective criteria of health (Zanevskyy, & Labartkava, 2020). Its level is its functional characteristic 

and can be used as an additional criterion of complex assessment (as a dynamic component), increasing its reliability. A high 

level of physical fitness is one of the conditions for maintaining a high level of health. As this level decreases, not only 

physical but also mental performance deteriorates (Alfrey, & Gard, 2014). 

The obligation to conduct an annual assessment for student youth of educational institutions of all types is aimed at 

constant monitoring of the level of physical fitness of students (Koryahin, & Blavt, 2018). Annual assessment is the main 

indicator of the system of control over the state of physical development and health of students during their studies in higher 

education institutions (Koryahin, Blavt, & Ponomaryov, 2019). 

In the practice of physical education of students control the general physical fitness. General physical fitness characterizes 

the level of development of basic physical qualities and skills required in all types of life (strength, endurance, speed, 

flexibility, agility, etc.) (Anikieiev, 2015). Based on the relationship and informational significance of indicators of physical 

fitness, physical health and psychophysiological fitness, the features that characterize the formation of body systems and 

adaptation to the conditions of independent living in students were established. The current results of control and detected 

changes in the studied parameters are signals of feedback and a basis for adjusting further actions of pedagogical influence in 

the process of physical education. 

Currently, in the practice of physical education of students, the assessment of the parameters of physical fitness involves 

monitoring the level of development of physical qualities. This is realized in the process of performing the test task and 

consists in performing specialized test exercises. 

However, all current test tasks are characterized by a certain dependence of subjective assessment on the influence of the 

human factor in the implementation of control. It is almost impossible to standardize compliance with all methodological 

requirements of test exercises, which are established visually during testing. At the same time, the results of test tasks and 

measurements of indicators of different dimensions are recorded with a stopwatch, ruler, etc. 

The probability of errors associated with the process of measuring and determining the results of test exercises makes it 

impossible and difficult to obtain reliable informative evaluation results. Therefore, it makes it impossible to obtain accurate 

control results, respectively, they can not indicate the effectiveness of the training process. 

Using the capabilities of modern ICT to eliminate time losses, ensure the accuracy of assessment and eliminate the impact 

of the human factor on the results of control, we have developed a hardware and software package. The complex is designed 

on the basis of modern microprocessor devices and electronic means and consists of a set of sensor devices, an electronic 

interface unit and a personal computer. 

The complex provides the ability to use a set of sensor sensors with digital and analog output (Hotra, et al., 2019). The 

sensor is part of a measuring or control system, which is a structural set of measuring transducers. Its function is to produce 

an output signal for remote transmission, storage and use in hardware and software. Sensor sensors convert a controlled value, 

which is recorded during the test task by the student, into a signal (electrical, optical, pneumatic, etc.), convenient for 

measuring, transmitting, converting, storing and recording information (Fulton, Pyne, & Burkett, 2009; Wojcik, et al., 2020). 

The expediency of the sensors used in the hardware and software complex is justified by the low level of power consumption 

– operation in the microcurrent mode (Vasconcelos, et al., 2020). This made it possible to use autonomous power supply in 

the hardware and software complex. 

https://www.tandfonline.com/author/Alfrey%2C+Laura
https://www.tandfonline.com/author/Gard%2C+Michael
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The electronic interface unit is built using modern microprocessor devices and electronic means (Estivalet, & Springer, 

2009). The function of this unit is to ensure high measurement accuracy, long-term autonomous operation and transfer of 

information to a personal computer. For high-precision measurement, the use of 24-bit analog-to-digital and capacitive-to-

digital converters is provided. 

The configuration of the hardware part of the complex is flexible and can consist of one sensor or a certain combination 

of different types of sensor devices, depending on the type of exercise performed. For example, a flamingo equilibrium test 

uses four strain gauges mounted in a stand that are connected to analog inputs. 

The main elements of the electronic part of the complex are a microprocessor unit, analog-to-digital converter, capacitive-

to-digital converter, input/output units of digital and analog signals, interesting unit, display unit and control unit. 

The electronic interface unit also provides the ability to control the movement of sports shells (balls, discs, spears, etc.), 

if they are needed to perform the test task. 

The results are displayed using the LCD display of a personal computer, in which they are analyzed in accordance with 

the algorithm of the internal software. The program provides: control of the beginning and end of the measurement, calibration 

of the measurement process, digital and graphical visualization of results, saving and erasing data, information about the 

research algorithm In addition to the rapid display of results, their values are stored in internal memory. 

The developed complex uses a personal computer, but it is also possible to use a mobile telecommunications system, 

which has a high-speed interface subsystem, where the received signal is processed in real time. 

The method of assessing the level of development of the parameters (Fig. 1) of physical fitness is that the student's body 

has a sensor with a digital output (Koryahin, et al., 2020). The signal received by the sensor enters the electronic unit of the 

interface. The function of this unit is to recognize and measure the signal received by the sensors. The signal is then transmitted 

by wireless infrared devices to a personal computer. The computer uses the developed software to record the signal, its graphic 

visualization. 

 
Fig 1. Block diagram of the method of assessing the level of development of the parameters of physical fitness: 

1 – student, 2 – sensors with digital output, 3 – electronic interface unit, 4 – personal computer 

 

The effectiveness of the use of hardware and software in the test control of the parameters of physical fitness of students 

is achieved due to: ease of use and compactness of the complex, comfort for students, efficiency and reliability of the control 

procedure. Thus, the standardization of the process of testing the parameters of physical fitness of students during the period 

of their physical education, the objectivity of the analysis and interpretation of large amounts of quantitative information. 

The integrity of the abovementioned factors provides for the modernisation and intensification of the test process, long-

term monitoring with constant updates of processing results. This allows keeping track of each student’s testing results. Thus, 

the use of ICT-integrated testing devices not only assesses the required parameters, but also effectively analyses and interprets 

the large amounts of quantitative information received. 

For the practical substantiation of the offered means of of the parameters of physical fitness control, the pedagogical 

experiment on calculation by the correlation analysis of  parameters of physical fitness control test authenticity with use of the 

a battery of tests was carried out. Determination of such a complex characteristic of the test was used to obtain information 

about the degree of representativeness of the research procedure. For this purpose, the test results of students I-II year of study 

were registered in the traditional way and using the developed device (Table 1). 
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Table 1. Authenticity of student parameters of physical fitness tests (n - 436) 

*Note:  R - reliability of the test, V - validity of the text; T - the traditional way, A - using the developed tool; I-II years of education. 

 

According to the calculations, the reliability coefficient of the parameters of physical fitness test used in the study, the 

results of which were recorded in the traditional way, is between low and medium, which is considered acceptable. The 

coefficient of validity, the conformity to what is measured by this method, because it must be measured, determined by the 

traditional method, obtained by the traditional method is in the range of low and medium. By changing the way the results are 

recorded, we have achieved that the test validity has reached a high level. 

In the obtained values of the degree of authenticity of the tests there is a change in the degree depending on the method of 

recording the results. Based on the results obtained, we can conclude that the reliability of the same test depends on the method 

of recording the results. 

 

4. Discussion 

 

In the process of physical education of students in the conditions of continuous increase of the flow of information the 

processes of informatization and computerization become more and more significant (Koryahin, & Blavt, 2018). According 

to the results of the research, the scientific information on the use of ICT to ensure the implementation of new approaches in 

the physical education of students in order to increase its effectiveness (Anikieiev, 2015; Koryahin, et al., 2020). Thus, the 

provisions (Di Tore, Schiavo, & D’isanto, 2016; Koryahin, et al., 2021) on the development of physical education of students 

in the system of higher education on the basis of informatization were further developed. 

The conducted scientific research is substantiated by the fact that the use of ICT in physical education of students allows 

to optimize the approach and differentiate this process, control student achievement, provide self-control and correction of 

pedagogical influences, reduce time for time-consuming and long-term calculations (Vasconcelos, et al., 2020; Zanevskyy, 

& Zanevska, 2019). The development of control technologies, based on the integration of ICT into this process, provides the 

creation of methodological and practical conditions for informatization of the system of physical education of students during 

training, improving the quality of this process in general (Koryahin, Blavt, & Ponomaryov, 2019; Schade, et al., 2020). 

We support the ideas (Anikieiev, 2015; Koryahin, et al., 2021; Shuba, & Shuba, 2017), on the need to use ICT in the 

educational process of education. This significantly affects the improvement of organizational forms of physical education. 

Automation of obtaining and processing information of test control of students in the process of their physical education 

ensures the efficiency of obtaining and evaluating information in real time. This significantly reduces the time spent on 

obtaining control results. That is consistent with the available information (Ellens, et al., 2017; Musson; & Kramer, 2021). 

The introduction of ICT significantly expands the possibilities of access to control information throughout the study period 

for both teachers and students. Presentation of control results in the form of an electronic protocol, allows you to significantly 

expand and increase the range of views, facilitates the search and interpretation of the results obtained during the course, 

ensures the preservation of information and convenient viewing of its dynamics (Fulton, Pyne, & Burkett, 2009). This is 

relevant to the scientific information (Alfrey, & Gard, 2014; Zanevskyy, & Labartkava, 2020), that it is possible to increase 

the motivation of students to study in their free time. 

 

Conclusions 

 

The need to find innovative approaches to optimizing the physical education of students as a means of maintaining their 

health, necessitates the development of new information services that increase the efficiency of this process. This is 

implemented by integrating ICT into the test control of students in their physical education in order to significantly strengthen 

its information capabilities. 

The paper presents a fundamentally new approach to the implementation of test control of the parameters of physical 

fitness of students. This approach involved the integration of ICT into the test process and the processing of the results. The 

scientific novelty of the obtained results is that for the first time the software complex control software which unifies and 

intensifies reception and processing of test results is presented. 

 

 

Tests / Authenticity of tests (rtt) 

Bondarevsky’s test  Walking to the goal  Dynamometry 
Maximum 

isometric strength 

Hanging on the 
arms bent at the 

elbows 

Leaning forward 

sitting 

Н V Н V Н V Н V Н V Н V 

T І- 0,588 0,211 0,615 0,215 0,510 0,200 0,688 0,311 0,609 0,216 0,632 0,213 

ІІ 0,612 0,233 0,666 0,206 0,515 0,198 0,617 0,322 0,702 0,327 0,660 0,222 

A І 0,770 0,295 0,800 0,310 0,607 0,317 0,733 0,391 0,811 0,341 0,755 0,310 

 ІI 0,765 0,318 0,801 0,318 0,617 0,284 0,735 0,360 0,882 0,378 0,780 0,332 

https://www.tandfonline.com/author/Alfrey%2C+Laura
https://www.tandfonline.com/author/Gard%2C+Michael
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The use of the developed hardware and software complex in the test control of the parameters of physical fitness of students 

in the process of their physical education ensures the objectivity of the testing procedure, which is the main requirement of 

the modern approach to the educational process. 

An innovative information control tool intensifies the process of testing, obtaining and processing information and 

structuring it in the form of a real-time database. The latter is evidence of a new generation of information technology, the 

use of which can significantly improve the quality of physical education and the effectiveness of this process. 
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Abstract 

 

The performance of the football player in the game, is related to the peculiarities of functioning of his nervous system (strength, mobility 

and balance of nervous processes), features of mental processes (memory, attention, thinking, etc.) and psychophysiological properties 

(time of simple and complex reactions, etc.), beacause the search by the player on the football field of the most optimal solution to the game 

situation occurs in conditions of lack of time, space limit and high psychological stress, which requires this high level of manifestation of 

certain opportunities. Material and methods: One hundred children who play football at FC Lviv Youth Sports School took part in the 

experiment, 46 of them were 11 year old and 54 football players were 12 year old. Assessment of psychophysiological properties and mental 

processes of football players aged 11-12 was carried out with the help of a computer-hardware complex for testing "Neurosoft-psychotest" 

and personally as a researcher of selected methods. Results and discussion: 12 year-old football players have a slight advantage in all tests 

compared to 11-year-olds. Differences in the indicators of psychophysiological authorities and mental processes of football players of two 

groups of 11 and 12 years were found only for three selected methods (choice reaction - p ≤ 0.01, attention - p ≤ 0.01 and Troika test - p 

≤0.001) in favor of older football players. Were studied in both groups, regardless of age, showed a high level of intelligence, showed 

psychophysiological and mental processes. Conclusions: The results show that there are no differences between the level of 

psychophysiological and mental indicators of football players aged 11-12. Based on the obtained results, it is expedient to assert the 

existence of reasonable preconditions for the beginning of the implementation of a purposeful process of tactical training with 11, 12 years 

old football players. 

 
Keywords: football players of 11-12 years, psychophysiological properties, mental processes, tactical training and preparation. 

 

1. Introduction 

 

The effectiveness of football players' performance in training competitions mainly depends on the level of their 

preparedness, including tactics (Keller, 1992; Guba, 2010). An important role in the professional activity of the football player 

is played by the ability to master various tactical skills in the process of long-term sports improvement. In particular, the stage 

of preliminary basic training in football, where is the initial laying (Nikolaenko & Shamardin, 2015; Delgado & Mendez, 

2018) of the foundation for mastering the tactics of the sport the coach should work with young players to form appropriate 

conditions for the development and futher improvement of tactical thinking, as well as tactical knowledge, skills and abilities 

(Dulibsky & Thales, 2001; Monakov, 2005). It is important to state that the quality of formation of these components of 

tactical training largely depends on the functioning of the nervous system of the player (strength, mobility and balance of 

nervous processes), mental processes (memory, attention, thinking, etc.) and psychophysiological properties (simple and 

complex reactions, etc.) (Wilmore & Costill, 2003; Korobeynikov, 2011). The reason for this is the need to constantly search 

for gravel on the football field for the most optimal solution to the game situation which in turn, takes place in conditions of 

constant limits and deficity of time, space and high mental stress (Nikolaenko & Shamardin, 2015). 

In order to be able to purposefully influence the tactical training of young players, they must meet certain characteristics,  

namely to demonstrate a sufficient level of development: intellectual abilities, psychophysiological properties and mental 

processes (Korobeynikov et al., 2013), which determines the relevance of scientific research in this direction. 

The purpose of the study: to determine the prerequisites for the quality of tactical training of football players aged 11-12. 
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2. Material and methods 

 

Participants. The study involved 100 children, aged 11-12, who play football at Children's youth sports school FC "Lviv" 

(Lviv, Ukraine). The study was conducted with the consent of the participants and their parents. 

Determination of psychophysiological properties of the body of football players aged 11-12 was carried out using a 

computer-hardware complex for psychophysiological testing "Neurosoft-psychotest". In particular, the measurement of 

psychophysiological properties was carried out by the following methods: 

1. Simple visual-motor reaction (ms) - recording the reaction time to the signal (red). 

2. Response reaction (ms) - fixing the reaction time to signals with the condition of analyzing their color (choosing red, 

ignore green and yellow). 

3. Selection response (ms) - recording the response time to signals with the condition of analysis and selection of their 

color (red and green). 

4. Attention assessment (ms) - recording the response time to signals (red), similar to PZMR, but the signal is fed to the 

monitor, not to the device. 

5. Interference immunity (ms) - recording the response time to signals (red) in conditions of interference. It is similar to 

conducting an attention assessment, but in addition to the main signal, various obstacles are applied to the monitor. 

6. Reaction to a moving object (ms) - recording the reaction time when moving an object on the monitor. 

7. Critical light flicker frequency (Hz) - recording the flicker fusion frequency on the monitor. 

8. Contact coordination on the profile (s, number of touches) - fixing the accuracy of control of body movements in solving 

motor problems. 

9. Tapping test (number of touches) - determining the strength and mobility of nervous processes (Mantrova, 2007). 

Assessment of mental processes of football players aged 11-12 was also carried out with the help of a hardware-computer 

complex for psychodiagnostics "Neurosoft-psychotest" and personally by a researcher according to selected methods. In 

particular: 

1. Red and black Schulte-Platonov tables (s, the number of errors) - determination of the volume, switching and 

distribution of attention. 

2. Raven's tables (points) - determining the level of logical thinking (intelligence). 

3. Test "Troika" (s, тumber of moves) - determining the level of operational thinking (Mantrova, 2007; Lemak & 

Petryshche, 2012). 

 

3. Results and discussions 

 

To identify possible objective differences in the level of psychophysiological properties and assess mental processes 

among young players, we divided them into two groups (11 and 12 years old) and compared the results obtained in statistical 

analysis (Tables 1 and 2). 

 
Table 1. Indicators of psychophysiological properties of football players 11-12 years 

№ Researched indicators and statistical 

values 

11 years 

(n=46) 

12 years 

(n=54) 

Age 

norm 

TTEST 

(intergroup) 

Difference 

(%) 

1 Simple visual-motor reaction, 
ms  X  

178.93 178.31 227- 
353 

0.90 (>0.05) 0.35 

SD ±22.40 ±30.37 

2 Selection reaction, ms 
X  

255.15 231.15 408- 

604 

0.009 

(≤ 0.01) 

9.41 

SD ±52.94 ±32.47 
3 Resolution reaction, ms 

X  
240.89 230.63 250-400 0.19 (>0.05) 4.26 

SD ±37.43 ±40.67 

4   Reaction to a moving 
object, ms X  

-2.93 0.61 -10 - 
+10 

0.15  
(>0.05)  

79.18 

SD ±13.68 ±10.21 

5 Evaluation of attention, ms 
X  

235.02 215.85 347 0.005  
(≤ 0.01) 

8.16 

SD ±36.77 ±30.61 

6 Interference immunity, ms 
X  

233.22 232.06 360 0.88 (>0.05) 0.50 

SD ±45.06 ±36.10 

7 Critical light flicker 
frequency (growth), Hz X  

36.09 35.85 33-39 0.89 (>0.05) 0.46 

SD ±9.23 ±8.84 
8 Critical light flicker 

frequency (decline), Hz X  
31.54 31.37 30-40 0.90 (>0.05) 0.55 

SD ±7.72 ±6.65 
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№ Researched indicators and statistical 

values 
11 years 

(n=46) 

12 years 

(n=54) 

Age 

norm 

TTEST 

(intergroup) 

Difference 

(%) 

9 Contact coordination on the 

profile, s X  
26.61 24.11 30-40 0.14 (>0.05) 9.39 

SD ±9.57 ±7.15 

10 Contact coordination on the 
profile, the number of touches X  

43.93 39.80 25-35 0.53 (>0.05) 9.42 

SD ±34.92 ±32.26 

11 Tapping test, number of 

touches X  
173.93 174.11 160-170 0.89 (>0.05) 0.10 

SD ±7.23 ±6.28 

 

The simple visual-motor reaction indicator of both study groups (11 and 12 years) corresponds to a high level (Table 1). 

No statistically significant differences were found (p> 0.05). The percentage discrepancy was only 0.35% in favor of the older 

boys. The obtained data show that among players aged 11-12, regardless of their age, the labile type of nervous system 

prevails, and therefore at this age they are already able to show optimal responses in certain situations of interaction with 

partners and rivals. In addition, this type of reaction underlies other - more complex psychophysiological reactions of young 

football players and determines the prospects for their improvement (Kuchko, 2004; Korobeynikov, 2011). 

To study the mobility of the nervous system and the speed of the complex reaction of football players aged 11-12, the 

choice reaction was chosen. The data confirm the high level of speed of complex sensorimotor reaction of young football 

players of both age groups and also indicate the lability of the nervous system in the vast majority of subjects (Table 1). The 

obtained results in the group of 12-year-old boys had a statistically confirmed advantage (≤0.01). This difference between the 

groups for this reaction was 9.41%. In the group of 11-year-old football players there was an intra-group difference in terms 

of standard deviation (± 52.94 ms), which, in turn, indicates a certain heterogeneity of results within the group. The level of 

manifestation of complex sensorimotor reactions, in particular the reaction of choice is an important factor for effective 

competitive activity of the football player, because he is constantly in conditions when you need to choose the best option to 

continue the game (Kuzmenko, 2008). 

In order to determine the mobility of nervous processes and the speed of the complex reaction of young football players 

aged 11-12, the indicator of the reaction of distinction was determined. The results in both study groups correspond to a high 

level of complex sensorimotor response and indicate the lability of the nervous system in most players (Table 1). There are 

no statistically significant differences between the samples (p> 0.05). There was a slight advantage in favor of 12-year-old 

players, which was 4.26%, which indicates the actual homogeneity of the studied groups. This type of reaction is one of the 

most significant in football, because the player must constantly analyze and respond to the movement of partners, opponents 

and the ball on the football field to choose the most effective way to continue the game (Filippov, 2006). 

To determine the balance of nervous processes and the level of spatial and temporal orientation of football players aged 

11-12, testing of the response to a moving object was performed. The data of this reaction of both groups indicate that young 

football players have mostly balanced nervous processes. However, there was a certain difference between the groups - in the 

group of 12-year-olds the processes of excitation prevailed over inhibition, and in 11-year-olds - on the contrary (Table 1). 

No statistically significant differences were found between the mean values of the groups (p> 0.05). The percentage difference 

in their results was 79.18%, which is generally due to the tendency to anticipate the reaction of football players 12 years (44%) 

and delay (61%) - 11-year-old football players. The effectiveness of a player’s actions during competitive activities depends 

on the spatio-temporal orientation on the football field, so the indicators of reaction to a moving object play an important role 

in determining the overall level of training of young players (Korobeynikov, 2011-2013). 

To determine the mobility of the nervous system by establishing the average value of the reaction time, we determined the 

assessment of attention. The average indicators of the groups used by the method as a whole indicate that in the vast majority 

of subjects in both study groups, the intermediate type of the nervous system (between inert and labile) predominates (Table 

1). The results in the two samples were statistically different at the level of significance ≤0.01 with an advantage of 12-year-

old boys. The percentage difference is 8.16% in favor of 12-year study participants. However, focusing on the age norms for 

the indicators of this test, it can be argued that most players in both groups have a fairly high level of concentration and 

stability of attention. Given the specifics of competitive activities in football, in particular the constant change of game 

situations, it should be assumed that depending on the type of nervous system and the level of concentration and stability of 

the player, determines the effectiveness of his actions on the football field and the possibility of his abilities. Maksimenko, 

2000). 

To diagnose the level of general performance and concentration of 11 and 12-year-old football players, noise immunity 

was determined. According to the indicators of this technique, it can be stated that the studied in both groups have a high level 

of noise immunity (Table 1). The obtained data show that the vast majority of football players aged 11-12 have a high ability 

to perform work and concentrate for a long time. For data results in there were no statistically significant differences between 

groups (p> 0.05). The percentage difference in favor of 12-year-old participants was only 0.5%, so we can say about the actual 

homogeneity of groups of players in terms of this type of reaction. It is worth noting that according to the authors (Solopov, 
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1998; Kuchko, 2004) the ability of young players to perform long-term work and concentration for a long time, indicates the 

possibility of their perception of tactical information necessary for successful football. 

To diagnose the functional state of the central nervous system of young football players, we determined the critical 

frequency of light flicker. The average values of both groups in the samples of increase and decrease of the frequency of light 

signals correspond to the average values for this technique (Table 1). According to the results of the study, no statistically 

significant differences were found (p> 0.05). The percentage difference between the 11 and 12-year-old groups is 0.66% for 

growth and 0.55% for the decline in favor of 12-year-old football players, which indicates the actual homogeneity of the 

studied samples. Indicators of this study are important in determining the overall level of preparedness of the player, because 

the work of the visual analyzer, depends on the effectiveness of perception of information (spatial orientation), which comes 

from the environment (Mantrova, 2007; Nikolaenko, 2014). 

To determine the ability to show the coordination movements of football players aged 11-12, we used contact 

coordinationometry by profile. The average indicators of the duration of the examination in both groups indicate a high speed 

and confirm that most of the studied players have a labile nervous system. A large number of touches to the edges of the 

platform during the test indicates the average ability to show coordination movements by players regardless of age (Table 1). 

These results on both indicators had no statistically significant differences between groups (p> 0.05). The percentage 

difference between the samples in terms of the duration of the test was 9.39%, and 9.42% for the total number of touches in 

favor of 12-year-old players. As a result, the results of this test show that football players have the necessary mobility of 

nervous processes to play football and a sufficient level of coordination skills to implement their own tactical plan in practice 

(Dulibsky & Thales, 2001; Korobeynikov, 2011-2013). 

To diagnose the strength of nervous processes and determine the prerequisites for the manifestation of moral and volitional 

qualities, we used a tapping test. Subjects, regardless of age, showed a high level of indicators for their age (Table 1). No 

statistically significant differences were found (p> 0.05). The percentage difference between the groups of 11- and 12-year-

old football players was less than 0.1%, as a result of which it is possible to draw a conclusion about the homogeneity of 

football players on this indicator regardless of age. It is worth noting that among football players aged 11 and 12, players with 

a strong nervous system predominate, which indicates a fairly pronounced prerequisites for the development and manifestation 

of moral and volitional qualities and high efficiency in football. Given the fact that during competitive activities the player 

has to fight for a long time with the resistance of the external environment, it is necessary to consider indicators of efficiency 

and moral and volitional qualities, one of the determinants for a positive result in the game (Monakov, 2005; Kirkendall, 

2011). 

Assessment of mental processes was performed using a hardware-computer system for psychodiagnostics "Neurosoft-

psychotest" and personally by the researcher according to selected tests of assessment of mental processes: red and black 

Schulte-Platonov tables, Raven tables and test "Troika" (Mantrova, 2007; Lemak & Petrishte, 2012). 

 
Table 2. Indicators of mental processes of football players 11-12 years 

№ Researched indicators and statistical 

values 
11 years 

(n = 46) 

12 years 

(n = 54) 

Age 

norm 
TTEST 

(intergroup) 
Difference 

(%) 

1 Schulte-Platonov table, s 
X  

47,83 47,15 38-50 0,53 (>0,05) 1,42 

SD ±5,70 ±5,18 

2 Schulte-Platonov table, 

number of errors X  

0,70 0,46 ±1 0,16 (>0,05) 66,55 

SD ±0,96 ±0,64 

3 Raven's tables, points 
X  

5,48 6,15 4-8 0,13 (>0,05) 12,22 

SD ±2,51 ±1,87 

4 test "Troika", number of 
moves X  

6,46 6,33 ±7 0,68 (>0,05) 11,91 

SD ±1,36 ±1,60 

5 test "Troika", s 
X  

7,63 6,61 ±7 

 

0,0008 

(≤0,001) 

13,36 

SD ±1,57 ±1,41 

 

Schulte-Platonov's red and black tables were used to study the speed of switching the attention of young football players 

aged 11-12. Two indicators were determined - the duration and number of errors during the passage. The average indicators 

of the obtained results in athletes indicate a high rate of switching attention in both groups. Based on this, it is possible to 

claim a high level of concentration and stability of attention in the subjects (Table 2). No statistically significant differences 

were found for both indicators (p> 0.05). The percentage difference between the groups of 11-12 years for the duration of the 

study was 1.42% in favor of 12-year-old football players, which indicates the actual absence of discrepancies in the results of 
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this criterion. The difference between the samples for the percentage of errors in the percentage was 33.45% in favor of 12-

year-old players in the correctness of the decision. In the game, the player must focus for a long time on various objects and 

switch attention from one object to another, so indicators of the level of attention should be taken into account when 

determining the readiness of the player to solve tactical tasks during competitive activities (Solopov, 1998; Mantrova , 2007). 

Raven's tables were used to determine the level of logical thinking (intelligence) of football players aged 11-12. Indicators 

of passing this technique indicate the average level of development of intelligence and logical thinking of football players 

(Table 2). No significant statistical differences were found between the indicators of both groups (p> 0.05). The percentage 

difference between the results of the studied groups for the indicator of logical thinking was 12.22% in favor of 12-year-old 

football players, which indicates a slight discrepancy between the results of this method. The obtained results are correlated 

with the literature data that a sufficient level of intellectual development and logical thinking of young players will allow to 

effectively influence the formation of their tactical training and skills (Lemak & Petryshche, 2012; Delgado & Mendez, 2018). 

The Troika test was used to determine the level of operational thinking of young football players (Mudryk et al., 2016). 

The average indicators of spent moves and time studied for the passage of this technique, indicate a high level of development 

of operational thinking in them, which can be explained by the peculiarity of the process of preparing players for competitive 

activities in football (Table 2). There were no statistically significant differences between the results of the two groups for the 

number of moves (p> 0.05), but in terms of the duration of the study the results are different at the level of significance ≤0.001, 

which indicates that 12-year-olds need less more time to process the information and implement the answer than 11-year-old 

players. The percentage difference between the groups of studied football players was 1.91% for the number of moves and 

13.36% for the duration, which indicates a slight advantage of 12-year-olds over 11-year-olds in the speed of the study. The 

efficiency and effectiveness of his actions depend on the speed of the player's thinking on the football field, so this technique 

should be considered one of the main in determining the overall level of preparedness of the player (Monakov, 2005; 

Suprunovich, 2013). 

 

Conclusions 

 

Thus, as a result of research, the relevance of psychophysiological properties and mental processes as important 

prerequirites for the quality implementations of tactical training of football players aged 11-12 has been substantiated her the 

first time. 

The results of the study show that there are no differences between the level of psychophysiological and mental indicators 

of football players aged 11-12. For 12-year-old football players there is only a slight advantage in passed tests in comparison 

with 11-year olds. However, the subjects in both groups, regardless of age, showed a high level of intelligence, the 

manifestation of psychophysiological and mental processes. Also, a characteristic feature of most subjects is a labile and 

strong nervous system, which is important for effective football. 

Based on the obtained results, it is expedient to assert the existence of reasonable preconditions for the beginning of the 

implementation of a purposeful process of tactical training with 11- and 12-year-old football players. 
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Abstract 

In the past years, the incidence of humeral fractures has increased. In our recovery practice, we have seen more and more cases of severe 

posttraumatic fractures at the upper limb level. For their recovery, we require thorough anatomy and biomechanics notions by the physical 

therapist, besides the rehabilitation principles adapted to the objectives of the treatment plan. In this paper, we presented through a case 

study the phase-based methodology of the recovery program for a male patient aged 33, with a comminuted fracture of the upper middle 

third of the humerus, which occurred during an arm-wrestling match. The research findings highlight the favourable evolution of the 

patient’s mobility and muscle strength, which allowed his socio-professional reinsertion. Our conclusions underline that the methodology 

of the selected physical therapy manoeuvres carefully particularised to the type of fracture and its localisation may lead to the functional 

recovery of the upper limb, thus regaining the abilities and possibilities of performing daily living activities. 

  
Keywords: rehabilitation, regaining mobility, muscle strength, physical therapy 

1. Introduction 

Upper limb fractures are common in specialised medical practice, thus affecting all ages (Bradley & Harrison 2004; Court-

Brown et al. 2001). In young patients, upper limb fractures usually occur due to trauma. However, the elderly usually suffer 

from fall-related fractures due to osteoporotic alterations (Bradley and Harrison 2004). 

According to the National Clinical Protocol for the surgical procedures in the case of humeral shaft fractures (the Republic 

of Moldova), they account for 1 to 3% of human body fractures and 14% of all humeral fractures.  

Humeral fractures are diagnosed based on a clinical examination, general and local symptoms, apparent and potential signs, 

and the paraclinical examination represented by X-rays and the other imaging methods, depending on the case (Khoriati et al. 

2019). In the case of these fractures, it is essential to explore the functionality of the radial nerve, which may be involved in 

the focus (which means it is morphologically and functionally impaired).  

Conservative treatment consists of the specific fracture immobilisation according to protocol if the displacement of bone 

fragments ranges within acceptable radiological limits. Surgical treatment involves the open reduction of the fracture focus 

and its fixation using osteosynthesis materials such as screw plates, central medullary rods, external brooches and fixation 

devices, or minimally invasive surgical interventions.  

The prognosis of humeral shaft fractures is closely related to the initiation of the recovery program and the observance of 

specialists’ indications by the patient.  

Patients with humeral fractures come to the recovery practices for physical therapy programs to mitigate pain, re-educate 

joint mobility and muscle strength, the ultimate goal being to regain the functionality of the impaired limb (Hodgson 2006; 

Bruder et al. 2011).  

Musculoskeletal rehabilitation is based on tissue regeneration principles adapted to the mechanical or chemical 

requirements of the body. The goal is to facilitate functional capacity and effective recovery following a trauma that occurred 

during sports activities or daily living activities (Greising et al. 2020).  

The attainment of sports performances may involve the emergence of traumas (Greising et al. 2020; Muntianu & Oprean 

2019; Moraru C.E et al. 2018), even though the main objective of sports training is to acknowledge the morphological and 

functional specifics permanently (Oprean et al. 2017) and to increase the athletes’ physiological potential. Hence, the purpose 
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is to develop biomechanical qualities at the highest level to prevent the trauma of any kind (Tanasă et al. 2021). The 

particularisation of practice routines depending on the athlete’s needs may lead to enhanced performance levels (Martinaș & 

Trofin 2020). 

 

2. Material and method 

 

Our research is based on the case study of a male aged 33 with a comminuted fracture of the upper middle third of the 

humerus that occurred during an arm-wrestling match.  

The patient came to our practice 21 days postoperatively (minimally invasive surgery). During surgery, they reduced the 

fracture using a plate and screws but preserving mobility in the fracture focus, such as snaps suggesting instability of the 

detached bone fragment. 

The evaluation methods included joint assessment and muscle testing for the shoulder and elbow and phase-based imaging 

assessment. 

The first phase (21 days postoperatively, fig. 1) had the following objectives: regaining the mobility of scapulohumeral 

and elbow joints, re-educating muscle strength for the shoulder flexion, extension, abduction and adduction (internal and 

external rotation are forbidden in the first recovery phases). Other significant objectives of this phase include the prevention 

of aggravation of interfragmentary diastasis and the prevention of radial nerve lesions.  

To attain the objectives of shoulder re-education mobility, we performed passive mobilisation exercises with the patient 

sitting in a chair. To stabilise the fracture focus, we executed passive forearm flexion (creating muscle pressure with stabilising 

role at the focus level). We used a circumferential counter grip at the upper middle third of the humerus with the same goal 

(fracture fixation). This type of mobilisation prevents the formation of a long lever arm, which would develop higher shearing 

forces at the focus level. 

For toning the shoulder muscles, we only included isometric exercises of the impaired muscle groups at the shoulder and 

arm level during this phase. 

To tone the anterior deltoid and the coracobrachialis, we placed the patient in dorsal decubitus, the impaired limb leaning 

against the bench, the elbow in maximum flexion, applying counter grip at the level of the to stabilise the focus and to block 

the dynamic movement. From this working position, we require the patient to flex the arm for the isometric contraction of the 

arm flexors. 

For toning the supraspinous and medial deltoid, the patient remained in the same position, thus performing abduction 

against static resistance in the abduction direction. Within this exercise, the therapist will avoid any humeral rotation by 

stabilising the patient. 

The toning of the elbow extensors (posterior deltoid, latissimus dorsi and teres major) is performed from sitting, elbow 

flexed, counter grip at the level of the fracture focus to stabilise and block the movement. We choose this positioning to get 

stronger feedback from the patient (concerning movement initiation). The re-education of elbow flexors and extensors was 

performed from dorsal decubitus, with the upper limb leaning against the bench and the counter grip of the physical therapist 

localised at the level of the middle third of the humerus. In the beginning, isometric contractions were executed, followed by 

dynamic (isotonic) contractions.  

 

 
Fig. 1. Postoperative X-ray images 
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The second phase (45 days postoperatively, fig. 2) had the following objectives: maintaining and improving joint mobility, 

re-educating muscle strength and tone, preventing nervous lesions, protecting the fracture focus by avoiding the mobilisation 

of fragments and interfragmentary diastasis. 

To attain these objectives, we performed the exercises of the first phase, modifying their dosage and introducing new 

working positions: muscle toning exercises from torso verticality stances (sitting/orthostatism) by observing the methodology 

described in the first phase.  

 

 
Fig. 2. X-ray images (45 days postoperatively) 

 

During the third phase, 120 days postoperatively (fig. 3), we noticed the formation of consistent fibrous bridges in the 

fracture focus, the proximity to the detached fragment, an aspect leading to the determination of new working methods and 

objectives of independent active mobility re-education at the level of the upper limb by performing daily activities without 

resistance.  

The active-passive mobilisation exercises are performed while maintaining counter grip at the level of the fracture focus, 

gradually opening the flexion angle at elbow level until we achieve the independent active mobilisation of the upper limb 

with the elbow fully stretched. We still avoided loads for humeral rotations.  

Muscle toning was performed through free active movements with a slight manual resistance by the physical therapist at 

the level of the fracture focus (to avoid lever mechanical loading) and progressive forearm extension until the patient can 

stretch it fully. 

 

 
Fig. 3. X-ray images (120 days postoperatively) 

 



 Proceedings of ICU 2021 352 

 

© 2021 . EDlearning.it 

In the fourth recovery phase, 180 days postoperatively (fig. 4), we noted the reduction of the interfragmentary diastasis 

with callus formation at the level of the fracture focus, which indicated good callusing and stabilisation in the focus. 

It allowed, during this phase, to perform mainly exercises in an open kinematic chain (initially without external resistance, 

subsequently by introducing external resistances) concerning the middle third of the humerus to avoid shearing movement in 

the focus. Subsequently, we applied resistance at the level of the distal third of the humerus to prepare the patient for dynamic 

exercises with resistance on the long arm of the lever (at hand and fist level). 

In the same phase, we began the exercises to regain joint mobility for internal and external arm rotations. 

The range of motion improved progressively, also considering the capsular-ligamentous and muscular retractions at the 

scapulohumeral level. To this end, the mobilisation grip concerned the upper third of the arm (on top of the fracture focus, 

with a fully extended elbow). This position provides maximum protection against the mechanical stress within the focus. The 

active rotation movements were initially performed, in this phase, with the elbow in extension. Subsequently, we introduced 

exercises with the elbow in flexion and the torso in a vertical position (standing/ sitting). 

 

 
Fig. 4. X-ray images (180 days postoperatively) 

 

3. Results and discussions 

 

To follow the patient’s evolution, we interpreted graphically the values of joint assessment, muscle testing and X-ray 

images, from the beginning of the recovery program (from the first to the last rehabilitation phase). 

Fig. 5 and 6 feature the initial and final values of joint assessment for the shoulder and elbow. 

 

 
Fig. 5. Joint assessment shoulder    Fig. 6. Joint assessment elbow 

 

Considering the upper limb immobilisation in a sling shoulder brace for 3 weeks for this patient, we recorded significant 

mobility limitations of the scapulohumeral joint concerning the frontal and sagittal movements. We could not determine the 

transverse (internal and external rotation) limitations due to the fact that these movements were not allowed.   

In what concerns the initial mobility evaluation at the level of elbow joint, we have noted, in this case, too, a significant 

functional deficit according to the values featured in fig. 6, with an important reduction of the extension degree due to the 

elbow being immobilised in a 90̊ flexion.  
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The subsequent mobility evolution at the level of the two joints has improved significantly (fig. 5, 6), determined in the 

intermediary phases by the therapeutic protocol applied pursuant to the physiopathological and biomechanical restrictions of 

the bone healing degree.  

Within the final evaluation made 180 days postoperatively, the mobility of the two interested joints was 90% recovered, 

except for rotations at the level of the scapulohumeral joint. Considering the complexity of the fracture and the 

counterindications related to the execution of these movement until the formation of the fibrous bridges and the stabilisation 

of the fracture focus, the evaluation and re-education of these movements became possible 120 days postoperatively (as per 

the X-ray, fig. 3). The physical therapeutic intervention time and the maintenance of mobilisation risks concerning the 

fragments of the fracture focus prevented the attainment of physiological mobility. 

The evaluation of the muscle strength dynamics for the arm and forearm movements is featured in fig. 7, 8. 

 

 
Fig. 7. Arm muscle force evaluation    Fig. 8. Forearm muscle force evaluation 

 

From the perspective of muscle force at the level of the two segments targeted by the initial evaluation, the patient recorded 

average modifications (due to the average period spent wearing the sling shoulder brace), which allowed isometric 

contractions during immobilisation. The evolution of force recorded a constant ascending progress; eventually, the patient 

regained force within physiological limits, but muscle resistance diminished. The reduction of muscle resistance may be a 

consequence of the short muscle re-education time frame through active resistance exercises on the long lever arm. The 

restrictions were caused by the slow and challenging process of fracture callusing.   

In fig. 9, we present the imaging evolution of the bone healing process. 

 

 
Fig 9. Evolution of bone healing      45 days postoperatively             120 days postoperatively               180 days postoperatively 

 

The radiological evolution of fracture healing started from a sombre premise, with low callusing chances, considering the 

size of interfragmentary diastasis. However, following the physical therapy program applied and the particularised working 

method, callusing has recorded a slow but efficient progress. At the end of the study, we obtained partial callusing and the 

significant reduction of diastasis. This evolution was obtained especially by using effective counter grips at the level of the 

fracture focus, by shortening the force levers during dynamic exercises and using isometric contractions on the impaired 

muscle groups.  

Another highly effective technique used in the reduction of interfragmentary diastasis for the detached fragment was the 

execution of isotonic and isometric muscle contractions of elbow flexors. The goal was to push the detached fragment towards 

its anatomical position, thus favouring callus formation.  
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Conclusions 

 

This study highlights the importance and necessity of physical therapy in the recovery process of patients with complex 

fractures even during the immobilisation period. Following this investigation, it has become clear that in unstable fractures it 

is highly relevant to perform the counter grip at the focus level (for better stabilisation). 

The toning of muscle groups capable of repositioning the fragments detached from the focus represents an indispensable 

method for mitigating interfragmentary diastasis and forming the callus. 

In our opinion, the individualisation of physical therapy treatment (depending on the type of fracture, callusing evolution 

and functional rest) represents the most effective method for regaining the patient's functional capacity, reflecting in his quality 

of life. 
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Abstract 

 
Aim: The aim of this study is to determine the physical activity level of those involved, how they perceive anxiety and whether the physical 

activity level can influence individuals’ degree of anxiety. Methods: This study included 84 subjects (with a median ages of 40.25 years), 

girls (n = 30) and boys (n = 54). The data collection tools we used are the short form of the Physical Activity Questionnaire and the anxiety 

measurement scale developed by Hamilton. Results: 50% of the respondents have a high level of physical activity, 41.67% a moderate 

level, and 8.33% a low level. As for perception of anxiety, 89.29% perceive mild anxiety, 5.92% mild to moderate anxiety, while 4.76% 

perceive severe anxiety. A statistical analysis of our data indicates that there is a negative statistical relationship (rho = -0.279, df. = 82, p 

= 0.01) between the level of physical activity and the level of anxiety. Conclusions: Most of the subjects’ physical activity level is high and 

moderate according to reports, although 41.67% are above normal weight. A high level of physical activity positively influences the 

perception of anxiety, by reducing it.  

 
Keywords: physical activity, vigorous, moderate, anxiety 

 

1. Introduction 

 

Since COVID 19 was declared a pandemic, governments have taken a series of measures to protect the population, and one 

of them is physical distancing and the stopping of several activities. Teaching activities went online, sport activities decreased, 

and people were forced rapidly adjust to a new living conditions (Reigal et al., 2021). Most of the individual have failed to 

maintain the physical activity level they had before sports facilities closed, and the effects were mostly felt at the mental state 

level (Meiring et al., 2021). Quarantine, social distancing, decreased physical activity have led to increased symptoms of 

depression, anxiety, all of which can influence the physical and mental health of individuals (Wolf et al., 2021; Cormack et 

al., 2021). The aim of this study is to determine the level of physical activity, the perception of anxiety, and whether a high 

level of physical activity can influence the perception of anxiety. 

 

2. Materials and Methods 

 

Study group 

A number of 84 subjects (with a mean age of 40.25 years), girls (n = 30) and boys ( n = 54) were involved in this study. 

Measurements 

The data was collected in August 2021, using on online - disseminated tool. The following research methods were used to 

conduct this study: bibliographic research, statistical analysis (SPSS), and survey.  

We used the short self - administrated form of the IPAQ to determine the level of physical activity, and anxiety scale 

developed by Hamilton was used to determine the perception of anxiety. The body mass index (BMI) was determined using 

online calculator (National Heart Lung and Blood Institute).      

 

3. Results and discussions  

 

The results of this study reveal that 47.62% of the respondents have a normal weight, 41.67% are overweight, and 9.52% 

fall into the obesity category. (Fig. 1.) 
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Fig. 1. Subjects BMI 

 

Vigorous physical activity involves an activity performed at an intensity that is six times higher (for adults) and seven 

times higher (for children and young people) than rest intensity. Vigorous intensity means 7-8 on a scale of 0 to 10 (WHO, 

2010). 19.05%of the respondents state they do vigorous physical activities 3 days/week, the same percentage of 19.05% do 

vigorous activities 5 days/week, while 10.71% state they engage in vigorous activities only one day a week, or 6 and 7 

days/week. (Fig. 2.) 

 

 
Fig. 2. Vigorous physical activities, days/week 

 

As for the time spent  doing vigorous physical activities, 23.81% of the respondents usually spend 60 minutes on such 

activities, 15.48% between 30 and 4o minutes, and 14.29% spend 40 to 50 minutes. (Fig. 3.) 
 

 
Fig. 3. Time spent on vigorous physical activities 
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19.05% of the participants in the study engage in moderate physical activity 5 days/week, 17.86% two days/week, while 

9.52% state they do not engage in moderate physical activity (lightweight transportation, cycling at a moderate pace/speed or 

tennis) (Fig. 4.). Moderate physical activity is an activity performed at an intensity that is 3.0 - 5.9 times higher than rest 

intensity. A moderate intensity means 5-6 on a scale from 0 to 10 (WHO, 2010). 

 

 
Fig. 4. Moderate physical activities, days/week 

 

As far as time spent on moderate physical activity is concerned, 19.05% spend 30 to 40 minutes, 13.10% spend 20 to 30 

minutes, and 9.5% spend 40 to 50 minutes (Fig. 5.) 

 

 
Fig. 5. Time spent on moderate physical activities 

 

As for the time spent seated by the participants in the study, 28.57% state they spend average 3 hours/day seated, 9.52%  

4 hours, and 10.71% 5 hours. (Fig. 6.) 
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Fig. 6. Subject time spent seated 

 

The IPAQ scoring protocol has revealed that 50% of the respondents have a high level of physical activity, 41.67 % a 

moderate level, while only 8.33% have a low level, as reported by the subjects. (Fig. 7.) 
 

 
Fig. 7. Subject level of physical activity 

 

The answers received using the anxiety scale developed by Hamilton show that 89.29% of the respondents perceive mild 

anxiety, 5.92% mild to moderate anxiety, while only 4.76% perceive severe anxiety. (Fig. 8.) 
 

 
Fig. 8. Perception of anxiety 
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The statistical analysis of our data shows that there is a negative statistical relationship (rho = - 0.279, df. 82, p = 0.01) 

between the physical activity level and anxiety level (Table 1). The data show that the anxiety level decrease if the physical 

activity level increases. 
 

Table 1. Spearman Correlations physical activity level and anxiety level 
 

 Total physical activity 

minutes/week 

Total score 

anxiety 
Spearman's rho Total physical activity minutes/week Correlation Coefficient 1.000 -.279* 

Sig. (2-tailed) . .010 

N 84 84 

Total score anxiety Correlation Coefficient -.279* 1.000 

Sig. (2-tailed) .010 . 

N 84 84 

*. Correlation is significant at the 0.05 level (2-tailed). 

 

The dispersion diagram about relationship between the level of physical activity and the level of anxiety showed that there 

is no evidence regarding a curve relationship or a negative influence in aberrant values.  

 

It has been concluded, based on other studies, that involvement in vigorous and moderate physical activities during the 

COVID 19 pandemic has an effect on reducing depression and anxiety symptoms (Wolf et al., 2021). In another study, 

respondents stated that the level of sedentary lifestyle increased due to COVID 19 and that they had to change their physical 

activities due fear of COVID 19 (Mc Cormack et al., 2021). Another study found that there was a positive relationship between 

doing physical activity and a low level of anxiety-related symptoms (Boolani et al., 2021; Hsieh et al., 2018, as cited in Reigal 

et al., 2021). In the academic literature, high symptoms of anxiety and depression have been associated with low level of 

physical activity (Puccinelli et al., 2021). 

The results of our study show that respondents have a high level of physical activity (50%), while 41.67% only have a 

moderate level of physical activity. To our surprise, most of the respondents (89.29%) perceive a state of anxiety of mild 

severity. Our data show that, from a statistical viewpoint, there is a negative relationship between the level of physical activity 

and level of anxiety. 

 

Conclusions 

 

According to the BMI calculation, a fairly high percentage of respondents (41.67%) are overweight, which would indicate 

they are not physically active enough, except the study involved athletes, and we know that they have a more developed 

muscle mass, which influence BMI values. We would have expected higher scores for anxiety levels. There is a correlation 

between the level of physical activity and the perception of anxiety. The data show that a high level of physical activity 

decreases the perception of anxiety.      
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Abstract 

 

Individuals with disabilities who are using or not using assistive technology (AT) have varied and dynamic feelings and thoughts about 

their lives which contribute to satisfaction with their life. The objective of the present study was to analyse and compare the satisfaction 

with life in groups of female athletes and female non-athletes with physical disabilities according to differentiated levels of assistive 

technology use. Female athletes (n=53) and female non-athletes (n=89) with differentiated levels of AT use were split into three groups at 

wheelchair users (n=50), other AT users (n=50), and without AT use (n=40). The Satisfaction with Life Scale was used as a primary research 

method. The study confirms that there are significant differences in satisfaction with life among female athletes with physical disabilities 

according to the differentiated levels of AT use. Female athletes who are not using any AT for their daily mobility are the most satisfied 

with their life compared to female athletes’ wheelchair users or other AT users. No significant differences were found in satisfaction with 

life among female non-athletes with physical disabilities according to the differentiated levels of AT use. Recreational therapists should 

offer opportunities to try to spend leisure time through sports activities in females with physical disabilities, especially to those who are not 

participating in any sport leisure activities, offering them specific sport disciplines that do or do not require AT use. They can be encouraged 

to participate in programs and activities, experience beneficial effects on their health and well-being and hand in hand increase satisfaction 

with their life. 

 
Keywords: statements; overall satisfaction with life; female; athletes; non-athletes; wheelchair users; assistive technology users. 

 

1. Introduction 

 

Disability disproportionately affects women, older people, and poor people. Women and girls with disabilities are likely 

to experience “double discrimination”, which includes gender-based violence, abuse, and marginalization (WHO, 2015). 

Being a woman and having a disability often results in double discrimination and consideration as a second-class citizen (Tate, 

2001). 

Individuals with disabilities, like all people, have varied and dynamic feelings and thoughts about their lives which 

contribute to satisfaction with their life (Bendíková, 2017). Slovak women with physical disabilities of all age categories are 

in their lives the most satisfied with the Social relation domain and the most dissatisfied with the Psychological health domain 

(Nemček, Shtin-Baňárová, & Kurková, 2021). Satisfaction with life has been described as an “individuals’ evaluation of his 

or her life based on what he or she wants to accomplish versus actual accomplishments” (Ghusn et al., 1996). In other words, 

satisfaction with life reflects the extent to which individuals can fulfill their aspirations and life goals (Fobelová, Moravec, & 

Bendíková, 2019). One of the commonly used scales for assessing life satisfaction is the standardized Satisfaction With Life 

Scale, which offers a global measure of life satisfaction, and provides an overall summary of a person's life situation (Pavot 

& Diener, 1993), and which was used in the present study as a primary research method. 

Assistive technology (AT) can be one of the tools to increase satisfaction with life for people with physical disabilities 

(Carver et al., 2016; Baldassin, Shimizu, & Fachin-Mertins, 2018). Nemček (2021a) found that individuals with physical 

disabilities who do not use AT for their daily mobility demonstrated significantly higher rates of ideal living conditions as 

well as significantly higher rates of total life satisfaction compared to individuals with physical disabilities using other AT 

besides a wheelchair. People with physical disabilities often depend on AT to enable activities of daily living as well as to 

compete in the sport. Results of Nemček’s (2021b) research revealed significantly higher self-esteem in the wheelchair users 
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and other AT users (e.g., prostheses, or crutches) who are regularly participating in sports activities in their leisure compare 

to wheelchair users and other AT users who do not participate in any sport in their leisure. 

The objective of the present study was to analyse and compare the satisfaction with life in groups of female athletes and 

non-athletes with physical disabilities according to differentiated levels of assistive technology use. 

 

2. Material and method 

 

Two groups of women with physical disabilities (n=140) who regularly participated in sports activities at the elite and 

recreational level (athletes; n=53) at least two times per week in 60 minutes duration, and without sport participation in leisure 

(non-athletes; n=87) were recruited for the study. Both groups of women with physical disabilities were divided into three 

groups according to the differentiated level of AT use at wheelchair users (manual or electronic), other AT users, and without 

AT use. Female athletes were represented by 17 wheelchair users, 15 women used other AT, and 21 women were not using 

AT for their daily mobility. Wheelchair users were mostly boccia players, table tennis players, and shooters, and other AT 

users, and without AT users participated in swimming, track, and field, cycling, skiing, different sports games, etc. Female 

non-athletes were represented by 33 wheelchair users, 35 women used other AT, and 19 women were not using AT for their 

daily mobility. Females of the sample had the following disabilities: cerebral palsy (34.3 %), muscular dystrophy (23.6 %), 

multiple sclerosis (12.1 %), spinal cord injury (10.7 %), amputees (10,0 %), and spina bifida (9.3 %). They were contacted 

through representatives of national organizations/associations all around Slovakia unifying people with special needs. Some 

questionnaires were sent electronically by representatives of the organizations and some were passed out at the different 

meetings organized by national organizations. The basic sociodemographic characteristics of the sample are presented in 

Table 1. All data were collected for the 2019 and 2020-years periods. The study was approved by the Ethics Committee of 

the Faculty of Physical Education and Sports, Comenius University in Bratislava, Slovakia (ref. no. 10/2019). 

The SWLS offers a global measure of satisfaction with life (SWL), as an overall summation of a person’s life satisfaction 

(Pavot & Diener, 1993). The SWLS consists of five items (statements) all tapping into global life satisfaction: (1) In most 

ways my life is close to my ideal; (2) The conditions of my life are excellent; (3) I am satisfied with my life; (4) So far, I have 

gotten the important things I want in life; and (5) If I could live my life over, I would change almost nothing. The statements 

are rated on a 7-point Likert scale, and the scores summate to a total score (overall SWL) ranging from 5 to 35 points. A score 

of 20 points represents the midpoint between satisfied and dissatisfied with life. Total scores can be categorized as follows: 

very high scores/highly satisfied (30-35 points), high scores (25-29 points), average scores (21-24 points), a score of 20 

represents the neutral point on the scale, slightly below average in LS (15-19 points), dissatisfied (10-14 points), and extremely 

dissatisfied (5-9 points) (Diener et al., 1985). The scale has shown good convergent validity with other life satisfaction scales 

(Post et al., 2012) and other types of assessment of subjective well-being. 

Statistical analysis was undertaken using IBM SPSS version 23.0. Qualitative variables are presented as proportion and 

percentage. Quantitative variables are presented as mean (x) of standard deviation (±SD) and range. Kruskal Wallis-Test was 

used to determine the SWLS scores differences among three independent samples according to AT use (wheelchair users, 

other AT users, and females without AT use). Mann-Whitney U-Test was used to determine the SWLS scores differences 

between two independent samples according to AT use (wheelchair users vs other AT users, wheelchair users vs without AT 

use, and other AT users vs without AT use). The level of statistical significance was set at p<.05. 

 

3. Results 

 

In the research participated 37.9 % female athletes and 62.1 % were female non-athletes with physical disabilities. 

According to the differentiated level of AT use, the highest number of female athletes fell into the younger age category 

(wheelchair users and without AT use), achieved primary and higher education levels, were single and still studied. The group 

of female non-athletes fell also mostly into the younger age category (wheelchair users and without AT use), achieved primary 

and higher education level, were single, and still studied or were pensioners (wheelchair users and other AT users) (Table 1). 
 
Table 1. Sociodemographic characteristics of female samples 

Sociodemographic factors Female athletes (n=53) Female non-athletes (n=87) 

Wheelchair 

users 
N=17 

Other AT 

users 
N=15 

Without AT 

use 
N=21 

Wheelchair 

users 
N=33 

Other AT users 

N=35 

Without AT 

use 
N=19 

N (%) 

Age category 

(yrs.) 

19-29 9 (53.0) 5 (33.3) 15 (71.4) 14 (42.5) 10 (28.6) 14 (73.7) 

30-44 4 (23.5) 2 (13.3) 1 (4.8) 11 (33.3) 5 (14.3) 1 (5.3) 
45-59 4 (23.5) 2 (13.3) 2 (9.5) 4 (12.1) 6 (17.1) 4 (21.1) 

60+ 0 (0) 6 (40.1) 3 (14.3) 4 (12.1) 14 (40.0) 0 (0) 

Education level Primary/secondary 5 (29.4) 5 (33.3) 10 (47.6) 13 (39.4) 17 (48.6) 11 (57.9) 
Higher education 8 (47.1) 8 (53.3) 9 (42.9) 13 (39.4) 10 (28.5) 1 (5.3) 

University 4 (23.5) 2 (13.4) 2 (9.5) 7 (21.2) 8 (22.9) 7 (36.8) 
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Sociodemographic factors Female athletes (n=53) Female non-athletes (n=87) 

Wheelchair 

users 

N=17 

Other AT 

users 

N=15 

Without AT 

use 

N=21 

Wheelchair 

users 

N=33 

Other AT users 

N=35 

Without AT 

use 

N=19 

N (%) 
Employment 

status 

Employed 5 (29.4) 1 (6.7) 2 (9.5) 8 (24.2) 7 (20.0) 5 (26.3) 

Unemployed 0 (0) 1 (6.7) 0 (0) 3 (9.2) 3 (8.5) 2 (10.5) 

Student 9 (52.9) 4 (26.7) 15 (71.4) 11 (33.3) 10 (28.6) 12 (63.2) 
(invalid) Pensioner 3 (17.6) 9 (59.9) 4 (19.1) 11 (33.3) 15 (42.9) 0 (0) 

Marital status  Single 11 (64.7) 8 (63.4) 15 (71.4) 22 (66.6) 12 (34.3) 15 (78.9) 

Married 3 (17.6) 2 (13.3) 3 (14.3) 6 (18.2) 12 (34.3) 2 (10.5) 
Divorced 2 (11.8) 2 (13.3) 3 (14.3) 2 (6.1) 2 (5.7) 2 (10.5) 

Widow 1 (5.9) 3 (20.0) 0 (0) 3 (9.1) 9 (25.7) 0 (0) 

 

Analyzing the overall SWL in the group of female athletes with physical disabilities, we found the highest overall SWL 

(24.38±5.66 points) in females not using AT for their daily mobility, and the lowest overall SWL was declared by females 

using other AT for their daily mobility (20.93±5.46 points) (Table 2). There were no significant differences in overall SWL 

among the three groups of female athletes with physical disabilities according to the differentiated level of AT use. Analysis 

of differences by SWLS statements revealed significant differences in the third (Chi=6.011, p=0.050) and fifth (Chi=5.934, 

p=0.050) statements (Table 2). Subsequent pairwise comparisons by Mann-Whitney U-Test application revealed a 

significantly higher total life satisfaction (third statement) in female athletes without AT use compared to female athletes 

using other AT (U=88, p=0.023) for their daily mobility, and a significantly higher rate of claiming that if they could live 

over again, they would not change anything (fifth statement) in female athletes without AT use compared to female athletes 

using an electric or manual wheelchair for daily mobility (U=103, p=0.024). Female athletes with physical disabilities who 

are not using any AT for their daily mobility declared in each SWL statement as well as in the overall SWL the highest life 

satisfaction compared to female athlete’s wheelchair users or other AT users. 
 

Table 2. SWLS comparison in female athletes with physical disabilities according to the differentiated level of AT use. 

SWLS statements/ 

Overall SWL 

Differentiated level of AT use Kruskal Wallis-Test 

Wheelchair 
users 

N=17 

Other AT users 
N=15 

Without AT 
use 

N=21 

Chi-square p 

x/±SD (mean score) 
In most ways, my life is close to my ideal. 4.35±1.27 4.20±1.57 4.81±1.54 2.903 0.234 

The conditions of my life are excellent. 4.53±1.50 4.33±1.34 4.95±1.56 1.815 0.403 

I am totally satisfied with my life. 5.00±1.12 4.00±1.60 5.19±1.25 6.011* 0.050 
So far, I have gotten the important things I want in life. 4.71±1.69 4.87±1.12 5.05±1.63 0.873 0.646 

If I could live my life over, I would change almost nothing. 3.00±1.87 3.53±1.73 4.38±1.86 5.934* 0.050 

Overall SWL 21.59±4.81 20.93±5.46 24.38±5.66 4.642 0.098 

Notes (1) Possible statement score range is 1–7 and possible total score range is 5–35; higher scores indicate better SWL 

          (2) *level of statistical significance p < .05 

 

The mean scores indicated the highest overall SWL in the group of female non-athletes using other AT for their daily 

mobility (20.20±5.58 points) and the lowest overall SWL was declared by the group of female non-athletes using manual or 

electric wheelchairs for their daily mobility (18.64±5.54 points). No significant differences were revealed in overall SWL 

neither in SWL statements among groups of female non-athletes with physical disabilities according to differentiated levels 

of AT use (Table 3). 
 
Table 3. SWLS comparison in female non-athletes with physical disabilities according to the differentiated level of AT use. 

SWLS statements/ 

Overall SWLS 

Differentiated level of AT use Kruskal Wallis-Test 

Wheelchair 

users 
N=33 

Other AT users 

N=35 

Without AT 

use 
N=19 

Chi-square p 

x/±SD (mean score) 
In most ways, my life is close to my ideal. 3.79±1.41 3.86±1.39 3.84±1.83 0.078 0.962 

The conditions of my life are excellent. 4.42±1.56 4.40±1.70 4.68±1.45 0.510 0.775 

I am totally satisfied with my life. 3.82±1.59 4.29±1.38 4.00±1.45 1.415 0.493 
So far, I have gotten the important things I want in life. 3.91±1.68 4.43±1.46 4.37±2.06 1.774 0.412 

If I could live my life over, I would change almost nothing. 2.69±1.49 3.23±1.77 2.84±2.01 1.674 0.433 

Overall SWL 18.64±5.54 20.20±5.58 19.74±5.73 0.743 0.690 

Note Possible statement score range is 1–7 and possible total score range is 5–35; higher scores indicate better SWL 
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4. Discussions 

The objective of the present study was to analyse and compare the satisfaction with life in groups of female athletes and 

non-athletes with physical disabilities according to differentiated levels of assistive technology use. The results of the presents 

study show, those female athletes with physical disabilities who are not using any AT for their daily mobility are the most 

satisfied with their life compared to female athletes’ wheelchair users or other AT users. Even the results of the present study 

did not reveal significant differences in overall SWL among evaluated groups of female athletes, those without AT use showed 

significantly higher total life satisfaction and a significantly higher rate of claiming that if they could live over again, they 

would not change anything compared those female athletes who are using an electric, manual wheelchair or other AT for their 

daily mobility. Regular participation in sport leisure activities is positively associated with life satisfaction and a higher quality 

of life among populations with physical disabilities (Yazicioglu et al., 2012; Kawanishi & Greguol, 2013; Nemček, 2016a). 

Nemček (2016b) compared life satisfaction scores between participants with physical disabilities who regularly participated 

in sport leisure activities at least twice a week and sedentary individuals with physical disabilities who were not participating 

in any sport in their leisure time. This study revealed significantly higher scores on life satisfaction among active participants. 

In addition, Yazicioglu et al. (2012) showed that people with physical disabilities who were involved in adapted sports activity 

reported a higher quality of life and life satisfaction compared to those who did not (Yazicioglu et al., 2012). Bergendiová & 

Čierna (2017) also found that secondary school students with physical disabilities who regularly participated in sports reported 

significantly higher scores on life satisfaction than students who were only occasionally active in sport. According to AT use 

concerning people with physical disabilities and their satisfaction with life, research by Nemček (2021a) revealed that there 

were no significant differences in the overall life satisfaction among male wheelchair users, men with physical disabilities 

using other AT and men with physical disabilities who do not use any AT for their daily mobility. Similar results were reached 

in our research when we did not find significant differences in overall SWL according to the differentiated level of AT use in 

the groups of female athletes nor the group of female non-athletes. 

Even no significant differences were revealed in overall SWL neither in SWL statements among three groups of female 

non-athletes with physical disabilities according to differentiated levels of AT use, surprisingly the group of those who are 

using other AT for their daily mobility showed the highest mean scores in overall SWL. On the other side, the lowest overall 

SWL was declared by the group of female non-athletes using a manual or electric wheelchair for their daily mobility. Some 

studies have suggested that individuals with disabilities are less likely to participate in sport leisure activities and perceive a 

lack of inclusion in sports and physical activities compared to others without disabilities (Kristén et al., 2002; Vickerman, 

2007; Smith & Thomas, 2006; Holičková & Nemček, 2020). Bendíková & Nemček (2016), although on the one hand, did not 

find significant differences in the SWLS between active and sedentary healthy population, on the other hand, they found 

significant differences in all five SWLS statements as well as in the overall SWL score between active and sedentary 

population suffering from chronic diseases, in favor of the active living individuals. Individuals with physical disabilities may 

experience a lack of resources and knowledge about where to participate in adapted sports and physical activity programs 

(Kim, Kim, & Han, 2018; Kim, Kim, & Han, 2021). However, there is very little research that has examined the quality of 

life in terms of the use/non-use of AT in groups of people with disabilities (Scherer, 1996; Gibson, Carnevale, & King, 2012). 

Bendíková et al. (2018) examined life satisfaction in three population groups with different health conditions and found that 

healthy individuals presented significantly higher levels of overall SWL compared to individuals with chronic diseases or 

disabilities. E.g. men with physical disabilities in the study done by Nemček (2021c) declared the highest satisfaction in their 

lives by the quality of life domains of Social relation and Physical health and the highest dissatisfaction by the Psychological 

health and Environment domains. The collective of authors also found that the population with disabilities declared 

significantly the lowest level of overall SWL among the three groups of the population with different health statuses. 

Compared to the population with chronic illness, individuals with disabilities declared significantly lower levels of life 

satisfaction, as manifested by all SWLS statements as well as levels of overall SWL (Ladecká, Nemček, & Harčaríková, 

2019). 

 

Conclusions 

 

On the one hand, the present study confirms that there are significant differences in satisfaction with life among females 

with physical disabilities who regularly participate in sport according to the differentiated levels of AT use, and on the other 

hand, it also demonstrates no significant differences in satisfaction with life among females with physical disabilities who are 

not participating in sport leisure activities according to the differentiated levels of AT use. Some implications can be drawn 

for recreational therapists and activity professionals working with individuals with physical disabilities. They should deliver 

educational sessions and offer opportunities to try to spend their leisure time through sports activities, offering them specific 

sporting disciplines that do and do not require AT use. Recreational indoor and outdoor movement programs in the community 

where individuals with physical disabilities try sports with and without AT use could motivate them to see themselves as able-

bodied and become physically active. More individuals with physical disabilities, those who are using or not using AT for 
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their daily mobility can be encouraged to participate in programs and activities, experience beneficial effects on their health 

and well-being and hand in hand increase satisfaction with their life. Further research is needed to explore the comparison of 

the satisfaction with life in male athletes and non-athletes according to the differentiated levels of AT use, as well as compare 

the satisfaction with life between athletes and non-athletes with different levels of AT use. 
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Abstract 

 
Single sport specialization, high training load, frequent competitions with a focus on competitive success, and high expectations from 

coaches, or parents are characteristics of today’s youth elite sports, and can significantly affect young athlete’s subjective well-being (SWB). 

Three groups of top elite junior racket sports players (n=56; males, n=27, and females, n=29) categorized by the sports specialization were 

recruited for the study: tennis players (n=35), bedminton players (n=11), and table tennis players (n=10). The objective of the study was to 

analyse the SWB of the Slovak elite junior racket sports players and compare the differences among tennis players, bedminton players, and 

table tennis players. A standardized, The Bern Subjective Well-Being Questionnaire on Adolescents was used as a primary research method. 

No significant differences were revealed in SWB among three samples of elite junior racket sports players according to SWB dimensions. 

Significant differences were revealed in three SWB items the Current physical difficulties dimension. Tennis and table tennis players declare 

significantly higher problems with sleep compared to bedminton players. Tennis and badminton players have significantly bigger digestive 

problems such as stomach ache than table tennis players, and table tennis players feel significantly more unusually tired compared to tennis 

and bedminton players. 
 

Keywords: subjective well-being; dimensions; items; tennis players; bedminton players; table tennis players. 

1. Introduction 

Single sport specialization, high training load, frequent competitions with a focus on competitive success, and high 

expectations from coaches, or parents are characteristics of today’s youth elite sports (DiFiori et al., 2014), and can significantly 

affect young athlete’s subjective well-being (SWB) (Bendíková, 2017; Nemček, 2020). To pursue sports dreams, young elite 

athletes may have to leave their homes, become professionals, increase their training volume and participate in a more 

competitive sports environment (DiFiori et al., 2014). Young elite athletes thus encounter transitional challenges during their 

entry into elite sport (Bruner, Munroe-Chandler, & Spink, 2008). Even the perceived value of elite sports positively affected an 

individual’s SWB (Silva, Monteiro, & Sobreiro, 2020) elite athletes who lived in Dutch elite sports centers reported lower 

psychosocial well-being and a higher reduced sense of accomplishment than elite athletes not living in such a center (Verkooijen, 

van Hove, & Dik, 2012). E.g., junior elite tennis players may suffer in their life from Burnout, which can negatively affect their 

SWB. Casagrande, Coimbra, & Andrade (2018) found, that the age category of 17-18 years-old elite tennis players had higher 

scores for global burnout and devaluation than 15-16 and 13-14 years-old elite junior tennis players. 15-16 years-old elite junior 

tennis players had higher scores for a reduced sense of accomplishment than 13-14 years-old players. 

The objective of the study was to analyse the subjective well-being of the Slovak elite junior racket sports players and 

compare the differences among tennis players, bedminton players, and table tennis players. 

2. Material and method 

Three groups of elite junior racket sports players (n=56; males, n=27, and females, n=29) categorized by the sports 

specialization were recruited for the study: tennis plyers (n=35; mean age 15.94±0.85 years), bedminton players (n=11, mean 

age 16.18±0.75 years), and table tennis players (n=10, mean age 16.00±1.12 years). All three groups of junior elite racket 

sports players competed at the highest level and all of them were part of the Slovak national teams. All data were collected 

for the period 2019-2020. All junior elite athletes agreed to participate in the study and gave their written informed consent. 
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The Ethics Committee of the Faculty of Physical Education and Sports, Comenius University in Bratislava (ref. no. 10/2019) 

had approved this research. 

A standardized, The Bern Subjective Well-Being Questionnaire on Adolescents (BFW) (Grob et al., 1991) was used as a 

primary research method. The BFW questionnaire consists of 28 items scale that measures both positive and negative feelings 

about the self, covering five main SWB domains: (1) “Overall life satisfaction” (OLS; 6 items saturates this domain), (2) 

“Current psychological problems” (CSP; 7 items saturates this domain), (3) “Current physical difficulties” (CPD; 8 items 

saturate this domain), (4) “Self-esteem” (SE; 3 items saturates this domain), and (5) “Depressive mood” (DM; 4 items 

saturates this last domain). Items of four domains (1, 2, 4, and 5) are answered using a 6-point Likert scale format ranging 

from “strongly disagree” (point 1) to “strongly agree” (point 6) and domain 3 is answered by using a 4-point Likert scale 

format ranging from “not at all” (point 1) to “very often” (point 4). Two SWB domains (1 and 4 as positive domains) evaluate 

a positive attitude of SWB and in the same time higher scores indicate higher SWB, and three domains (2, 3, and 5 as negative 

domains) evaluate a negative attitude of SWB and in the same time, higher scores indicate a lower SWB. In this study, a 

Slovak version of the BFW was used (Džuka, 1995). In the current study, only one measurement has been made and three 

main groups of the Slovak elite junior racket sports players formed the study. 

The program IBM SPSS Statistics version 23.0 was used for data processing. The data were described using absolute and 

relative frequencies, including the mean (x) and standard deviation (±SD). The non-parametric Kruskal Wallis Test was used 

to assess the SWB differences among three independent samples of elite junior racket sports players (tennis players, 

bedminton players, and table tennis players), and the Mann Whitney U-test was used to assess the SWB differences between 

two independent groups of elite junior athletes (tennis versus badminton players, tennis versus table tennis players, badminton 

versus table tennis players). The significance level was set at α≤0.05 (*). The SWB was analysed from dimensions' and items' 

points of view. 

3. Findings 

SWB evaluation among three groups of elite junior racket sports players did not show significant differences in positive 

nor in negative SWB dimensions (Table 1). The results of the present study further did not reveale significant differences in 

five SWB dimensions among three samples of junior elite racket sports players (Table 1). 

Table 1. SWB comparison among junior elite racket sports players. 

SWB dimensions Junior elite racket sports players (n=56) Kruskal Wallis-Test 

Tennis players Bedminton 

players 

Table tennis 

players 

Chi-square p 

x/±SD (mean score) 

Overall Life Satisfaction 4.65±0.71 4.53±0.70 4.82±0.26 1.950 0.377 

Current Psychological Problems 2.20±1.17 2.32±1.23 2.40±1.10 0.466 0.792 
Current Physical Difficulties 1.68±0.69 1.54±0.59 1.90±0.71 1.408 0.495 

Self-Esteem 4.75±1.01 4.39±0.74 4.80±0.72 3.060 0.217 

Depresive Mood 1.73±0.85 1.88±0.82 2.07±1.03 1.115 0.573 

Positive dimensions 4.68±0.75 4.48±0.57 4.81±0.38 3.291 0.193 

Negative dimensions 1.88±0.71 1.90±0.76 2.12±0.84 0.699 0.705 

 

Even comparison of SWB dimensions among three samples did not reveal significant differences (Table 1), in pairwise 

comparison a significant differences in selected items of the Current Physical Difficulties dimension were found (Table 2). 

Elite junior tennis (2.23±1.11 points) and table tennis players (2.80±1.39 points) presented significantly higher problems with 

sleep compared to bedminton players (1.55±0.93 points) reporting that “In the last few weeks I couldn't fall asleep” (U=121, 

p=0.050) (U=28, p=0.045). Elite junior tennis (2.03±1.12 points) and badminton players (1.73±0.90 points) furthermore 

presented significantly higher digestive problems compared to table tennis players (1.20±0.63 points) reporting that “In the 

last few weeks I've had stomach-ache” (U=94, p=0.016) (U=32, p=0.050). The last two pairwise comparisons revealed 

significant differences in the unusual fatigue item, when elite junior table tennis players (3.00±1.25 points) presented 

significantly higher fatigue compared to tennis players  (2.03±1.04 points) (U=97, p=0.027) and bedminton players (1.54±1.03 

points) (U=22, p=0.013) reporting that “In the last few weeks I have felt unusually tired” (Table 2). 

Table 2. Pairwise comparison of items of CPD domain. 

Selected items of CPD domain Mann Whitney-U-Test 

Tennis versus Badminton players Tennis versus Table tennis 

players 

Table tennis versus Bedminton 

players 

U p U p U p 

Stomachache 169 0.528 94* 0.016 32* 0.050 

Could not fall asleep 121* 0.050 133 0.239 28* 0.045 

Unusual fatigue 135 0.116 97* 0.027 22* 0.013 
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4. Discussions 

The objective of the present study was to analyse the subjective well-being of the Slovak elite junior racket sports players 

and compare the differences among tennis players, bedminton players, and table tennis players. The results of the presents 

study show no significant differences in SWB among three samples of  elite junior racket sports players according to SWB 

dimensions. Similarly, no quality of life differences based on sports specialization was found also in the research study of 

Patel & Jayanthi (2018). Another study found that young athletes who participated in both team and individual sports or team 

sports alone had a greater health-related quality of life compared with athletes who participated in individual sports alone. 

The benefits of sports participation were strongest for girls (Vella et al., 2014). 

The results of the present study revealed significant differences in SWB among three samples of elite junior racket sports 

players in three statements of the Current physical difficulties dimension such as problems with sleep, digestive problems and 

unusuall fatigue. Some studies show, that these problems of the Physical health dimension can be caused by the incidence of 

injuries while performing sport. Baxter-Jones, Maffully, & Helms (1993) investigated the incidence of injuries in a group of 

453 elite young athletes for two years period competing in soccer, gymnastic, tennis, and swimming. The injury rate was low 

with just over half the elite young athletes suffered one or more injuries per year, with most of those injured sustaining one 

injury only. They found that the highest risk of injuries was in soccer (67%) and the lowest in swimming (37%). Other racket 

sports such as squash, badminton, and racquetball have fewer data available but report both acute and traumatic injuries less 

commonly seen in tennis (Jayanthi & Esser, 2013). In-season injury investigated in 17 female elite voelyball players was 

significantly predicted by fatigue, mood, stress, soreness, sleep quality, and sleep duration (Haraldsdottir et al., 2021). In 

general, young people with self-reported health disaorders, including musculoskeletal disorders such as injuries present 

significantly higher level psychological problems, physical difficulties as well as depressive mood compared to healthy peers 

mostly seen in male groups of young people (Ladecká, Nemček, & Harčaríková, 2019; Nemček et al., 2020; Holičková & 

Nemček, 2020). 

Sports injury is recognized as the major risk factor for psychological distress amongst elite junior athletes (Fyodorov et 

al., 2019; Plaščáková Špringrová et al., 2020). Stress can be amplified within elite sport and the pressure they experience 

concerning competition and performance can be exacerbated by adverse life events. The pressure of performance can also 

expose male athletes to overtraining syndrome which can be difficult to distinguish from depression. Male athletes in the 

study of Souter, Lewis, & Serrant (2018) were more vulnerable to eating disorders compared with males in the general 

population and they do have anxieties, particularly around their bodies. Concerning to eating disorders, elite junior tennis and 

badminton players of the present study had significantly bigger digestive problems such as stomach ache than elite junior 

table tennis players. Elite athletes undertaking severe and intense exercises may suffer from an increased risk of 

gastrointestinal symptoms (Simons & Kennedy, 2004). Elite athletes seem to have a higher gut microbial diversity, shifted 

toward bacterial species involved in amino acid biosynthesis and carbohydrate/fiber metabolism, consequently producing key 

metabolites such as short-chain fatty acids (Clauss et al., 2021). It is important for athletes to stay healthy during training 

period and competition but illnesses such as gastrointestinal symptoms can seriously impair athlete’s performance to train 

(Kekkonen et al., 2007). 

The results of the present study further revealed, that elite junior table tennis players can feel significantly more unusually 

tired compared to tennis and bedminton players. It has been reported that high intense training may affect mood states, leading 

to anxiety, depression, feelings of fatigue and low self-esteem (Fry et al., 1994). In the study of Millet et al. (2005), the 

relationship between the training loads and perceived fatigue was significant. Linear mixed model analyses of Sargent et al. 

(2014) study revealed that on nights prior to training days, time spent in bed was significantly shorter, sleep onset and offset 

times were significantly earlier and the amount of sleep obtained was significantly less, than on nights prior to rest days. 

Moreover, there was a significant effect of sleep duration on pre-training fatigue levels. Specifically, the authors found, that 

shorter sleep durations is associated with higher levels of pre-training fatigue. Taken together, these findings suggest that the 

amount of sleep an elite athlete obtains is dictated by their training schedule. In particular, early morning starts reduce sleep 

duration and increase pre-training fatigue levels (Sargent et al., 2014). Research of Carrasco et al. (2013) revealed that the 

greater autonomy young elite tennis players perceive while being engaged in professional sport was because of the coping 

strategies they utilized such as active planning, cognitive restructuring, emotional calmness and seeking of social support. 

Results of their study confirmed also that the greater perceived autonomy was explaining athletes high levels of psychological 

well-being (Carrasco et al., 2013). Investigation at 281 elite table tennis players indicated differences in performance anxiety 

and subjective vitality across the motivational profiles, in which the controlled profile had the greatest anxiety symptoms. 

These differences were attributed to the quality over quantity of motivation, which have meaningful implications for table 

tennis coaches and sport psychology consultants to diagnose and intervene with players in order to reduce their performance 

anxiety and improve their SWB (Chu, Zhang, & Hung, 2018). At the end of the discussion we agree with Chen (2013) that 

gratitude is a positive related to athlete’s SWB perceived coach and teammate social support partially mediated the 

relationship between gratitude and athlete’s SWB. 
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Conclusions 

The results of the present study show no significant differences in SWB among three samples of  top elite junior racket 

sports players according to SWB dimensions. Significant differences in SWB were found among three samples of elite junior 

racket sports players in three items of the Current physical difficulties dimension such as problems with sleep, digestive 

problems and unusuall fatigue. Tennis and table tennis players declare significantly bigger problems with sleep compared to 

bedminton players. Tennis and badminton players have significantly bigger digestive problems such as stomach ache than 

table tennis players. Table tennis players can feel significantly more unusually tired compared to tennis and bedminton players. 

It is necessary to continue this line of this research field with stress on exploring and compare the SWB of elite junior athletes 

who are participating in individual or team/collective sports and find ways how to reduce negative feelings of the Physical 

health domain such as unusual fatigue, problems with falling asleep and stomach problems in young elite athletes. 
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Abstract 

 
This research aims to compare the elements of cultural specificities in sport camps in Eastern Romania (Oglinzi Targu Neamt, Arted and 

Muncel) camps in Western Romania (Adeona Apuseni, Carpathia and Sun Aventure) which refer to following the activity of manager and 

management team, the attitude of employees, customer behavior (children, students, young people, adolescents, athletes), mental behavioral 

and attitudinal conditions in the context of efforts to ensure the functioning of the camp. Cultural differences were analyzed based on criteria 

that enable comparison. Intercultural Management calls them cultural dimensions. I analyzed the overlaps and interferences between these 

cultural dimensions, in order to highlight the most important aspects and to consider them within my research. The research series comprises 

332 subjects, of whom 34 are represented by the managerial staff of the three camps (14 persons in the Oglinzi camp, 10 persons in the 

Arted camp, 10 persons in the Muncel camp) vs (14 persons in the Adeona Apuseni camp, 10 persons in the Carpathia camp, 10 persons in 

the Sun Aventure camp and 298 are represented by clients of the three camps (171 persons in the Oglinzi camp, 77 persons in the Arted 

camp, 50 persons in the Muncel camp) vs. camps (171 persons in the Adeona Apuseni camp, 77 persons in the Carpathia camp, 50 persons 

in the Sun Aventure camp)  Subjects were both females and males and they were divided by age categories, as follows: the personnel of the 

three camps into two groups – 20-40 years old (personnel with low or average experience) and 41-60 years old (personnel with high 

experience), while the clients into two groups: 7-12 years (preadolescents) and 13-18 years old (adolescents). Results were analyzed 

qualitatively and quantitatively using SPSS – version 17. 

 
Keywords: cultural dimensions, intercultural, sports camp, cultural differences 

 

1. Introduction 

 

The identification of interrelations between cultural dimensions is the result of a mixture between the specialized field of 

researchers, the subsequently developed professional skills, and the newly acquired information within domains that are 

considered “interdisciplinary.” 

Intercultural Management has not “patented” any specific methodological analysis system; to this end, it has used existing 

methods and techniques, with applicability in management. “Methodology is the know-how used to reach a purpose, s research 

goal, in particular and in special (Hofstede, 1996).  Research methodology has a preponderantly normative character and it 

comprises theoretical principles (theoretical view of the discipline), data collection methods and techniques (factual and 

informational support), data processing methods and techniques (dimension of quantitative processing), and logical 

procedures of analysis and generalization (theory construction and systematization).”( Hoeber, 2010). 

 

2. Material and method 

 

The methods varied by the aforementioned objectives. To study the evolution over time of an organization such as a sports 

camp or of its status at a certain point, we had to use research methods that include data and results provision regarding the 

evolution of the organization; these results lead to a change plan effective for the organization in question. Commercial or 

non-commercial organizations that aim to develop a sustainable activity in the sports field in Romania are no exception. A 

reliable direction of founding the strategy is represented by harmonizing the capacities or internal characteristics of a company 

(strengths, weaknesses) with the external environment where the activity takes place (threats, opportunities). (Dumitru & 

Puni, 2017). 
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We used a series of qualitative and quantitative methods to study the organization and its characteristics, considering that 

identifiable facts – demonstrable from the perspective of research – constitute a proper support for elaborating intervention 

plans or decisions, thus avoiding an intuitive or an over oscillating polling.  

Because purely quantitative methods are not as precise as they claim and because qualitative methods fail to provide 

answers to all questions raised by the research issue, the solution was to adopt a middle way, by using both types of methods.  

However, the advantage of quantitative research methods is that they enable the collection of data that describe reality 

accurately and that may constitute a basis for generalized models. Qualitative or informal methods are commonly used in the 

research of organizational and management field (Rudd & Johnson, 2010). They enable the highlighting of elements of 

finesse, such as nonverbal communication, not included within formal methods. The downside of these qualitative methods 

is that the results obtained are informational and they do not allow the extraction of general conclusions regarding the target-

population. According to the analysis model elaborated by Geert Hofstede (Todd, Andrew &  Sowieta, 2009)., national culture 

can be characterized by the five dimensions outlined below: 

• Power Distance: Large/Low; 

• Individualism/Collectivism; 

• Masculinity/Femininity; 

• Uncertainty Avoidance: Strong/Weak; 

• Long Term Orientation versus Short Term Normative Orientation. 

The subjects within each researched category (administrative personnel and clients) were asked to fill in two types of 

questionnaires (personnel – Questionnaire A, while clients – Questionnaire B), in identical or similar evaluating conditions. 

Subsequently, results were analyzed qualitatively and quantitatively using SPSS – version 17.  

 

We present below the underlying dependent and independent variables of the research: 

• dependent variables:  

• Individualism/Collectivism; 

• Power Distance; 

• Uncertainty Avoidance; 

• Long Term Orientation; 

• Masculinity/Femininity. 

 

• independent variables: 

• sports camp: Oglinzi Târgu Neamț, Arted Durău, Muncel Pașcani – Iași (from East Romania) vs. Adeona Apuseni 

camp, Carpathia camp, Sun Aventure camp (from West Romania) 

• status: employees, clients; 

• sex: male, female; 

• age of employees: 20-40, 41-60/ of clients: 7-12, 13-18; 

• birthplace of employees: Upper Moldavia, Lower Moldavia vs. Upper Apuseni, Lower Apuseni 

 

 

Results 

 
 Fig. 1. Distance to power                                                                    Fig. 2. Uncertainty control 

 



 Proceedings of ICU 2021 375 

 

© 2021 . EDlearning.it 

 
                  Fig. 3. Time orientation                                                                               Fig. 4. Masculinity/femineity 

 
 

Only concerning Individualism/Collectivism, we found a polarization of scores toward the pole represented by 

Collectivism, because subjects frequently recorded high scores for this dimension. Hence, it can be posited that in the three 

camps within our study, Collectivism and not Individualism is more likely valued and promoted by employees and 

management. 

In order to assess potential differences in the approach to cultural dimensions of the management within our study, we used 

ANOVA One Way. Through, ANOVA we were able to compare means for three and more sub-populations defined by the 

grouping variable (independent variable). This method enables the extension of the analysis made using the T Test applicable 

to two means, to situations where independent variables (grouping variable) present three of more categories (in our case, the 

three sports camps). 

Table 1 shows that we found significant differences between the three camps in two of the five cultural dimensions studied: 

Power Distance (materiality threshold p<0.05) and Long Term Orientation (p<0.01).  

 

 
Table 1. Comparative analysis of the cultural dimensions in the three camps (East Romania camps vs. West Romania camps - on employee level) 

  Sum of Squares gl Squared Mean F Significance 

Power Distance Between groups 22.230/22.235 2 11.615/11645 3.817/3825 .033 

 In groups 94.329 31 3.043   

 Total 116.559 33    
Individualism/Collectivism Between groups 1.936 2 .968 .709 .500 

 In groups 43.329 31 1.365   

 Total 44.265 33    
Uncertainty Avoidance Between groups 12.613 2 5.807 3.166 .056 

 In groups 57.858 31 1.834   

 Total 68.471 33    
Long Term Orientation Between groups 21.086 2 10.543 9.781 .001 

 In groups 34.414 31 1.078   

 Total 56.501 33    
Masculinity/Femininity Between groups 3.207 2 1.603 2.309 .116 

 In groups 22.530 31 .694   

 Total 24.735 33    

 

Because only for these two dimensions significant differences were found between camps, we will analyze the different 

views of employees within the three camps regarding Power Distance and Long-Term Orientation (Table 2). 
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Table 2. Comparative analysis of the cultural dimensions with significant differences (employees) – East Romania camp 

Camp Power Distance Long Term Orientation  

Oglinzi-Tg.Neamt 

Mean 6.4286 3.8571  

N 14 14  

Standard deviation 1.82775 1.16732  

Arted-Durau 

Mean 7.1000 5.7000  

N 10 10  

Standard deviation 1.91195 .82327  

Muncel-Iasi 

Mean 5.0000 4.2000  

N 10 10  

Standard deviation 1.41421 1.03280  

 

 
Table 3. Comparative analysis of the cultural dimensions with significant differences (employees) – West Romania camp 

 

Camp Power Distance Long Term Orientation 

AdeonaApuseni camp 

Mean 6.5286 3.8436 

N 14 14 

Standard deviation 1.84776 1.17733 

Carpathia camp 

Mean 7.1000 5.7000 

N 10 10 

Standard deviation 1.92185 .82237 

Sun Adventure camp 

Mean 5.0000 4.2000 

N 10 10 

Standard deviation 1.42421 1.03280 

 

 

Another aspect on which we focused – besides highlighting the management differences within the three camps – was 

employees’ perception of the cultural dimensions by age and sex. By using T Test for independent samples for each camp 

and for the entire employee series within all three, we found no significant differences in employees’ perception of the cultural 

dimensions by age and gender (Tables 4-7). 

 
Table 4. Grouping employees by age (east Romania camps) 

 Age N Mean Std. deviation Std. Error mean 

Individualism/Collectivism 20-40 20 11.8500 1.22582 .27410 

41-60 14 11.8571 1.09945 .29384 

Power Distance 20-40 20 6.2000 2.26181 .50576 

41-60 14 6.2143 1.25137 .33444 

Uncertainty Avoidance 20-40 20 9.2500 1.55174 .34698 

41-60 14 9.9286 1.20667 .32250 

Long Term Orientation 20-40 20 4.8500 1.38697 .31014 

41-60 14 4.0000 .96077 .25678 

Masculinity/Femininity 20-40 20 2.9000 .85224 .19057 

41-60 14 2.9286 .91687 .24505 
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Table 5. Grouping employees by age (west Romania camps) 

  Age N Mean Std. deviation Std. Error mean 

Individualism/Collectivism  20-40 20 12.8900 1.22582 .27410 

 41-60 14 11.8571 1.09945 .29384 

Power Distance  20-40 20 6.2000 2.26181 .50576 

 41-60 14 6.2143 1.25137 .33444 

Uncertainty Avoidance  20-40 20 9.2500 1.55174 .34698 

 41-60 14 9.9286 1.20667 .32250 

Long Term Orientation  20-40 20 4.8500 1.38697 .31014 

 41-60 14 4.0000 .96077 .25678 

Masculinity/Femininity  20-40 20 2.9000 .85224 .19057 

 41-60 14 2.9286 .91687 .24505 

 
 

Table 6. Analysis of age variable (employees) 

  
Levene’s Test for 

equality of variances 
T Test– for equal means 

     

  F Sign. F Sign. F Sign. F Sign. F 

Individualism/Collectivism 

For equal 

variances 
.938 .340 -.017 32 .986 0 0.41 -0.84 0.83 

For unequal 

variances 
  -.018 29.951 .986 0 0.4 -0.83 0.81 

Power Distance 

For equal 
variances 

7.584 .010 -.021 32 .983 -0.01 0.67 -1.37 1.35 

For unequal 

variances 
  -.024 30.677 .981 -0.01 0.61 -1.25 1.22 

Uncertainty Avoidance 

For equal 

variances 
.416 .524 -1.370 32 .180 -0.68 0.5 -1.69 0.33 

For unequal 
variances 

  -1.432 31.571 .162 -0.68 0.47 -1.64 0.29 

Long Term Orientation 

For equal 

variances 
4.215 .048 1.980 32 .056 0.85 0.43 -0.02 1.72 

For unequal 

variances 
  2.111 32.000 .043 0.85 0.4 0.03 1.67 

Masculinity/Femininity 

For equal 
variances 

.029 .866 -.093 32 .926 -0.03 0.31 -0.65 0.6 

For unequal 
variances 

  -.092 26.778 .927 -0.03 0.31 -0.67 0.61 

 
Table 6 illustrates that no significant differences were found for any of these five cultural dimensions by age (p > 0.05). 

 

 

Table 7. Grouping employees by sex 

 Sex N Media Std. deviation Std mean of dev. 

Individualism/Collectivism 
Female 21 11.8571 1.15264 .25153 

Male 13 11.8462 1.21423 .33677 

Power Distance 
Female 21 6.0952 1.92106 .41921 

Male 13 6.3846 1.89466 .52548 

Uncertainty Avoidance 
Female 21 9.3333 1.68325 .36732 

Male 13 9.8462 .89872 .24926 

Long Term Orientation 
Female 21 4.4762 1.24976 .27272 

Male 13 4.5385 1.39137 .38590 

Masculinity/Femininity 
Female 21 3.0952 .83095 .18133 

Male 13 2.6154 .86972 .24122 

 
 

 



 Proceedings of ICU 2021 378 

 

© 2021 . EDlearning.it 

Table 8. Variable analysis by sex (employees) 

  
Levene’s Test for 

equality of 

variances 

T Test– for equal means 

     

  F Sign. F Sign. F Sign. F Sign. F 

Individualism/Collectivism 

For equal 

variances 
.202 .656 .026 32 .979 .01099 .41506 -8.34453E-1 .85643 

For unequal 

variances 
  .026 24.540 .979 .01099 .42033 -8.55520E-1 .87750 

Power Distance 

For equal 
variances 

.093 .763 -.429 32 .671 -.28938 .67447 -1.66324E0 1.08448 

For unequal 

variances 
  -.430 25.852 .670 -.28938 .67221 -1.67152E0 1.09276 

Uncertainty Avoidance 

For equal 

variances 
4.062E0 .052 -1.009 32 .320 -.51282 .50820 -1.54799E0 .52235 

For unequal 

variances 
  -1.155 31.521 .257 -.51282 .44390 -1.41756E0 .39192 

Long Term Orientation 

For equal 

variances 
.339 .565 -.135 32 .893 -.06227 .46042 -1.00012E0 .87558 

For unequal 

variances 
  -.132 23.468 .896 -.06227 .47254 -1.03871E0 .91417 

Masculinity/Femininity 

For equal 
variances 

.427 .518 1.608 32 .118 .47985 .29845 -1.28070E-1 1.08778 

For unequal 

variances 
  1.590 24.668 .125 .47985 .30177 -1.42078E-1 1.10179 

 

Table 8 highlights that no significant differences were found for any of these five cultural dimensions by sex (p > 0.05). 

 
Conclusions 

 

From the comparative study it can be seen that the cultural differences between sports camps in eastern and western 

Romania are not significant. At certain parameters (distance of power / certainty – uncertainty / individualism – collectivism) 

the resulting data are in favour of those in western Romania. 

Considering the aforementioned definitions provided for management, we outline three main ideas below: managers 

accomplish forecasting, organizing, coordinating, training, and controlling-assessing functions; management is applied to all 

types of organizations, regardless of the field (economic, social, political, cultural, sports) or organization form 

(governmental/nongovernmental, patrimonial/non-patrimonial, public/private); management is applied to all organization 

levels, from top to operational management; the purpose of management is to determine increased organizational efficacy and 

efficiency. The cause-effect interpretations have helped understand the cultural influences upon the management of a sports 

camp. The two statistical hypotheses have been partially confirmed by the results obtained and quantitatively expressed. We 

have found arguments to motivate the need for the management of a sports camp to have a better insight on the cultural 

specificity of their field, as well as the necessity to valorise the organizational cultural differences.  
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Abstract 

 
The phrase "double career/dual career" is an association of words that we sometimes encounter in everyday life. Undoubtedly, the term is 

relatively new in the socio-human approach, optimizing the goal and objectives of an individual representing successful models for 

professional fulfillment. The possibility of a sudden and uncontrolled termination of a sports career can be a moment with a strong emotional 

impact on young people. Awareness and education of their perspective can be achieved by acting in the direction of a double career, as a 

control mechanism for subsequent success. This study was attended by 61 students of the Faculty of Physical Education and Sports of the 

University "Alexandru Ioan Cuza" in Iasi, and the results were analyzed using the prototypical-categorical technique of Verges, verified by 

Havărneanu's technique to identify the representation social status of double-careers. The 287 associations of the notion "double career" 

were divided into the following categories: personal development, sacrifice, profession, benefits, obstacles, competition, material 

advantages. The conclusion of the research presents a vacuum of knowledge regarding the phrase "double career", a situation that can be 

remedied by using existing initiatives that can be taken over and implemented in Romania: the development of research on dual careers for 

athletes with early specialization or late, specific educational programs (to increase the chances of success of athletes), the provision of 

good practice guides, investments in programs presented in the national language. 

 
Keywords: dual career; education; sports; students.. 

 

1. Introduction 

 

The notion of “dual career”, a phrase that combines sport and education (or sport and career), has gained worldwide 

recognition, being, according to Gledhill & Harwood (2015), the subject of numerous analyzes and researches. Young people 

who study are involved in two dominant social contexts: they are also students and athletes. Often, having this status, they 

have to approach some situations from the student's perspective, and others, from the athlete's perspective. To succeed, they 

identify as “student-athletes or student-athletes” (Yukhymenko-Lescroart, 2014). The first category includes those who are 

strongly associated with those who emphasize academic values and academic success more than sports performance, while 

young people in the second category focus on sports success. 

The system for promoting young sports talents is a cyclical one, which involves their identification, selection and 

development. Despite the evolution of the sports phenomenon, the number of talented young people decreases with age and 

for this reason, a small percentage of athletes reach the peak of success. Thus, the decision to direct all energy and resources 

in a sports career (in the desire to reach the top), in contrast to ensuring daily living, becomes a risky one (Zibung & 

Conzelmann, 2014). 

The relationship between sports activity and education (work) is described by Pallares et al. (2011) in 3 directions: “linear 

path”, “convergent path” and “parallel path”. The analysis of these “directions” of action is still a scientific challenge, 

continuously analyzing the results obtained by athletes in managing the withdrawal process (Torregrosa et. Al, 2015, Tessitore 

et al, 2021). 

Throughout the performance career, the athletes are obliged to fulfill several social roles at the same time (pupils / students, 

family members, employees, etc.), being forced to manage, with the help of the family, school or sports environment, the 

double career (sports and educational / professional) (Kristiansen, E., 2017, Oros & Hanțiu, 2016). For them, to continue their 

education while participating in competitions, is according to Abenza-Cano et al. (2020), a challenging task. 

Numerous studies have been conducted to analyze the transition after sports career, focusing on the consequences and 

factors of this transfer (Park et al., 2012, Erpic et al., 2004). One of them, made by North and Lavalle (2004) quoted by Ryan 
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(2015), shows that 79% of performance athletes, who were aware that they would retire in the next 1-2 years, began to draw 

up their plans, for withdrawal. In this situation, these athletes become less and less eager to improve their parameters in their 

training, instead, they prioritize the activity with which to support a future career. This approach comes with a favorable 

emotional support and a behavior appropriate to the transition to retirement from sport because all resources are mobilized 

(Stambulova et al., 2007). 

No active athlete wants an abrupt end to his competitive career. But the bad moment can be lived in any second of sports 

activity, whether we are talking about an official competition or training. A moment of lack of attention (or misfortune) can 

be the last moment of glory on the "sports altar". Athletes who experience this unforeseen event and are forced to end their 

careers abruptly due to injuries are very vulnerable to rehabilitation (Alferman, 2000; Lavalle & Wylleman, 2000; Stambulova 

et al., 2009 cited by Muscat, 2010). 

Research (Wylleman & Zupanic, 2004 cited by Brown et al., 2019), considers retirement from sport an action that can be 

associated with multiple psychological, social and vocational changes in the lives of athletes. Given these scientific certainties, 

it is easy to understand that at the time of the transition to the non-competitive sphere, there may be a triggering moment for 

negative emotions. For this reason, while traditional discourses about sport are directed towards its professionalization, with 

strong connotations for career development, Ryba et al. (2015) believes that the topic of “sports career” needs to be 

incorporated into a more comprehensive and fluid discourse about the opportunities that life offers. 

For athletes who gave up their careers for personal reasons, there was an easy transition to daily activities in the cases of 

those who combined a double career compared to those who focused only on sports performance (Aquilina, 2013; Torregrosa 

et al., 2015; Tshube & Feltz, 2015 quoted by Gavala-Gonzalez, 2019), persevering in the face of failure and difficulties 

(Graczyk, 2018). The double career is also an attractive concept for those athletes who are not or will not become performance, 

so that the financial rewards ensure their daily living (Baron-Thiene & Alferman, 2015). When comparing the transition after 

retirement of athletes who were concerned only with the sport practiced against those who, in addition to sports were also 

interested in other areas of activity, it was noted that the latter have much less labor market integration issues (Barriopedro et 

al., 2018). 

 

2. Material and method 

 

In the research, which aims to represent an approach to the understanding of the notion of "double career" by different 

respondents, the prototypical-categorical technique of Verges was applied, verified by Havărneanu's technique to identify the 

social representation of double-career. The items used were aimed at knowing the answers on the phrase "double career", and 

the interpretation of the results was done through the technique of word association and an alternative method for determining 

the structure and organization of the elements of a representation (Verges, 2001, Havârneanu, 2001, quoted by Abalașei , 

2009), using the frequency of occurrence of the mentions and the average ranks of occurrence as well as the frequency of 

occurrence and the average ranks of importance. 

In Romania, double career does not benefit from a special media and organizational support, the double approach not being 

clearly implemented in the agenda and the conscience of the decision makers. In the project Media as a channel of Athletes 

’Dual Careers and Education (2018), this reality was highlighted with the help of a SWOT analysis (Table 1). 

 
Table 1. SWOT analysis of DUAL CAREER in Romania 

STRENGTHS Details 

23 Faculties of Physical Education and Sport in the country 
(Romania). 

There are a large number of specific faculties that can collaborate to achieve the 
proposed goal. 

Media trusts with sports specificity. 

The sports media sector is developed with the possibility of online exposure of 

the objectives set (Digi Romania - DIGI Sport 1,2,3,4; Clever Media Network - 
Look Sport 1,2,3; Pro Tv SRL - Pro X; Telekom Romania Communication - 

Telekom Sport 1,2,3,4). 

WEAKNESSES Details 

Lack (Non-existence) of a specific dual career guide. There is no dimensioned educational offer. 

 

The economic situation of the country. 

Frequent legislative and administrative changes affecting the continuity, 
stability, credibility of the constituent elements of sport. 

No support from the local community. 

 
Lack of sports infrastructure. 

 

The infrastructure of the national system for physical education and sports is 

75% at the level of the 1980s. The Ministry of Youth and Sport "did not draw 

up a Register of Sports Centers and did not pay attention due to the activity of 
homologation of sports centers" (Report of the Court of Accounts, 2013 ) 

The law of sponsorship does not favor the entities involved in the 
process of supporting the development of sport 

Failure to comply with the EFS 69/2000 law, which obliges the support of the 
sport by the public administration (Art.3 paragraph 1). 

Support from the Ministry of Youth and Sport in digital learning  
Use of computer equipment and new technologies for support actions for 

athletes. 
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OPPORTUNITIES Details 

 

 

Developing a sport-specific strategy 
 

Relevance of sport in the community 

Development of social programs 

Sport as a means of social promotion 

Continuous training of teachers who train athletes 

Developing practices that support dual career Modernizing and synchronizing good practices with those in Europe 

Attract extra-budgetary resources and collaboration with social 
partners 

The availability of the Ministry of Investments to invest in the development of 
the double career 

THREATS Details 

Political instability  
In Romania, in the last 30 years, 23 prime ministers have been appointed, not 
allowing a continuity of projects development. 

 

Reduction of funds allocated to the Ministry of Youth and Sport 

 

The money destined to coordinate the sports activity in Romania is 

insignificant. According to the Ministry of Public Finance, in the period 2013-
2018, the percentage of GDP destined to the Ministry of Youth and Sport is less 

than 0.044%. 

Decreased birth rate 

The continuous decrease in birth rate leads to the decrease of the number of 

people who practice sports. The number of young people (14-35 years old) in 

Romania, from 2013-2018, decreased from 7.546.097 to 5.074.748 (32.75%, 
according to INS Tempo). 

 

In order to analyze the perspective of the “double career” among some students of the Faculty of Physical Education and 

Sports from the “Alexandru Ioan Cuza” University of Iași, a study was conducted on a group of 61 young people (Table 2), 

their opinions being collected using the Google Forms platform. 

 
Table 2. Participants of the study 

Type of participant Number of respondents Procent of respondents 

Respondents who are not performance athletes 47 77% 
Respondents who are performance athletes 14 23% 

 

A table was used that includes 4 compartments, where the results obtained for the associativity technique were introduced 

as follows: the central elements are considered the elements with high frequency of occurrence and average range of 

occurrence (below 2.5), and the peripheral categories will be those with low frequency of occurrence and low mean range of 

occurrence. 

For the second technique, the average frequency and ranks of importance that will delimit the central elements from the 

peripheral ones were taken into account. 

 

3. Results and discussions 

 

The opinions of the students participating in the study on the “dual career” were analyzed and summarized in Tables 3 and 

4. The response categories were represented by keywords, which emerged from the students' perspective on the notion in 

question. 

 
Table 3. Average categories, frequencies and ranks (average rank of occurrence and average rank of importance), RS indicator, specific to respondents who 

are not performance athletes 

Respondents – No. = 47 
 

Average category Frecquency Rank of occurrence  Rank of importance  RS indicator 

1. Personal development 102 3.03 2.85 299.88 

2. Sacrifice 45 2.48 2.72 117 
3. Job 21 2.66 3.09 60.37 

4. Benefits 33 2.96 2.87 96.19 

5. Obstacles 9 3.44 3.44 30.96 
6. Material advantages 5 2.4 2.8 13 

 

Table 4. Average categories, frequencies and ranks (average rank of occurrence and average rank of importance), RS indicator, specific to respondents who 
are performance athletes 

Respondents - N = 14 
 

Average category Frecquency Rank of occurrence  Rank of importance  RS indicator 

1. Personal development 30 3.23 2.93 92.4 
2. Sacrifice 11 2.45 3.45 32.45 

3. Job 9 3 3.22 27.99 

4. Benefits 13 2.69 2.53 33.93 
5. Competition 6 3.16 3.83 20.97 

6. Material advantages 2 4.5 2 6.5 
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Verges' technique was used and the central and peripheral system for the social representation of the double career, 

corresponding to each of the two categories of independent variables (respondents who are not performance athletes and 

respondents who are performance athletes) were identified. Using the basic indicators (frequency and average rank), a tabular 

matrix was made as follows: vertically the frequency was figured, and horizontally, the order of occurrence. A convenient 

value was chosen for separating the elements with high frequency and average range (below a certain threshold) from the 

contents of the other three compartments. 

The upper left compartment of the table includes the elements that have the greatest possibility of being central, and the 

lower right compartment, where the frequency is below the set value and the rank of occurrence is lower, presents the 

peripheral elements (Tables 5 and 6) and social representation of the double quarry (made in Figures 1 and 2). 

 
Table 5. Table matrix for those who are not performance athletes 

Rank of appearance 

F
r
e
c
q

u
e
n

cy
  Inferior or equal to 2.5 Superior to  2.5 

Superior or equal to 50 - Personal development (102) 

Inferior to 50 

 

Sacrifice (45) 

Material advantages (5) 

Benefits (33) 
Job (21) 

Obstacles (9) 

 
Fig. 1. The social representation of the "double career", specific to respondents who are not performance athletes 

 

It can be noticed, following the working algorithm, that, for the respondents who are not performance athletes, there are 

no results obtained for the top left column, and for the bottom right column, we find the terms: Benefits, Job and Obstacles. 

 
Table 6. Table matrix for those who are performance athletes 

Rank of appearance 

F
r
e
c
q

u
e
n

cy
  Inferior or equal to 2.5 Superior to  2.5 

Superior or equal to 15 - Personal development (30) 

Inferior to 15 

 
Sacrifice (11) 

Benefits (13) 
Job (9) 

Competition (6) 

Material advantages (2) 

 

Fig. 2. The social representation of the “double career”, specific to the respondents who are performance athletes 
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If we analyze the results obtained for respondents who are performance athletes, we do not have specific terms that can be 

entered in the upper left column, and for the lower right column, we find the categories: Benefits, Job, Competition and 

Material Advantages. In the analysis of the central and peripheral system, the results associated with both groups are presented 

in Figures 3 and 4. 

 

 

Fig. 3. Social representation of outcomes associated with respondents 

who are not performance athletes 

Fig. 4. Social representation of the results of respondents who are 

performance athletes 
 

From the perspective of social representation, in both cases, there are no elements that make up the central system. This 

fact is caused by the weak (even non-existent) dissemination of the phrase double career in public discourse, collective 

memory, social interest. The results are not surprising, given the current state of promotion and management of dual careers 

in Romania. 

For peripheral systems, we find results common to both groups: Profession and Benefits. In this situation, the association 

of the double career with these elements, transposes to a pragmatic understanding of the respondents regarding the notion. In 

addition to them, the performance sports respondents also thought about the categories Competition and Material Advantages, 

in terms of the activities and competitions in which they take part. 

 

Conclusions 

 

The image, as a whole, provided by the results of the study attests to the opinions and individual experiences of the 

participating students, the absence of the central nucleus highlighting obvious shortcomings in the use and knowledge of the 

phrase double career. 

However, the dual career (according to Stambulova et al., 2015), proves to be an optimal solution to highlight the benefits 

of playing sports, while preparing those who retire for post-sport activity. 

It is known that in order to achieve their objectives in sports and education, individuals must be very well motivated, the 

responsibility for this action being directed to the competent structures in the two fields, which can develop and provide 

concrete support for those interested (Corrado et al., 2012). 

However, attention needs to be paid to implementing a dual career in youth education. The pressure that those who try to 

combine the 2 fields (sports and education) are subjected to is enormous. And this situation is attested by the risk of exhaustion 

(sports and school). Research in Finland, presented by Sorkkila et al. (2020) lead to the following conclusion: students 

(students) -sports who combine the sports field with the educational one, show symptoms of exhaustion that are associated 

with mental health problems and dropping out of school and sports. 

In order not to be in danger of exhaustion, the specialists identified a series of general directions of action regarding the 

double career (Stambulova & Wylleman, 2019), initiatives that can be taken over and implemented in Romania: the 

development of research (double career in the primary cycle). gymnasium, specific educational programs), the provision of 

guides to good practice, investments in programs presented in the national language. 
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Abstract 

 
Adequate body weight is essential for maintaining good health but also for practicing physical activities in good condition. Material and 

methods: The study was conducted on a group of 142 students from the three sections of the Faculty of Physical Education and Sports, 50 

students from „Physical Education and Sport Section”, 33 from the „Sports and motor performance” and 59 from „Physical Therapy and 

Special Motricity” were interviewed. A questionnaire was applied with questions regarding the values of anthropometric indicators, the 

perception of body weight and daily eating habits. The processing of the results was done with the help of the Pearson test. Results and 

discussions: the normal values of the body mass index are present in 77.64% of students, and the perception of body weight is adequate in 

74.42 % of the situations. The correlation of BMI - weight precepts shows statistically significant difference at a p˂0,0001 for the students 

from the three studied sections. Morning food intake is recognized by 87.3% of students with different statistically significant (p˂0.05) 

drawing attention to the high percentage of physical education students who start the day with minimal energy reserves. The dominant 

intake of dairy products is 2-3 times a week (42.25%) as well as that of cheeses (45.07%), with various statistically insignificant. Eggs are 

also consumed 2-3 times a week (56.33%) with various statistically insignificant. Bread is present in the menus daily (50.70%) and fruits 

2-3 times (42.25%) per week with various insignificant. Conclusions: We draw the attention of the students from the physical education 

faculty who systematically make a physical effort but who are not supported by an adequate nutrition. 

 
Keywords: physical activity; nutrition; health; 

 

1. Introduction 

 

Systematic physical activity contributes major to maintaining health. According to WHO recommendations, a child (5-17 

years old) should perform moderate to vigorous physical activity for at least 60 minutes a day, and an adult (18-64 years old) 

for at least 150 minutes of medium intensity per week ( WHO, 2017 a and b). Special attention must be paid to students and 

young people who practice performance sports because they need to adapt their diet to the physical effort. There are numerous 

studies that insist on the increased energy consumption required by physical activity practiced systematically. In the case of 

female tennis players, the additional energy consumption reaches 7.4 ± 1.3 kcal per minute, so it is necessary to supplement 

the food intake, reaching a supplement of 2557.44 ± 113.23 kcal per day. It is also recommended to ensure an adequate intake 

of protein (6-10.0 g / kg / day), carbohydrates (1.2-2.0 g / kg / day) and lipids (at least 30-35% of the total caloric intake) (Yli-

Pipari, 2019). 

Ensuring adequate food intake will help maintain health and support sports performance. Unfortunately, this result is only 

achieved if the nutritional information is adequate. This information must be obtained from sports nutritionists but also from 

coaches. There are few coaches who have adequate information in this regard. A study conducted in the USA highlights the 

presence of only 12.5% coaches who have permanent access to nutritional information, but also 7.0% coaches who do not 

have any information in this regard (Guindon et al, 2018 ). 

In fitness clubs in Shiraz Iran, the questionnaires applied in connection with nutritional information show the presence of 

only 73% of coaches who have adequate nutritional information. A similar percentage appears in studies conducted on coaches 

from other countries (70% in Brazil, 67% in Texas) (Feili et al, 2018). 

The evaluation of the information held by the coaches becomes essential for the students who are physically active but are 

also in the growth period. They obtain nutritional information especially from parents or coaches. Information from parents 

is obtained by 93.2% of middle school students and 82.5% of high school students. The ones obtained from the coach evolve 
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from 73.5% in middle school to 80.0% in high school. Gradually decreases the percentage of young people who consult with 

their parents but increases that of students who trust the advice of coaches (Partida et al, 2018). 

Special attention must be paid by coaches to the physical development of students. They are still in the period of growth 

and development, so it is necessary to carefully monitor the anthropometric indicators. At this moment, monitoring is essential, 

even vital, because identifying with the current ideal of beauty raises many problems. There are differences between the real 

body appearance and the person's perception, which can lead to dissatisfaction with the body appearance and the orientation 

towards inadequate diets (Abalasei & Trofin, 2016). The study conducted in Brazil on adolescents highlights the presence of 

only 66.7% of young people without problems with distortion of body image. There are 16.9% young people with minor 

problems, 10.5% with medium problems but also 5.9% with major problems (Bandeira Lima et al, 2019). 

For students from the Physical education and sports section as well as from Sports and motor performance, these aspects 

are essential because they will be part of their daily activity. The young person who practices sports sustainably may face 

problems related to changes in exercise capacity, flexibility, muscle strength in conditions of physical development with a 

level of overweight (Kolokotsev et al, 2018). 

The objectives of the study: the evaluation of the physical development of the students from the Faculty of physical 

education and sports; appreciation of the differences that appear / do not appear in the physical development of the students 

depending on the section they follow; appreciation of the perception on one's own body weight; evaluation of the correlation 

between the values of the body mass index and the perception on the body weight; evaluation of students' eating habits; 

appreciation of the extent to which they are adapted to the physical effort made by students. 

 

2. Material and method 

 

 The study group consists of 142 students from the Faculty of Physical Education and Sports in Iasi. There are 50 students 

from the Physical Education and Sports section (EFS), 33 from Sports and motor performance (SPM) and 59 from Physical 

therapy and special motricity (KMS). The young people completed a questionnaire with questions regarding the values of 

anthropometric indicators, the perception of their own body weight and eating habits. 

The evaluated anthropometric indicators were height and body weight, which allowed the calculation of the body mass 

index and the comparison of the values obtained with those specific to adults (under 18.5 malnutrition; 18.5-24.9 normal; 

over 25 overweight and obese). 

The perception of your own body weight was made starting from the question - "do you consider that your weight is: 

normal, overweight, underweight. 

Eating habits were assessed using a weekly food intake questionnaire. We insisted on consuming dairy products, cheese, 

eggs, bread and fruit. The answer variants are: zero; 1 time, 2-3 times, 4-6 times a week; daily. I also insisted on the distribution 

of food on the tables, especially on the morning food intake. To the question "did you have breakfast today? The answers are 

- YES; NO. The processing of the results will be done with the Pearson CHI Square test. 

 

3. Results and discussions 

 

The results obtained will be oriented on three main directions represented by the values of anthropometric indicators, 

weight perception and nutrition. 

The body mass index (BMI) allows highlighting a high percentage of young people (77.46%) with normal values, which 

is a good thing. 18.30% of overweight young people appear but this result must be carefully interpreted because it is about 

students with developed muscle masses and even with a strong skeleton (Table 1). 

 
Table  1. Values of body mass index in the study group 

Section Underweight Normal Overweight Total 

EFS 2 41 7 50 
SPM 1 24 8 33 

KMS 3 45 11 59 

TOTAL No. 6 110 26 142 
% 4.22 77.46 18.30  

 

 

The calculated differences are statistically insignificant (p> 0.05) and orient towards a similar development of the examined 

students. 

Identifying with the current ideal of beauty often generates dissatisfaction with young people who apparently do not 

correspond to the dream look. It is therefore important to assess students' perceptions of their own bodies. Only 67.60% of 

young people appear who consider their weight to be adequate, a situation that is not in line with BMI values. They attract 
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the attention of young people who consider themselves too weak (11.26%) although the BMI values are not worrying (4.22%) 

(Table 2). 

 
Table 2. The way of perceiving the body weight in the students from the study group 

Section Normal Overweight Underweight 

EFS 35 9 6 

SPM 24 5 4 

KMS 37 16 6 
TOTAL No. 96 30 16 

% 67,60 21.12 11.26 

 

The statistically insignificant differences (p> 0.05) obtained raise problems related to the information held by students in 

this field, especially those who practice sports intensively. 

In this context, it is essential to achieve the correlation between BMI values and body perception. The result is worrying 

because the perception of body weight is adequate only in 70.42% of cases. There are students who consider their body weight 

too high, although in reality it is good, but also too low when it is normal. These are essential aspects for a young person who 

systematically does sports and who must know these elements correctly in order to protect his health (Table 3). 

 
Table 3. BMI correlation - body weight perception in the study group 

BMI Normal Overweight Underweight Total 

Underweight 3 0 3 6 

Normal 82 15 13 110 
Overweight 11 15 0 26 

TOTAL  96 30 16 142 

 

The calculated differences are statistically significant at a p˂0,0001 (ƒ = 4, χ² = 34,635) which draws attention to the need 

to provide adequate information to students. 

It is necessary to appreciate the food but also their distribution on the tables. Breakfast is a very important meal - it can 

either make or break your day. There are 11.26% negative answers, most of them being present in students from physical 

education and sports, so those who will exercise on minimum energy reserves (Table 4). 

 
Table 4. Morning food intake on the day of application of the questionnaire 

Breakfast YES NO Total 

EFS 42 8 50 

SPM 28 5 33 

KMS 56 3 59 
TOTAL NO. 126 16 142 

% 88.73 11.26  

 

The statistically significant differences at a calculated p˂0.05 (ƒ = 1, χ² = 3.880) should attract the attention of nutritionists 

who deal with the nutrition of athletes. 

The dairy category includes yogurt, whipped milk, whipped cream and kefir. They are produced with a nutritional value 

similar to that of milk, they are an important source of calcium. In the study group the result is not beneficial because the 

dominant contribution is 2-3 times (42.25%) and there are 11.26% negative answers (Table 5). 

 
Table 5. Presence of dairy products in the menus 

Section Zero Once /week 2-3 times/week 4-6 times/week Daily 

EFS 4 9 24 7 6 

SPM 6 5 15 3 4 

KMS 6 18 21 1 10 
TOTAL NO. 16 32 60 14 20 

% 11.26 22.53 42.25 9.85 14.08 

 

The statistically insignificant differences (p> 0.05) obtained are worrying because students who engage in intense physical 

activity are not concerned with supporting it through adequate food intake. 

Compensation can be obtained with the help of cheeses but the result obtained is not spectacular because the dominant 

contribution is 2-3 times (45.07%). 7.74% of young people who mark the zero variant also attracted alarming attention (Table 

6). 
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Table 6. Frequency with which cheeses are consumed 

Section Zero Once /week 2-3 times/week 4-6 times/week Daily 

EFS 1 14 24 5 6 

SPM 1 9 17 4 2 
KMS 9 15 23 8 4 

TOTAL NO. 11 38 64 17 12 

% 7.74 26.76 45.07 11.97 8.45 

 

Again, there are statistically insignificant differences (p> 0.05) that become worrying for the evolution of students who 

make a sustained physical effort. 

Eggs are rich in protein, lipids, vitamins and minerals. They offer a modest caloric intake so they are also recommended 

in diets. The rules of rational nutrition recommend an intake of 6-7 eggs per week, a result present only in a few students. 

There are 8.45% young people with daily intake and another 16.90% with consumption 4-6 times a week, which is acceptable. 

5.63% attract negative answers that are difficult for young people to understand. Warnings are required for the elderly not for 

the young (Table 7). 

 
Table 7. Consumption of eggs in the study group 

Section Zero Once /week 2-3 times/week 4-6 times/week Daily 

EFS 5 3 29 8 5 
SPM 1 3 19 8 2 

KMS 2 12 32 8 5 

TOTAL NO. 8 18 80 24 12 
% 5.63 12.67 56.33 16.90 8.45 

 

The statistically insignificant differences (p> 0.05) obtained are already common even if they are difficult to understand. 

In the category of vegetable products we will discuss the consumption of bread and fruits. Bread is a problem because it 

provides calories, so it makes you gain weight. The obtained result confirms this hypothesis because the daily intake is present 

only in 50.70% young people existing and 7.04% negative answers (Table 8) 

 
Table 8. Presence of bread in the students' menus 

Section Zero Once /week 2-3 times/week 4-6 times/week Daily 

EFS 2 2 15 3 8 

SPM 3 2 5 10 13 

KMS 5 3 12 8 31 

TOTAL NO. 10 7 32 21 72 
% 7.04 4.92 22.53 14.78 50.70 

 

Negative responses occur in students from those three sections of the faculty so that the calculated differences are 

statistically insignificant (p> 0.05). There is no adaptation of nutrition to the physical effort made, so to the needs of the body, 

an aspect that represents a risk factor for the students' health. 

It is important to evaluate the fruit intake because it is about young people who have benefited from the national program 

through which fruits were given in schools. It is practically essential to appreciate the efficiency of this program by changing 

your eating habits. In the study group the result is not spectacular because the daily intake is present only in 30.98% young 

people to which are added another 20.42% students with a consumption of 4-6 times a week. Practically half of the students 

consume the fruits according to the norms of rational nutrition. However, it is a positive element related to the lack of the zero 

variant (Table 9) 

 
Table 9. Fruit intake to the study group 

Section Zero Once /week 2-3 times/week 4-6 times/week Daily 

EFS 0 3 18 12 17 

SPM 0 3 16 7 7 
KMS 0 3 26 10 20 

TOTAL NO. 0 9 60 29 44 

% - 6.33 42.25 20.42 30.98 

 

The insignificant differences (p> 0.05) calculated indicate the existence of similar eating habits to the students surveyed 

about what should be in the attention of nutritionists. 

We will insist on the physical development of the students but also on their eating habits. 

Students from the Faculty of physical education and sports are selected upon admission to the faculty. The results must be 

carefully monitored because there may be situations of overweight due to an accentuated development of the skeleton and 
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muscle mass. The percentage of 18.30% overweight young people does not raise special problems but it is still necessary to 

evaluate their diet. 

It may be necessary to evaluate the physical development of the parents because there are numerous studies that highlight 

the correlation between the physical development of the mother and the child. Problems occur especially in families where 

the mother is too preoccupied with the bodily aspect will make weight loss treatments which will be a model for the child 

more aales for the girl (Garcia Meraz et al, 2019). 

It is also important to evaluate the student's physical development and his chances of evolution when focusing on a 

particular sport. It must start from the current development of the student but also from his genetic potential. There is a positive 

correlation between the development of the student and the parents, the evolution of height being genetically determined 

(Albu & Rada, 2014). The physical activity practiced systematically will stimulate the development to the maximum potential 

but it does not allow it to exceed the genetic particularities aspect that must be known by the trainers. It is also important to 

correctly appreciate the particularities of growth because the periods of growth in length alternate with those of growth in 

thickness so that at a certain time the child may be fuller but it is not necessary to make a diet. 

The current ideal of beauty raises many problems as there are many young people who have a normal development but are 

not satisfied. They have insufficient information that can affect their health. Such problems occur all over the world so it is 

necessary to know and solve them. In a study conducted on students at the Faculty of Sports at the University of Surabaya 

25.26% young people who have a negative image of their body although dominant (89.47%) the value of body mass index is 

at normal values (Dewi & Wirjatmandi, 2019) . 

It becomes essential to appreciate the students' diet and their eating habits. In our country there is a special problem 

represented by a strong anchoring in the traditions of families in terms of eating habits. There are frequently statistically 

insignificant differences related to the consumption of different food groups, an aspect that must be known and carefully 

monitored (Albu et al, 2015). It is essential to appreciate the habits of students who do a lot of exercise to appreciate the extent 

to which the diet is adapted to the needs of the body. 

The evaluation of eating habits is done with the help of the questionnaire of weekly frequency of food intake. It is a quick 

method that allows us to appreciate the extent to which a food product appears on students' menus and how many times a 

week. It is not assessed on the quantities consumed but on the number of servings per week, which gives us an overview of 

the diet (Wadolowska et al, 2018). 

In the study group there are negative answers to dairy products (11.26%), cheese (7.74%) eggs (5.63%), bread (7.04%). 

There are aspects that must be carefully followed because there is a risk of manifesting serious nutritional imbalances. 

Specialists must ask themselves the reason why these products are missing from the menus, as there is currently the idea of 

the existence of products that are not accepted by a person only in terms of taste (Demirici et al, 2018). 

In the students from the study group, the calculated differences are statistically insignificant, a worrying aspect because 

there is no adaptation of consumption to the needs of the body that makes an intense physical effort. The situation becomes 

difficult because it does not cover the necessary proteins, lipids, carbohydrates but also mineral elements. It is considered that 

physical effort increases the need for calcium, iron, zinc, magnesium and selenium. These should be provided through 

nutrition and sometimes even through the administration of supplements (Heffernan et al, 2019). 

Studies related to student nutrition are conducted in different countries and highlight the nutritional errors that occur 

especially in young people. A study conducted on students in Indiana USA shows the presence of 18.2% of young people 

who drink juices daily and several times a day, of 65.3% of young people who consume chips, cakes and cereals daily. 

Surprisingly, 89.3% of students admit that these products are not healthy but still consume them (Abraham et al, 2018). 

Such studies become essential for knowing the health of young people who do sports and the information they will provide 

in the future to the students they will train. 

 

Conclusions 

 

The study was conducted on a group of students from the Faculty of Physical Education and Sports Faculty comprising 

three sections. The physical development of the students from their three sections is a similar aspect that is easy to understand 

due to their selection at the entrance to the faculty. The perception of one's own body weight raises some problems as there 

are many students who are not satisfied with their body appearance even if it is adequate. 

The alarm signal should be sounded for students in the Physical Education and Sports department who have the same 

eating habits as students in Physical Therapy and Special Motricity and who do not do the same amount of  physical training. 

There is no adaptation of food to the needs, an aspect that should not be neglected. 

It is necessary to carefully evaluate the physical development and especially the eating habits of students who practice 

intensive physical activity in order to ensure the maintenance of their health. 
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Abstract 

 

The evolution of the rugby game in recent years in Romania, has brought with it the need for updating to the morphological and functional 

specificity of the players. Knowledge of the somatic profile and adapting it to the game requirements, will surely determine a performance 

improvement. The purpose of this study is to highlight the evolution of some morphological particularities of the players from the backs 

compartment, within a four year range. The hypothesis in this study is that the average body composition improves in the direction of a 

higher lean mass amount related to the progression of speed and power in the rugby game. Material and methods – the study was conducted 

in preseason of 2015-2016 Romanian first league and again in preseason of 2019-2020. The study was conducted on 14 backs, players of 

the first Romanian rugby league. Conclusions – The body composition of backs ranges within the standards generated by similar studies. . 

The tested centres present the poorest results on body composition, although they improve the results within four years. 

 
Key words – body fat; lean mass 

 

1. Introduction 

 

In the recent period, rugby has evolved considerably worldwide and nationwide. The restructuring of the first Romanian 

rugby professional league and the flow of foreign players have generated a rapid increase in the training level of professional 

players. In order to maintain a high level of the rugby game, the players of the first Romanian league have to meet the technical, 

tactical and functional somatic requirements. By the nature of its complexity, rugby requires intensely multiple energetic 

resources from athletes. Therefore, optimizing the level of these resources conditions their performance level.  

In scientific literature, there are several studies (Drăgan, 2002; Duthie et al, 2006; Gabbett, 2005; Gabbett, 2002; Hind et. 

al. 2015; Oprean, 2014) regarding the physical training level and the somatic profile of rugby players, mostly in the countries 

with tradition in this sport. In Romania, this topic has been approached increasingly in the recent years, considering the 

development of the first rugby league players. 

The topic of this study concerns the relationships between the power manifested by the rugby players and their body 

composition particularities. This study regards only the rugby backs, a category presented per positions, as follows: 

• The backs category, which comprises 7 players: 

- half-backs – made of a scrum-half and a fly-half; 

- centres – made of one inside centre and one outside centre; 

- wings & full back – made of two wings and a full-back. 

We have chosen to study each category because the very different tasks and loads generate highly distinct somatic and 

functional profiles. This phenomenon also emerges for positions within the same category, but on a different scale.  

The purpose of this study is to highlight the evolution of some morphological particularities of the players from the backs 

compartment, within a four year range.  This study is meant to complete previous studies conducted by the authors. In the 

period 2008-2020, the authors analysed the morphological and functional characteristics of first-league rugby players. 

(Oprean, 2014; Oprean 2020) 

Hypothesis – in this study, we have started from the following premises: 

• The body fat index decreased and the lean mass increased within the four year range, as the players developed speed 

and power capacities, ranging within the standards generated by similar studies. 
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2. Material and methods 

The study was conducted during the 2015-2016 pre-season and again in 2019-2020 on the same players. The athletes 

within our research are part of different teams in the first Romanian league. The first and second tests were conducted on 

more than 20 backs in both occasions, but only 14 participated in both tests. 

The morphological tests were performed using bioelectrical impedance analysis, namely “Omron BF 511” 

(http://www.omron-healthcare.com/en/products/weightmanagement) and they consisted in the following: 

-total body mass 

-body mass index 

-body fat percentage 

-lean mass percentage 

Paired-Samples T-Test, for the four tests between the two sets of tests. Concerning the comparison between groups, in 

each particular test, the results are presented as follows.  

The significance level for all analyses was set at p<0.05.  

The data in the Tables below are expressed as mean ± STDEV (standard deviation). 

 

3. Results and discussions 

 

The research results were included in tables; we calculated arithmetic mean and standard deviation for all backs positions.  

Table 1 features the results of morphological measurements of the athletes studied in 2015. The average total body mass 

of players is at the inferior limit for backs compartment (79,8 kg +10.6.) (Duthie et al, 2006) Body mass index is different 

from that presented by forwards but varies in the normal limit for the players tested (Hind et. al. 2015). The main motor skill 

of these players is speed and power. (Drăgan, 2002) Concerning body fat percentage, it exceeds the limit for centres (22,8%), 

but it ranges within normal limits in the case of half-backs, wings and fullbacks (17%). Lean mass percentages vary in an 

inversely proportional manner from body fat percentage, but this variable does not exceed the normal limits in the players we 

tested (40,9% +2.4). (Gabbett, 2002) 

 
Table 1.  Results of morphological tests on backs in 2015 

 

Position 
Body mass 

(kg) 

Bmi 

(kg/m2) 

Fat tissue     

(%) 

Lean mass  

(%) 

Half-back 72,7 +6,3 23,9 +4,3 17,6 +2,8 41,9 +6,1 

Center 87,9 +4,2 27,2 +5,3 22,8 +4,9 38,6 +3,4 

Wing &  
Full-back 

79 +6,1 23,8 +1,1 17 +4,3 42,2 +2,2 

Mean 79,8 +10,6 25 +2,8 18,8 +4,3 40,9 +2,4 

 

Table 2 presents the results of backs tested in 2019. The average total body mass of players fits the profile of backs (81 

kg +10,6.) (Duthie et al, 2006). The total body mass average for backs is higher with 1 kg in the second test. Body mass index 

is large for non-athlete population, but it does not exceed the normal limit for the players tested (25 kg/m2 +2.4) (Hind et. al. 

2015) Concerning body fat percentage, it exceeds the limit for centres (21,2%), but it varies better than the results in the 

previous tests. In the second test set, the percentage of body fat rises for half-backs, decreases for centres and remains the 

same for wings and full-backs. Lean mass percentages vary in an inversely proportional manner from body fat percentage, 

but this variable does not exceed the normal limits in the players we tested (41,3% +2,4). (Gabbett, 2002) 
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Table 2.  Results of morphological tests on backs in 2019 

 

Position 
Body mass 

(kg) 

Bmi 

(kg/m2) 

Fat tissue      

(%) 

Lean mass  

(%) 

Half-back 74,7 +6,3 24,8 +4,3 18,8 +2,8 41,4 +6,1 

Center 88,3 +4,2 26,1 +5,3 21,2 +4,9 40,1 +3,4 

Wing &  

Full-back 
79,9 +6,1 24,3 +1,1 17,1 +4,3 41,5 +2,2 

Mean 81 +10,6 25 +2,8 18,8 +4,3 41,3 +2,4 

 

The results presented by half-backs (Table 3) are within the range of morphological adaptations for this position, in the 

lower limits, of other studies on professional rugby players. (Gabbett, 2002; Gabbett, 2005) 

The specific effort for these positions requires high speed, coordination and also endurance, therefore the body mass is the 

lowest within all the positions in a rugby team. But the evolution of the game solicits a higher body mass, so that a high level 

of contacts can be provided by the players   

The evolution of the tested morphological adaptation varies within the four years, but not in a positive manner. Therefore, 

even if the total body mass increases (72,7 kg +6,3 to 74,7 kg +5,3), the body composition does not improve. The lean mass 

decreases from 41,9% +6,1 to 41,4% +4,3 and the fat tissue increases from 17,6% +2,8 to 18,8% +4,6. 

Even if statistically, the differences are not significant (p>0.05) between the initial and the second test, the changes in 

body composition indicates a negative trend for the tested half-backs. 

 
Table 3.  Results of morphological adaptations on Half-backs in both tests   

 

Position 
Body mass  

(kg) 

Bmi  

(kg/m2) 

Fat tissue      

(%) 

Lean mass  

(%) 

Half-back - 2015 72,7 +6,3 23,9 +4,3 17,6 +2,8 41,9 +6,1 

Half-back - 2019 74,7 +5,3 24,8 +1,1 18,8 +4,6 41,4 +4,3 

Between the two groups  P=0.2  
 

   

 

The results presented by centres are within the range of morphological adaptations for this position, related to other studies 

on professional rugby players. (Gabbett, 2002; Gabbett, 2005) 

The specific effort for this position requires a higher body mass than the half-backs. The centres are more exposed to hard 

contacts in attack and in defence as well. The same pattern appears in other contact sports as well (Muntianu et al. 2020) 

The evolution of the tested morphological adaptation varies within the four years in a positive manner, for this position. 

Therefore, the total body mass increases from 87,9 kg  +4,2 to 88,3 kg +6,7. Even if the total body mass does not increase 

considerably, the lean mass improves with more than 1%, from 38,6% +3,4 to 40,1% +7,3 proving a long term adaptation on, 

the specific effort of the tested players.  

Statistically, the differences are not significant (p>0.05) between the initial and the second test, but the results prove a 

good trend in adapting to the game requirements. 
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Table 4.  Results of morphological adaptations on Centres in both tests  

  

Position 
Body mass  

(kg) 

Bmi  

(kg/m2) 

Fat tissue      

(%) 

Lean mass 

(%) 

Center - 2015 87,9 +4,2 27,2 +5,3 22,8 +4,9 38,6 +3,4 

Center - 2019 88,3 +6,7 26,1 +6,6 21,2 +2,9 40,1 +7,3 

Between the two groups  P=0.27  
 

   

 

For wings & full-backs the differences between the two testes are the lowest from all the tested payers. The total body 

mass increases less than 1 kg (79 kg  +6,1 to 79,9 kg +2,1). If the results for fat tissue do not vary, the lean mass increase 

from 42,2% +2,2 to 42,5 +4,6. 

Statistically, the differences are not significant (p>0.05) between the initial and the second test. 

 
Table 5.  Results of morphological adaptations on Wings & Full-backs in both tests  

 

Position 
Body mass  
(kg) 

Bmi  
(kg/m2) 

Fat tissue      
(%) 

Lean mass  
(%) 

Wing&full-back - 2015 79 +6,1 23,8 +1,1 17 +4,3 42,2 +2,2 

Wing&full-back - 2019 79,9 +2,1 24,3 +5,3  17,1 +6,3 42,5 +4,6 

Between the two groups  P=0.18 
 

   

 

The overall results for the both tested groups varies insignificantly statistic (p>0.05), within the 4 year range. The same 

tests realized on the forwards compartment, concluded higher differences in all tested items. This results may be in the favour 

of the forwards due to the regulation changes in scrummageing. 

 
Table 6.  Results of morphological adaptations on both tested groups  

 

Position 
Body mass 

(kg) 

Bmi  

(kg/m2) 

Fat tissue      

(%) 

Lean mass  

(%) 

Backs - 2015 79,8 +6,6 25 +8,5 18,8 +3,3 40,9 +4,2 

Backs - 2019 81 +10,6 25 +2,8 18,8 +4,3 41,3 +2,4 

Between the two groups  P=0.18 
 

   

 

Conclusions 

 

It can be concluded that results vary depending on both the positions occupied by players and their morphological 

particularities, as follows: 

• The body composition of back ranges within the standards generated by similar studies. The tested half-backs present 

the poorest results on body composition and a negative variation within the four year range. 

• The body fat index decreased within the four year range except for the half-backs, due to a high evolution in body 

mass. Overall, the fat tissue decreases as a result of the long term adaptation even if the decrease is not statistically significant. 

• The lean mass evolution is higher especially for the centres, these players having higher aerobic and power needs 

during a rugby game.  
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Abstract 

 
Compared to the classic one, the nowadays football game is much more complex, because it is characterized by rapidity, high intensity, 

game speed, dynamism, the players having more and more tasks during the game. Polymetric exercises are proven methods that have 

already gained the confidence of practitioners in that they manage to provide greater speed to the body.Plyometric exercises are proven 

methods that have already gained the confidence of practitioners in that they manage to provide greater speed to the body. Training sessions 

USR be very well structured and efficient, in order to introduce these types of exercises in the preparation of football players. Objectives. 

The main objective of this research paper has been to prove that by using the plyometric exercises, the speed of football players aged 14-

15 can be significantly improved, in comparison to the classical methods. Means and methods. The study group was composed of 30 

athletes, 15 for the control group and 15 for the experimental group, athletes from the football club “U” Evolution Cluj-Napoca. The study 

was carried out during 6 weeks, from 12 July 2021 to 20 August 2021. The evaluation of the speed was realized with the Microgate Witty 

Manager equipment. The speed test applied to the players was running in a straight line for 30m. The data were analyzed and processed 

using the SPSS V.20 statistical program, applying the Shapiro-Wilk test to check the normal distribution, the T test (student), and in the 

case of values with uneven distribution, the non-parametric Mann-Whitney (U) tests were used. For sample-pairs, was applied the Wilcoxon 

test.  Results. During the statistical analysis of the speed values over the distance of 30m for unpaired samples, no statistically significant 

differences were observed between the two groups at the first repetition (T1) (p> 0.05), but statistically significant differences were observed 

between the two groups during the second repetition (T2) (p <0.05).  On the statistical analysis of the speed values over the distance of 30m 

for paired samples, no statistically significant differences were observed between the two repetitions (T1 and T2) at any of the groups (p> 

0.05). Conclusions. Following the statistical analyzes of the obtained results, we registered improvements and increases in almost all the 

studied items of the applied tests. Thus, we have demonstrated the efficiency of integrating the plyometric exercises in the training program 

for football players aged 14-15. 

 
Keywords: football, plyometric training, improving speed, juniors level 

 

1. Introduction 

 

Football is a sports discipline that enjoys an increased attention paid by most countries in the world. This increased attention 

is due to the attractiveness of football through the universal influence of authenticity and its educational value (Ferro et al., 

2014). 

The current football game, compared to the classic one, is more complex, because it is characterized by rapidity, high 

intensity, speed of play, dynamism, players having more and more tasks during the game. In order to raise the capabilities of 

the players to the current requirements of the football game, it is necessary that they receive appropriate preparation, the 

trainings comply with the current requirements, using modern methods, but also from other fields such as: physiology, 

biomechanics, psychology, biochemistry (Abrantes et al., 2004, Baechle et al., 2008). 

In 2020, in the football game, the number of quick sprints and ball drives is double compared to what was in the past, from 

here we can raise questions about the increase in performance in the football game, that comes with the increase in the speed 

of the game. Football has as its basic peculiarity today the speed of movement of players with and without the ball. 

The authors in the field somewhat classify speed in the football game and not only, thus: perception speed as the ability of a 

player to perceive various game situations, their variants, and possible effective solutions (Nesen et al., 2018; McFarlane, 1993). 

The polymetric exercises are proven methods that have already won the confidence of practitioners about the fact that they 

are able to provide greater rapidity to the body. Trainings must be very well structured and effective to introduce these types 

of exercises in the preparation of footballers (De Villarreal et al., 2015). 
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     Sprinting is a skill that manifests itself on several planes of movement and involves the full cycle of stretching and flexing 

the muscles. (Harrison et al., 2004). Given this information, athletes often use plyometric exercises to overload the muscles 

engaged in this cycle in movements that mechanically resemble sprinting. In addition, it has also been suggested that the 

exercises that have the greatest influence on sprinting are those that involve muscle contraction at speeds similar to the load 

involved (i.e. exercises that contract muscles as quickly as speed running) (Rimmer & Sleivert, 2000). In this context, 

plyometric training most often includes exercises that increase the speed of muscle contraction, such as running with jumping 

steps, as well as jumping from height with rebound in jumping up, with both legs. (Rimmer & Sleivert, 2000). These exercises 

resemble movements in the sprint with a focus on the development and optimization of the contraction of the muscles involved 

(Walsh et a., 2004; Young, 1992, Desmedt & Godaux, 1977). 

 

2. Objectives 

 

The main objective of the work was to demonstrate that by using plyometric exercises, the speed of football players aged 

between 14 and 15 years old, can be significantly improved,when compared to classical methods (multiple sprints, runs on 

different tempos). 

 

3.  Means and methods 

 

3.1. Research subjects and the duration of the study 

     The study group was composed of 30 subjects aged between 14 and 15 years old, from the ”U” Evolution Sports Club in 

Cluj-Napoca. The study group was divided in two, randomly, so the experimental group was composed of 15 athletes, and 

the control one as well, 15 athletes. 

     The duration of the experiment was of 6 weeks, between the 12th of July and the 20th of August 2021, with 4 trainings per 

week. 

3.2. The recording data 

     The evaluation of the athletes' speed was carried out with the help of the Microgate Witty Manager System, which has a 

software through which it defines the personalized tests of the athletes and then downloads them to Witty Timer. The speed 

assessment test consisted of running in a straight line over a distance of 30 meters. 

3.3. Statistical data analysis and processing 

Descriptive statistical elements were calculated, the data being presented using centrality, location and distribution 

indicators. 

The Shapiro-Wilk test was used to test normal distribution. The variance was tested with the F test. 

In the case of data with normal distribution, the T (Student) test was used, and in the case of values with uneven distribution 

or ranks, the Mann-Whitney (U) nonparametric tests were used, for unpaired samples, or Wilcoxon, for pairs samples. 

 

4. Results and Discussion 

 

4.1. Results 

 

     The questionnaires were completed before starting and after finishing the study with the subjects, so the following results 

were presented. 
 

Table 1. Descriptive analysis of the studied batches.w 

Ind Batch Average ES Median DS Min Max Statistical significance (p) 

H 
I 1,69 0,0288 1,71 0,0912 1,51 1,82 

0,6362 
II 1,71 0,0299 1,73 0,0947 1,60 1,86 

BM 
I 60,18 3,7359 61,30 11,8140 38,60 77,70 

0,8653 
II 61,00 2,9605 61,25 9,3619 50,90 80,00 

BMI 
I 20,83 0,9557 20,35 3,0221 16,89 26,42 

0,873 
II 20,65 0,4571 20,47 1,4455 19,01 23,12 

 

We observe, therefore, from Table 1, that, in terms of differences of statistical significance, the two batches (control and 

experiment) were identical. As we can see, all the items studied have value higher than the threshold of statistical significance, 

that is, the value of 0.05: at height we have H = 0.6362, at body mass BM = 0.8653, and at body mass index we have BMI = 

0.873. 
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Fig.1. Descriptive analysis of the studied batches. 

 

     In the figure above (Fig. 1) we find the graphical representation of the distribution of the values of anthropometric 

indicators to the studied batches. We can see that the differences recorded are not significant. 
 

Table 2. 30m distance speed testing of the studied batches. 

Ind Batch Average ES Median DS Min Max Statistical significance (p) T1 - T2 

30m T1 
I 4,62 0,0853 4,61 0,2699 4,25 5,15 

0,1834 
Batch I 

II 4,44 0,0992 4,42 0,3136 3,99 4,90 0,973 

No statistically significant differences were observed between the two batches at the first repeat (T1) (p > 0.05), but 

statistically significant differences were observed between the two batches at the second repeat (T2) (p < 0.05). 

     These figures show that the subjects of the experimental batch, following the submission to the intervention plan, 

significantly increased their movement speed compared to the control batch, the maximum speed at the initial testing being 

4.90 (marked in red in Table 2.), and on final testing 4.63, value marked in green. 

      In the statistical analysis of the speed values over the distance of 30m (30m) for paired samples, no statistically significant 

differences were observed between the two repetitions (T1 and T2) in any of the batches (p > 0.05). 

 

Fig.2. Speed on the distance of 30m – sprint in a straight line. 

     Figure 2 shows us the significant changes between the two batches at the two times (initial testing and final testing), the 

differences being recorded in favor of the experimental batch. 
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4.2. Discussions 

 

Plyometric training or plyometry, combined with sprint exercises, are safe and suitable tools for improving the physical 

condition of sedentary young people aged between 11 and 12 years old (Ingle et al., 2006) or young footballers aged from 10 

to 15 years old (Diallo et al., 2001; Kotzamanidis, 2006; Thomas et al., 2009; Michailidis et al., 2013; Sohnlein et al., 2014; 

De Villarreal et al., 2015). Plyometric training has become an increasingly popular training method that shows better results 

for increasing muscle power compared to plyometrics (Fatouros et al., 2000). In football, plyometric training was determined 

more effectively than classical football training in young (<15 years) football players (Franco-Marquez et al., 2015), which 

achieved increases in speed and height of the counter-moving jump. However, such improvements have also been 

demonstrated in young footballers aged between 13 and 15 years with combined plyometric training and not with sprints 

(Marques et al., 2013; De Villarreal et al., 2015). 

Unlike classic workouts, which require some training facilities (economical, materials, program availability, qualified 

fitness coaches), plyometric and / or sprint training offers greater ease of application or performance. Therefore, the usefulness 

and advantages of supplementing plyometric or combined (plyometric / sprint) training can be questioned, if the latter already 

provides optimal and desired improvements in athletic performance in football players aged between 13 and 15 years 

(Marques et al., 2013; DeVillarreal et al., 2015). Previous researchers directly compared the effects of combined training 

(resistance + plyometric) with simple plyometric training, but no studies have been conducted with young football players 

(Ford et al., 1983; Bauer et al., 1990; Fatouros et al., 2000; Arabatzi et al., 2010; De Villarreal et al., 2011).      

 

Conclusions 

 

      Following the statistical analyzez of the results obtained, we registrered improvements of the applied tests, thus 

demonstrating the efficiency of integrating the plyometric exercises in the training program for football players aged 14-15. 

Our intevention had a positive impact on the development of speed on speed on football players. 

     Considering the increasing degree of complexity of the increasingly pronounced football game, as well as the technical 

and tactical diversity in continous development, we believe that attention should be paid to the instructive-educational training 

process of children and juniors, in order to adapt as much as possible of their particularities of development to the current 

requirements of the game. 
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Abstract 

 

Objectives: To cross-culturally adapt the STARS questionnaire for Greek-speaking athletes and evaluate its psychometric properties. 

Background The STARS was developed in the English language to evaluate one’s ability to bounce back from adversity or change and 

overcoming obstacles. In general, the validity and use of self-administered questionnaires in different language and cultural populations 

require a specific procedure to maintain their content validity. Methods: The STARS-GR Version questionnaire was translated and cross-

culturally adapted according to specific guidelines. The validity and reliability were tested in 27 healthy advance level athletes. Participants 

completed the questionnaire at baseline and after 15–17 days. Results The questionnaire’s face and content validity were judged as good 

by the expert committee, and the participants. The STARS-GR Version exhibited very good test–retest reliability (ICC=0.793, p<0.001; 

95% CI 0.502 to 0.914) for state variable and (ICC=0.859, p<0.001; 95% CI 0.661 to 0.942) for trait variable, and internal consistency since 

Cronbach’s α analysis ranged from α=0.645 to 0.784 following a 15–17 days interval. Additionally, correlation coefficient (Pearson r) 

between state and trait variable raged from r=0.598 (at 0.01 level) in pre post to r=0.676 (at 0.01 level) following a 15–17 days interval. 

Conclusions The translated STARS_GR Version is a valid and reliable questionnaire, and its psychometric properties are comparable with 

the original version and can be used in sport settings. 

 
Keywords: resilience STARS_GR version, questionnaire, sport 

 
1. Introduction 

 

Resilience the capacity to recover from difficulties, overcoming obstacles or adversity, is a concept that has received 

considerable recent attention in sport settings. Some authors described resilience as a character trait, and in this way the term 

resilience refers to an aspect of personality an ability to recover from or adjust easily to misfortune or change and it is relatively 

stable over time (Luthans, Avolio, Avey, & Norman, 2007; Kuldas, & Foody, 2021). Resilient people (as trait heritable 

characteristics) can work through hard times, learn from their experiences, and grow stronger and more capable to overcome 

hard things in the future.  

Other researchers described resilience as a state, a skill, in terms of functional processes especially in sport settings allowing 

to develop efficiently resilience whereas dysfunctional processes impede the athletic performance. As a state, resilience refers to 

cognitive and motivational potentials (e.g. self-efficacy, optimism, hope, empathy, and courage), which are relatively workable 

and open to development in sport settings (Luthans, Avolio, Avey, & Norman, 2007; Kuldas, & Foody, 2021). 

In sport environments, as Patsiaouras and Stirbu (2020) have pointed out, a mentally tough, hence resilient athlete sees 

challenge and adversity as an opportunity for growth in the sport and not as a threat. In addition, he/she is confident and have 

a positive approach to deal with the difficulties in his/her sport (Morgan, Fletcher, & Sarkar, 2013). 

Although no definitive conclusion has been reached in the literature, resilience is a multifaceted and dynamic construct 

making it for the researchers difficult to measure. Therefore, as Barcia, Shaha, and Tokish (2019), proposed it is important 

not only to define specifically what we mean by resilience but also the domain to which our conclusions about resilience are 

applicable.  

In last decades diverse scales have been developed to measure resilience, the most well-known being the Connor-Davidson 

Resilience Scale (CD-RISC) or the Brief Resilience Scale (BRS), (Barcia, Shaha, & Tokish (2019), however, there currently 

exists no instruments that measure resilience with a state and trait approach in sport settings. In sport setting a questionnaire 

measuring resilience using a state and trait approach may be very useful. One relevant resilience scale proposed be Lock, 

Rees, and Heritage, (2019) may be the State-Trait Assessment of Resilience Scale (STARS). This scale based on the 
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conceptualization of resilience as being influenced by a combination of state and trait factors. A ‘‘trait’’ level of resilience 

defined as more distal and enduring, and a ‘‘state’’ level of resilience defined as more recent and fluctuating in response to 

life events. According to the authors, though, there is an underlying unidimensional construct of resilience common to both 

state and trait items (Lock, Rees, & Heritage, 2019). 

Therefore, this research aimed to develop and validate the state–trait assessment of resilience scale (STARS - Sport) which 

is a very new questionnaire to measure resilience into the Greek language and in sport settings. 

 

2. Material and methods 

 

The STARS- Sport, GR Version questionnaire is a score for the assessment of the level of resilience in athletes and consists 

of 13 items. Six items are to evaluate state conditions of resilience during sport activities, and seven items are to provide 

information on sports interaction and participation considering the trait characteristics of each person. The developers of the 

original STARS were informed of our intent to cross-culturally adapt the questionnaire and gave their consent (Lock, Rees & 

Heritage, 2019). Furthermore, the study was approved by the University of Thessaly Ethics Committee and was conducted 

from January to July 2020. 

 

2.1 Cross-cultural adaptation 

The STARS- Sport GR Version was adapted to the Greek language according to published guidelines (Beaton, 

Bombardier, Guillemin, et al. 2000). The process aimed to produce equivalency between the original and target scale based 

on content and to adapt it in a culturally relevant and comprehensible form in sport settings, while maintaining the meaning 

and the understanding of the original items (Sperber, 2004; Shamseer, Moher, Clarke, Ghersi, Liberati, Petticrew, et al., 2015). 

The questionnaire consisted of 13 items with two subscales: six (6) items for state (STARS-S) and seven (7) items for trait 

(STARS-T) resilience. Items such as No 3: ‘‘At the moment, I believe I am very resilient’’, evaluates ‘‘state’’ resilience and 

items such as No. 8: ‘‘Generally, when others may give up, I stand strong and keep fighting’’ evaluates ‘‘trait’’ resilience. A 

four-point Likert Scale, 1 (strongly disagree) to 4 (strongly agree), with greater scores indicating higher state or trait resilience 

was chosen to allow participants to accurately describe their experience in sport settings. This scale was tested using the 

following procedures. 

 

• Initial translation: Two bilingual translators, whose native language was Greek, a sport psychologist and a language 

expert produced two independent translations and provide a written report regarding the translation and possible 

difficulties. 

• Synthesis: The two translators and a researcher synthesized the translations and produced by consensus a common initial 

translation and a written report documenting the synthesis process. 

• Back translation: Two translators whose native language was English and were fluent in Greek, a language expert and a 

volleyball coach the first author, produced two independent back translations of the initial questionnaire. Both were 

uninformed of the concepts explored, had no psychological or researcher background and were blind to the original 

STARS- Sport GR version. 

• Expert committee: A committee consisting of translators, a research team and three independent researchers developed 

the prefinal version of STARS- Sport GR version for field testing. Special attention was given by the committee to 

achieve semantic, idiomatic, experimental, and conceptual equivalence between the source and target questionnaire 

versions. 

• Pretesting: The prefinal version of STARS- GR version was administered to 4 subjects (2 men and 2women, athletes 

ages 25–27). Following the completion of the questionnaire, everyone was interviewed regarding the comprehension of 

items and the chosen response. The prefinal testing revealed that the participants could understand all the items and did 

not encounter any difficulties in completing the questions of the questionnaire. 

• Validation: The final version of STARS – Sport GR version was ready to be subjected to psychometric testing. 
 

2.2 Participants 

The sample consisted of 27 participants, 20 males (Mean age = 25.95, SD=6.92) and 7 females (Mean age = 25.71, 

SD=8.02) advance level athletes from various team sprots soccer, basketball, volleyball etc., with many years of athletic 

experience in their sport (table 1). The athletes were recruited by direct contact during their training sessions at several sport 

centres (Athens, Thessaloniki, Trikala) to minimize bias because of cultural or demographic factors. 

 

2.2.1 Inclusion and exclusion criteria 

The participants had to be at least at the age of 18 years old, willing to participate in research, able to give informed consent 

and participating in sports. The general exclusion criteria were mental health problems and the use of drugs or medicine during 

the testing time. 
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Table 1. Descriptive characteristics of the participants 

Gender N Mean age SD Mean years of experience SD 

Males 20 25.95 6.92 14.40 4.41 

Females 7 25.71 8.02 12.43 3.87 

Note. The characteristics of the participants gathered by the investigators during the first time of the assessment and before the administration of STARS – 

Sport Gr version. article 

 
2.3 Test Procedure 

The STARS – Sport GR Version questionnaire was administered to all participants (N=27) and completed twice within 

an interval of 15–17 days. The completion of the questionnaire was conducted with the presence of the second investigator in 

sport halls that before or after the training of the athletes. The presence of the investigator standardized the procedure and 

ensured the attention of the participants as they stressed the importance of thorough reading of each item of the scale. All the 

participants gave written informed consent. 

 

2.3.1 Validity testing  

Face validity provides information regarding the relevance of the items included in the scale. In the present study, face 

validity was tested by both authors and participants. Content validity reflects the extent to which the scale samples all the 

dimensions of the appropriate indicators of the construct (Hopkins, 2000; Currell, & Jeukendrup, 2008). Regarding the present 

adaptation, an assessment of content validity was conducted by the expert committee. 

 
2.3.2 Reliability testing 

Reliability testing of the STARS -Sport GR version was conducted in two ways; interitem reliability for internal 

consistency and test–retest reliability for temporal stability (Hopkins, 2000). Coefficient α is considered the most proper way 

to estimate the internal consistency and structural validity of the subscales of the instrument. The stability of a measurement 

scale is the extent to which the same results are obtained on repeated administrations of the instrument (Revelle, Zinbarg, 

2009; Karanicolas, Bhandari, Kreder, et al. 2009). Therefore, the scale was administered to all the participants (N=27) twice. 
 

2.4 Statistical analyses 

Internal consistency of the total score was calculated using Cronbach α. Test–retest reliability was defined using two-way 

random-effects intraclass correlation coefficient (ICC2,1) and Pearsons r. A Bland-Altman plot was constructed to indicate 

absolute agreement for test–retest measurements including a scatter plot of differences between applications, with 95% limits 

of agreement (Jamovi, 2021). All statistical analyses were performed using SPSS V.22.0 and Jamovi 2.0. The level of 

significance was set at p<0.05. 

 
3. Results 

 

The face validity of the STARS-GR Version questionnaire was estimated and judged as good by the expert committee and 

the participants. Also, the content validity was characterized as well addressed too. 

The STARS- Sport GR Version exhibited very good test–retest reliability (ICC=0.793, p<0.001; 95% CI 0.502 to 0.914) 

for state variable and (ICC=0.859, p<0.001; 95% CI 0.661 to 0.942) for trait variable, and internal consistency since 

Cronbach’s α analysis ranged from α=0.645 to α=0.784 for state and α=0.811 to α=0.839 for trait variable following a 15–17 

days interval. Overall Cronbach’s α analysis ranged from α=0.844 to α=0.865 for the resilience scale. Additionally, correlation 

coefficient (Pearson r) between state and trait variable raged from r=0.598 (at 0.01 level) in pre post to r=0.676 (at 0.01 level) 

following a 15–17 days interval (Table 2).  

Table 2. Cronbach’s α and Pearson r intercorrelation between the variables of STARS- Sport GR version (N=27) 

Variable Cronbach’s α 1 2 3 4 

1. Resilience-state pre-test .645 - .598** .658** .618** 

2. Resilience – trait pre-test .811  - .554** .756** 
3. Resilience-state post-test .784   - .676** 

4. Resilience – trait post-test .839    - 

Overall pre-test .844     
Overall post-test .865     

**Correlation is significant at the 0.01 level (2-tailed). 

 

A Bland-Altman plot both for resilience state (Table 3, figure 1) and resilience trait (Table 4, figure 2) showed that the 

differences between two estimations were inside the limits of agreement and were plotted around the zero line. Additionally, 
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the zero line was within the 95% CI of the mean difference between the second and first assessments, indicating no systematic 

bias. 

Table 3. Bland-Altman Analysis for resilience state variable 

Bland-Altman 95% Confidence Interval 

Resilience state Estimate Lower Upper 

Bias (n = 27 )  -18.8  -19.9  -17.7  

Lower limit of agreement  -24.1  -26.0  -22.3  

Upper limit of agreement  -13.4  -15.3  -11.6  

 

 
Fig. 1. Bland-Altman plot visualising the agreement for test-retest (resilience state) with the limits marked as mean difference±SD in a 

100-point scale. 

 

 
Table 4. Bland-Altman Analysis for resilience trait variable 

Bland-Altman 95% Confidence Interval 

Resilience trait Estimate Lower Upper 

Bias ( n = 27 )  -23.6  -25.2  -22.1  

Lower limit of agreement  -31.1  -33.7  -28.5  

Upper limit of agreement  -16.2  -18.8  -13.6  

 

 
Fig. 2. Bland-Altman plot visualising the agreement for test-retest (resilience trait) with the limits marked as mean difference±SD in a 

100-point scale. 

 

Additionally, no statistically significant differences we observed between the two genders in pre to post measurement 

using the t-test procedure from the SPSS (Table 5)  

 
Table 5. t-test between the two genders (males N=20, females N=7)for all STARS- Sport GR version variables. 
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Variable Gender Mean SD df p 

Resilience-state  

pre-test 

males 

females 

18.95 

19.14 

2.56 

2.12 

25 .860 

Resilience – trait  
pre-test 

males 
females 

23.40 
24.14 

3.20 
2.34 

25 .580 

Resilience-state 

post-test 

males 

females 

18.70 

19.29 

2.27 

2.63 

25 .578 

Resilience – trait  

post-test 

males 

females 

23.10 

25.14 

3.14 

2.97 

25 .146 

 

4. Discussion 

 

The results obtained in this study revealed that the cross-cultural adaptation and the validation of STARS – Sport GR 

version were conducted successfully (Beaton, Bombardier, Guillemin, et al. 2000).  

In addition, the methodology used produced semantic, idiomatic, experiential, and conceptual equivalency between the 

original (Lock, Rees, & Heritage, 2019), and the Greek version of the questionnaire. 

The questionnaire exhibited very good internal consistency and very good test–retest reliability (table 2). In contrast to the 

original study (Lock, Rees, & Heritage, 2019), reliability testing has included athletes from several sports to cover a wider 

range of population in sport settings. Using this self-evaluation resilience test, we observed a strong positive correlation 

between the variables of the resilience test which was expected. 

The t-test measurement reported for the two genders participated in this study revealed no significant differences from 

data between the two genders for all resilience variables (table 5). These finding are not in line with other studies (Patsiaouras, 

& Stirbu, 2020) using a different resilience test which they found statistically significant differences in resilience between 

males and females in youth volleyball athletes. This is probably due to the nature of resilience, defined as a dynamic process 

allowing for positive adaptation in a sport context and the difficulties of measuring resilience in a relevant and operational 

manner that is to say, whether it should be considered as a personality trait or as a skill as Leys, Arnal, Wollast, Rolin, Kotsou, 

and Fossion, (2020) pointed out. Additionally, future research is needed to investigate possible differences between the two 

genders using athletes from team and individual sport with the STARS – Sport resilience questionnaire. 

 

4.1 Study Limitations 
The results from our study may not be representative for sport settings, since almost all the respondents in this study were 

from the Greek ethnic group, which limits its generalizability. In addition, selection bias of the expert panel may have 

occurred, especially with the selection of athletes as expert panelists.  

Other limitations that should be considered in the present study include the small number of athletes, the overrepresentation 

of male athletes and the lack of responsiveness assessment of the scale. Furthermore, the authors recognize the fact that the 

presence of the investigator during all test occasions could have influenced positively the reliability of the test, which should 

be carefully considered in future research and application of the questionnaire in various sports. Despite these limitations, this 

is the first study establishing the reliability and validity of the STARS – Sport resilience scale in Greek-speaking athletes, 

which can be used as an outcome measure during the assessment and management of resilience offering comparable research 

data to the international literature. 

 

Conclusions  

 

The translated STARS – Sport Gr Version has good construct validity and excellent absolute reliability in addition to 

content validity and face validity. Therefore, the translated STARS – Sport Gr Version is a valid and reliable tool to determine 

resilience, especially to reflect state and trait level of athletes in sport settings. It is recommended that the STARS – Sport 

Version is conducted in different population and sport settings for cross-validation studies. Thus, the STARS – Sport Gr 

Version can become one of the valid indicators to measure resilience, leading to the improvement of performance in sport 

settings in general. 
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Abstract 

 

 Movement arises from the integration of proprioceptive information from mechanoreceptors and the interaction of processes related to 

perception, cognition, and action. Enhancing sports performance via different training methods has been extensively investigated, yet the 

role of motor control and proprioception underlying this subject is still unclear. The purpose of this paper is to offer a better understanding 

of theoretical and practical aspects of motor control and proprioception as well as their place in sports training. Effects of proprioceptive 

interventions have been studied through active movement training and wearable resistance training, meanwhile, effects of motor control 

interventions have been studied through jumping towards specific heights and external focus of attention. Evidence suggests that 

proprioception and motor control interventions can underline sports performance. 
 

Keywords: motor control, proprioception, sports performance, training methods 

 

1. Introduction 

 

An increasing number of researchers, especially those in exercise and sports, recognize the importance of central 

processing in proprioception when attempting to understand human movement. For instance, evidence suggests that central 

processing in proprioception may play a role in sport performance (Han et al., 2015; Smetacek & Mechsner, 2004). 

Although most body movements in daily activities are automated, conscious attention is required to learn complex skills 

in sports and exercise, such as for instance when using the foot to control a ball, performing a variety of arm movements in 

ice skating, or executing Tai Chi movements in a coordinated pattern. New neural programs are computed, memorized by 

repetition, and then transferred to the more fundamental regions of the brain, from where they are run with less effort and 

relayed much faster than from the seat of conscious awareness. On the other hand, mastering a skill ultimately amounts to 

automating it (Han et al., 2015; Smetacek & Mechsner, 2004). 

The peripheral and central mechanisms underlying proprioceptive control are still unclear. In exercise and sport, it is 

unknown if proprioceptive improvement associated with exercise (Liu et al., 2012; Guo et al., 2014; Waddington & Adams, 

2004) is a result of either peripheral adaptation, or neural plasticity, or a combination of both (Nodehi-Moghadam et al., 2013; 

Goble et al., 2009) and if superior proprioceptive ability in athletes (Han et al., 2013, 2014; Lin et al., 2006; Muaidi et al., 

2009; Courtney et al., 2013) is due to intensive training or rather determined by selection for genetic factors (Han et al., 2013, 

2014; Baker et al., 2003). Be that as it may, the importance of proprioception has been well established in sports injury 

prevention and rehabilitation, sports performance selection and for fall prediction interventions (Han et al., 2013, 2015; Guo 

et al., 2014; Cameron et al., 2003; Lephart & Fu, 2000). 

Charles Sherrington coined the term proprioception, from the combination of the Latin proprius (one’s own) and 

perception, to refer to the sensory information derived from neural receptors embedded in joints, muscles and tendons that 

enable a person to know where parts of the body are located at any time. He referred to proprioception as the perception of 

joint and body movement as well as position of the body, or body segments in space (Han et al., 2015; Sherrington, 1906). 

Currently, both proprioception and kinaesthesia continue to be used as terms in specialized literature. Some researchers define 

proprioception as joint position sense only, and kinaesthesia as the conscious awareness of joint motion (Swanik et al., 2004, 

2002), while others consider that kinaesthesia is one of the sub modalities of proprioception, and that proprioception contains 

both joint positioning sense and the sensation of joint movement (Han et al., 2015; Safran et al., 2001; Lephart et al., 1997; Myers 

et al., 1999; Ergen & Ulkar, 2008; Wingert et al., 2009; Duzgun et al., 2011; Maier et al., 2012; McCloskey, 1973). 

Proprioception requires stimulation of mechanoreceptors located in muscles, joints, and skin to threshold via body 

movements. However, a characteristic of perception is that it is not simply the passive receipt of a sensory signal, but rather, 
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perception is shaped by memory and learning (Bernstein & Nash, 2008). In this understanding, proprioception can be defined 

as an individual’s ability to integrate the sensory signals from mechanoreceptors to thereby determine body segment positions 

and movements in space (Han et al., 2015; 2013, 2013; Goble, 2010, 2009; Suprak, 2011). 

 

2. Understanding motor control 

 

Human motor control is a complex system with many interacting pieces, processes, and mechanisms (Schmidt et al., 2019, 

p. 195). Movement arises from the interaction of processes related to perception, cognition, and action, so understanding 

motor learning, cannot be achieved without a synthesis of information from all three processes (Shumway-Cook & 

Woollacott, 2012).  

 Perception is the integration of sensory impressions into psychologically meaningful information, and it includes 

both peripheral sensory mechanisms and higher-level processing that adds interpretation and meaning to incoming afferent 

information (Shumway-Cook & Woollacott, 2012, p. 4). One of the ways in which motor control is achieved relies heavily 

on the concept that we use sensory information to regulate our movements. This can be the information that tells us about the 

state of the environment, about the state of our own body, or a combination between these two (Schmidt et al., 2019, p. 196). 

The fastest control is achieved by the proprioceptive engram, as the sensory feedback is much slower than the proprioceptive 

sensitive feedback (Sbenghe, 2005). 

Both the cognitive and the motor function are controlled by brain areas such as frontal lobe, cerebellum and basal ganglia 

that collectively interact to exert governance and control over executive functions and the intentionality of movements that 

require anticipation and the prediction of how others move (Leisman et al., 2016). Cognitive processes include attention, 

planning, problem solving, motivation and emotional aspects that underlie the establishment of intent or goals (Shumway-

Cook & Woollacott, 2012, p. 5). Motor-cognitive interactions can be best understood through the perception-action cycle 

involving transformation of perceived patterns of intended movement into coordinated patterns of actual movement (Leisman 

et al., 2016). 

Movement is often described within the context of accomplishing a particular action. Understanding the control of action 

implies understanding the motor output from the nervous system to the body’s effector systems. The body is made up of a 

high number of muscles and joints, all of which must be controlled during the execution of a coordinated, functional movement 

(Shumway-Cook & Woollacott, 2012, p. 4). 

„Every motor engram is a path of excitation surrounded by a wall of inhibition” (Karel Bobath). Motor control is defined 

as the ability to regulate or direct the mechanisms which are essential to movement (Shumway-Cook & Woollacott, 2012, p. 

3). Motor engrams are shaped during childhood through volitional control and are continuously perfected through repetition 

(Sbenghe, 2005). 

 

3. How motor control and proprioception affect sport performance 

 

Good proprioceptive ability underlies athletic performance. It has been shown that soccer, gymnastics, and tennis athletes 

have superior proprioceptive ability as compared to non-athletic population as a result of long-term athletic training (Lephart 

et al., 1996; Muaidi et al., 2009; Lin et al., 2006). On the other hand, other authors suggest that while sport skills improve 

with years of training, proprioceptive acuity does not for elite athletes in aerobic gymnastics, swimming, dancing, badminton, 

and football. Due to lack of significant correlations between the proprioception scores, authors consider proprioception as a 

joint specific attribute which is not a by-product of sport training (Han et al., 2013). In many team sports jumping is crucial 

for success. For example, to block an attack by the opponent, players must jump to a specific height to successfully complete 

the task (Eom & Schutz, 1992). Therefore, the proprioceptive system manifests during jumps to specific heights because 

movement patterns and muscular tensions are used (Struzik et al., 2017).  

A study suggests that jumps to 25% of maximum height were approximately 2 times higher than the target height in 

basketball, volleyball, and handball athletes. This may reflect that performing a motor task at submaximal level is difficult 

because of the presence of many movement patterns that can be used for completing the task. On the other hand, authors have 

observed that an increase in maximum jump height is also accompanied by increased jump accuracy to a specific height. 

Performing a motor task at maximum level is easier because of the existence of a unique set of control signals that resulted 

from learning a motor task over a longer period (Struzik et al., 2017; Dounskaia, 2010; Lees et al., 2004; van Zandwijk et al., 

2000; Vanrenterghem et al., 2004). 

The literature overwhelmingly suggests that when an external focus of attention in activities involving whole body 

movements is used, such as standing long jump (Porter et al., 2010), vertical jump and reach (Wulf et al., 2007), baseball batting 

(Castaneda & Gray, 2007), golf swing (Perkins-Ceccato et al., 2003; Wulf & Su, 2007), swimming (Freudenheim et al., 2010) 

and in activities involving small movements and fine motor control such as dart throwing (Lohse et al., 2010) or playing of 

musical instruments (Duke et al., 2011) have a better outcome in terms of sports performance (Becker & Wu, 2015). 

Resistance training that replicates specific sport actions may optimise the transference of muscular adaptations to 
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performance. It has been shown that wearable resistance technology may provide a novel way to effectively improve 

performance when used to prime athletes (Quirke, 2018).  

Resisted sprint running studies have used sled pulling (Clark et al., 2010; West et al., 2013), parachutes (Alcatraz et al., 

2008; Paulson & Braun, 2011) and wearable resistance attached to the trunk (Alcatraz et al., 2008; Cross et al., 2013), legs 

(Simperingham et al., 2016), foot (Martin & Cavanagh, 1990) or ankle (Ropert et al., 1998). Wearable resistance is thought 

to provide vertical load that increases braking forces and may overload the stretch-shortening cycle for greater effect (Cronin 

& Hansen, 2006; Macadam et al., 2017). 

Macadam et al. (2017) studied the acute changes in kinematics and kinetics when wearable resistance of 3% body mass was 

attached to the anterior or posterior surface of the lower limbs during over-ground short-distance (20 m) maximal sprint running. 

No statistical differences were found between anterior and posterior wearable resistance in any variables of interest. There was, 

however a significant increase in the 10-20 m split time for both anterior and posterior wearable resistance as compared to the 

unloaded sprint. Sprint running with 3% body mass wearable resistance also resulted in a significant decrease in estimated 

horizontal velocity with anterior and posterior wearable resistance as compared to the unloaded. The contact time was greater 

and vertical stiffness was decreased as compared to the unloaded, for both anterior and posterior wearable resistance. Step 

frequency was significantly decreased as compared to the unloaded for both anterior and posterior wearable resistance. 

Most swimming training programs include elements of resistance training to increase the load on the muscle system. By 

overloading the muscle system, the muscle strength and consequently the swimming propulsion are increased. This positive 

relationship between muscle strength and swimming velocity has been confirmed by several studies (Gourgoulis et al., 2019, 

2006; Barbosa et al., 2008; Cochrane et al., 2015; Dingley et al., 2015; Garrido et al., 2010; 2010; Girold et al., 2012; Morouco 

et al., 2012; Newton et al., 2002). 

One study found that in-water resistance training using elastic tubes increases the swimming velocity and shows a more 

efficient transfer of strength gain in the swimming performance, in comparison to the dry-land training. After 3 weeks of 

resisted sprint training in competitive level swimmers, the swimming performance in 100 m was increased significantly (2%), 

while the stroke length remained unchanged, and the stroke rate increased only in the second part of the 100 m. After 12 

weeks of a combined in-water resisted and assisted sprint program, a significant performance improvement was observed 

(2.3%) during a 50 m sprint, alongside a significant increase in stroke rate, while the stroke length was not modified (Girold 

et al., 2006; 2007). 

 

4. Proprioceptive training and its efficiency 

 

An intervention focusing on training the proprioceptive sense may train one or both aspects of proprioception, the 

conscious perceptual or the unconscious or implicit sensorimotor aspect. Proprioception is closely linked to movement. 

Proprioceptive training targets the improvement of the proprioceptive function, and it focuses on the use of somatosensory 

signals such as proprioceptive or tactile afferents (Aman et al., 2015). 

With respect to training dosage, it is noteworthy that most included balance training regimens lasted 6 weeks or more. The 

training by Risberg et al. (2007) on the other hand consisting of balance exercises, dynamic joint stability exercises, plyometric 

exercises, agility drills, and sport-specific exercises which lasted between 3 and 5 weeks and did not yield significant 

improvements in proprioceptive detection thresholds. 

There are several forms of apparatuses used for passive movement training, which are often customized for a specific joint 

or movement type. Nonetheless, studies show that active movement training was more beneficial than passive movement in 

somatosensory-motor measures (Wong et al., 2011; Beets et al., 2012). 

Based on the limited evidence provided by studies on somatosensory stimulation training, it can be stated that vibration 

frequencies exceeding 30 Hz have shown to be most effective in functional outcomes (van Nes et al., 2006; Cordo et al., 2009; 

Conrad et al., 2011; Merkert et al., 2011). 

On the whole multiple system training might be the best choice: proprioceptive training can be very effective, as active 

movement, balance exercises, somatosensory stimulation and somatosensory discrimination training all yielded mean 

improvement rates of over 30%. In contrast, passive movement training was overall less successful (Aman et al., 2015). 

To sum up, training regimens lasting 6 weeks or longer tended to yield relatively higher improvements in proprioceptive 

and/or motor function (Eils & Rosenbaum, 2010; Diracoglu et al., 2005; Sekir & Gür, 2005; Kynsburg et al., 2006, 2010; Lin 

et al., 2007; Liu et al., 2009; Jan et al., 2008; Panics et al., 2008; Cordo et al., 2009; Eils et al., 2010), although somatosensory 

stimulation has shown to yield very rapid gain within a single session or few hours of intervention (Rosenkranz et al., 2008; 

Conrad et al., 2011). 

 

Conclusions  

 

Improving sports performance through both physical and psychological techniques has been well studied by different 

authors and has its place in literature, while the effects of proprioception and motor control are not as clear. Therefore, the 
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current review has considered practical aspects of motor control and proprioception in enhancing sports performance. As a 

conclusion of the present study, proprioception and motor control interventions can underline sports performance. 

Effects of proprioceptive interventions have been studied through the following methods: active movement training and 

wearable resistance training. Studies have shown that active movement training is more beneficial than passive movement in 

somatosensory-motor measures (Wong et al., 2011; Beets et al., 2012). Sprint running with 3% body mass wearable resistance 

and in water resistance training using elastic tubes has shown significant improvements on sports-specific performances 

(Simperingham, & Cronin, 2017; Girold et al., 2006, 2007). On the other hand, balance exercises, dynamic joint stability 

exercises, plyometric exercises, agility drills, and sport-specific exercises did not yield significant improvements in 

proprioceptive detection thresholds (Risberg et al., 2007). Furthermore, some authors consider proprioception as a joint-

specific attribute that is not a by-product of sports training due to the lack of significant correlations between the 

proprioception scores (Han et al., 2013). 

The effects of motor control interventions have been studied through the following methods: jumping towards specific 

heights and external focus of attention. Studies have shown a better outcome in sports performance for jumping at maximum 

height (Struzik et al., 2017; Dounskaia, 2010; Lees et al., 2004; van Zandwijk et al., 2000; Vanrenterghem et al., 2004), usage 

of external focus of attention in standing long jump (Porter et al., 2010), vertical jump and reach (Wulf et al., 2007), baseball 

batting (Castaneda & Gray, 2007), golf swing (Perkins-Ceccato et al., 2003; Wulf & Su, 2007), swimming (Freudenheim et 

al., 2010), dart throwing (Lohse et al., 2010), and playing musical instruments (Duke et al., 2011). 
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Abstract 

 
Introduction: Functional daily activities involve an overload of spine and this need to analyse the complex assessment of spine mobility and 

design a prophylactic physical therapy program. The aim of this  research is to make the biomechanic evaluation of segmentary spine 

mobility during functional activity.  Material and Method: The study included 20subjects(avg age 30yrs old). The biomechanical analysis 

has been made in the Laboratory of Innovative Processes and Techniques in Bioengineering - Research Infrastructure in Applied Sciences 

– INCESA - University of Craiova with a complex system of capture and image processing VICON. Markers were applied at thoracic and 

lumbar level of the spine and 3 angles were defined and measured during the activity of walking and raised the object  the object, in 

4positions: u11-between T10(thoracic 10) and L1(lumbar 1) around L2(lumbar2); u12-between L1 and L3(lumbar 3), around L2; u13-

between L2 and L4, around L3. Results: an amplitude of 90 degree for position1, 40 degree for position 2, 20 degree for position 3, 95 

degree for position 4, average value for all three angles being closed to the same value 170 degree; maxim mobility was at L2-L4 segment, 

but the difference from maxim and minim values is on angle u11, and is 1,75 degree from position 1 to position 4. The amplitude is high 

on first segment of the lumbar spine, because is possible to have an interaction between trunk strength and sagittal lumbar mobility of the 

spine. Conclusions: Biomechanical analysis of spinal mobility for each segment could give information about interactions mobility - muscle 

activity, during specific activities, helping the physician to design the protocols for evaluation and estimating the point of maximal overuse 

at spine. 

 
Keywords: spine; biomechanic; mobility 

 

1. Introduction 

 

Analysis of the lumbar spine represents an element that could be consider in design the improvement program for good 

posture and physical therapy program. The lumbar spine contains vertebral elements with a modal pattern of five functional 

lumbar vertebrae compared to three or four in most great apes (Williams, Middleton, Villamil & Shattuck, 2016). The postural 

balance is based on a good anatomy of lumbar spine and lumbar lordosis is relevant because curvature affect sagittal postural 

balance (Chen & Wei, 2009). Variables commonly associated with lumbar lordosis such as physical fitness and muscle 

strength are not so cleare defined and for this reason, we consider that is important to have a biomechanical analysis of spine 

for assessment the amplitude in different activities. It is important to analysis the lumbar spine in connection with thoracic 

kyphosis, pelvic orientation. (Bailey, Sparrey, Been, & Kramer, 2016). That’s why a real analysis (Tarnita, Geonea, Petcu & 

Tarniţă, 2016, Berceanu, Tarniţă & Filip, 2010), for specific activities could improve the spine balance and help to design the 

specific exercises. To understand the functional aspects of the lumbar spine kinematic, is a challenge, because the spine balance 

and alignment are influenced by inter-related factors.  

The aim of this research is to make the measurement of lumbar spine mobility during the activity of raising an object, with 

a view to offer information about interactions between mobility and muscle activity. 

 

2. Materials and Methods 

 

The choice was to analyse the young adults (aged 18-32 years), volunteers form University of Craiova without back pain 

or other injuries and healthy problems. The heights range 1.58 - 1.70 m and mean body index was 22 kg/m2. They have been 

assessed before study, using clinical evaluation of the spine. The protocols were conducted in the afternoon (3 - 6 pm) for 

reducing the effects of circadian patterns of the viscoelastic creep in spinal tissue (Botsford, Esses & Ogilvie-Harris, 1994, 

Calota, Mogoanta, Vasilescu, Vasile, Pasalega, Stoicea, Camen & Mesina, 2010). 
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The used equipment: 

The biomechanical analysis of the movement when the subject raised an object (weight 2 kg) has been made in the 

Laboratory of Innovative Processes and Techniques in Bioengineering from the Research Infrastructure in Applied Sciences 

- INCESA, from the University of Craiova with a complex system of capture and image processing called VICON 

(http://www.vicon.com) of the INCESA Laboratory. This system allows the prediction of the trajectories of the points scored on 

the biomechanical system through recording the movement with14 high-speed cameras. 

The 14 cameras are synchronized by a synchronizer. Before starting the measurements, the working space must have certain 

reference points which are set with the help of fixed led lights arranged in the shape of a cross. Optical 3-D motion analysis 

systems are used for measuring range of motion (ROM) of multiple joints simultaneously.  

The system utilizes markers for taking measurements, and it has been shown that they are highly accurate. 

We apply markers at every level of the spine and we defined 3 angles. See Fig.1. 

u11-between T12 (thoracic 12) and L2 (lumbar 2) around L1 (lumbar1). 

u12-between L1 and L3 (lumbar 3), around L2 

u13-between L2 and L4, around L3. 

Fig. 1. The angles during the activity of raise the object, in 4 positions: (a) first position; (b) second position; (c) thrid position; (d) fourth position 

 

3. Results 

 

We obtained information about flexion angle like in Fig.2. 

Fig. 2. Amplitude of trunk flexion  
 

The results indicated an amplitude of: 

➢ 2.41 degree for position1; 

http://www.vicon.com/
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➢ 39.56 degree for position 2;  

➢ 19.65 degree for position 3; 

➢ 95.35 degree for position 4. 

 

For the spine angles the results are presented in Fig.3 and Table 1. 

 

Fig. 3. Variation of lumbar spine angles 

 
 

Table 1.Variation of lumbar spine angles, average value 

Lumbar spine angles u11 u12 u13 

Min 168.739 171.072 173.439 

Max 177.002 179.866 179.652 

Med 173.077 175.718 176.244 
Variation from medium value % 2.387 2.502 1.762 

 

4. Discussion 

 

We observed that average value for all three angles are closed to the same value 175 degree and maxim mobility is at L2-

L4 segment, but the difference from maxim and minim values is on angle u11, and it is 1,82 degree from position 1 to position 

4.  We can say that the amplitude is high on first segment of the lumbar spine, during the activity.  This could be explained 

because is possible to have an interaction between trunk strength and sagittal lumbar mobility of the spine. Furthermore, the 

ratio of trunk flexors versus extensor torque is correlated with lumbar lordosis variations, according to other authors (Kim, 

Chung, Hwang, Lee & Chang, 2005).  

The results of this research show that is important to increase the balance of muscle trunk on the upper region like thoracic-

lumbar region. It is not clear how the spinal mobility interacts with muscle strength and affect the lumbar mobility and balance.  

According to other researches, this interaction could be correlated with the muscle hypertrophy that can result in changes 

to overall muscle length depending on whether the muscle contracts eccentrically or concentrically (Schoenfeld, 2010). 

 

Conclusions 

 

Biomechanic analysis of spinal mobility for each segment could give informations about interactions between mobility and 

muscle activity, during specific activities and help the physician to design the protocols for evaluation and estimation of the 

point of maximal overuse at spinee. 

Thoracic-lumbar regions seems to have maximal mobility much more in L1-L2 joint and this explain the development of 

muscle imbalance, wich involved more attention at persons with low back pain. This is a paradoxe because the pain is on 

lower back, but the spine instability is in up region of lumbar segment. 

Kinematic analisys gives informations about intersegmentar imbalance. Prophilactic programm has to be focused on muscle 

tonify much more for thoracic-lumbar regions. 

The measurements of lumbar spine mobility during different specific or nonspecific activities can offer informations about 

the spine behavior in sense of functional aspects and help to create personalized specific physical exercises. 
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Abstract 

The objective of this study was to investigate the frequency of sport injuries in professional handball and rugby players. A total of 111 

athletes were interviewed (25 female handball players, 17 male handball player, 24 female rugby players and 45 male rugby players) by 

means of an online questionnaire, women (n=49) with an average age 23.65 ± 3.71 years with an average sport experience of 9.75 ±4.03 

years and men (n=62) with an average age 26.15 ± 7.44 with an average of 8.30 ± 5.81 for sport experience.  In total 264 injuries were 

reported in detail (130 injuries for women and 134 for male). The predominating types of sustained injuries were contusions (1), muscle 

sprains and strains (2), tears of the ligament that hold joints together (3), tears of tendons that support joints and allow them to move (4), 

dislocated joints (5), and fracture bones, including vertebrae. Persistent pain at any site was reported by 33,7 % and the most injuries were 

registered for women handball players and male rugby players. In the last competition year (2020-2021) the number of injuries reported 

was 71. Even the competition year was adapted at the pandemic situation, the number of injuries were higher, especially for male rugby 

players. This study illustrates some key differences in injury patterns between male and female, between rugby players and handball players, 

that may reflect underlying gender differences and contrasting playing styles. 
 

Keywords: athletes; injury; sport performance; handball; rugby.  

1. Introduction 

The highly mobile nature of sports make it easier for a person to encounter injuries. Sports injuries commonly involve the 

muscles, tendons, ligaments and joint capsules, and bones of the musculoskeletal system. Although the physiological 

responses to traumatic disruption of musculoskeletal tissues, including hemostasis and tissue healing, are sometimes taken for 

granted, a basic understanding of these processes is essential to effective sports injury management (Delforge, 2002, p. 5). 

There are two kinds of sports injuries: acute traumatic injuries are things like fractures, sprains and strains (sprains affect 

ligaments, while strains involve muscles or tendons), concussions, and cuts. They usually happen after a blow or force – like 

getting tackled in football or wiping out while skateboarding. Overuse injuries include things like stress fractures and 

tendonitis. We have to pay attention to the symptoms because sometimes are pretty much the same. If it is a sprain, the athlete 

are unable to move his joint and he feels a pop or tear when the injury happens. A strain, on the other hand, involves symptoms 

like muscle spasms, muscle weakness, cramping and trouble moving the muscle. Athletes in contact sports like soccer, rugby, 

or basketball, have the most chances of sprains and strains. Even non-contact sports like tennis or golf could highly likely 

sprain or strain the forearm and the hand if it is subjected to the same motions over and over. Even outside the rigors of sports, 

you are still at risk when you work out at the gym or even when you do any kind heavy lifting (Shah, Dutton et.al, 2014) 

Any form of sports or exercise causes a certain amount of stress. Our body adapts by thickening or strengthening the tissues 

involved. When these activities are done on the regular, the muscles get stronger, firmer, and, sometimes larger. Tendons get 

stronger and bone density increases too. 

However, problems occur when certain body parts fail to adapt. This kind of overload can cause microscopic injuries which 

can lead to inflammation – the body’s response to injury. The injury can eventually affect the bones, muscles, ligaments or 

tendons resulting in overuse injuries. Injured athletes usually experience negative emotions, including anger, sadness, tension, 

confusion, hostility, fear, irritability and anxiety and commonly develop negative appraisals regarding their return to sport 

participation (Podlog and Eklund, 2007).  
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Ivarsson, Stambulova & Johnson (2018) underline that it is possible to identify four phases of injury transition and the 

distinct psychological content (demands, resources, barriers, and coping strategies) relevant to each of the four phases. Other 

studies also support the same results that psychological factors play a significant role in injury occurrence and 

recovery (Christakou & Lavallee, 2009; Ivarsson, Johnson & Podlog, 2013). 

The athletes, sport psychology consultants, coaches, and members of sport medicine teams can benefit from greater 

awareness of the specific demands and barriers relevant to each phase of the injury transition process. This knowledge can be 

further used to facilitate the development of adequate resources and coping strategies to help injured athletes navigate the 

rehabilitation process and successfully return to active sport involvement. We also need to pay attention when we tackle sports 

injuries to Vitamin D, which is important in bone health. Recent research (De la Puente Yagüe, Collado Yurrita et.al, 2020) 

also points out its essential role in extra skeletal functions, including skeletal muscle growth, immune and cardiopulmonary 

functions and inflammatory modulation, which influence athletic performance. Vitamin D can also interact with extra skeletal 

tissues to modulate injury recovery and also influence the risk of infection. So, we have to maintaining adequate levels of 

vitamin D for benefiting athlete’s performance and preventing future injuries. 

A fundamental feature of today's team sports as rugby and handball, indicates total physical involvement with the 

opponent, with a focus on the contact struggle that takes place in both individual and collective confrontation (Munteanu, 

Abalasei, 2020; Sarthou, 2010). Being a contact sports is inevitable the appearance of traumatic injuries in various part of the 

body. This high complexity sports game requires special attention and quality medical-sports assistance, especially in terms 

of prophylaxis and neuromuscular specific intervention to identify the deficit of muscles (Muresan, Buldus, 2013), and referee 

interventions to assure the well-being of athletes (Munteanu, Abalasei, 2017), and morphological characteristics of athletes 

position in the team (Oprean, 2017). 

Mennitti, Brancaccio et.al. (2020) sustain in their research that the acute or intense exercise practiced by elite athletes can 

lead to the appearance of infection, inflammations, muscle injuries or cardiovascular disorder, whose diagnosis is not always 

rapid and efficient, as there is no continuous monitoring of the athlete. The absence of such monitoring can have serious 

consequences in terms of recovery of professional athlete. The evaluation of serum biomarkers can help doctors to safeguard 

the athlete’s health and sports trainers to adapt workouts, thus avoiding the appearance of diseases and injuries. This 

information can be useful to create athlete biologic passports. 

The objective of this study was to investigate the frequency of sport injuries in professional handball and rugby players. 

2. Material and methods 

Research sample 

The general research sample of the study comprised the high performance athletes from two sports with frequent physical 

contact between players. Taking in account that the access to athletes were limited by Covid-19 restrictions, 

The respondents were selected from teams that play sport performance in Handball and Rugby and are involved in a senior 

national championships:  CSM Gloria Buzau, CSM Galati, U Cluj, HCF P. Neamt, CS Politehnica Iasi, HC Pietricica P. 

Neamt, Stiinta Petrosani, CSM Suceava, CSS Gura Humorului, RC Gura Kumorului. The respondent selection was performed 

based on sports club (Table 1) gender (male, female) and sport (handball and rugby).  

Table 1. Number of questionnaire participants 

Sports Club Received Questionnaire Eligible Questionnaire 

CSM Gloria Buzau 12 8 

CSM Galati 11 10 

U Cluj 1 1 

HCF P Neamt 9 7 

CS Politehnica Iasi 55 50 

HC Pietricica P Neamt 14 11 

Stiinta Petrosani 17 10 

CSM Suceava 3 1 

CSS Gura Humorului 12 6 

RC Gura Humorului 10 7 

TOTAL 144 111 
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Data collection and research tool 

The questionnaire developed for the athletes comprised two parts with specific questions based on the general aim of the 

research. The first part included closed questions about identification data on gender, age, sport practiced, sport club, the 

position on the field and the years of sport experience in the preferred sport. The second part consists in open questions 

focused on the identification of specific issues based on the general vision of the research. Out of 144 questionnaire, 111 

questionnaire were eligible, it means that 33 questionnaire were not used for the processing of the data due to being 

incomplete. 

 

The research process 

The athletes were interviewed through an online questionnaire, sent to sports community by social media network. A total 

of 111 athletes were eligible after complete the questionnaires (25 female handball players, 57 female rugby player, 24 female 

rugby players and 45 male rugby players), women (n=49)  and men (n=62). It was clearly stated that anonymity principle was 

maintained for the participants involved in the study The respondents were informed about the purpose of the study and were 

asked about consent before complete the questionnaire.  

Through the analysis of the questionnaires, they were sorted, encrypted, and the answer arranged. We have delineated and 

highlighted the most frequent injuries suffered by the athletes, the place and the period of the injury, thus comparing the 

results.  

Descriptive statistic and comparative analysis was done using SPSS vs. 20.0. 

3. Results and discussions 

To proceed, it should be stated that 55.85% of the respondents (n=62) represent male athletes and 44.15% (n=49) were 

female. The Table no. 2 reveals that largest number of athletes (n=45, 40.54%) are male rugby players, female rugby players 

(n=24, 21.62%), male handball players (n=17, 15.32%), and female handball players (n=25, 22.52%). 

Table 2. The practiced sport by gender 

Variables N % 

Male Rugby players 45 40.54% 

Female Rugby players 24 21.62% 

Male Handball players 17 15.32% 

Female Handball players 25 22.52% 

Total 111 100%  

 

The age of the respondents by gender, can be seen in Table no. 3. The male athletes has a greater mean age and sport 

experience in age than female. 

Table 3. Age and sport experience in years of the respondent. 

Gender Age (year) Sport experience (year) 

Male 26.15±7.44 8.30±5.81 

Female 23.65±3.71 9.75±4.03 

  

 The second part covers questions about type of injuries in sport career, localization of the injuries, time for recovery and 

the injuries during the training sessions or matches.  

Question 1 was formulated to explore the injuries during sport career. Based on the analyses of the results, the conclusion 

can be drown that the most common injuries in handball were muscles sprain and strains (40% for female and 41,5% for 

male). In this sense Olsen et all. (2006), Engebredsen et all (2013) describe the sprain as the most common injury, and the 

predominant diagnostic as anterior cruciate ligament (ACL) in handball. 

In rugby game, the incidences of contusions were high with 26.66% for female and 32.09% cases of tears of the ligament 

for male (Table no 4). In a recent research in rugby players from France and Poland, Lipert et all (2021) found that sprain was 

the most frequent type of injury in all rugby players. 
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Table 4. Injuries by sport and gender 

Variables Rugby F (N, %) Rugby M (N, %) Handball F (N, %) Handball M (N, %) 

Contusions 20 (26.66%) 20 (24.69%) 11      (20%) 8   (15.09%) 

Muscles sprain and strains 12  (16%) 8 (9.87%) 22      (40%) 22   (41.5%) 

Tears of the ligament 19 (25.33%) 26 (32.09%) 8   (14.54%) 6   (11.32%) 

Dislocated joints 18  (24%) 21 (25.92%) 13 (23.63%) 12 (22.64%) 

Fracture bones 6      (8%) 6   (7.4%) 1     (1.81%) 5     (9.43%) 

Total 75 81 55 53 

 

Also were some differences between the frequencies of different type of injury. Male and female rugby player often 

experienced injury in the form of contusions, tears of ligament and dislocated joints and handball players (both gender) usually 

experienced the muscles sprain and strains and dislocated joints. Brooks et all (2005) as well concluded that the majority of 

injuries involved muscles, ligaments or joint in proportion of 87%. 

Question 2 aimed to explore the rehabilitation time after injuries. May have an impact of the effectiveness of the 

rehabilitation. The analyses of the responses allowed drawing the conclusion that in both sports the most often time for 

rehabilitation were between 1-3 month. The shortest period needed for recovery was 3 days for injury not very serious, as 

ankle sprain and the longest one more than one year for fractures. A rehabilitation time of 6 to 12 month it is necessary for 

athletes with injury that required reconstruction of the ligament (Miklebust&Bahr, 2005). There is a lack of evidence based 

on return to play criteria for athletes. Some studies confirm that short recovery periods increase the risk of a new or old injury 

(Lipert, 2020; Gajhede-Knudsen, 2013). Also, in opinion of Munteanu & Oprean (2019) the injuries in Rugby requires a 

longer recovery time to return to training that the ones in Handball, on account of the presence of the spine and head injuries 

that need special attention, so the average days of incapacity grows. 

Question 3 address the issue related to anatomical distribution of the injuries during the 2020-2021 season. The data 

obtained revealed that there were some differences between rugby and handball in complexity of injury, with high incidence 

in rugby.  

The majority of injuries in handball are located in the lower extremity. The most frequent injury distribution reported in 

handball is the ankle (36%) and the knee for 28%. Similar, a high numbers of injuries were found for both genders in handball 

were, the lower limbs represented 47.4% of total male injuries and 69.6% of female injuries (Table no. 4). Concerning the 

anatomical part, were reported that knee injuries is the most commonly (Bedo et all, 2019). 

Comparative with handball, the injury in rugby are located on lower limb, upper limb, head and neck and chest, ribs and 

spine. In this study found  that the knee is most affected (20.94%) and more than a half of injury are located in the lower limb. 

Similar results were reported in scientific literature by Bottini et all (2000) and O’Brian (1992). In the research of Lipert  et 

all (2021) the head with face was the most common body region of injury, followed by spine and shoulders. 

Table 5. Anatomical distribution of injuries in Rugby and handball in the season 2020-2021 

Variables Rugby (%) Handball    (%) 

Head and neck 16.28% - 

Shoulder, elbow, hand 18.60% 16% 

Chest, ribs and spine 9.30% - 

Thigh 18.60% 8% 

Knee 20.94% 28% 

Ankle 16.28% 36% 

 

The next question aimed to identify the moment of the injury – during the training session or during the match. The 

responses from athletes showed that 61% of the injuries took place during the matches in sesson year 2020-2021. On the 

competition season, in restriction period of the Covid-19, combination of the training session and competitive calendar 

suffered notification and the athletes from all sports have been exposed in matches at high risk of injury.  

Conclusions 

Injuries in sport occur when athletes are exposed to their sport under specific conditions as training, matches or opponents. 

Sports like handball and rugby are contact sport with aggressively behavior in the field. Both are high complexity sports game 

and requires special attention and quality medical-sports assistance, especially in terms of prophylaxis and sometimes 
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recovery of injury, which are imminent, but also competitive biological training and proper recovery after exertion. 

 Sports medicine/injury personnel should educate athletes about their injuries and rehabilitation and increase effective 

communication and active listening. Also, sports medicine/injury personnel should provide social support and encourage 

positive beliefs of injured athletes. In addition, coping with pain and setting short term goals help athletes to increase their 

compliance to programmes of rehabilitation. 
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Abstract 

 

The multifaceted and dynamism of the Olympic movement allows scientists to use a variety of criteria for periodizing its development. The 

vast majority of authors views on the periodization of  development of the Olympic movement have a pronounced problem-oriented rather 

than generalized nature. This requires updating information and identifying further stages of development of the modern Olympic movement 

in accordance with changes in sports industry, international politics and the world economy; refusal to use events Games of the Olympiad  

as an exclusive criterion for periodization and mandatory consideration of the events an integral part of the Olympic movement - Winter 

Olympic Games; factual objectification of determining the boundaries of stages (periods), etc.  Purpose. To substantiate and update the time 

limits of the main stages of development of the modern Olympic movement and to characterize its first stage. Material and methods.. The 

study was based on the analysis of information resources and documents related to the research issues, history and activities of the 

International Olympic Committee (IOC). The following methods were used: theoretical analysis and generalization, scientific induction, 

systems approach, historical method Results. A preliminary comprehensive analysis of the factual material made it possible to assume the 

existence of the following stages in the development of the Olympic movement: 1894 - 1914; 1919-1939; 1946-1971; 1972 - 1984; 1985 -

2013; since 2014 years. As the limits for the first stage of development of the Olympic movement, we propose 1894 and 1914 - from the 

"Congress on the Revival of the Olympic Games", which defined the strategic objectives of the Olympic movement, to the VI Olympic 

Congress, which detailed the competencies of the main components of the Olympic movement. (IOC, NOC, IF, as well as OCOG), specified 

the requirements for participants in the Olympic Games. The first stage is associated with the initial formation of the structure and 

organizational foundations of the Olympic movement. The priority directions of the IOC's activities at this stage were aimed at forming the 

organizational structure of the Olympic movement, regulating the holding and increasing the popularity of the Olympic Games and 

pedagogical aspects of sports activities. Further research will be aimed at factual substantiation of the proposed stages in the development 

of the modern Olympic movement. 

 
Keywords: Olympic Games, Olympic movement, periodization. 

 

1. Introduction 

 

The Olympic Movement of Modernity is the most massive and the most extensive socio-cultural phenomenon that unites 

athletes, sports officials, spectators, journalists, business and political representatives from all over the world. 

The history of the Olympic movement clearly demonstrates the process of transformation from sports competitions to an 

important component of world culture. In addition, since the 1980s, the modern Olympic movement has been a commercial 

and investment enterprise with its own economic and infrastructural resources (Nureev & Markin, 2009). The results of 

numerous studies confirm the considerable interest in studying issues related to the Olympic movement, in particular the 

problem of periodization. Identification of individual stages of development and periodization in general is used by scientists 

to study and understand both the Olympic movement as a whole and its individual components. 

On the basis of a set of political, economic and sports factors Platonov, Bulatova & Bubka (2009) propose a periodization 

of the Olympic Games, consisting of such stages as 1896–1912 (I–V Games  of  the  Olympiad); 1920–1948 (VII–XIV Games  

of  the  Olympiad); 1952–1988 (XV–XXIV Games  of  the  Olympiad); since 1992 (Games  of  the  XXV Olympiad and the 

following).  

The process of formation and development of the Olympic movement as a phenomenon of modernity, Rubio (2010) 

proposes to divide into four stages – "formation" (1896–1912), "approval" (1920–1936), "conflict" (1948–1984) and 

"professional stage" (since 1988) on the basis of major historical events.  

In turn, Nureev & Markin (2009) on the basis of the analysis of sources of financing of the Olympic movement allocate 
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four stages of its development: 1896–1932 – formation of mechanisms of financing of the Olympic movement; 1936–1972 – 

search for new sources of funding; 1972–1998 – optimization of funding sources; since 1998 - introduction and financial use 

of modern high technologies. 

 The ecological periodization of the modern Olympic movement, developed by Yarmolyuk & Boyko (2017), on the basis 

of the impact of the Olympic Games on the state of the environment, includes the following stages: ecologically neutral 

Olympic Games (1896−1936); environmentally unfavorable Olympic Games (1948−1972); environmentally negative 

Olympic Games (1976−1992); environmentally oriented Olympic Games (1994–2002); environmentally positive Olympic 

Games and the sustainable Olympic Games (since 2010). 

Kruglik (2020) proposes to solve the problem of periodization of the international Olympic movement on the basis of 

taking into account the evolution of the ideas of Olympism and the performances of the national team of the Republic of 

Belarus at the Olympic Games. In the proposed periodization, which is based on the military factor as the main crisis factor 

in the implementation of the ideas of Olympism, and the criteria for participation of Belarusian athletes in the Olympic Games, 

the author identifies such periods as revival and formation (1894–1912); pre-war, military, postwar period (1913–1920); 

interwar (1921–1935); pre-war, military, post-war period associated with World War II (1936–1951); the period of 

performances of athletes in the BSSR and CIS (1952–1992); the period of representation of the team of the Republic of 

Belarus at the Olympic Games (1993–2022). 

Among the main approaches to the study of the history of the Olympic movement is the practice of considering the 

periodization of the development of its individual components. Thus, Matveev, Kogut  & Goncharenko  (2011), considering 

the process of evolution of Olympic volunteering, distinguish four stages of its development: 1896–1948 – the lack of official 

status of volunteers; 1948–1980 – increasing the number of volunteer assistants in the preparation and holding of the Olympic 

Games, expanding their functional responsibilities; 1980–1992 – the beginning of the formation of a modern model of 

Olympic volunteers; since 1992 – volunteering is considered as mandatory activity of the organizing committees of the 

Olympic Games. 

Analysis of the proposed approaches to the periodization of the Olympic movement and its components revealed some 

contradictions: the author's views on the periodization of the Olympic movement require updating information and identifying 

further stages of development of the modern Olympic movement, due to the need for changes in sports; predominant focus 

on the Games  of  the  Olympiad, almost without taking into account the events of the Winter Olympic Games, which are an 

integral part of the Olympic movement; ambiguity in defining the boundaries of stages (periods), etc. Thus, the substantiation 

of a comprehensive approach to the periodization of the Olympic movement is an actual scientific and methodological 

problem that needs to be addressed. 

Purpose of research. To substantiate and update the time limits of the main stages of development of the modern Olympic 

movement and to characterize its first stage. 

 

2. Material and methods 

 

The study was based on the analysis of information resources and documents related to the research issues, history and 

activities of the International Olympic Committee (IOC). The main method of obtaining primary information was 

theoretical analysis and generalization of scientific and methodological literature and documentary sources of the 

Internet resource. The information posted on the IOC's official website was used in writing the article.  

 Research methods: 

- theoretical analysis and generalization; 

- system analysis; 

- historical method. 

 

3. Results and discussion 

 

The Olympic Movement is the activity of all individuals and entities inspired by the values of Olympism (Olympic Charter, 

2021). In view of this, when considering the development of the Olympic movement, it is impossible to abstract from the 

activities of the UN, subjects of sports movement, organizations recognized by the IOC, political, economic and social 

processes. Therefore, the author's complex-factual periodization is based on a set of political, economic, organizational, 

cultural, social and personal factors that have influenced the development of the modern Olympic movement. Preliminary 

comprehensive analysis of the actual material suggested the existence of the following stages of development of the Olympic 

movement: 1894–1914; 1919–1939; 1946–1971; 1972–1984; 1985–2013; since 2014. 

The beginning of the first stage dates back to 1894, when the "Congress of the Revival of the Olympic Games" was 

held. The Congress adopted strategic decisions on the development and functioning of the Olympic movement: it was 

announced the revival of modern Olympic Games, their educational and moral and spiritual value; approved the basic 
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principles of organization (interpretation of the concept of amateurism, national representation, sports, frequency); Athens 

was chosen to host the first Olympic Games in 1896. 

The significant contribution and perseverance of Pierre de Coubertin, as the initiator of the revival of the Olympic Games, 

and his associates makes it possible to say that during the first stage, personal factors were decisive. It is thanks to their hard 

work that the idea of holding the Olympic Games has become a reality. 

The creation of the IOC marked the beginning of the formation of the organizational structure of the Olympic movement. 

The IOC was tasked with monitoring the development and improvement of the Olympic Games and ensuring their regular 

holding. 

During the current activities of the IOC in 1894–1914 and the Olympic Congresses of 1897, 1905, 1906, the main 

provisions of the activities and infrastructure of the IOC were determined. According to the regulations of 1904 and 1911, the 

International Olympic Committee is a permanent organization operating on the principle of self-sufficiency, and is formed of 

at least one, maximum three members for each represented country, elected for an indefinite term. The number of represented 

countries is unlimited. The President, who is appointed by the IOC for a term of ten years with the right to re-election, 

represents and chairs the Executive Committee. He may ask two colleagues to take over the functions of secretary and 

treasurer. At the Second Congress of 1897 in Le Havre, a resolution was passed to hold a Congress once or twice a year to 

ensure the implementation of the decisions taken. This was the first mention of holding sessions on a regular basis. 

Since its creation, the IOC has not limited its activities to the Olympic Games. Considering the Olympic Games and sport 

in general as part of the global reform of youth education around the world, the Olympic Congresses of 1897, 1905, 1906, 

1913 raised the question of the importance of sport and physical education in education system, justified the social and 

educational role of the Olympic movement. Thanks to the initiative of the IOC and personally Pierre de Coubertin, it was 

possible to involve representatives of sports, education, medicine, science and art in the joint discussion during the congresses. 

The main decision of the IV Olympic Congress (Paris, 1906) was the introduction of art competitions in architecture, 

sculpture, literature, music and painting in the program of the Games  of  the V Olympiad in Stockholm and in the subsequent 

Olympic Games. Holding such competitions was to emphasize the inextricable link between sport and art and demonstrate the 

diversity of the Olympic movement. 

During the first stage, Games  of  the I–V Olympiad were held, which demonstrated the gradual growth of popularity in the 

world of the Olympic movement and sports in general. There is a positive trend in the number of participants and representation 

of countries from 241 participants from 14 countries at the Games of  the I Olympiad (Athens, 1896) to 2407 athletes from 28 

countries at the Games of  the V  Olympiad (Stockholm, 1912). The exception was the Olympic Games St. Louis 1904, in which 

651 athletes from 12 countries competed. Many athletes refused to participate in these Games due to the high cost and length of 

travel to the United States.  

At the Games of  the II Olympiad (Paris, 1906) for the first time competitions among women in tennis, golf, sailing and 

croquet were held. However, the number of women was relatively small - 22 people. 

The diffuse nature of the competition program was due to its formation mainly in accordance with the position of the 

organizing committees of the Olympic Games and the national traditions of the host country. At the Games of the II Olympiad, 

competitions in some sports, which took place under the programs of the Festival for Societies of the Seine and the Federal 

Festival of the Union of Gymnastic Societies of France, were recognized as Olympic directly during their holding. 

A stable part of the program of the Games of  I-V Olympiads were competitions in athletics, swimming, gymnastics, 

fencing - types that were part of the European systems of physical education, and extremely popular at the time cycling. 

An attempt to solve the organizational problems of the Games of the first stage at the VI Olympic Congress was made. 

The main issues related to the organization and holding of the Olympic Games were regulated, the main tasks of each of the 

parties to the Olympic movement were specified and the powers of the NOC and IF were expanded, maintaining the IOC's 

guiding position. 

In the course of cooperation between the representatives of the IOC, NOC and IF, decisions were made on the formation 

of the program of the Games and the competencies of each party in the process of organizing and conducting the Olympic 

Games were determined. Henceforth, the Olympic program was to include compulsory and additional sports. Women's 

participation was provided in such sports as swimming, tennis and figure skating. The responsibilities for organizing the 

judging of competitions during the Olympic Games rested with international federations and the organizing committees of 

the Olympic Games. The NOCs and IFs were responsible for the participants' compliance with the status of amateurs: the 

authority to determine the status of amateurs and the admission of athletes in their sport was entrusted in the IF, and the NOC 

was responsible for registering athletes to participate in competitions. 

In an attempt to preserve the independence of the Olympic movement from political interference, the participants of the 

VI Olympic Congress adopted a resolution to abandon team competition. An important event for the Olympic movement was 

the presentation at the Congress of the Olympic symbol - the five intertwined rings. 

The beginning of the First World War hindered the implementation of the resolutions of the VI Olympic Congress and the 

holding of the Games of the VI Olympiad in Berlin. 
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Conclusions 

 

 The modern Olympic movement not only develops in accordance with the changes of modern society, but also shapes 

the trends of its development. The functioning of the Olympic movement demonstrates both adaptation to social change and 

its influence on the development trends of modern society. Determining the stages of development of the Olympic movement 

is an actual scientific problem and needs further study and improvement. 

Based on a set of political, economic, organizational, cultural, social and personal factors, the author's complex-factual 

periodization of the modern Olympic movement is developed, which includes the following stages: 1894–1914; 1919–1939; 

1946–1971; 1972–1984; 1985–2013; since  2014. 

The boundaries of the first stage of the Olympic movement are 1894 and 1914 - the years of the Congress on the Revival 

of the Olympic Games, which defined the strategic objectives of the Olympic movement, and the VI Olympic Congress, 

which detailed the competencies of the main subjects of the Olympic movement and specified requirements for the 

organization of the Olympic Games. 
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Abstract 

 

The purpose of the research – to substantiate the effectiveness of using a number of indicators of technical and tactical preparedness of 

high-skilled football players in the general system of complex control of the special preparedness. Material and Methods. Were used to 

substantiate the informativeness of a set of benchmarks: method of analyzing the effectiveness of the technical and tactical skills of high-

qualified football players, conducted on the basis of literary data and our own pedagogical observations; the calculation of a number of 

coefficients of efficiency, reliability, feasibility of technical and tactical actions of players using conventional mathematical methods. The 

state of the technical and tactical preparedness of the team is made by calculating a generalized assessment using  algorithm. The object of 

study is the indicators of the technical and tactical preparedness of highly qualified football players at the level of national tournaments and 

a number of official international and friendly matches. Results. The results of the study have shown a rather large variation, which occurred 

in almost all ten parameters of technical and tactical actions. The systematization of a large amount of factual material allowed to classify 

the quantitative and qualitative indicators of the technical and tactical actions of football players. Conclusions. Quantitative and qualitative 

criteria for evaluating the effectiveness of individual technical and tactical actions have been developed. The algorithm of calculation of the 

generalized quantitative estimations and the table of their qualitative interpretation is presented. 

 
Keywords: technical and tactical preparedness; high-skilled football players; complex control; special preparedness 

 

 

1. Introduction 

 

The intensification of competitiveness on the international sports arena requires from the athlete to maximize their 

opportunities in competitive activities. Accordingly, it has led to the active use of an arsenal of tools and methods of managing 

the training process and competitive activity of football players (Lisenchuk, 2003). It is necessary to generate explosive 

muscular forces very rapidly to accelerate, change directions, and then reaccelerate over relatively short distances in Team 

Spots (Valeria & Olexander, 2015; Evhen & Valeria, 2017). 

General theoretical provisions of the management of sports training have been implemented into several specific areas of 

training of football players. These include the problem of continuous improvement of technical and tactical skills in an 

inextricable link with increasing the level of special physical preparedness of players in high performance sports (Tishchenko, 

2016; Tyshchenko, Hnatchuk et al, 2018). In general, the process of training football players is improving in the direction of 

the requirements of managed processes, which in turn requires the use of objective quantitative information on the status of 

special preparedness of players (Dellal et al, 2010; Kostiukevich et al, 2017). Thus, the technology of control becomes 

especially relevant in the issues of further improvement of the training process in football, particularly with regard that deals 

with the issues of quantitative assessment of the technical and tactical skills of players directly in the course of competitive 

activity. 

Modern scientific and methodological literature has shown that despite the considerable development of the system of 

athletes’ training, the system of control in team sports games was considered as a component for solving other issues and was 

not related to the current trends of football development (Vales-Vázquez et al, 2017). Scientists have paid attention to the fact 

that one of the main features of optimal constructed training of an athlete is aimed at the development and adaptation of his 

body to extreme factors of competition, is the development of the model of technical and tactical preparedness, its 

recommendation as a management goal during the training and competitive activities. 

Competitive activity requires not only accuracy of perception of objects, rapid response and execution of motor actions, 
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but also the operational mental activity, providing analysis of the situation, the selection and implementation of optimal 

solutions of a certain number of alternatives (Roescher et al, 2010; Lisenchuk, Zhigadlo et al, 2019). Experts have analyzed 

the best existing tactical styles of playing football in 5 European Championships, the players of which are the best players in 

the world of English and Spanish Premier League, German Bundesliga, Italian Series A and the French Premier League 

(Ramchandani, et al, 2018; Mitrotasios et al, 2019).  

A number of methodological reasons are given as for the effectiveness of the players' training process. It is pointed out 

how consistently the peculiarities of the players' technical and tactical actions on the principle of goal orientation, technique 

of execution, interaction with the opponent, etc. are modeled within games (Lochman, et al, 2021). Scientists have emphasized 

that in the preparation of athletes who implement this orientation, there is much greater and stable relationship between 

indicators of training and competitive activity than in the traditional variant of construction (Woratschek et al, 2017). The 

absence or weak evidence of this trend makes it difficult to manage the effect of the training process. With the systematic use 

of such models during the preparatory period, it becomes possible to plan training sessions more objectively and reasonably. 

The practical significance of this problem has become a prerequisite for conducting this research. 

 

2. Materials and Methods 

 

Purpose, Methods and Procedures 

The purpose of the research – to substantiate the effectiveness of using a number of indicators of technical and tactical 

preparedness of high-skilled football players in the general system of complex control of the special preparedness. 

The object of study is the indicators of the technical and tactical preparedness of highly qualified football players at the 

level of national tournaments and a number of official international and friendly matches. The materials of the World 

Championships and the Olympic Games were used to develop model characteristics of players' preparedness. 

The analytical and synthetic method of cognition was used, based on the analysis and discussion of the necessary amount 

of data obtained during the pedagogical observations of the playing activities of players of a number of club and national 

teams. 

Statistical Analysis 

The methodology of the study included the execution of a series of sequential operations, the essence of which was to 

provide a logical justification for a set of the most important technical and tactical actions of players that directly affect the 

success of the game. It was then intended to develop quantitative criteria to characterize the scope of these actions during the 

match and their effectiveness. This approach made it possible to evaluate the entire amount of technical and tactical behavior 

of the team within the match and to show each controlled element on a single scoring system. The final operation was the 

summation of the points scored by the team during the game for the whole complex of controlled elements and the 

transformation of the sums of points by means of the corresponding algorithm into generalized, final quantitative and 

qualitative assessments. 

Technical and tactical actions (TTA) of the players were determined by the indicators: the amount of TTA within the 

game; passes: short, medium, long and volley pass; football-martial arts; intensity of playing the game (number of technical 

and tactical actions per minute); efficiency (percentage of players' actions leading to the development of the game situation) 

and reliability of the TTA; overall evaluation of team play activity, etc. Given the specific features of football, where the 

assessment of technical and tactical skills is expressed not in quantitative, metric terms, but in the form of subjective expert 

assessments, two approaches were used to substantiate the informativeness of a set of benchmarks. The first is based on a 

logical method of analyzing the effectiveness of the technical and tactical skills of high-skilled football players, conducted on 

the basis of literary data and our own pedagogical observations. The second was based on the calculation of a number of 

coefficients of efficiency, reliability, feasibility of technical and tactical actions of players using conventional mathematical 

methods. 

The conclusion about the state of the technical and tactical preparedness of the team is made by calculating a generalized 

assessment using the following algorithm: 

ETTA = (K1 + K2 + K3 + ... K10), 

2 

where ETTA – the effectiveness of technical and tactical actions; K1-K10 – efficiency coefficient of individual TTA of 

the team; 2 – arbitrary component. 

The quantitative score obtained with this algorithm can range from 5 to 50. The maximum score is possible if the team 

scores ten points for each of the ten benchmarks. For example, if each of the ten coefficients of efficiency of individual TTA 

is estimated at 1 point (К1 = 1; К2 = 1; К1о = 1), then ETTA equals to 5 points ((1 + 1 + 1 + 1 + 1 + 1 + 1 + 1 + 1 + 1) / 2 = 

5). If each of the efficiency coefficients of the individual TTA is estimated at 10 points, then the generalized assessment of 

the effectiveness of the technical and tactical actions will be equal to 50 points. If each of the components is rated differently 
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in the range from 1 to 10, then the generalized evaluation of the effectiveness of the technical and tactical actions will be in 

the range of 6 to 49 points. 

Five qualitative characteristics of the efficiency of the TTA are presented in terms such as "high", "medium", "low" and 

each of which is expressed in the respective scores. 

 

3. Results 

 

The results of the study have shown a rather large variation, which occurred in almost all ten parameters of technical and 

tactical actions, registered with players of the teams of different qualifications – club teams and national teams (Table 1).  

 
Table 1. Model characteristics of the effectiveness of competitive activity of football players 

 

As can be seen from the table, the coefficients of variation ranged from 9.9 to 79.4%. The largest differences between club 

and national teams occurred in terms of the number of short passes – 42.8%; long passes – 37.5% and game intensity – 79.4%. 

Attention is paid to another fact, indicating that even in the behavior of players of the same team, but in games with different 

opponents, there was also a high variation indicating that the development of any quantitative criteria for the assessment of 

the volume of the technical and tactical actions of football players are problematic, as is the effectiveness of these actions, 

since it follows in some way from their number. 

However, the systematization of a large amount of factual material allowed us to classify the quantitative and qualitative 

indicators of the technical and tactical actions of football players (Table 2).  

 
Table 2. Quantitative and qualitative efficiency criteria of certain technical and tactical actions of the team 

Symbols 
Technical and tactical actions 

(ТТA) 

Efficiency of TTA in points and quantitative expressions 

Low Below average Average 
Higher than 

average 

High 

 

1 - 2 3 - 4 5 - 6 7 - 8 9 - 10 

К1 

Amount of TTA within the game, 

number  

of actions 

700-799 800-819 820-849 850-869 870-900 

К2 
Short passes, 

number of actions 
200-210 220-230 250-270 300-320 340-350 

К3 
Medium passes, 

number of actions 
130-133 136-139 144-147 150-153 155-157 

The main parameters of the TTA 

and % of efficiency 

Low values, 

 % 
Average values, % 

High values,  

% 
% 

The amount of TTA within the game 
700-799; 

20 
800-849; 

25 
850-900; 

30 
21,6 

Short passes 
200-229; 

5,5 
230-299; 

4,5 
300-350; 

3,5 
42,8 

Medium passes 
140-149; 

30,0 
150-154; 

22,0 
155-160; 

20,0 
12,5 

Long passes 
25-29; 

63,0 

30-34; 

60,0 

35-40; 

55,0 
37,5 

Volley pass 100-109 110-124 125-130 23,0 

Resistance 
145-154; 

35,0 

155-159; 

30,0 

160-165; 

25,0 
12,1 

Game intensity 

TTA\min 
8,50-8,99 9,0-9,49 9,50-9,90 79,4 

TTA efficiency, % 25-29 30-34 35-38 34,2 

TTA reliability, % 45-49 50-54 55-60 9,9 

Overall assessment of the game activity of the team, 

% 
25-29 30-35 36-40 37,5 



 Proceedings of ICU 2021 434 

 

© 2021 . EDlearning.it 

Symbols 
Technical and tactical actions 

(ТТA) 

Efficiency of TTA in points and quantitative expressions 

Low Below average Average 
Higher than 

average 

High 

 

1 - 2 3 - 4 5 - 6 7 - 8 9 - 10 

К4 
Long passes, 

number of actions 
26-28 30-32 34-36 38-40 42-43 

К5 
Volley pass, 

number of actions 
100-104 108-112 116-120 124-128 130-132 

К6 
Resistance, 

number of actions 
145-147 149-151 153-155 158-161 163-165 

К7 Game intensity, TTA\min 8,4-8,6 8,8-9,0 9,3-9,5 9,6-9,7 9,8-9,9 

К8 TTA efficiency, % 24-26 28-30 32-34 35-36 37-38 

К9 Reliability of TTA, % 45-47 49-51 53-55 57-59 59-60 

К10 
Overall assessment of 

the game activity of the team, % 
25-27 29-31 33-35 37-38 39-40 

 

Despite the complexity and controversy of organizing such an approach to assessing the technical and tactical skills of 

football players, there are some advantages here. The main one is that the relevant data allow, although in general terms, to 

formulate a model of competitive activity of the football team within the requirements of contemporary football. 

The following procedure involves the preparation of a general conclusion about the level of technical and tactical 

preparedness of football players based on the use of the ten above mentioned indicators of the TTA using the algorithm. 

In order to objectify the conclusions on the state of the technical and tactical preparedness of football teams, it is considered 

possible to define generalized quantitative and qualitative criteria of the TTA. Depending on the qualification of the teams, 

two scales have been developed. One is adapted to meet the requirements for high qualification teams participating in 

international tournaments (Mitrotasios et al, 2019). The second scale corresponds to the real level of preparedness of the club 

teams, whose players are conditionally considered as the closest reserve of the national team. 

The corresponding scales are presented in Figure 1. Using the appropriate information allows realistically assess the level 

of technical and tactical skills of a particular team, to compare our own data with those of the rival teams. 

It can be considered that the development of quantitative and qualitative criteria for evaluating the technical and tactical 

skills of football players in general should be understood as practically feasible. However, there are some difficulties in this 

issue, which are related to the subjectivity of such assessments and the large variation of quantitative and qualitative indicators 

of TTA in games with different teams (Roescher et al, 2010; Vales-Vázquez et al, 2017). 

 

4. Discussions 

 

Knowledge in the formalization of technical and tactical actions of football players, using quantitative and qualitative 

criteria, has significantly contributed about the further improvement of the theoretical and methodological foundations of 

football management. On the basis of qualification the contingent of players, whose TTA indicators were analyzed in the 

study, can be conditionally divided into two categories – the reserve national teams of Ukraine, France, Germany, Spain and 

others and players from leading teams who participate in the final World Cup tournaments and in Olympic Games. Thus, our 

conditional distribution is necessary in order to outline the optimal parameters and ranges of possible deviations in the 

technical and tactical readiness of the players, each of whom was highly qualified. 

Using this approach has opened up opportunities to solve two applications which are directly related to the problem of 

football management. The first has allowed to develop models of technical and tactical preparedness and to recommend them 

as a management goal during the training process and competitive activity. In this case, the results of the study satisfied the 

requirements of management. 

The second – provided the opportunity to improve the system of control of the special readiness of football players on the 

basis of objectification of assessments of technical and tactical preparedness of players. This line of research corresponds with 

the theoretical and metrological requirements of the organization of control in sports (Lisenchuk, 2003; Tyshchenko et al, 

2019) and significantly expands the possibilities of control in football. 

This information opens the possibility of quantitative and qualitative evaluation of the players' TTA for each of the ten 

parameters separately. In this case, there is an opportunity to specify the process of training the players of the team, focusing 

on improving the weaknesses of the preparedness. 

As a result, the information about the advantages and disadvantages of the level of technical and tactical skills of the team, 
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in each component, allows to formulate the purpose of training, expressing it in specific units of measurement. On the 

following stages of the training process it becomes possible to compare the planned and actual changes as for the level of 

technical and tactical skills of the team, which were the result of the implementation of the training programs. In this case, 

the training process is managed and corresponds the general theoretical requirements of management, formulated in the works 

of V. Platonov (Platonov, 2017). 

In addition, the issue of subordination of ten related figures in the table remains unresolved, with regard to their direct 

impact on match effectiveness. Considering the general metrological requirements as for the hierarchy of separate control 

tests and the registered indicators used during the control, it should be noted that the implementation of these requirements in 

football is extremely difficult. This is explained by the great variety of game situations and resistances, a large number of 

non-standard technical and tactical decisions, many of which are contrary to logic, end effectively and lead to a goal. 

 

Conclusions 

 

The results of the study made it possible to substantiate the effectiveness of using a number of indicators of technical and 

tactical preparedness of high-skilled football players in the general system of complex control of the special preparedness of 

players and teams as a whole. Quantitative and qualitative criteria for evaluating the effectiveness of individual technical and 

tactical actions have been developed. The algorithm of calculation of the generalized quantitative estimations and the table of 

their qualitative interpretation is presented, and this allows to use the technology in the general system of complex control of 

special readiness of football players together with the tests which characterize a state of motility of players. 
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Abstract 

 

The paper deals with the Serving the ball in volleyball game. Using the kinematic model of the oblique throw, the paper is studying the 

conditions which must be fulfilled in order to ensure the success of the serving. Some calculations are made and numerical results are 

obtained. The paper can be useful for volleyball coaches and for the specialists in sports biomechanics. 

 
Keywords: volleyball; service; kinematic; trajectory; biomechanic 

 

1. Introduction 

 

Modern video recording equipments currently allows an experimental kinematic analysis of the serving of the ball in 

volleyball (Yulong, 2021; Park et al., 2009). Three-dimensional videography is used and also image processing software so 

that a large number of kinematic parameters can be determined, both for the ball and for the players. The serving of ball 

technique determines the kinematic parameters of the player's body movement, thus influencing the success in the volleyball 

game (Wagner et al., 2009; Kinomura et al., 2021; Mureșan et al., 2019; Mureșan & Bulduș, 2013; Tanasă et al.; Ungurean, 

2020; Ungurean et al., 2017; Voinea & Rață; Ziv & Lidor, 2010).   

This paper highlights the mathematical relationships for a theoretical kinematics model for player which the serving ball 

in volleyball and, also, shows the dependence between the height of the player and the velocity that the ball must have for the 

success of this serving. 

 

2. Methods and materials 

 

In volley-ball game, the ball trajectory depends, from cinematic point of view, of the initial velocities of the ball, along x 

and y axes, vox and voy (see figure 1 and figure 2). 

In figures 1 and 2, the notations mean: 

H – the height of the volleyball net; 

L – is the length of the volleyball court; 

h1 – is the height of the shoulders of the player. 

There can be distinguished two cases: 

- Case1: when the player is with the legs on the ground and h1<H (figure 1). 

- Case 2: when the player jumps and h1>H (figure 2). 

The kinematic model of the ball throwing is that of the oblique throw. Using this kinematic model, it is possible to take 

into consideration the individual aptitudes of the player, so that to improve the individual experience of the serving the ball in 

volleyball by considering the initial speed of the ball. 
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Fig. 1. Serving the ball in volleyball (h1<H) 

 

 
Fig. 2. Serving the ball in volleyball (h1>H) 

 

 

The trajectory of the ball is a parabola. As shown in figure 1 and 2, related to the reference system xOy,  the equation of 

the trajectory of the ball is: 

CxBxAy ++= 2
                                                                                                                  (1) 

where 

𝐴 = −
𝑔

2⋅𝑣𝑜𝑥
2 ;  𝐵 =

𝑣𝑜𝑦∙𝑣𝑜𝑥+𝑔∙𝑥𝑜

𝑣𝑜𝑥
2 ;  𝐶 = 𝑦𝑜 −

𝑔∙𝑥𝑜
2

2∙𝑣𝑜𝑥
2 −

𝑣𝑜𝑦∙𝑥𝑜

𝑣𝑜𝑥
                                                                    (2) 

where: g is the gravity acceleration, vox and voy are the initial velocities of the ball, along x and y axes, xo and yo are the 

initial coordinates of the ball. There can be done the following approximations:  𝑥𝑜 ≈ −𝐿 ; 𝑦𝑜 ≈ ℎ1. 

In figure 1, the point U of coordinates xu and yu, is the top of the trajectory of the ball (parabola): 

A

B
xu


−=

2
 and 

A

CAB
yu



−
−=

4

42

                                                                                   (3) 

The equation of the trajectory of the ball can written also, as: 

𝑥 = 𝑣𝑜𝑥 ∙ 𝑡 + 𝑥𝑜 

𝑦 = 𝑣𝑜𝑦 ∙ 𝑡 −
1

2
∙ 𝑔 ∙ 𝑡2 + 𝑦𝑜                                                                                                              (4) 

 

where t is the time: 
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𝑡 =
𝑥−𝑥𝑜

𝑣𝑜𝑥
                                                                                                                                              (5) 

 

The velocity of the ball along its trajectory is given by: 

𝑣𝑥 = 𝑣𝑜𝑥 

𝑣𝑦 = 𝑣𝑜𝑦 − 𝑔 ∙ 𝑡                                                                                                                                (6) 

For the Case1, when the player is with the legs on the ground and h1<H, there must be respected the following condition: 

𝑦𝑢 > 𝐻 → 𝑣𝑜𝑦 > √2 ∙ 𝑔 ∙ (𝐻 − 𝑦𝑜)   condition 1                                                                            (7) 

The time when the ball hits the ground, at the point F(xF, yF) (see figures 1 and 2) can be computed with the relation: 

𝑡𝐹 =
2∙𝑣𝑜𝑦+𝑔∙√𝛿

2∙𝑔
                                                                                                                                  (8) 

where 

𝛿 =
4∙(𝑣𝑜𝑦

2 +2∙𝑔∙𝑦𝑜)

𝑔2                                                                                                                                (9) 

The coordinate xF must fulfil the following conditions: 

0 < 𝑥𝐹 < 𝐿 → {
𝑣𝑜𝑥 >

2∙𝑔∙𝐿

2∙𝑣𝑜𝑦+𝑔∙√𝛿
       𝑐𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛 2

𝑣𝑜𝑥 <
4∙𝑔∙𝐿

2∙𝑣𝑜𝑦+𝑔∙√𝛿
       𝑐𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛 3

                                                                        (10) 

where 

𝑥𝐹 =
2∙𝑣𝑜𝑦∙𝑣𝑜𝑥+𝑔∙𝑣𝑜𝑥∙√𝛿+2∙𝑔∙𝑥𝑜

2∙𝑔
                                                                                                         (11) 

For the Case 2, when the player jumps and h1>H, condition 1 (relation 7) is not necessary, but there are necessary the 

conditions 2 and 3 (relations 10). 

Also, for point M(xM, yM), there is necessary to be fulfilled the following condition: 

x=0 → yM > H                                                                                                                                 (12) 

Relation (12) leads to: 

𝑣𝑜𝑦 >
𝑣𝑜𝑥∙(𝑦𝑜−

𝑔∙𝑥𝑜
2

2∙𝑣𝑜𝑥
2 −𝐻)

𝑥𝑜
  condition 4                                                                                                 (13) 

 

3. Results and discussions 

 

 In figure 3 there is illustrated the condition 1 (equation (7)). There is presented the curve of variation of the initial velocity 

voy depending on yo ≈ h1, in order to satisfy eq. (7). 

 

 
Fig. 3. Variation of voy depending on the heigth h1 

 

In figure 4 there are presented the values of vox respecting the conditions (3) and (4) (eq. (10)), for values of voy, as in figure 

3.  
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Fig. 4. Variation of vox depending on the heigth h1 

 

In table 1 there are given some values computed function of h1. 

 
Table 1. Values depending on the player's height 

h1 (m) condition 1 voy (m/s) tF (s) condition 2 condition 3 vox (m/s) xF (m) 

1.6 4.035418 5.035418 1.281193 7.0247 14.0494 10.53705 4.5 

1.65 3.911982 4.911982 1.266939 7.103738 14.20748 10.65561 4.5 

1.7 3.784521 4.784521 1.252215 7.187263 14.37453 10.78089 4.5 

1.75 3.652616 4.652616 1.236974 7.275819 14.55164 10.91373 4.5 

1.8 3.515764 4.515764 1.221157 7.370058 14.74012 11.05509 4.5 

1.85 3.373366 4.373366 1.204694 7.470775 14.94155 11.20616 4.5 

1.9 3.224686 4.224686 1.1875 7.578949 15.1579 11.36842 4.5 

1.95 3.068811 4.068811 1.169467 7.695812 15.39162 11.54372 4.5 

2 2.904583 3.904583 1.150462 7.822946 15.64589 11.73442 4.5 

 

In figure 5 there is presented the fulfilling of condition 4 (eq. (13)) for the Case 2, when h1>H. 

 

 
Fig. 5. Variation of voy depending on the heigth h1 , respecting condition 4 (Case 2) 

 

 

In figure 6 there are presented the values of vox respecting the conditions 2 and 3 (eq. (10)), for the Case 2, when h1>H.  
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Fig. 6. Variation of vox depending on the heigth h1, for Case 2 

 

 

In table 2 there are given some values computed function of h1, when h1>H (Case 2). 
 

 

Table 2. Values depending on the height of the jump 

h1 (m) condition 2 condition 3 vox (m/s) condition 4 voy (m/s) xF (m) 

yM (m)> 

H (m)=2.43 

2.51 12.58129 25.16258 18.87193 2.171437 2.271437 8.869665 2.47769 

2.59 12.38546 24.77092 18.57819 2.045894 2.145894 8.563897 2.478444 

2.67 12.1985 24.397 18.29775 1.924652 2.024652 8.276409 2.479186 

2.75 12.01976 24.03951 18.02963 1.807415 1.907415 8.005607 2.479918 

2.83 11.84865 23.6973 17.77297 1.693918 1.793918 7.750077 2.480639 

2.91 11.68464 23.36929 17.52697 1.583919 1.683919 7.508561 2.481349 

2.99 11.52727 23.05454 17.2909 1.477198 1.577198 7.279937 2.48205 

3.07 11.37608 22.75217 17.06413 1.373557 1.473557 7.063197 2.482742 

3.15 11.2307 22.4614 16.84605 1.272812 1.372812 6.857437 2.483425 

 

The personalization of the kinematic analysis for a certain player of the volleyball team supposes the performance of some 

experimental measurements for the velocities of the ball movement and the introduction of these data in the theoretical 

kinematic model. Achieving a desired performance requires the player to perfect his serving the ball so as to approach the 

kinematic values obtained from the theoretical kinematic model.  

Figures 3 and 5 show that the vertical components of the ball velocity decrease as the value for h1 increases. In the case of 

the horizontal components of the ball velocity, the variations are different for the two analyzed cases; thus, for Case 1, this 

velocity component increases and for Case 2 this velocity component decreases, as can be seen in figures 4 and 6. 

 

Conclusions 

 

For the success of serving ball to volleyball, we can use the theoretical kinematic model, respectively the dependence of 

the velocity of serving ball of the height of the player or the height of jump. 

The paper can be useful for volleyball coaches who, together with a specialist in sports biomechanics, could teach a player 

how fast he has to throw the ball, respectively what initial velocity must have the ball to the volleyball. 
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Abstract 

 

Heart rate variability is a relatively new measurement in sport that can predict sport performance. Unfortunately, it is underused because 

usually it is not simple to measure it. In the last years, because of the increase of the investment in sport, many companies tried to make 

different devices to make this measurement easier. In this study, for 21 days, 10 elite swimmers aged between 12 and 14 years old were 

observed. All the swimmers are experienced ones, being ranked in the first 2 places at Romanian National Championships in at least one 

swimming event. In this period, they performed 3 endurance tests, at a 10-day interval. The endurance test consisted of a 30 minutes 

continuous swimming at maximum speed, these tests being named T-30. Heart rate variability was measured in every morning, right before 

practice, on the swimming deck. For this measurement was used a very easy to use device, iThlete, a photoplethysmography which was 

attached to a mobile phone. The time needed for measurement is only 55 seconds and the value is very easy to interpret. The link between 

swimming endurance and the heart rate variability measurement was interpreted. The results showed us that heart rate variability influenced 

the results in swimming endurance with a p-value<0,001.  

 
Keywords: Swimming, heart rate variability endurance 

 

1. Introduction 

 

The heart is a pump that works inside of most of living creatures that is responsible for the delivery of the blood in the 

body. The heart has many regulators but one of the biggest one is the autonomic nervous system: parasympathetic nervous 

system and sympathetic nervous system. The sympathetic and the parasympathetic nervous system has an important role in 

regulation of the heart rate and in the heart rate variability. Heart rate variability is the variation of time intervals between two 

heart beats and is a physiological phenomenon that appears in all the human beings. 

Heart rate variability is transmitted to photoplethysmography like a signal and this has a cyclicity in time. These can be 

represented in a power spectrum, which shows us how much from that signal appears at other frequencies. Heart rate 

variability can be measured three different spectrums: 

- Very low frequency spectrum 

- Low frequency spectrum which is influenced by sympathetic mediators like epinephrin and norepinephrine 

- High frequency spectrum which is influenced by parasympathetic mediators 

Also, a lot of different factors has been shown in different studies to influence the heart rate variability: body temperature, 

respiration process, body temperature, etc. 

In the past 30 years, more and more research papers about heart rate variability started to be published. In the first years, 

the heart rate variability was linked with human health, and many studies, most of them in the cardiology field, were made. 

Now, heart rate variability is a well-established parameter that can predict the evolution of the patients in some disease. 

According to Sessa (2018), heart rate variability can predict a sudden cardiac death and can be very useful to evaluate the risk 

of dyeing in persons with heart related diseases1 (Sessa, , Anna,, Messina, Cibelli, Monda, Marsala, Ruberto, Biondi, Cascio, 

Bertozzi, Pisanelli, Maglietta, Messina, Mollica, & Salerno, 2018). Also, heart rate variability can be used in some patients 

with infectious diseases like tetanus2, according to Duong (2020) (Duong, Tadesse & Nhat, 2020). But for our topic is more 

important to find out if there is any link between the measurement of this parameter and sport performance. 

Because the measurement of this parameter become easier, many sports physiologists began to make studies in sport field. 

They tried to find out if performance is connected with hear rate variability. According to Vesterinen (2011), heart rate 

variability can be a practical tool to monitor the endurance training in recreational runners3 (Vesterinen, Häkkinen, Hynynen, 
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Mikkola & Hokka, 2011) . Also, Plews (2013) found out that professional athletes can use heart rate variability to evaluate 

their response to training4 (Plews, Laursen, Stanley, Kilding & Buchheit, 2013). According to Aubert (2003), heart rate 

variability can be an important tool for evaluating the training status in athletes5 (Aubert, Bert & Beckers, 2003). One 

important thing in sport, is overtraining and overreaching. According to Kajaia (2017), heart rate variability measurements 

can predict if a professional athlete is at risk for overtraining6 (Kajaia, Maskhulia, Chelidze, Akhalkatsi & Kakhabrishvili, 

2013). One of the newest studies in sport physiology, made by Malugu (2021) find out that if football player can predict their 

match performances if they measure heart rate variability with a small device7 (Malagù, Vitali,  Rizzo, Brieda, Zucchetti, 

Verardi, Guardigli & Bertini 2021). In this last study, the measurement was done 2 days before every match. This was a very 

important fining because from now on, coaches can make their decision regarding which player will play and which will be 

a substitute player based on scientific evidence.  

The standard measurement of heart rate variability is done with an EKG monitor which are hard to use by a non-medical 

qualified coach. Fortunately, in the last 8 years new methods were developed for measurement ofthis parameter. One of the 

easiest ways to measure heart rate variability is a photoplethysographics finger sensor, A comprehensive review of more than 

30 studies published in International Journal of Cardiology by Schafer and Vagedes (2012) concluded that this type of finger 

sensor is really accurate for monitoring this parameter8 (Schäfer, Vagedes, 2012). After this finding, more companies tried to 

develop more cheaper devices that can be sold to all coaches around the globe. One of these devices is ithlete Finger Sensor. 

It was tested at rest and during experimental stress. This was an important finding because from now on, every athlete could 

afford to have such a device to measure and to interpret easily heart rate variability. 

But the studies in the field of swimming are not so many until now. More, if we talk about pubertal swimmers, no study 

could be found until now. This age is a critical period because most of them are leaving sport and if we could make them 

progress more, maybe we can avoid the high rate of abandon. In the studies with senior level swimmers, Atlaoui (2007) shows 

us that tere is a direct link between heart rate variability and swimming performance9 (Atlaoui & Heathers, 2007). Also, 

Atlaoui show that this parameter is influenced by a fatigue score and by adrenalin and noradrenaline status in swimmers. The 

bad part of the studies in swimming field is that most of them are made on swimmers who perform less than 12 hours of 

training each week but this is not practical in elite swimmers, who train more than double each week. In the swimmers who 

train a lot, the risk for overtraining and overreaching is high and heart rate variability could be a good predictor for this. So, 

we need, as coaches, more and more studies to help us make more scientific training for our swimmers.  

The relationship between heart rate variability in swimmers and performance during training and competition is yet to be 

investigated. The purpose of this study was to determine the relationship between heart rate variability changes and endurance 

performance in elite junior level swimmers. 

 

2. Material and methods 

 

The swimmers selected for this study are 10 children aged between 12 to 14 years old. These swimmers train at Aqua 

Sport Citius swimming club in Bucharest. They are all ranked in top 3 swimmers in the country in the last 12 months in at 

least one swimming event at national championships. Another important requirement to be selected was to be present in the 

last 12 months to more than 90% of the swimming trainings. In figure 1 is summarised  

 
Fig. 1.  Age of the participants. 

In figure 2 is the analyse of the gender of the participants in this study. 8 of the swimmers are boys, representing 80% and 

2 of them, representing 20% are girls.  
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Fig. 2. Gender of the participants - proportion. 

 

One another important thing to analyse is the experience they have in training in their life before the study was done. We 

know that if the swimmers trained more they have less variability in their performance in competitions but also in trainings. 

All of them have an extensive experience in swimming training. Now they are training 18 hours every week. They trained 

more than 6 years, all of them, until now. 2 of the swimmers trained between 3000 to 3500 hours until now, 4 of them trained 

between 4000 to 4500 hours and 4 of them trained more than 5000 hours.  

Figure 3 shows us the number of hours of training each swimmer did until now. 

 

 
Fig. 3. Number of swimming training hours in lifetime. 

 

This study included elite swimmers from Romania. We counted the number of the medals in national championships in 

their lifetime. If we put all ten swimmers together, they won 120 medals at Romanian national championships at their age 

group and that means that, in average, every swimmer won a medal for 12 times. 27 of these medals were gold, 47 were silver 

and 46 of them were bronze medals. Figure 4 summarises the medals that these swimmers obtained at Romanian national 

championships during their career. 
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Fig. 4. Medals obtain by the swimmers at Romanian national championships. 

 

In the study period, all swimmers trained for 9 times each week for 2 hours. That results in 18 hours of training each week. 

If we divide the training in water and dry land training, 12 hours were in water on 6 hours were land based training. Being the 

same group of swimmers, the training intensity and duration was the same for all of them. The training took place in a 25-

meter swimming pool with 8 lanes with a water temperature of 29 Celsius degrees. 

The duration of this study was 4 week and the heart rate variability was measured using a photopletismograph called 

ithlete Finger Sensor in every morning at 05:20 in the morning. 5 minutes of rest was needed before measurement was done. 

The measurement was very easy to do, and it took only 55 seconds for every swimmer. After the measurement was done, the 

number describing the score of heart rate variability appeared on a phone screen that was attached with the 

photopletismograph. 

 

3. Results 

  

To test the endurance of the athletes we used a specific swimming test which consist of 30 minutes of continuous 

swimming at the maximum speed they could maintain. The stroke was freestyle for every swimmer. The total distance was 

measured, and if the distance is bigger from one test to another it means that the swimmers improved his endurance. We did 

this test for three times at a ten days distance between each test. We recorded the distance of every swimmer on a computer 

in a Microsoft Excel sheet.  

For this test the null hypothesis was that for all the 3 tests, the endurance was not dependent of heart rate variability. You 

can see in table 2 the values we obtain after the statistic analysis was made. We used for these corelations the ANOVA test. 

 
Table 1: Anova test for the link between heart rate variability and speed. 

Source of Variation SS df MS F P-value F crit 

Sample 346284,9 9 38476,1 90,58885 9,51E-24 2,124029 

Columns  69105494 1 69105494 162703,3 8,12E-74 4,084746 

Interaction 292348,3 9 32483,14 76,47891 2,3E-22 2,124029 

Within 16989,33 40 424,7333    

Total 69761117 59     
 

  

 

From these analyses we can see that p-value <0,001, so we have to reject the null hypothesis and to accept the alternative 

hypothesis H1: the endurance is dependent of heart rate variability. This observation is confirmed by Fisher test which 

calculated value (F) is bigger than tabular value (F crit).  

Pearson coefficient of correlation confirms the alternative hypothesis H1. The corelation table (table 2), demonstrates a 

positive correlation between heart rate variability and endurance. The coefficient of correlation between the first test and the 

first heart rate variability has a value of 0.599, but with a poor level of significance (p>0,05), so we cannot extrapolate this 

finding to the general population. This means that for only these 10 swimmers, if the score of heart rate variability is bigger, 

the distance the swimmer is covering is bigger. 

The coefficient of correlation between measurement 2 of heart rate variability and the second endurance test has a value 

of 0.436, with a poor significance level (p-value>0.05). This means that if the second measurement of heart rate variability is 

bigger, the distance covered by each swimmer on endurance test is bigger, but this finding is only for these 10 swimmers. 
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The coefficient of correlation between measurement 3 of heart rate variability and the 3rd endurance test has a value of 

0.647, with a p-value of 0.04, that means that is has a good significance level. That means that if the 3rd measurement of heart 

rate variability is bigger, the swimmer is capable of cover a bigger distance. We can extrapolate this finding to the general 

population. 

 
Table 2. The Pearson correlation between heart rate variability and endurance test.  

  HRV1 HRV2 HRV3 

Test 1 Pearson Correlation .559   

  p-value .093   

Test 2 Pearson Correlation  .436  
  p-value  .208  

Test 3 Pearson Correlation   .647 

  p-value   .043 

  N 10 10 10 

 

 

4. Discussions 

 

Recovery is very important when we want a good progress for our swimmers. Training and recovery is very hard to be in 

a good balance, especially when we cannot measure them. Because of the lack of money, many coaches don’t have a 

multidisciplinary team near him, with medical experts, that can help him balance training and recovery well. And if there is a 

multidisciplinary team, it is very hard to make a unique approach for each athlete. We have to keep in mind that every swimmer 

is unique and when we make a training for them, we have to individualise the training parameters to get the best results, but 

this is very hard in day-to-day practice. Heart rate variability measurement it is a easy to tool to measure the recovery between 

two training sessions and because of this we can try to make a individualize training for each swimmer. You can simply 

measure the heart rate variability in the morning, just after the athletes wakes up, and you can simply modify the training 

parameters based on this measurement. The good part is that if we use a finger sensor made for this and we have a smart 

phone, we can measure this parameter at swimmers’ home, and the results arrive on the coach phone also almost instantly. 

As we can see in our study, the endurance performance is linked with heart rate variability. For example, if we see in the 

morning that our swimmer has a good heart rate variability score, we can put an endurance training in it or if we planned an 

endurance training, we can make the set longer. If the heart rate score is lower, we can change the training and do something 

different than an endurance set.  

Another important use of these findings is just before a competition, in the taper period. Until now it was hard to find out 

if the recovery is doing well or not. We know that the taper is the hardest period to be managed by coaches. If the taper is too 

long, the athletes will be out of shape at the competition or if it is too short, the swimmers will be to tired. We know from 

previous studies that sprinters need less taper than distance swimmers, but if we have in the same group one endurance athlete 

and one sprinter it is very hard to do the right taper for both of them without heart rate variability. Now, with this parameter, 

we can do the right taper for every single swimmer to be in the best shape in endurance events in swimming. 

This study was done only on swimmers with a long swimming training experience. We know that for highly trained 

swimmers, the variability of the sport performance from one day to another is smaller. In the swimmers who train less, the 

variability from one day to another is bigger. If we correlate this idea with our findings, that heart rate variability and 

endurance are linked, we can say that for swimmers who train less, these findings are also right. 

One thing that has to be found in future studies is that these results are also available for athletes who train in the afternoon. 

This study was done only on athletes who train in the morning and the measurement was done just before the training. It has 

to be established if it is the same if the distance between measurement and training will be bigger.  

This study has two weak points and we another studies to find out if it is true for different populations. One weak point is 

the small number of athletes. This is the reason for not being right to extrapolate all of these findings to general population. 

Another weak point is the small number of female participants. We know from Lutfi (2011) that global autonomic activity is 

higher in males11 (Lutfi & Sukkar 2011). It is hard to say now that this finding will be the same if in the group will be a large 

number of females. 

Another thing that has to be established in future researches is that if these findings are also true for smaller or for bigger 

age swimmers and to different training types. We also have to find out methods to influence heart rate variability in order to 

increase endurance. We know, for example, that negative emotions have a huge impact on heart rate variability in judo athletes 

before competition, according to Morales (2012)12 (Morales, Garcia, García-Massó, Salvá, Escobar & Buscà, 2012) 
There are many things to find out in the future years about heart rate variability. The technology in sport will be more and 

more important and I am sure that in the years to come the next world records will fall because the use of the high technology 

in sport.  
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Conclusions 

Although we cannon extrapolate all of these findings on bigger groups, we found that endurance and heart rate variability 

are in a direct relationship. If the heart rate variability goes up, the endurance of the swimmer will be better. 

Almost all of the studies until now in sport physiology focused on the influence of training parameters to heart rate 

variability. This is one of the first studies that focuses on how endurance is influenced by heart rate variability. That is the 

reason for not comparing our results to another researches. Also, our studies had same limitations: the small number of female 

athletes compared to male ones, and the overall small number of participants. 
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Abstract 

 

The research aims to show that the use of physical exercises in Physical Education (PE) lessons leads to improved coordination, but also to 

increase the effort capacity. The purpose of this study was to evaluate the impact of the use of exercise on improving coordination in 6-7-

year-old children in the preparatory grade. Material and methods: 56 children aged 6-7 were included in the study, of which 26 were girls 

and 30 boys, divided into 2 groups, an experiment group with 28 children (with an average age of 6.62), and a control group with 28 children 

(with an average age of 6.48). The Matorin test was used to assess the coordination performed with rotation to the right and to the left. The 

result analysis found that the students in the experiment group who performed during the research both right and left rotation exercises 

obtained better results than those in the control group, who used only right rotation exercises during the lessons. Comparing the results, it 

is found that there are no significant differences in the rotation to the right, but there are significant differences in the rotation to the left. In 

conclusion, children evolve depending on how they work out. The research results suggest the use of both right and left rotation exercises 
 
Keywords: coordination, balance, children, phisycal exercises 

 

1. Introduction 

 

Motor development consists in the ability of an individual to move, to go to a more or less known space. Depending on the 

stage of development, a child shows rough or finer motor skills. The physical exercises requiring the participation of large muscle 

groups contribute to the improvement of gross motor activity, while the exercises carried out by the participation of certain 

muscles or certain muscle fibers, such as rolling a ball on the ground, improve fine motor skills. The exercises in the Physical 

Education (PE) lesson “must prepare the functional system” (Anokhin, 1975), a system which allows the performance of specific 

concrete motor actions and the development of an effort which guarantees the evolution of children. Little & Williams in 2006 

believe that the use of special training exercises ensures optimal excitation of the central and peripheral links of the 

musculoskeletal system, as well as the activation of the vegetative functions, which are essential in the future motor 

activity. Coordination is part of the psychomotor skills educated in the teaching-learning process while performing actions based 

on perceptions, sensations and representations, which ensures “the efficiency of motor acts and actions in any sport, subject, 

branch, sports event” (Rata & Rata, 2006). Physical exercises performed from an early age, carried out in movement education 

programs, conducted by specialized staff, graded and focused mainly on mastering a large number of motor acts and actions lead 

to the improvement of motor skills. For the activities of the PE lessons to be successful, the emphasis must be on improving 

coordination and balance from the beginning. The acquisition of motor acts and actions is the basis for improving the capacity 

for effort, the characteristics of movement, agility and speed of execution. Performing physical exercises, with a certain purpose 

and achieving certain objectives, ultimately leads to improved motor capacity in this respect. Iskra et al. in 2019, following a 

study that monitored the evolution of functional broadness of the lower limbs by using obstacle crossing exercises, demonstrate 

the possibility of changing flexibility and coordination of the dominant foot depending on the shape of the track. Improving the 

ability to coordinate and balance “is very important especially in early adolescence, which requires meeting this need in the 

Physical Education lessons, especially at an early age” (Acar & Eler, 2019), when everything is learnt fast and easily. 

2. Material and method 

The research purpose was to create a set of exercises aimed at improving coordination in the preparatory grades and to 

highlight their efficiency. To achieve this goal, we established some objectives: educating and improving coordination skills 

in students in the preparatory school year in the use of objects and movement and performing motor actions connected by the 
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increase of the complexity of movement. Conducting this research has allowed us to verify two hypotheses: the application 

of the program of different sports activities to two preparatory classes determines different levels in terms of the manifestation 

of coordination; the use in the PE lessons of a set of coordination exercises (represented by jumps with left and right rotations), 

for 6 months, in the students of the experimental class determines a greater improvement of the coordination capacity than in 

the classes where no these exercises were used . The research took place between 1st October 2020 – 30th March 2021, at 

“Ion Creangă” Secondary School in Bacau. The subjects of the research were 56 children aged 6-7 years, of which 26 were 

girls and 30 boys, divided into 2 groups, an experiment group with 28 children (with an average age of 6.62), and a control 

group with 28 children (average age 6.48).   

In order to conduct the research and carry out the experiment, we used the following research methods: study of the 

specialized literature, pedagogical observation, pedagogical experiment, testing, statistical-mathematical method and graphic 

representation. For “measuring and assessing the general coordination and balance” (Tudor, 2013), we used the Matorin 

Test (with the following protocol: from the sitting position a rotational jump is performed around the longitudinal axis of the 

body). During the jump, students must not lose their balance, they must land with their feet together, as in the initial position, 

and the rotation should have as many degrees as possible. The teacher draws on the ground a circle with a diameter of 40 cm 

(graded) and the starting line of the jump. Students, in the standing position with their feet placed on either side of a line 

drawn on the ground, their arms next to their body, will perform a jump with rotation to the right, and then a jump with 

rotation to the left. After each rotation jump, the students will remain in place in the landing position (which must be the same 

as the starting position), and the teacher will measure the angle of rotation with the ruler for each jump. The test is performed 

on a flat ground, with two repetitions and the best is recorded.    

For the purpose of training coordination in the experiment class, we used jumping exercises with a left or right turn, for 3-

4 minutes, performed in the form of a game and a competition in the first Physical Education lesson of the week. These 

exercises were not used in the control group. 

 

3. Results and discussions  

 

The results obtained after taking the Matorin Test can be found in Table 1 and for their analysis we calculated the mean, 

maximum and minimum value, the standard deviation and we used the Student Test to calculate the assessment of significance. 

 
Table 1 The Matorin test results in the experiment and control groups 

Crt. no. Experiment group Control group 

In. To the right To the left In. To the right To the left 

I F Dif. I F Dif. I F Dif. I F Dif. 

1.  A.D. 191 234 43 181 244 62 A.G. 160 160 0 150 150 0 

2.  A.A. 172 236 64 179 201 22 B. R. 180 190 10 200 200 0 
3.  A.Ș. 275 306 31 309 321 12 D.D. 180 180 0 160 180 20 

4.  B.M. 204 221 17 185 192 7 E.E. 190 200 10 230 240 10 

5.  B.R. 160 188 28 145 163 18 G.E. 150 150 0 200 200 0 
6.  B.A. 220 242 22 182 205 23 G.S. 250 270 20 300 320 20 

7.  B.T. 187 209 22 191 199 8 H.A. 220 220 0 240 240 0 

8.  C.L. 185 211 26 178 189 11 L.I. 180 190 10 100 120 20 
9.  F.A. 201 214 13 180 191 11 L.E. 340 360 20 360 360 0 

10.  F.A. 195 200 15 178 201 23 M.L. 230 230 0 180 180 0 

11.  G.M. 142 156 14 123 145 22 M.I. 180 180 0 160 180 0 
12.  G.C. 239 252 13 186 192 6 M.D. 220 235 15 240 250 10 

13.  H.C. 192 215 23 185 196 11 M.A. 160 160 0 150 160 10 

14.  J.D. 91 103 12 127 132 5 N.D. 160 160 0 150 150 0 
15.  M.I. 331 360 29 324 336 12 O.S. 200 200 0 180 180 0 

16.  M.L. 228 241 13 177 201 24 P.L. 180 180 0 120 130 0 

17.  M.E. 122 146 24 133 149 18 N.A. 200 210 10 180 180 0 

18.  M.T. 185 204 19 182 191 9 P.N. 210 235 25 160 180 20 

19.  N.G. 162 193 31 145 162 17 P.C. 200 215 15 180 180 0 

20.  P.A. 243 261 18 193 204 11 P.A. 140 140 0 120 120 0 
21.  T.G. 241 259 18 246 258 12 R.A. 180 180 0 140 140 0 

22.  T.M. 182 209 27 147 169 22 S.M. 340 360 20 210 240 30 

23.  T.E. 225 237 12 180 199 19 S.G. 190 190 0 180 180 0 
24.  Ț.K. 244 252 8 221 253 32 Ș.V. 230 240 0 200 240 40 

25.  Ț.F. 143 149 6 246 259 13 T.M. 170 180 10 190 200 10 

26.  T.E. 200 219 19 181 228 47 Ț.A. 190 190 0 100 120 20 
27.  V.R. 132 156 24 143 149 16 V.C. 200 230 30 180 200 20 

M. 196.00 217.52 21.52 186.93 204.78 17.85 M. 201.11 208.70 7.22 183.70 193.33 9.63 

VM. 331 360 64 320 336 62 VM. 340 360 30 360 360 40 
Vm. 91 103 6 127 132 5 Vm. 140 140 0 100 120 0 

Ds 50.12 51.49 1.74 48.06 48.83 12.49 Ds 47.58 53.32 7.75 56.78 57.24 0.46 

* Legend: M = mean; VM = maximum value, Vm = minimum value, Ds = standard deviation 
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Table 1 presents the results and their statistical processing for the Matorin test with rotation to the right and to the left. The 

average values of the data recorded by the students of the two groups (experiment and control) included in the research, 

highlight their evolution following the implementation of the training programme. 

On the right rotation (Table 1, Fig. 1) in the experiment group, the average value recorded an improvement of 21.99°, from 

the initial average value of 196.00°, to the final average value of 217,52 °, and in the control group it recorded an improvement 

of 7.22°, from the initial average value of 201.11°, to the final average value of 208.70°. The two groups recorded progress 

with different values and, as it can be seen in table no. 1, at the final evaluation there was higher progress by 14.77° in the 

experiment group compared to the control group. The differences between the progress recorded for the two average values 

are determined by the efficiency of the exercises used in the training process in the experiment group. Regarding the maximum 

value, it recorded 331° in the experiment group in the initial evaluation, and in the final evaluation 360°, so a progress of 29°, 

and in the control group, 340° in the initial evaluation and 360° in the final evaluation, so a progress of 20°. The minimum 

value recorded 91° in the experiment group in the initial assessment and 103° in the final assessment, a progress of 12°, and 

in the control group in the initial and final assessment the same value of 140° was recorded, so no progress. We 

also consider interesting the evolution of the standard deviation which in the experiment group recorded an increase of values 

by 1.75 and in the control group 7.75, a normal aspect from our point of view, since the students develop according to the 

individual particularities. 

  

 
Fig. 1. Representation of the average values in the Matorin Test to the right 

 

 On the left rotation (Table 2, Fig. 2) in the experiment group, the average value improved by 17.85°, from the initial 

average value of 186.93° to the final average value of 204,78°, and in the control group it recorded an improvement of 9.63°, 

from the initial average value of 183.70° to the final average value of 193.33°. The two groups made progress with different 

values and as it can be seen in table 1, at the final evaluation there was a higher progress by 8.22° in the experiment group 

compared to the control group. The maximum value recorded was 320° in the experiment group in the initial assessment, and 

336° in the final assessment, so a progress of 16°, and in the control group, in the initial and final assessment 360° was 

recorded, therefore a maintenance of the rotational capacity. The minimum value of 127° was recorded in the experiment 

group in the initial evaluation, and 132° in the final evaluation, so a progress of 5°, and in the control group, 100° in the initial 

evaluation and the final one was 120°, so there was a progress 20°. The evolution of the standard deviation also had a higher 

increase of values by 12.49 in the experiment group and by 0.46 in the control group, which demonstrates the decrease of 

group homogeneity, which highlights the normal evolution of children according to individual characteristics.    

 

 
Fig. 2. Representation of the average values in the Matorin Test to the left 

 

  Regarding the progress of the arithmetic mean in the Matorin test performed with rotation to the right, it is observed that 
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it was 21.52° in the experiment group and with rotation to the left, it was 17.85°, which shows that the rotation to the right 

improves faster than to the left (there were 16 right-handed and 11 left-handed children in the class). In the control group, 

where no exercises that required balance and coordination were performed, the progress was 7.22° to the right and 9.63° to 

the left. These values emphasis the possibility of improving coordination in 6-7-year- old children after two physical education 

lessons.  

In order to highlight the evolution of the results of the two groups of students, we used the T Student Test, and the results 

can be found in table 2.  

 
Table 2. Student T Test Results   

Student T Test  

Experiment Grup Control Grup  

To the right To the left To the right To the left 

I F I F I F I F 

Number of subjects 27 27 27 27 27 27 27 27 

Mean 196 217.5 186.93 204.77 201.11 208.70 183.70 193.33 
Standard deviation 50.12 51.49 48.06 48.82 48.58 53.32 56.78 57.24 

Student’s test -8.226 -7.222 -4,271 -4.444 

P* value < 0.001 < 0.001 < 0.001 < 0.001 

* Results in initial and final testing by applying the Student’s dependent t-test to each of the two groups. A significant difference between the two tests if 

p < 0.05. 

 

Although there are differences in progress between the average values recorded in the two tests, following the application 

of the T Student Test to the results obtained in Table 2, they show significant differences in the Matorin Test performed with 

rotation to the right and left. Statistically significant differences were found higher in the experiment class both in the rotation 

to the right -8.226, in which p is <0.001 and to the left -7.222 in which p is <0.001. Statistically smaller differences were 

found in the control class and in the rotation to the right -4.271, where p is <0.001 and to the left -4.444, where p is <0.001. 

These values show that statistically significant improvements were obtained in the final assessment. 

Regarding the progress of the arithmetic mean in the Matorin test performed in the experiment group with rotation to the 

right, it is observed that it was 21.52° and with rotation to the left, it was 17.85, which shows that the rotation to the right 

improves faster than to the left (there were 16 right-handed and 11 left-handed children in the class). In the control group, 

where no exercises that required balance and coordination were performed, the progress was 7.22° to the right and 9.63° to 

the left. These values emphasise the possibility of improving coordination in 6-7-year-old children after attending two PE 

lessons. Improving motor skills has been highlighted since 2016 by Altinkök, who conducted research with “a programme 

that used coordination exercises to improve children’s motor movements, and the results show a significant difference in 

coordination after performing some movement activities”. The effects of exercising were highlighted by Čillík & Willweber 

in 2018, following an “IAAF Kids’ Athletics” project. The results of their research show that “a programme 

of coordination exercises applied to 6-7-year-old children produced greater improvements in their level of coordination, as 

opposed to children who were not involved in the programme”. Involving children in the development of exercises that imply 

concentration, bilateral participation of students in highly focused, bilaterally coordinated daily activities” is an effective 

strategy to improve attention and focus in school-aged children” (Harris et al. 2018), and also their motor ability. 

Using in the experiment group, in addition to physical exercises specific to learning basic and applied motor skills, right 

and left rotation jumping exercises were found to improve the average value by 21.99 ° which confirms his idea of Yoshimi 

et al. 2021, who found in their research that a “rhythmic exercise programme can effectively improve various aspects of 

coordination in pre-school children.” 

Conclusions 

 

Following the analysis of the data recorded by the students of the two groups, we can say that progress has been made 

regarding the values of the Matorin test in 6-7-year-old children. The hypothesis according to which the application of a 

different programme of sports activities to two groups of students aged 6-7 determines different levels in terms of the 

manifestation of coordination and balance was confirmed, an aspect supported by the differences in progress. The hypothesis 

that the use in physical education lessons of a set of coordination exercises, represented by jumping back and forth to the 

right, for 6 months, in students in the experimental group causes a greater improvement in coordination than in classes where 

these exercises were not used was confirmed, an aspect supported by statistically significant differences in the experiment 

group in the rotation to the right. 
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Abstract 

 

Milk consumption can be an extraordinary source of hydration but also nutritious for athletes. Nowadays, you can easily find several 

varieties of milk that come from mammals (cows, goats, buffalo) or vegetable products such as rice milk, soy, coconut, flax, etc. Each of 

these products meets the consumer with a higher or lower nutritional source but all products have a water content high enough to be 

consumed properly to ensure proper hydration.. Starting from all these aspects, in this paper we set out to conduct a comparative study 

between several types of milk. In the first phase, three types of cow's milk with different fat concentrations (1.5%,  3.5% and whole 

pasteurized milk) and two types of vegetable milk (soy milk and rice milk) were analyzed. Determinations were performed in order to 

establish the main physico-chemical parameters, values with which it was possible to determine the energy value, for which the highest 

average values were in the case of whole cow's milk, ie 66.01 ± 0.18 kcal followed by cow's milk with 3.5% fat where the average value 

was 63.40 ± 0.15 kcal, followed by rice milk (48.43 ± 0.20 kcal), followed by milk with a fat content of 1,5% with a mean value of 44.73 

± 0.14 kcal and finally milk soybean, where the mean value was 33.78 ± 0.11 kcal. 
 
Keywords: Type your keywords here, separated by semicolons ;  

 

1. Introduction 

 

Athlete's and players' performance is influenced by what they eat, and making the right dietary choices will affect how 

well they train and compete. The most important factor in training is making good meal choices at the proper time. A healthy 

diet can help you maintain consistent high-intensity exercise, improve recuperation, and reduce the chance of illness or injury 

(Albu et al., 2021). Good meal choices can also encourage training program modifications, resulting in improved training and 

competition performance over time. 

Athletes' and players' performance is influenced by what they eat, and making the right dietary choices will affect how 

well they train and compete. The most important factor in training is making good meal choices at the proper time (Piercy KI 

et. al., 2018). A healthy diet can help you maintain consistent high-intensity exercise, improve recuperation, and reduce the 

chance of illness or injury. Good meal choices can also encourage training program modifications, resulting in improved 

training and competition performance over time (Corbin C, Welk G, Corbin W & Welk K., 2011). 

Nutrition and physical activity are inextricably linked. The amount and quality of nutrients are the two most important 

factors of sports nutrition. The quantity of nutrients relates to getting enough energy and staying hydrated. Intake of high-

quality nutrients such as protein, calcium, and other micronutrients is referred to as quality (FIFA Medial Assessment and 

Research Centre, 2010). 

The quantity (budget) from which an athlete must achieve their macronutrient needs is determined by their energy intake 

(carbohydrate, protein and fat). At the same time, food quality and variety are critical in providing necessary amounts of 

micronutrients (vitamins and minerals).  

An athlete's energy requirements are governed by his or her metabolic needs, growth, and physical activity, as well as the 

intensity, duration, and frequency of training sessions and competitions. An athlete or player is said to be in energy balance 

if the amount of food consumed equals the amount of energy expended (Areta JL, Taylor HL &Koehler K, 2020). 

Milk and other dairy ingredients offer complete proteins, simple and complex carbohydrates, glycoproteins, and vitamins 

 
* Corresponding author. Tel. +4-074-459-6993. 

  E-mail address: onoseionut@yahoo.com 



 Proceedings of ICU 2021 456 

 

© 2021 . EDlearning.it 

and minerals for athletes in need of a nutritional boost (Onose et al., 2018). When it comes to improving performance and 

recovering from intense training sessions, dairy ingredients should not be overlooked within the sports nutrition sector (Geiker 

NRW et al., 2020). 

When discussing an athlete's diet, it's important to remember that the ingredients pursued by them are far more stringent 

than those pursued by the typical consumer. The following are the primary qualities that have been investigated: energy, fuel 

foods, building foods, protective foods.  

Energy. The quantity from which an athlete must achieve their macronutrient needs is determined by their energy intake 

(carbohydrate, protein, and fat). At the same time, food quality and variety are critical in providing necessary amounts of 

micronutrients (vitamins and minerals). 3 

An athlete's energy requirements are governed by his or her metabolic needs, growth, and physical activity, as well as the 

intensity, duration, and frequency of training sessions and competitions. An athlete or player is said to be in energy balance 

if the amount of food consumed equals the amount of energy expended (Williams MH, Rawson ES & Branch JD, 2017). 

Fuel foods. Muscle contraction is a part of physical exercise and sport. Energy is required for muscles to contract, which 

is obtained from the food we eat. Athletes will be able to train effectively and stay healthy if they consume the correct amount 

and type of fuel from meals. Carbs and fat are preferred fuel sources for exercising muscles, although carbohydrates are the 

primary fuel source. Carbohydrates are stored by the body in the form of glycogen in the liver and muscles. Glycogen in the 

liver is necessary for maintaining normal blood sugar levels during exercise, while glycogen in the muscles is necessary for 

fueling working muscles (Burke L & Deakin V., 2015). 

When compared to carbs, fat delivers more than twice the quantity of energy, and the body's fat stores are sufficient to 

power many hours of exercise. However, because carbs are more easily available and easier to consume, especially during 

greater intensity exercise, carbohydrates account for a large portion of fuel while fat accounts for a tiny portion. Because the 

body's glucose stores are limited, athletes competing in longer sports (such as marathons and long cycle races) will also use 

fat as a fuel source. For these reasons fat is crucial in an athlete's diet because it offers fat-soluble vitamins and necessary fatty 

acids, as well as protecting the internal organs and keeping the body warm. 

Building foods. Protein is required for the creation, growth, and repair of muscles and other physiological tissue, making 

it essential for physical activity recovery (Rothschild JA, et all., 2020). 

Protein can be used as a fuel, however it is inefficiently utilised and hence is not a favored fuel food by the body. However, 

it can help with glycogen storage, muscle pain, and muscle healing. Those who engage in regular physical activity may benefit 

from eating a quantity of protein at each meal and distributing their protein consumption throughout the day (Maughan R & 

Burke L., 2012). 

Protective food. Athletes use carbohydrates, fat, and protein (fuel and building nutrients) to train and compete, as well as 

to repair muscle and other biological tissue. Athletes, on the other hand, must maintain their health and immune systems. 

Intense and constant training creates oxidative stress, which, when combined with other stresses in an athlete's life (job, 

environment, lack of sleep, travel, and relationships), puts a burden on the immune system (Bermon S. et. al., 2017). A sick 

athlete is unable to train or perform, so athletes must prioritize their health. Protective foods contain vitamins, minerals, and 

other vital elements that are especially important for the immune system, in addition to enough energy and macronutrients 

(e.g. antioxidants [Vitamins C, E, and selenium], B-vitamins, Vitamin D, iron, zinc, omega-3, and polyphenols) (Walsh NP, 

2018). 

One of the staple foods that can provide all these elements of an athlete is milk. Milk is well-known for providing a variety 

of critical nutrients, including calcium, protein, and vitamin D.  It is known that a liter of milk contains about 36 grams of 

protein, which means that 600 ml of milk ensures the maximization of protein synthesis. Many people consider it to be an 

important part of a well-balanced diet. Others, on the other hand, offer a variety of reasons for refusing to drink it.  

Starting from all these aspects, in this paper we set out to conduct a comparative study between several types of milk. In 

the first phase, three types of cow's milk with different fat concentrations (1.5%,  3.5% and whole pasteurized milk) and two 

types of vegetable milk (soy milk and rice milk) were analyzed. 

 

2. Material and method 

 

All four types of milk that were analyzed were purchased from specialty stores. From each assortment were taken three 

packaging units, making average samples (five for each). Total solids, total nitrogen contents of milk samples were determined 

according to AOAC. Fat content were determinated using the Gerber method (AOAC, 2000).  

The total sugar content for vegetable milk was calculated using Jame's technique [13]. In a nutshell, the sample (50g) was 

weighed and placed in a 250 ml Volumetric flask, along with 5 ml of Carrez I and II solution. After that, the sample was 

diluted to the desired volume and filtered using filter paper. The filtered water was transferred to a 100 mL volumetric flask, 

where concentrate HCl was added. After that, the sample was cooled and neutralized with NaOH (40 percent w/v) in a water 

bath at 70°C. The total sugar content was determined using the Lane and Eynon Volumetric technique. 

For cow's milk the sugar content was determined using the EKOMILK-Bond Total ultrasonic laboratory analyzer. 
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The energy value of milk was determined by calorific trophies: lipids, carbohydrates, proteins. By burning in the body, 

they provide the energy needed by the body to perform vital functions. The calculation formula according to which it is 

calculated is:  

Energy (Kcal) = protein (g) x 4,1 kcal/g + carbohydrates (g) x4,1 kcal/g + lipids (g) x 9,3 kcal/g 

knowing that 1g lipids = 9.3 Kcal, 1g carbohydrates = 4.1 kcal, 1g protein = 4.1 kcal. 

 

3. Results and discution 

 

Cow's milk is considered one of the most complete foods with a high nutritional value and especially an organic one, 

providing 84% of the protein nitrogen absorbed and used by the human body. A very important aspect is generated by the 

high water level in the product, which can frame it as a very good source of hydration. Regarding the marketing of cow's milk 

on the market, it is found in several varieties, being differentiated from the fat content. The most common are the variants 

with 1.5% fat, 3.5% fat and the variant of non-normalized milk (whole pasteurized milk) which has a fat content that can vary 

from 3.8 - 4.1%. 

In the case of milk with a fat content of 1.5%, the water content recorded an average value of 88.17 ± 0.02%, the 

minimum being 88.12% and the maximum value being 88.21%. Regarding the non-fat dry matter (SNF) the average value 

was 10.34 ± 0.01% with variation limits between 10.31% and 10.38%. For the protein level, an average value of 3.09 ± 0.01% 

was obtained, the minimum being 3.07% and the maximum value being 3.11% (tab. 1). 

 
Table 1. Results on physico-chemical analyzes of cow's milk with a fat content of 1.5% 

Specification N �̅� ± 𝒔�̅� V% Minime Maxim 

Water (%) 

5 

88.17±0.02 0.04 88.12 88.21 
D.M. % 11.83±0.02 0.30 11.79 11.88 

SNF (%) 10.34±0.01 0.30 10.31 10.38 

Protein (%) 3.09±0.01 0.48 3.07 3.11 
Fat (%) 1.49±0.004 0.60 1.48 1.5 

Sugar (%) 4.43±0.02 1.26 4.38 4.50 

Energy (Kcal) 44.73±0.14 0.70 44.43 45.06 

  D. M. = dry matter (dry substance), SNF = substance non fat.  

 

No significant differences were found for the fat content compared to its normalization value, ie the value recorded on the 

label. Therefore, the average obtained by us was 1.49 ± 0.004% with variation limits between 1.48% and 1.50%. 

It was also considered necessary to calculate milk carbohydrates, the main carbohydrate being lactose or "milk sugar". For 

this parameter, the mean was 4.43 ± 0.02%.  

The last analyzed parameter was represented by the energy value, where the average was 44.73 ± 0.14Kcal (tab. 1). For 

all the analyzed indices, the coefficient of variation registered values lower than 2%, which indicates a very good homogeneity 

of the analyzed samples (tab. 1). 

The second assortment of cow's milk analyzed is the one with a fat content of 3.5%. In this case, the water content 

registered a value of 87.87 ± 0.07%, the difference up to 100% being represented by the dry matter content (12.13 ± 0.07%) 

(tab. 2). 
 

Table 2. Results on physico-chemical analyzes of cow's milk with a fat content of 3.5% 

Specification N �̅� ± 𝒔�̅� V% Minime Maxim 

Water (%) 5 87.87±0.07 0.17 87.65 88.01 
D.M. % 12.13±0.07 1.24 11.99 12.35 

SNF (%) 8.65±0.06 1.63 8.49 8.85 

Protein (%) 3.11±0.01 0.42 3.09 3.12 
Fat (%) 3.49±0.01 0.78 3.45 3.51 

Sugar (%) 4.45±0.03 1.38 4.35 4.50 

Energy (Kcal) 63.40±0.15 0.52 63.12 63.79 

D. M. = dry matter (dry substance), SNF = substance non fat. 

 

Regarding the average protein content, it stood at a level of 3.11 ± 0.01% with a minimum of 3.09% and a maximum value 

of 3.12%. For the fat content, an average of 3.49 ± 0.01% was obtained and for the sugar content, the average calculated by 

us was 4.45 ± 0.03%. 

Regarding the energy value calculated for this average milk assortment was 63.40 ± 0.15kcal (tab. 2). 

And in this case the values of the coefficients of variation were below 2%, they oscillating between 0.17 - 1.63%, which 

indicates a very good homogeneity of the batches (tab. 2). 

The last assortment of analyzed cow's milk is represented by whole milk, milk that no longer goes through the 

normalization process to be brought to a desired fat content. The milk with fat content obtained after milking the cows is 

pasteurized and packaged. In this case, the fat content can vary between 3.8 and 4.1%. For the milk analyzed by us, the fat 
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content had an average value of 3.98 ± 0.02% with variation limits between 3.90% and 4.02%. For the average protein content, 

it was 3.41 ± 0.02% and in terms of sugar level an average value of 3.67 ± 0.06% was recorded (tab.3). 

 
Table 3. Results on physico-chemical analyzes of non-standardized cow's milk (whole cow's milk) 

Specification N �̅� ± 𝒔�̅� V% Minime Maxim 

Water (%) 

5 

87.21±0.02 0.04 87.13 87.22 
D.M. % 12.82±0.02 0.30 12.78 12.87 

SNF (%) 8.84±0.03 0.71 8.77 8.92 

Protein (%) 3.41±0.02 1.25 3.35 3.45 
Fat (%) 3.98±0.02 1.27 3.90 4.02 

Sugar (%) 3.67±0.06 3.91 3.5 3.9 

Energy (Kcal) 66.01±0.18 0.63 65.38 66.50 

D. M. = dry matter (dry substance), SNF = substance non fat. 

 

For this assortment of milk, the average in terms of energy value was 66.01 ± 0.18 kcal, being the highest value (table 3). 

In addition to the cow's milk on the market, consumers can also benefit from vegetable milk, rice milk, and soy milk being 

assortments very common on store shelves. Without being included in better or less good products, we must mention that they 

can be an alternative to cow's milk but without reaching its nutritional value. 

For rice milk, the average values obtained were 89.27 ± 0.02% for water content and 10.73 ± 0.02% for DM. Regarding 

the fat content, the average value of the products analyzed by us was 1.03 ± 0.02% and the protein level registered an average 

value of 0.30 ± 0.01% (it should be noted that there are also assortments that reach a protein level of 1%) (tab. 4). 
 

Table 4. Results regarding the physico-chemical analyzes of rice milk 

Specification N �̅� ± 𝒔�̅� V% Minime Maxim 

Water (%) 5 89,27±0,02 0,06 89,19 89,32 
D.M. % 10,73±0,02 0,48 10,68 10,81 

SNF (%) 9,70±0,03 0,80 9,59 9,79 

Protein (%) 0,30±0,01 8,14 0,27 0,33 
Fat (%) 1,03±0,02 3,69 0,99 1,09 

Sugar (%) 9,91±0,01 0,28 9,15 9,21 

Energy (Kcal) 48,43±0,20 0,90 48,15 49,21 

  D. M. = dry matter (dry substance), SNF = substance non fat.  

  

Regarding the sugar content, the mean value was 9.91 ± 0.01%. For the energy value an average value of 48.43 ± 0.20 

kcal was obtained (tab. 4). 

The studied character also showed a very good homogeneity, the highest value being found in the case of protein content, 

namely 8.14%. However, the studied character showed a very good homogeneity, the values obtained by us being below the 

threshold of 10%. 

Soy milk, another vegetarian product recorded an average value of 93.78 ± 0.10% for the water level and 6.22 ± 0.10% in 

terms of content in D.M. Regarding the protein level, the average value obtained by us was 2.88 ± 0.02% and the fat content 

recorded an average value of 1.61 ± 0.01% (Table 5). 

 
Table 5. Results regarding the physico-chemical analyzes of soy milk 

Specification N �̅� ± 𝒔�̅� V% Minime Maxim 

Water (%) 5 93,78±0,10 0,23 93,56 94,02 

D.M. % 6,22±0,10 3,50 5,98 6,44 

SNF (%) 4,61±0,10 4,71 4,38 4,81 
Protein (%) 2,88±0,02 1,31 2,84 2,93 

Fat (%) 1,61±0,01 0,98 1,59 1,63 

Sugar (%) 1,71±0,01 0,76 1,70 1,73 
Energy (Kcal) 33,78±0,11 0,75 33,44 34,10 

  D. M. = dry matter (dry substance), SNF = substance non fat 

  

Regarding the sugar content, the calculated average value was 1.71 ± 0.01%. Regarding the energy value calculated for 

the latter product, the average value recorded an average of 33.78 ± 0.11 kcal. 

 

Conclusions 

 

Following the analyzes performed on the five milk varieties analyzed, we can see that the product that recorded the highest 

value was the average soy milk being 93.78 ± 0.10% and the product with the lowest level was represented by whole milk 

where the mean value was 87.21 ± 0.02% 

The protein level recorded the highest average values for whole cow's milk, where the average was 3.41 ± 0.02% and the 

lowest level was found in the case of rice milk analyzed by us, namely 0.30 ± 0.01%. 
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For the fat content, the highest level was highlighted in the case of whole cow's milk, the average value being 3.98 ± 

0.02% followed by cow's milk with a fat content of 3.5% where the average was 3.49 ± 0.01%, soy milk with an average fat 

content of 1.61 ± 0.01%, cow's milk with a fat content of 1.5% for which the average value calculated by us was 1.49 ± 

0.004% and milk rice where the average value was at a level of 1.03 ± 0.02%. 

In terms of energy value, as expected, the highest average values were in the case of whole cow's milk, ie 66.01 ± 0.18 

kcal followed by cow's milk with 3.5% fat where the average value was 63.40 ± 0.15 kcal, followed by rice milk (48.43 ± 

0.20 kcal), followed by milk with a fat content of 1,5% with a mean value of 44.73 ± 0.14 kcal and finally milk soybean, 

where the mean value was 33.78 ± 0.11 kcal. 

Following the analysis, I can conclude that there is a difference between the analyzed products, whether we are talking 

about cow's milk or vegetable products. Regarding the decision to be consumed, they belong entirely to the consumer but for 

athletes milk can be a good source of hydration in terms of high water content but also a product with a high nutritional value, 

especially whole cow's milk. 
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Abstract 

 
Although considered important, both by the specialists and the athletes, from practical experience, I found that physical training is not given 

the necessary amount in the training plans, which led me to develop a program to optimize the physical training of the juniors II, presented 

in other articles. The purpose of my approach, in addition to improving the indices of the motor and the functional capacity of the dancers, 

juniors II, was to optimize the technical training, against the background of a rigorously directed physical training. In this sense, in order to 

achieve a more objective assessment of the quality of the technical expression against the background of the specific physical demands, we 

used in the research an evaluation method with characteristics of arbitration, by awarding grades in both initial and final testing. The five 

evaluators who were part of the team are instructors at the ACS Top Dance 2007 Sports Club. Thus, for both the standard and the Latin 

section, a musical collage was made comprising 40 seconds of each of the 4 dances, the athletes having to perform the specific choreography 

without interruption. In our approach, we used the following research methods: the bibliographic study of the literature, the pedagogical 

observation, the experimental method, the measurement and evaluation methods, the statistical-mathematical method of data processing, 

the graphical and tabular method. The sample of our research was composed of 20 athletes (10 boys and 10 girls), legitimated at the ACS 

Top Dance Sports Club 2007, all participants in the competitions organized by FRDS. In all the tests we used, following the statistical 

analysis of the results obtained in the initial and final testing, there were statistically representative differences, which shows that the 

physical training strategy we used was effective, both in terms of motor and functional parameters, as well as at the level of technical 

expression of the subjects of our research.  

 
Keywords: dance sport, physical training, technical training; 

 

1. Introduction 

 

Analyzing the performance model, the structural components of the dance sport are: the technical component, the tactical 

component, the psychological component, the artistic component, the theoretical component and the physical component. 

The technical component - refers to all the elements and the structures specific to dance actions, performed at a high level 

of accuracy and efficiency in choreography, in order to obtain high-performance results in competitions. 

Depending on the two sections, we distinguish the standard dance technique and the Latin dance technique, which are 

different in terms of motor execution, of rhythm, of execution positions, from one dance to another, from one section to 

another, even if some technical procedures are found in many dances (Năstase, V., 2011). 

The basic components of the technique are the technical skills necessary to practice dance sport, which sum up all the 

general characteristics in the specific movement. In turn, from a structural point of view, the technical skills consist of 

technical elements, technical procedures and technical figures. 

The actual execution of the technical skills is based on the biomechanical scheme specific to each element, figures from 

dance sport, but also on a biological and physiological framework that is acquired through training, based on the physical 

potential, the effort capacity, in general. 

The quality of the technique is conditioned by the level of development and manifestation of the motor, psychomotor, 

artistic qualities which are reflected on a rational execution of the dance movements, with increased indices of accuracy and 

efficiency, on the ease with which the dancers express themselves at a higher level during choreography (Grigore, M., 2020). 

The physical component aims at both effort capacity and motor qualities, their development being, in fact, the ultimate 

goal of the training process, achieved through physical training – the set of measures, methods to ensure the development of 

the morphological indices, the functional capacity, the basic motor skills and those specific to dancesports. 
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The most theorists in the field and who have undertaken research on the process of sports training place the physical 

component in an important position to achieve superior sports performance (Verhoshansky, I.V.& Viru A., 1991, Pradet M., 

2000). 

As in any other branch of sport, in dancesport there is a relationship of dependence between the motor qualities and the 

technical skills, in the sense that superior performance from a technical and artistic point of view can be obtained only on the 

basis of a certain level of the motor qualities and the morphological and functional indices of the body. 

The physical training that has the express purpose the developing of the motor skills is present in the training of all 

categories of athletes, with the specific amount to each discipline and category of sports classification (Macovei, S., 2007). 

As in rhythmic gymnastics, in dancesport there is this specific feature, namely that the coordinating factors are mainly 

required, and the manifestation of the other capacities is complex and simultaneous (Macovei, S., 2007). 

● The purpose and the objectives of the paper 

In this study we aim to demonstrate that the strategies for optimizing the physical training of juniors II, by improving the 

functional capacity of the dancers and the various components of the motor capacity, will be reflected in a more efficient 

technical expression. 

In this context, the objectives of our experimental approach aimed at: 

The evaluation of the level of the physical training of the dancers, juniors II, in terms of functional capacity, thrust 

(expansion) in resistance mode, combined motor qualities (Bompa, T.& Carrera. M., 2015)  

Establishing the place, the proportion and the content of the physical training program, for juniors II, in an annual training 

cycle; 

Elaboration of a method for evaluating the technical component of the training.   

The Experimental demonstration of the efficiency of the application of our training programs in improving the indices of 

manifestation of motor qualities specific to dance sports, also the effect on the technical training.  

● The hypothesis of the research 

We propose in this study the verification of the following hypotheses: 

An efficiently elaborated physical training program will contribute to the optimization of the functional capacity, the thrust 

(expansion) in resistance mode and of other combined motor qualities involved in practicing dance sport.   

Against the background of an improved physical support, the technical expression of the dancers, juniors II, will be more 

efficient. 

 

2. Methods 

 

During our experiment, in order to achieve the proposed objectives, we used the following research methods: the 

bibliographic study of the literature, the pedagogical observation, the experimental method, the measurement and evaluation 

methods, the statistical-mathematical method of data processing, the graphical and the tabular method. 

The Methods of measurement and evaluation 

In the case of the experimental approach we used tests and trials that we considered the most appropriate for our purpose, 

aiming at indicators for general motricity: 

The functional evaluation – the Harvard Test (wikipedia); 

The motor evaluation: 

- The Burpee Test - Composed of a sequence of fast-moving movements, this test is used to measure agility, coordination 

and strength (wikipedia). 

- The test for measuring the thrust (expansion) in resistance mode: 

The maximum amplitude at which the jive kick is executed is tested and this measure is marked on a wall, as well as half 

of this value. 

Kicks will be executed without a break, as fast as possible, at the height between the two values marked on the wall. The 

number of the executed kicks in 1.15 min is recorded. 

The technical-physical evaluation 

In this sense, in order to achieve a more objective assessment of the quality of technical expression against the background 

of the specific physical demands, we used in the research an evaluation method with characteristics of the arbitration, by 

awarding marks to both initial and final testing. The 5 evaluators who were part of the team are instructors at the ACS Top 

Dance 2007 Sports Club. 

Thus, for both the standard and the Latin section, a musical collage was made comprising 40 seconds of each of the 4 

dances, the athletes having to perform the specific choreography without interruption. 

We specify that, both at the initial and at the final testing, the athletes were filmed while performing the choreography for 

evaluation, respecting the same conditions, respectively the location, the outfit, the music. Thus, the judges  had the 

opportunity to view the records several times, scoring as objectively as possible for each criterion and sub-criterion subject to 

evaluation. 
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The team of evaluators gave marks from 1 to 10, depending on the following criteria: movement on music (timing, rhythm, 

musical structure, musicality), posture and coordination (upper limb lines, coordination), quality of movement and balance, 

relationship between partners and leadership (physical connection, collaboration without connection, leadership depending 

on the character of the dance, efficiency, consistency), choreography and presentation (content, space, level of difficulty, 

atmosphere, creativity, interpretation), quick reaction to dance change. The figures that composed the choreographies (Mihaiu 

F. & Mihaiu C., 2014) specific to each section were the following: 

The Standard Section: 

Waltz: Natural spin turn, reverse pivot, progrssive chasse, outside change ending in promenade position, running cross 

chasse, open right turn, back wisk, wing from PP, double reverse spin, reverse turning lock, basic weave, outside change 

ending in close position, natural turn, hesitation change, closed change; 

Tango: walk x2, promenade link, natural twist turn, close promenade, reverse turn, open promenade, outside swivel, rock, 

close promenade, back whisk, fallaway promenade, four step, close promenade; 

Viennese waltz: natural turn, forward change step natural to reverse, reverse turn, forward change step reverse to natural; 

Quickstep: natural spin turn, quarter turn to left, forward lock, naturn turn, hesitation change, double reverse spin, telemark, 

fishtail, four quick run, running cross chasse, open right turn, running finish, natural turning lock, weave, tipple chasse. 

The Latin Section: 

Samba: natural roll, open rocks, argentine crosses, stationary samba, shadow botafogos, circular volta, droped volta, criss 

cross volta, reverse turn, wisk; 

Cha-cha-cha: cuban break, syncopated side link, three cha chc to left and to roght, alemana, open hip twist, hockey stick, 

sholder to sholder, natural top; 

Rumba: aida, cuban rocks, fan, hockey stick, progressive forward walks, opening out, new york, open hip twist, curl, 

natural top; 

Jive: simple spin, double cross whip, change of places R to L with double spin, rock to simple spin, promenade walks slow, 

promenade walks quick, american spin, stop and go, miami special, hip bump. 

● The experimental sample 

The sample of our research was composed of 20 athletes (10 boys and 10 girls), legitimated at the ACS Top Dance Sports 

Club 2007, all participants in the competitions organized by FRDS. 

● The stages of the research 

The experimental approach took place between January 2019 and December 2019, with 4-5 training sessions per week and 

competitions on weekends (competition period), our study having the following stages (table no. 1). 
 

Table 1. The stages of the research 

Period  Stages  

January 2019 The initial evaluation 

January – December 2019 The implementation of the training program 

December 2019 The final evaluation 

The processing of the data 

 

● Analysis of the influences of the training program on the indices of physical and technical training of the 

research subjects 

The Functional evaluation 

The calculated statistical indicators are presented in table no. 2 
 
Table 2. Statistical indicators, functional evaluation 

HARVARD INDEX Statistical indicators (n=10) 

 

 

I.T 

 

F.T 

 

Statistical T Tabular T p Significant/insignifican

t at p=0,05 

Boys 79 85.7 8.6 2.26 <0,001 significant 

Girls  79.1 85.2 12 2.26 <0,001 significant 

In the case of the measured functional indicator, the Harvard index, there was an average value of 79 at the initial test and 

85.7 at the final test, values that place the boys at a "good" effort capacity. The t-student test indicates a value of 8.6 for p 

<0.05, which leads to the validation of the hypothesis, so the differences are statistically significant. In other words, both the 

means used, but especially the dosing of the effort during the training period significantly led to the improvement of the 

cardiovascular resistance of the boys included in the research. 

In the case of girls, the average value of the Harvard index recorded at the initial test, respectively 79.1, classifies the 

athletes to an average to poor adaptability to the effort. The situation is different in the final test, when the average value of 
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this index is 85.2, and the significance test with a value of 12 for p <0.05, confirms the research hypothesis that the effort 

capacity of girls recorded a statistically representative improvement, thanks to our training strategy. 

The motor evaluation results 

The calculated statistical indicators are presented in table no. 3 (boys) and in table no. 4 (girls) 

 

 
Table 3. Statistical indicators, motor evaluation, boys 

Test Statistical indicators (n=10) 

 

 

F.T 

 

Statistical T F.T 

 

Statistical T F.T 

 

Significant/insignifican

t at p=0,05 

Burpee (rep./30sec) 9.1 12.2 5.89 2.26 <0.001 significant 

Thrust (expansion) (reps.) 148.3 155.4 5.52 2.26 <0.001 significant 

 
 
Table 4. Statistical indicators, motor evaluation, girls 

Test  Statistical indicators (n=10) 

 

 

I.T 

 

F.T 

 

Statistical T Tabular T p Significant/insignifican

t at p=0,05 

Burpee (rep./30sec) 8 10 7.75 2.26 <0.001 significant 

Thrust (expansion) (reps.) 128.9 130.8 4.67 2.26 0.001 significant 

 

In the boys final test, the average on the Burpee test increased by 3.10 repetitions (34.1%). The difference in averages is 

in the confidence interval (1.91; 4.29). In the two tests the results are homogeneously dispersed. The effect size (1.86) indicates 

a very large difference between the averages. The difference of the means is statistically significant, the value of the 

significance threshold p <0.001 <0.05, for t = 5.89 and 9 degrees of freedom. The null hypothesis is rejected. In fig. 1, the 

average values of the results obtained by the boys at the two tests are presented graphically.   

 

 

 

 

 

 

 

 

 

 
 

Fig. 1. Burpee Test, average results of the boys 

 

Regarding the girls, the average value at the final test increased by 2 repetitions (25.0%). The difference in averages is in 

the confidence interval (1.42; 2.58). The results are homogeneously dispersed in both tests. The effect size (2.45) indicates a 

very large difference between the averages. The difference of the means is statistically significant, the value of the significance 

threshold p <0.001 <0.05, for t = 7.75 and 9 degrees of freedom. The null hypothesis is rejected. In fig. 2, are presented 

graphically the average values of the results obtained by the girls at the two tests.   

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 2. Burpee Test, average results of the girls 
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The average value for the thrust (expansion) in resistance mode increased, in the boys' final test, by 7.10 repetitions (4.8%). 

The difference in averages is in the confidence interval (4.19; 10.01). In both tests the results are homogeneously dispersed. 

The effect size (1.75) indicates a very large difference between the averages. The difference of the means is statistically 

significant, the value of the significance threshold p <0.001 <0.05, for t = 5.52 and 9 degrees of freedom. In fig. 3, the average 

values of the results obtained by the boys at the two tests are presented graphically. 

At the same test, the average value  of the girls in the final test increased by 1.90 repetitions (1.5%). The difference of the 

averages is in the confidence interval (0.98; 2.82). The results are homogeneously dispersed in both tests. The effect size 

(1.48) indicates a very large difference between the averages. The difference of the means is statistically significant, the value 

of the significance threshold p = 0.001 <0.05, for t = 4.67 and 9 degrees of freedom. In fig. 4, are presented graphically the 

average values of the results obtained by the girls at the two tests.   

 

 

 

 

 

 

 

 

 

 

 
Fig. 3. Thrust (expansion) Test, average results of the boys          Fig. 4. Thrust (expansion) Test, average results of the girls 

 

The technical- physical evaluation 

The calculated statistical indicators are presented in table no. 5 (boys) and in table no. 6 (girls) 

 
Table 5. Statistical indicators, technical physical evaluation, boys 

SCORE Statistical indicators (n=10) 

 

 

I.T 

 

F.T 

 

Statistical T Tabular T p Significant/insignifican

t at p=0,05 

Standard 7.46 8.30 9.00 2.26 <0.001 significant 

Latin 7.24 8.16 10.17 2.26 <0.001 significant 

 

The average marks in the standard section at the boys' final test increased by 0.84 (11.3%). The difference in averages is 

in the confidence interval (0.63; 1.05). The results are homogeneously dispersed in both tests. The effect size (2.85) indicates 

a very large difference between the average grades. The difference of the means is statistically significant, the value of the 

significance threshold p <0.001 <0.05, for t = 9.00 and 9 degrees of freedom. The null hypothesis is rejected. In fig. 5 are 

graphically presented the average values of the results obtained by the boys in the two tests. 

The average score in the Latin section for the final testing of boys increased by 0.92 (12.7%). The difference in averages 

is in the confidence interval (0.72; 1.12). The results are homogeneously dispersed in both tests. The effect size (3.22) indicates 

a very large difference between the means. The difference of the means is statistically significant, the value of the significance 

threshold p <0.001 <0.05, for t = 10.17 and 9 degrees of freedom. The null hypothesis is rejected. In fig. 6 are graphically 

presented the average values of the results obtained by the boys in the two tests.   

 

 

 
 

 

 
 

 

 
  

 

 
 

 

 
Fig. 5. The average scores, Standard Section, Boys                                  Fig. 6. The average scores, Latin Section, Boys 
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Table 6. Statistical indicators, technical-physical evaluation, girls 

SCORE Statistical indicators (n=10) 

 

 

I.T 

 

F.T 

 

Statistical T Tabular T p Significant/insignifican

t at p=0,05 

Standard 7.06 7.66 8.22 2.26 <0.001 significant 

Latin  7.24 7.60 5.01 2.26 0.001 significant 

 

The average score in the standard section for the girls' group, the final test, increased by 0.60 (8.5%). The difference of the 

averages is in the confidence interval (0.43; 0.77). The dispersion of the results is homogeneous in both tests. The effect size 

(2.60) indicates a very large difference between the averages. The difference of the means is statistically significant, the value 

of the significance threshold p <0.001 <0.05, for t = 8.22 and 9 degrees of freedom. In fig. 7 are presented graphically the 

average values of the results obtained by the girls at the two tests. 

In the group of girls, the average marks in Latin dances increased by 0.36 (5.0%) in the final test. The difference in averages 

is in the confidence interval (0.20; 0.52). In the two tests the results are homogeneously dispersed. The effect size (1.59) 

indicates a very large difference between the averages. The difference of the means is statistically significant, the value of the 

significance threshold p = 0.001 <0.05, for t = 5.01 and 9 degrees of freedom.   The null hypothesis is rejected. In fig. 8 are 

presented graphically the average values of the results obtained by the girls at the two tests.   

 

 

 

 

 

 

 

 

 

 

 
 

 
Fig. 7. The average scores, Standard Section, Girls            Fig. 8. The average scores, Latin Section, Girls  
 

 

We wanted to show that against the background of a high level of motor qualities, the quality of the execution of Standard 

and Latin choreographies designed by us also increases, within the technical-physical tests by awarding grades by a team of 

experts. 

Both girls and boys, in all tests (standard and Latin) significantly improved their grades from one test to another, as 

evidenced by the representative differences between the averages of the grades obtained by our subjects, at a threshold of 

significance greater than t critical, for p <0.05, which rejects the null hypothesis and validates the research hypothesis. 

 

 

Conclusions 

 

Choosing the most appropriate means, optimal dosing of the effort proved their effectiveness in terms of the functional 

assessment, the statistically representative differences between the values recorded in the two tests confirming that the 

adaptability to effort of our subjects has made significant progress. In the same time, both thrust (expansion) in resistance 

mode and the combined motor qualities assessed by the Burpee test have seen significant improvements with obvious positive 

consequences on the performance capacity, thus validating the first research hypothesis. 

The influence of technical training by the functional and physical sphere is highlighted by the superior performances 

obtained by the subjects of our experimental approach to the technical-physical test designed by us, the quality of the technical 

expression being much better at the final test than at the initial test. The statistically significant differences between the marks 

obtained in the two tests thus validate the second hypothesis of our approach. 

Consequently, a coherent physical training strategy, in accordance with the competitive schedule, the training stages and 

the proposed objectives will not only lead to higher indices of manifestation of the specific motor qualities, but will positively 

influence the other factors of training and, by default, the performance capacity. 
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Abstract 

 

The deconditioning syndrome is a gradual decrease in physical activity in the elderly. In our days, the known method in studying the 

negative impact on the health of the old people with physical deconditioning is the studying of quality of life. Quality of life is understood 

as "the meaning for man of his life, the result of the global evaluation, bythe point of view of the human, of his own life." In this study, the 

direct approach is the issue of recovering psychophysical qualities and transferring the skills obtained during physiotherapy sessions in the 

conditions of daily life. The solution of the problem is to develop an adapted program which is effective for the recovery of psychophysical 

qualities and to improve the daily and professional motor activities performed by people suffering from physical deconditioning. This article 

reports the results of the study of improving the quality of life in the elderly with physical deconditioning under the influence of the kinetic 

program. The study was realized on a sample of 10 elderly women, aged between 57 and 62 years. To assess the quality of life of these 

patients we used the SF - 36 quality of life measurement questionnaire. Following the application of this program, it was noticed that it 

contributed to the improvement of all the studied parameters: physical function increased by up to 16.4%, general health - 12.50%, and 

vitality and emotional role by up to 21.4 %. 

 
Keywords: kinetic program, physical deconditioning, life quality, occupational therapy. 

 

1. Introduction 

 

Physical inactivity is a major public health problem. There is irrefutable scientific evidence that lack of regular physical 

activity is a major risk factor in many chronic and degenerative diseases. Prolonged physical inactivity leads to decreased 

muscle activity. It has unfavorable consequences and ischaracterized by: decreased metabolic activity and muscle hypotrophy. 

There may be some severe disorders of themuscular and cardiovascular system caused by lack of exercise.  

The loss of training and therefore of adaptation is called deconditioning and occurs through a prolonged rest necessary in 

certain diseases, but also due to sedentary lifestyle as an individual (Aniyozova D. J., 2016). 

All these contribute both to the decrease of psycho-physical qualities, to the level of health, and to the decrease of the 

quality of life. 

"Quality of life" refers to various areas of health, physical, psychological and social, distinct areas influenced by the 

experience, beliefs, perspectives, expectations and perceptions of individuals (Fernаndez-Ballesteros, R. 2011).  

The influence of physical exercises on health is proven and organized medical physical exercise has its prophylactic, 

therapeutic and recovery effects on the whole body or only on some devices and systems. 

Physical therapy can influence the whole body viewed as an entity, fulfilling the same objectives of maintenance, 

improvement or restoration of the integrative function, respectively of the "state of health". 

Medical exercise has a basic place in the care of chronic diseases, especially cardiovascular, respiratory, metabolic or 

mental illnesses. They also have a major role in the prophylaxis or "treatment" of sedentary lifestyle, old age, and what we 

call "deconditioning" of the body. Through all these exercises is achieved the increase of work capacity, increase of the 

physical and mental performances of the individual "well-being" or the potency of the study. 

Study hypothesis. We assume that, the physiotherapeutic program contributes to the improvement of physical qualities 

in people. 

The purpose of the study. Studying the efficiency of the application of the kinetic program developed to improve the 

quality of life of the elderly with physical conditioning. 

The objectives of the research: 

1. Analysis of the problem of the recovery process of the elderly with physical deconditioning. 
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2. Elaboration and realization of the recovery program for the elderly with physical deconditioning. 

3. Assessing the quality of life. 

4. Analysis of the results of the implementation of the recovery program applied to the elderly with physical 

deconditioning. 

 

2. Materials and methods  

 

The research was conducted at the Community Center in the village of Rublenita, Soroca district between July and 

September 2021. 

Subjects 

The study involved 10 women aged 57-62 years. 

Measures 

A complex of tests was selected for the functional evaluation of the study participants (Corman, M., Pogorleţchi, A., 

2018): 

- Ghenci test - evaluation of the respiratory system; 

- Dynamometry - evaluation of hand muscle strength; 

- Walking test "6 minutes" - evaluation of the cardiovascular system and tolerance to physical exertion; 

- Hauser index - gait assessment; 

- SF - 36 - quality of life assessment. 

The research design involved performing initial and final testing of participants. The physiotherapy program developed 

for the study participants had as objectives: 

- improving cardiovascular function and exercise tolerance, 

- improving muscle strength, 

- improving the respiratory system; 

- improving gait and balance; 

- improving the psycho-emotional state; 

- improving activity of daily living. 

Based on the proposed objectives, the kinetic program included general physical development exercises, stretching 

exercises, occupational therapy, breathing exercises, dosed gait. 

The forms of work we used were performed in groups: refreshment gymnastics, physiotherapy sessions; deescalating 

work. Physiotherapy sessions were held 3 times a week. The first three weeks of the sessions lasted 20-30 minutes, gradually 

increasing to 45-60 minutes. 

The heart rate was taken into account for the dosing of the physical effort. 

The study lasted 12 weeks. 

 

3. Results 

 

There are various tests to assess the elderly, but the physiotherapist is interested in assessing muscle strength, respiratory 

system, gait and balance, stability and coordination. 

For any person who may be at risk for testing, close clinical examination and monitoring during exercise becomes 

imperative, for these people exercise testing is also known as "stress testing" (Sbenghe, T, 2002), for it can become intensely 

demanding. 

Even if the elderly have already developed deconditioning syndrome, physical therapy programs can lead to an 

improvement in its parameters. For this, 3 important issues should be resolved (Caspersen C. J, Kriska A.M., and Dearwater 

S.R., 1994): 

1. The elderly person's preference for physical activities, for a new lifestyle, needs to be improved. 

2. Many elderly people due to certain chronic diseases cannot perform the physical effort, therefore aerobic exercises 

should be carefully selected to have a positive influence on the health of the elderly person with physical conditioning. 

3. There are certain risks when the elderly perform physical activity, so the physical therapy program should be prescribed 

only with the advice of a doctor. 

In the research at the initial testing, the level of functionality of the patients was detected. The results are presented in table 

1. 
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Table 1. Results of the initial and final testing of the study participants. 

 

The results of the initial testing highlight the measurement of the level of functionality of the physical possibilities of the 

patients. 

The initial performance of the test with the Ghenci test found that the functionality of the respiratory system was assessed 

as "bad" (28.2), and on completion of the final test it was assessed as "satisfactory" (32.4). The statistical analysis shows an 

insignificant change of the studied parameters (p > 0.05). 

The average values of the walking test "6 minutes" show us that when performing the initial test the patients in the study 

correspond to the second functional class, on the functional state of the cardiovascular system, with values of 316.4 m, and in 

you final condition 428.3 m, patients moving to the first functional class, which is a significant change, p < 0.05. 

Analyzing the data obtained using the Hauser index, we can see that in patients there was a significant improvement in 

gait, initially the data being evaluated by 2.4 points (gait is problematic, differ in imbalances, unstable gait). At the end there 

is an improvement, with up to 1.3 points (gait has improved, but patients still complain of fatigue when exercising). 

Examining the dynamometry index, we can conclude that when performing the initial test the data was 13.6, which was 

below the age norm, and at the end 15.1, having an insignificant increase of p > 0.05. 

Doing an analysis of the data presented above, we can conclude that the program developed by us had an effect and a 

major contribution to improving gait and all the indices evaluated. The beneficial kinetic program improved tolerance to 

physical exertion, showing us a significant difference. 

The definition most often referred to when it comes to quality of life is the one developed by the World Health 

Organization. According to WHO (1998), quality of life is a multidimensional concept that refers to the individual perception 

of their own life, taking into account the value system and cultural and social context as well as the objectives, expectations, 

standards and concerns of each person. 

The evaluation of "quality of life" or "health rather than quality of life" measures changes in physical, mental, functional 

and social health in order to assess the human and financial costs and benefits of new programs and interventions. 

Table 2 shows the data on the evaluation of the quality of life of elderly patients.  

 
Table 2. Evaluation of the quality of life of elderly patients 

 

Analyzing the data from table 2, we can say that when performing the initial testing the quality of life parameters showed 

a low level on all evaluation scales, the lowest index showing the physical role with 31.0, followed by the social function with 

31.6. 

At the end of the final test, there was an improvement of all evaluated indices, the significant difference being observed 

at the scales: physical function, emotional role, mental health (p < 0.05). 

 

Conclusions 

 

The research results and their analysis show us that the kinetic program developed by us has contributed to the 

improvement of the studied parameters. A significant improvement was observed in the tolerance to physical exertion of the 

cardiovascular system, improved gait. 

The survey using the SF 36 questionnaire showed a significant improvement in physical function, emotional role, mental 

health in the patients under study. 
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Abstract 

 
Practicing the game of volleyball, recreational, but especially in high-level competitions, can materialize in the occurrence of possible 

injuries that can restrict the athlete's activity for different periods of time. Acute and overload injuries are identified, the incidence, 

prevalence, location, injuries in volleyball, the degree of damage, repeatability and recovery period being caused by the presence of risk 

factors, internal and external. Starting from the prevention model (prevention sequence) in 4 stages (van Mechelen et al., 1992), generally 

valid in sports, intervention and prevention strategies can be developed for injuries in volleyball. Injury prevention measures are oriented 

in several directions: equipment and the environment in which the activity takes place; protective equipment, development of tools to assess 

the physical and technical level of the athlete, methods and means of recovery. Three phases (acute, recovery, functionality) in the 

rehabilitation process of the athlete were identified, which can overlap, each of them having specific objectives and directions of intervention 

depending on the physiological stages of healing. Continuous reassessment is needed to ensure the effectiveness of this process. Also, a 

series of intervention means were structured (both in recovery, but especially in prevention) that can be used by the coach / teacher / 

physiotherapist, for the main categories of injuries encountered in volleyball. 
 
Keywords: volleyball injuries, prevention model, prevention measures, recovery intervention strategies and tools 

 

1. Introduction 

 

The health benefits of leisure volleyball have been acknowledged by the practitioners, by other social actors involved in 

the activity (teachers, parents, etc), and by specialists (coaches, sports physicians, psychologists, etc). On the other hand, at 

the performance level, this sport is associated with a risk of acute traumatic lesions and overuse (contact and no contact). 

These traumas may keep the sports performance players from playing for various periods, from a couple of hours/ one day to 

a permanent removal from the sports life. 

The term injury in sport indicates any condition preventing the athletes from fully attending practices or regular 

competitions (Bahr, 2009). The measurement unit of injury incidence/ prevalence rate has been calculated for 1,000 hours of 

practice or game per player. The rate of lesions expresses the percentage of lesions out of all the lesions recorded (Aagaard & 

Jorgensen, 1996). Furthermore, one may distinguish between lesions resulting from a specific, identifiable event (acute / 

traumatic lesions) and chronic lesions caused by repeated microtraumas, without any specific traumatic event causing lesions 

or pain (overuse injuries) (Bahr, 2009; Wang & Cochrane, 2001a). In practice, athletes may keep on playing despite injuries 

(most of them mild). However, often injuries lead to an interruption of the activity for a certain period, depending on gravity 

and treatment.  

Compared to other contact sports (handball, football, ice hockey), where the incidence and gravity of injuries are much 

more numerous, volleyball is a safer and less risky sport (2.6 / 1,000 hours played; 4.6 during the game and 1.8 during practice, 

Reeser et. al., 2006, Bere et. al. 2015). The overuse injuries have an incidence of around 0.6/1000 hours played (Aagaard & 

Jorgensen, 1996, Verhagen et. al., 2004). Though the regulations of volleyball state that the players of the two teams will be 

separated by a net, thus avoid any direct physical contact, athletes are exposed to the risk of traumatic injuries in various areas 

of the body.  

The most common acute traumas in performance volleyball (indoors, on the beach, adapted – sitting and standing) are 

lower limb injuries, at the ankle level (sprains and other diagnostics), confirmed by all specialised studies (Bahr & Reeser, 

2003, NCAA, 2004, Briner & Gallo, 2010, Eerkes, 2012, Monka et. al., 2015, Ciesla et. al., 2015, SPORT MEDICINE, 2016, 

Reeser et. al., 2017, Périard et. al., 2017, Pimenta et al., 2017, Reitmayer, 2017, YakupKoc & Yeniceri, 2018, Chojeta et. al., 

2020, Hauser et al., 2020, Nurja, 2020). Concerning the incidence of other lesions and traumas – at knee level, at the level of 

the hitting upper limb – shoulder, hand (wrist, fingers), at spinal level, in the low back area, other traumas (head or body hits 
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without loss of consciousness, concussions, etc) -, literature reviews determine slightly different hierarchies Bahr & Reeser, 

2003, Sole et. al., 2017, Comstock et. al., 2019, Melerdi et. al., 2020). The risks of injury during competition are higher than 

during practices, for both women and men (Kilic et. al., 2017, Aagaard & Jorgensen, 1996, Bahr și Bahr, 1997, Verhagen et. 

al., 2004, Reeser et. al., 2017). Van Mechelen et al. (1992) show that the incidence of injuries is higher than average before 

the competitive season and during long tours. Bajorek et al. (2016) conclude that less experienced and younger female athletes 

are more prone to injuries. Azuma et al. (2019) consider that the injuries during practices are more likely disorders, while 

those that occur during competitions are traumas. Indeed, they are more serious, required longer interventions and more 

complex medical procedures. Aagaard & Jorgensen (1996), Verhagen et. al. (2004), Yang et. al. (2012), Seminati & Minetti 

(2013), Magnes et. al. (2017), Chojeta et. al. (2020), analyse the chronic and overuse injuries. 

Very few studies have analysed injuries in adapted volleyball (Bradtmueller, 2008, Nuhu et. al., 2020). Reeser (2017, p. 

181-189) postulate that – besides the volleyball demands on the loaded segments (shoulder, back, hips, knees, ankles) from a 

musculoskeletal and ligamentous perspective, for adapted volleyball, one should also consider the biomechanical 

modifications in the execution of technical actions by persons with physical disabilities, to which we add those caused by the 

use of braces. In these conditions, there is a higher risk of overloading and excessive injury compared to “normal” athletes. 

Melzer et al. (2001, cited by Reeser, 2017) identified the osteoarthritis incidence at the level of the impaired lower limb at the 

level of men practicing sitting volleyball, while among amputated women, there is a higher prevalence of arthritis at knee 

level (in the amputated leg). Another study (Reeser, 1999, cited by Reeser, 2017) investigated the standing volleyball players 

that attended the PG of 1996, where the most common lesions concerned the ankle / leg, shoulder, wrist / hand and knee 

(sprains, tendinitis, bursitis). They emerged mostly during practices or warm-ups before the competition. Ankle traumas were 

caused by contact with another player. The residual limb or the prostheses were involved in less than half of all lower limb 

injuries and in none of the reported upper limb injuries. Athletes with lower limb deficiencies record a higher injury rate than 

those with upper limb deficiencies. The recovery period for the lower limb was longer compared to the upper limb. 

 

2. Methods  

 

We set out to achieve two goals by conducting this study. On the one hand, we conducted a descriptive review of the 

literature related to volleyball injuries, available in international databases. Only those studies that were published in English 

were analysed. Based on this review, we were able to identify the state of knowledge about the injuries that appeared as a 

result of practicing volleyball, especially at the competitive level, both in classic and beach volleyball, as well as in adapted 

volleyball, but also the systematization of risk factors, training strategies. intervention and prevention. The second objective 

was to propose a series of useful tools in the recovery and prevention process, available to athletes, coaches and 

physiotherapists.  

 

3. Results and discussion  

 

Risk factors in the emergence of volleyball injuries 

Studies referring to injuries recorded among volleyball players divide the factors making players more prone to injuries 

due to practice into main categories. From the category of internal factors are identified: gender (Aagaard & Jorgensen, 1996, 

Yang et al., 2012, cited by Chojeta et al., 2020, Massada, 2011, Bajorek et al., 2016, Sole et. al., 2017, Mlerdi et al., 2020, 

Wasser et al., 2021); anthropometric characteristics (weight, height, body mass index, length and circumferences of the lower 

and upper limbs, joint diameters, hitting arm - right-handed / left-handed, body posture, location of the center of gravity, joint 

mobility, etc.), associated with game-specific motor qualities (reaction time, explosive power - relaxation, agility, 

coordination, etc.), psychological characteristics (focus, resistance to stress, pain and fatigue, A or C type personality, self-

concept, self-control, acceptance risk) and training characteristics (Van Mechelen et. al., 1992, Vanderlei et. al., 2013, 

Sharareh et. al., 2013, de la Cruz-Márquez et. al., 2011, Seminati & Minetti, 2013, Ciesla et al., 2015); age (Bere et. al., 2015, 

Bajorek et. al., 2016, Hesami et al., 2020, Wasser et. al., 2021); history of previous lesions (Bahr & Bahr, 1997, Biese et. al., 

2020, Amaral et. al., 2020); adaptive changes of the musculoskeletal system / physical defects (Seminati & Minetti, 2013, 

Hadzic et. al., 2009); insufficient physical training (Bajorek et. al., 2016); inappropriate practices and behaviors (smoking, 

use of drugs and doping substances, insufficient rest by losing nights, etc.) (Magnes et. al., 2017). 

External factors include the following: the mistakes made by athletes (Bajorek et. al., 2016), the duration of sports career 

(Ciesla et. al., 2015), the set when injuries emerge are not different concerning the rate of injuries (Vere et. al., 2015). There 

are no differences in the emergence of injuries regarding the wining and the losing team (Bere et. al., 2015); the position in 

the field – the players closer to the net are more prone to injuries; those I attack are more prone to landing sprains and contact 

with the leg of an opponent (for first-line attack), of a teammate (for second-line attack) (Amaral et. al., 2020); playing 

positions (Aagaard & Jorgensen, 1996, Amaral et. al., 2020, Monka et. al., 2015); formal game setting – competition makes 

players more prone to the emergence of injuries than training (frequency and severity). Longer competitions may favour the 

emergence of injuries due to fatigue (practices usually have a predetermined duration). Frequent and short practices are safer 
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than rarer but longer ones (Pimenta et. al., 2017, Biese et. al., 2020, Amaral et. al., 2020). External factors also include training 

methodology (Bajorek et. al., 2016) and forcing the formation process (Aagaard & Jorgensen, 1996); coach’s conduct; 

competition rules and referees (Bajorek et. al., 2016); hygiene and health conditions (Bajorek et. al., 2016); inadequate sports 

attire (Bajorek et. al., 2016); protective equipment; physical setting (hard playing surface, lighting, temperature, humidity, 

weather conditions for outdoor volleyball) (van Mechelen et. al., 1992, Périard et. al., 2017); higher demands of sports 

competition and spectators’ expectations concerning the attractiveness of sports (Olex-Mierzejewska, 1996, cited by Bajorek 

et. al., 2016). 

Injury prevention and intervention strategies in volleyball 

Van Mechelen et al. (1992) propose an injury-prevention model for sports, which may also be applied to volleyball. The 

conceptual model – the sequence of prevention – involves implementing preventive measures adapted to sports injuries, based 

on epidemiological studies, to determine their incidence and aetiology (risk factors and mechanisms). This is a four-step 

model: 1. Identifying and describing the extent of the sports injury problem; 2. Identifying the aetiological factors (internal – 

individual and external – environmental) and mechanisms with a role in the emergence of sports injuries; 3. Introducing 

measures likely to reduce the risk and / or future severity of sports injuries. This step relies on the aetiological factors and 

mechanisms as identified in the second step; 4. Assessing the effect of the preventive measures enforced. This assessment is 

based on repeating the first step. 

The measurement unit of sports injury incidence is expressed as the number of sports injuries per exposure time (e.g., per 

1,000 hours of sports participation – training or competition) to facilitate the comparability of the research findings. 

The incidence of sports injuries depends on: a) the method used to count the injuries: prospective (quantifying the exposure 

time injury, accuracy of risk and incidence estimate as per the level and type of an athlete’s exposure); retrospective 

(identifying risk factors considered in case studies, for instance); b) the method used for determining the population at risk; 

c) sample representativeness. 

The severity of sports injuries may be described relying on six criteria:  

- nature of sports injury (the diagnoses and their severity on an evaluation scale) 

- treatment duration and nature – duration ranges from “mild/minor” injury (a couple of days – a week), “moderate” 

(1-3 weeks) to “serious” (5-6 weeks of recovery); there are injuries: not requiring medical assistance; self-treatable; treated 

by the first-aid attending/nurse on site, by the generalist physician, by an ER, by a physical therapist/masseur, by a specialist 

physician. 

- sporting time lost – depends on the number of treatments, localisation or injury and medical diagnosis 

- working time lost – the interval when the athlete must be out of the working field (medical leave) – sporting activity 

- permanent damage – most injuries heal completely, without any permanent damage (residual symptoms); some 

damage may be mild, determining alterations in the athlete’s participation level; other injuries may cause permanent invalidity 

or even death (far rarer in volleyball than in other sports) 

- cost – the direct and indirect consequences of the injury: financial (costs of medical investigations and treatment, 

costs due to the activity interruption), social (insurance, legal expenses, quality of life costs – lower socio-professional status, 

depending on a caregiver, etc) 

Studies propose a series of intervention strategies to prevent the emergence of injuries during volleyball practices and 

competitions (van Mechelen et al., 1992, Reeser et al., 2006, Bahr, 2009, Popescu & Masari, 2011, Stirbu et al., 2012, Petrea 

& Rusu, 2014, Kraemer et. al., 2017, Kilic et. al., 2017, Mohammed, 2018, Veena Kirthika et. al., 2018, Albaladejo-Saura et 

al., 2020, Amaral et al., 2020, Gouttebarge et al., 2020, Nurja, 2020). They concern the individualised adoption of measures 

on various components, and they have been highlighted by athletes, coaches and the medical personnel of the team (physician, 

physical therapist, masseur, etc). The increase in the efficiency of these measures aims to reduce the incidence of volleyball 

injuries and the related costs. Hence, prevention measures concern: 

- the equipment and setting of the activity (protection for the net pillars; securing the free area around the field; 

ensuring a smooth field surface, without any bumps; for beach volleyball, no sharp objects in the sand, a small granulation, 

etc; removing objects from the playing area – goals, basketball panels, etc; securing breakable lighting devices; improving 

sports competition security through specific organisation and progress modifications); 

- individual protective equipment (proper attire – padded shorts, knee pads, high footwear with ankle pads and soles 

with layers for buffered glanding, arm pads); support devices (orthopaedic equipment) – for ankles, knees, back, fingers – 

orthoses, Kinesio-Taping on various body segments, finger taping – individual or for two fingers); protective equipment for 

sun exposure in the case of outdoor volleyball (sunglasses, hat, sunscreen)); 

- physical and technical evaluation tools for players (progressive balance workout routines for the ankle (cushion / 

balance plate) (e.g., the Y-Balance test); specific workout routines for strengthening the segments loaded and prone to injuries 

and / or affected by an injury; stretching routines (before, during and after practice / competition); plyometric routines; eye-

motor coordination routines; mobilisation and joint stabilisation routines at the lower limb level; workout routines to ensure 

the flexibility of the targeted segments; workout routines to acquire and improve the execution technique of individual 
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technical elements; movement models to acquire and enhance the landing technique; practicing additional physical and 

sporting activities – swimming, gymnastics, basketball, walking, cycling, etc); 

- instruments for designing, monitoring and assessing practices (monitoring the training task, particularly for overload 

injuries; reducing the volume (too many practice sessions, competitions) and intensity of effort exposure; warming up the 

body for effort, before practice or competition; gradual increase of practice intensity after the recovery period following an 

injury; resuming practice sessions before full recovery ; designing the training sessions – planning the practice components 

(physical, technical, tactical, theoretical, psychological training); thorough physical preparation (before the competitive 

season; learning game rules and rules of fair play behavior; 

- post-effort recovery methods and means (exercise support, cryotherapy, hydrotherapy, local massages, rest, etc) 

- body hydration 

- balanced diet. 

Many injuries suffered by athletes are neither declared, nor medically assisted. No specialised intervention is necessary 

from the medical personnel, nurses or physical therapists. Hence, most injuries are mild. Moderate and severe injuries usually 

require specialised medical treatment, either on site or in the medical practice of the place where the practice session or 

competition is held. A small percentage of injuries ends up being treated in the ER sections or, in the worst-case scenarios, in 

operating rooms. There are also subsequent medical interventions, namely further investigations (e.g., MRIs, X-rays, EEGs, 

etc), or specialised treatment due to the diagnosis the medical prescriptions from a specialist. 

Some treatments involve medical procedures and methods applied in specialised clinics, while others may be related to 

physical therapy methods and techniques. Treatment options may be classified by several criteria, but they are usually divided 

– vaguely – into: prescription drugs, thermal methods, manual therapies, electrical methods, invasive options and 

strengthening regimens. Studies (Monka et. al., 2015) have highlighted that (laser) physiotherapy and cryotherapy are among 

the most common treatment methods for injuries suffered by professional volleyball and handball players, while manual 

therapy is less applied. Amaral et al. (2020), following a four-year longitudinal study on the male players of the Brazilian 

national team, propose a prevention and rehabilitation protocol enforced by the interdisciplinary medical staff of the national 

team. 

Albaladejo-Saura et al. (2020) have shown that a preventive 8-week program comprising two 20-minute sessions during 

warm-up may improve the stability of lower limbs in young volleyball players. The multidisciplinary prevention program 

included a strength exercise, two basic exercises, a plyometric exercise and a joint stability exercise. 

Gouttebarge et al. (2020) created a warm-up routine, “VolleyVeilig”, introduced to assess its effectiveness in preventing 

and reducing acute and overtraining injuries (for shoulder, knees and ankle) on a competitive season, on a sample of adult 

volleyball players, at the leisure level in the Netherlands. The program introduced, with a limited access on a platform with a 

password access, takes 15 minutes and it includes exercises for cardiovascular warm-up, to prepare for specific volleyball 

routines (2-3 minutes), basic stability exercises (2-3 minutes; e.g., “straight beam”), exercises meant to prevent knee injuries 

in particular (4-5 minutes; e.g., “squats”) and exercises meant to prevent shoulder injuries in particular  (4-5 minutes; e.g., 

external rotation power with a resistance elastic band). Exercises meant to prevent ankle injuries (2-3 minutes; e.g., a position 

involving the legs) are also included in the warm-up program. 

Périard et al. (2017) propose a set of preventive measures for beach volleyball players: perform adaptative workouts in 

similar conditions of thermal stress as the competitive ones for at least a week, ideally two weeks; acquiring intervention 

methods to decrease body temperature; wearing protective equipment (protecting the skin and eyes, the lower limbs); 

monitoring skin appearance to prevent the diseases emerging as a results of prolonged sun exposure, proper hydration before, 

during and after effort. 

Intervention and treatment procedures are necessary to prevent the situations when athletes are left with sequelae of an 

acute injury left untreated or poorly treated. The rehabilitation program should aim to restore optimal function, thus 

intervening to reduce symptoms throughout a minimum recovery period. The goal here is for the athlete to miss as little as 

possible of sporting activity, at the same time lowering the risk of relapse. Hence, the diagnosis should be set as early and 

accurately as possible, thus identifying the underlying mechanisms of the injury and designing and updating permanently the 

rehabilitation program. In the case of musculoskeletal injuries, it aims to regain the range of motion, strength, endurance, 

neuromuscular control and proprioception at the level of the impaired segment. 

Curtiss and Reeser (2017) show three phases in the athletes’ recovery process; each of them had specific objectives and 

directions by the physiological phases of healing: 

- the acute phase – the clinical symptoms are relevant, even before determining the diagnosis; we intervene to manage 

pain and bruising, to restore the range of motion and to prevent secondary complications; we use painkillers, thermal packs 

(cold, with ice or hot), protection, rest; we consider the mitigation of harmful effects due to the inactivity of the injured part 

and the preservation of tone for the segment untouched by injury.  

- the recovery phase – we focus on stimulating the impaired segment, thus facilitating its gradual recovery, and the 

recovery of associated structures, thus involving the entire functional biomechanical complex. 
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- the functional phase – we focus on preventing the emergence of a new injury and we include the optimisation of the 

function and the maximisation of movement technique and efficiency.  

Though the recovery phases overlap, the progress of each phases requires permanent re-evaluation. To make the 

intervention more effective, we need to identify the barriers in attaining the goals for each phase and the entire recovery 

process. The main objective is to get the athlete back to practice and competitions.  

Though a proper treatment and the recovery of injuries provide athlete the possibility of returning to sporting activity as 

soon as possible (training and competition), it would be ideal for the training team (from the coach to the physical trainer, 

physical therapist, physician, psychologist, etc) to consider the complete prevention of injuries. Curtiss and Reeser (2017, p. 

144) propose the concept of prerehabilitation, namely the process of preventing excessive injuries by including a strength 

and conditioning routine for the overloaded muscle groups within the practice of volleyball. The routine includes a program 

of specific training structures, with exercises for increasing muscle flexibility and joint ROM, for increasing endurance by 

minimising overtraining risk, along with a proper rest and diet regimen. The same authors (p. 44) propose a set of general 

rules in sequencing these exercises: 

- target large muscle groups before small muscle groups 

- the use of multiple-joint exercises before the those involving the use of one joint 

- alternating push and pull exercises  

- alternating exercises for the upper and the lower body  

- performing exercises for weaker areas (considered as priorities) before stronger areas 

- performing lifts before basic strength and single-joint exercises  

- performing power exercises before other types 

- performing more intense before less intense exercises 

Specific tools used in the program of prevention and recovery of volleyball injuries 

To develop prevention and recovery programs, scientific literature (not just volleyball-related) provides a multitude of 

exercises and working methods. Their selection (depending on the objectives and phases of the athlete having suffered an 

injury and his particularities) represent the key elements in attaining sports performance by preventing future injuries and 

optimising the rehabilitation process following an injury. In addition, the experience and information available to specialists, 

the access to various specific equipment and devices, etc, may increase the efficiency of the program.   

In the case of injuries suffered by players practicing adapted volleyball (sitting and standing), we should consider, during 

the prevention and recovery phase alike, the athlete’s deficit or disability. 

 In the following lines, I propose several guidelines including means structured by the types of injuries in volleyball. 

Some exercises are specific to the acquisition of individual technical actions in attack and defence, by observing the 

methodical principles of staging the effort, increasing the complexity of actions and the working volume. Furthermore, 

exercises may have a limited range of motion initially, in mild conditions (e.g., in water), due to the consequences of injury; 

subsequently, we may use body weight or additional weights. Thus, for: 

Ankles 

- exercises for block step / landing, during the attack (individual, in pairs), for jump serves 

- balance drills on a balance disk (plate / cushion), initially only keeping still, then throwing/passing the ball, with and 

without torso twists 

- drills for volleyball technique acquisition (individual attack and defence technical actions) 

- damage-assessing exercises (learning the rule of not exceeding the central line when the player is in the first line) 

- proprioceptive training drills for athletes with a history of injuries 

- proprioceptive joint control right after the injury 

- specific exercises for the impaired ankle during warm-up (joint rotations, tiptoe steps, on the internal and external 

side of the foot, plantar flexion/ extension, stretching exercises, etc) 

- plyometric exercises 

- jumps (in different planes – forward, to the sides, on one leg, on both legs, with different lower limb combinations 

(together - apart, apart – crossed, etc), landing in various positions (in semiflexion, in flexion), standing / moving, long jump, 

deep dive, complex leaps combined with other movements – Ts (standing, vertical jumps with arms raised, dive landing, 

squat-jump with legs outstretched to the back, dive landing, vertical jumps with arms raised) 

Knees 

- exercises for block step / landing, during the attack (individual, in pairs), for jump serves and jump passes 

- balance drills and joint stabilisation drills (e.g., maintaining balance on the line, on an inclined plane, on the balance 

plate, jumps in various planes, on one or both legs) 

- drills for volleyball technique acquisition (individual attack and defence actions) 

- damage-assessing exercises (e.g., correcting knee position in the flexion of the lower limb, which should be above 

the toes) 

- plyometric exercises (jumps on, from objects / box, stairs, etc) 
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- warm-up drills (joint rotations, squats, stretching exercises, etc) 

- drills for lower limb muscle mass building (pushes, squats, isometry, etc) 

Shoulder 

- plyometric exercises (e.g., lying flat, on the massage table, throw the hitting arm and catch the rebound ball to the 

side of the table; catch the ball at table height) 

- shoulder joint rotations (arms to the sides, arms outstretched, front and back rotations, etc) 

- joint-stabilising exercises (e.g., arm raises, swings, etc, joint mobilisations, etc) 

- catching and throwing the ball towards a teammate/ the wall (throwing methods – with both hands, with one hand, 

overhand, float, directly towards the colleague / the wall, distance from the colleague / the wall, throwing height) 

- push and stretching exercises (e.g., standing or sitting, arm flexed at face level, holding the elbow with the palm; arm 

flexed, hand to the back, elbow raised, holding with the palm of the other arm; lying on one side, lower limbs flexed, arm on 

the lying side flexed, holding the wrist with the other hand, push-ups) 

- drills for volleyball technique acquisition (individual actions, especially attacking, overhand and jump serves) 

- damage-assessing exercises 

- exercises for increasing in associated muscle mass (upper limb, back, chest muscle chain) 

Hands (fingers) 

- exercises for the correct placing of the finger upon the contact with the ball in the execution of individual actions 

(especially, overpass with one or both hands during the block) 

- exercises for acquiring the specific technique of individual actions (especially, overpass with one or both hands 

during the block) 

- damage-assessing exercises (e.g., applying finger guards, avoiding wearing jewellery) 

- strength exercises for upper limb muscles and ligaments – fingers, forearms, the entire upper limb muscle chain 

(push-ups, medicine ball throws and catches using the digits – various sizes and weights of the ball, different distances and 

heights) 

Back area 

- strength exercises (front, side plank – straight arm or forearm plank; on all fours, lifting the arm and opposite leg, 

stretching each limb) 

- stretching exercises (with gymballs of various sizes) 

- exercises to make the back and hips more stable and flexible 

- exercises specific to warm-up, before executing the attack, jump serve, etc (extensions, flexions, torso twists and 

rotations, arms to the sides, arms outstretched, holding a ball of various sizes and weights) 

- exercises for acquiring the specific technique of individual attack and defence actions  

- push drills. 

 

Conclusions 

 

The performance obtained in volleyball depends on several factors, including the prevention and/ treatment strategies for 

possible injuries. It is the goal of everyone involved: the athletes and the technical team members (coaches, physical trainers, 

physical therapists, physicians, etc). By identifying the aetiology and mechanisms of injuries, we can plan and monitor the 

recovery process closely. At the same time, we can prevent possible future injuries or relapses. By choosing the most effective 

intervention means and instruments (depending on the pathology and the athlete’s particularities), we may favour recovery 

and reduce the period of absence, thus ensuring reinsertion in the competitive activity. 
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Abstract  

 

This article reflects the opinion of several Although current legislative measures recognize parents’ participation in kindergarten life, several 

difficulties remain and many barriers need to be broken down as there are still uncomfortable situations to be dealt with between 

kindergarten and parents. In this context, the aim of this study is to identify and to interpret parents, teachers and specialists’ opinions 

concerning parental involvement and participation in their children's kindergarten life. This study was carried out in an interpretative and 

descriptive paradigm which involves children with Special Educational Needs (SEN), their families and the relationship between them and 

the kindergarten their children are attending. It is an exploratory, cross-sectional study, with convenience sample of 18 parents/ tutors, 

teachers and specialists and 16 children attending a kindergarten. The results were analyzed through a descriptive statistics program, SPSS. 

The results of the study will help us build a viable and determined partnership between family, kindergarten and community. 

 
Keywords: educational partnership, special educational needs, preschool institutions integrations, disabilities. 

 

1. Introduction  

  

Preschool is the period of the initial formation of the personality, the period of the appearance of the first relations and 

attitudes that constitute a superior level of organization of the psychic life of the child. Instead of the child's dependence on 

external impressions, instead of emotional instability and fluctuation, in preschool we will find detachment, separation of the 

child from the perceptual field, greater organization and stabilization of behaviors, possible due to essential changes in the 

structure of mental activity (Ionescu, 2000). 

The family is also the first launching base in the world. To fulfill this role, the family must be open to the world, giving 

the child the opportunity to enter it. The family is the first sociocultural initiator of the child. Here are laid the starting points 

of the intellectual, moral, aesthetic, physical and social development of the child (Ionescu, 2000 & Lessel, 2007). Working 

with parents, as partners, to ensure the child's development in the educational program in kindergarten, can become a good 

start to create a self-respect for parents, confidence in their skills, making them better. Kindergarten is the first step of the 

education system. Therefore, I support the idea of involving parents in the educational program from the beginning, only in 

this way, they will be able to form partnership skills with the kindergarten and implicitly, with the teachers (Barna & Agapii, 

2019). 

The term of partnership is "defined as the association of two or more partners, and in the specialized literature, partnership 

is the formal or informal way, by which two or more parties decide to act together, in order to achieve a common goal. 

Partnership, ensuring the coherence of educational influences and all the factors that act on children is a major goal and must 

be achieved. The problems involved in this area are many. Children who come to kindergarten may have difficulty adapting, 

both in terms of socialization and intellectually, aesthetically, physically. Their causes can be identified by the teachers, 

together with parents. It is good to consult both parents of children with difficulties and those with natural development in 

order to establish educational programs, in which family can be in2volved. The partnership between kindergarten and family 

knows many forms in which the proposed activity leads to raising and educating the child by matching the educational factors: 

meetings with parents where are presented main aspects of kindergarten activity; round tables; visual propaganda - displaying 

various materials on educational topics, especially materials showing children's activity; visits of the kindergarten by the 

parents; participation in activities, walks, excursions, with their children, festivities (Racu & Racu , 2014). 

The kindergarten-family partnership refers to the construction of positive relationships between the family and 

kindergarten. A unification of the system values that can have a helpful effect on the children is when they observe that teacher 
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is consulting with the parents. All parents need basic information about their children. They must be informed about basic 

purposes of the educational program in which their children participate and must be involved in decision-making. Parents 

need to be informed about their child's progress, but also of the kindergarten's perception of the child's qualities and problems. 

The teacher will suggest to them how they can help their children at home, because are parents who offer to their children 

additional support in learning. Partnership, ensuring the coherence of educational influences and all the factors that for 

children are major goals and must be achieved. The problems involved in this area are many. Children who come to 

kindergarten may have difficulties in adapting, both in terms of socialization and intellectually, aesthetically, physically. Their 

causes can be identified by the teacher, together with parents. It is good to consult both the parents of children with difficulties 

and those with natural development in order to establish educational programs in which family can be involved (Lessel, 2007). 

Integration is the complex and long-term process that involves ensuring the participation of children with special 

educational needs in professional and social life, together with other children, promoting self-knowledge, mutual knowledge 

and reciprocated familiarization. There are five levels of integration that are interdependent with each other, ensuring the 

success of special educational procedures for the integration of children with special educational needs: 

● physical integration; 

● functional integration; 

● personal integration; 

● social integration; 

● societal integration (Racu & Racu, 2014). 

Parents react by overprotection, acceptance, denial or rejection. These reactions determined the grouping of parents in 

balanced, indifferent, exaggerated, authoritarian (rigid), inconsistent. The kindergarten program must give children the chance 

to train in a positive way with confidence in their strengths. It matters a lot the teacher's assessments, the names, the positive 

or negative way in which teacher reacts to the children's actions. In kindergarten, the educator must find the appropriate place 

and role through which each child can participate. The diagnosis or complex evaluation is the responsibility of the specialist 

(psychotherapist, teachers, speech therapist, physiotherapist) (Racu, Agapii & Stempovschi, 2016). 

The purpose of the research aims at the conceptualization, elaboration and experimental validation of the Kindergarten 

- Family Partnership Project focused on facilitating the social integration of preschoolers with special educational needs.  

Research hypothesis. In realization of the research, we started from the following hypothesis: "coherent cooperation", 

constructive of teachers in the multidisciplinary team in kindergarten activities that will lead to the facilitation and social 

integration of children with special educational needs. 

 In order to concretely guide the research activity, we established and formulated the following research objective: 

● Elucidation of the theoretical landmarks of the process of social integration of preschoolers with special 

educational needs in the context of capitalizing on the kindergarten-family partnership; 

● Evaluating the level of social integration of preschoolers with special educational needs; 

● Substantiation and elaboration of a Kindergarten-Family Partnership Project focused on facilitating the social 

integration of children with special educational needs; 

● Processing and interpretation of experimental data; 

● Elaboration of general conclusions and recommendations. 

Evaluation of people with special needs. The evaluation of people with special needs is based on complex knowledge 

of medical, psychological and social plan, covering the entire issue encountered by educational attainments, especially in the 

ordinary living environment. It should be emphasized that, in the vast majority of cases, the evaluation is a continuous process, 

not an instant X-RAY of the subject’s condition, requiring a prolonged collaboration, differential between the members of the 

evaluation of the team and the person with special requirements. Also, evaluation as an indispensable process in the structure 

of services offered to people with disabilities, is based on a series of important elements, frequently invoked in the current 

specialized literature: a certain philosophy of evaluation, coherence and unitary constructions of content evaluations, modern 

and flexible legislation in the field of social services. Last but not least, the evaluation is based on the series of criteria that 

can be classified as follows:  

● specific criteria to each field (medical, physiological, educational and social); 

● specific criteria for classification in a degree of deficiently/disabilities; 

● specific criteria for school and professional orientation. 

All those special educational requirements and types of criteria complement each other and, as a result, evaluators must 

consider all aspects of evaluation. When a specialist is in the situation of evaluating a child with (possible) disabilities, he 

must know from the beginning that his approach cannot be unique, but complementary to that of other specialists and 

correlated with actions belonging to other evaluation levels: 

a) medical evaluation - involves clinical examination and laboratory and paraclinical investigations, in order to establish 

a complete diagnosis that will lead, along with the results of other types of evaluation, to determine the type of deficiency; 

b) psychological evaluation - is performed by reference to existing standards, by specific tests and tools aimed at certain 

special educational procedures psychic, intelligence, skills and personality as a whole; 
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c) educational evaluation - refers to establishing the level of knowledge, the degree of assimilation and correlation of 

special educational attainments with the aptitude potential and intellectual level of the child, as well as the identification of 

special educational requirements; 

d) social evaluation - involves the analysis, especially, of the quality of the child's development environment, 

environmental factors and personal factors (Baran-Pescaru, 2004). 

In order to achieve a partnership of special educational successes, there are special educational needs to go through “stages 

of exploration - evaluation - planning - training - initiation - realization - verification - regulation - consolidation - action - 

implementation - evaluation” (Ciocanu & Bacanu, 2013). 

 

2. Material and methods 

 

The research took place at the "Sun Rise" kindergarten during September-December 2020. In this study we used a sample 

of convenience. Therefore, we selected individuals following certain criteria, trying to make sure that they were as 

representative as possible. 

Those selection criteria were as follows:  

● specialists working in the kindergarten in which we practice our profession (teachers, physiotherapist, speech 

therapist, psychotherapist);  

● the children participating in the study were divided into three groups depending on age. The following structural 

peculiarities should be mentioned: group 1 is characterized by children aged between 1.5 -3 years (43.75%), group 2 is 

characterized by children aged 3-5 years (25%); and group 3 which is characterized by children aged 5-7 years (31.25%); 

● parents / tutors of children involved in the study. 

Our research sample included: 18 parents / tutors, 16 children (from all three groups), 4 teachers/ director and 3 specialists 

(physiotherapist, speech therapist, psychotherapist). This type of sampling (conventional sampling), included in "non-casual 

sampling methods" uses a group of individuals who are available and according to some authors, "its advantage is fast, cheap 

and easy". Questionnaires are already used in the education system and have been adapted to the reality we wanted to study. 

The specialists received a separate questionnaire now used in the education system as well. 

Questionnaires completed by parents / tutors contains questions about the perspectives of the family-kindergarten 

educational partnership. The questionnaire given to educators and specialists involved in the educational process presents 

questions:  

• part I for the collection of personal and professional data (sex, age, employment status, seniority and academic 

qualifications);  

• part II on the perspectives of the family-kindergarten partnership regarding the inclusion and integration of children with 

special educational needs;  

• part III regarding the perspectives of the family-kindergarten partnership regarding the communication with the parents 

/ tutors. 

SPSS software was used to enter and analyze the obtained date. 

 

3. Results 

 

Based on the question that served as the basis for this study "What is the cooperation between kindergarten and family 

taking into account the inclusion of children with special educational needs" - we systematized the main results to be extracted 

from this research. Taking into account the opinions of parents / tutors about their involvement and participation in the 

activities of children in kindergarten, we found that their involvement and monitoring of children attending kindergarten is 

quite positive. On the other hand, the percentage of parents / tutor of children from 1st group who are dedicated to supporting 

children in their homework, shows that the involvement of parents / tutors is at 16% at the beginning of the study and 25% at 

the end of the study. Parents / tutors in children's activities changed the percentage of children's monitoring from 60% to the 

initial assessment up to 41% (Fig. 1). 

 
Fig. 1. Criteria for monitoring, involvement and participation of parents in children's activities. 
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The most significant aspect regarding the parents / tutors who monitor their children in 2nd and 3rd groups is their concern 

is the way the activities are carried out. The less positive data refer to the study conditions. Regarding the reasons why parents 

/ tutors go to the meetings (or other activities) and the reasons why they do not (are different), during the study a number of 

30% of parents did not confirm their participation in the meetings. Those who walk throughout the year want to get 

information about the behavior and performance of their children. Regarding the reasons highlighted by those who do not 

attend those meetings, the tutors provide personal, family, as well as professional reasons (as their work schedule). These 

results are consistent with other studies that indicate this, as both family members are at work and this is a determining factor 

in the non-involvement of parents in children's activities. Parents also mention that the meetings and work schedule are 

incompatible as well as the lack of involvement of the family in the integration of children, due to their characteristics and 

living conditions. The most used communication strategies by educators and specialists with the family are: correspondence, 

phone calls, meetings with parents, celebrations or other integration activities. There are also individual meetings. 

Given that 90.9% of teachers and specialists use meetings with parents as a communication strategy can mean the 

involvement of the family in the activity of preschool as a formal and bureaucratic partnership. Informal moments by 

kindergarten to contact parents may predict that the kindergarten-family partnership does not go beyond routine and ad hoc 

calls with meaningful attributes “even though many attempts and efforts have been made, the family-kindergarten partnership 

is still in its infancy and almost sterile”. However, the autonomy of administration and management of preschool units 

provides for the creation of new forms of participation of parents / tutors or other family members in cultural or sports activities 

in which other children participate (partnership 2 in Epstein typology) is 77% at the beginning, which confirms that the 

partnership between the family and the kindergarten is weaker and that in the end it has grown significantly. The parents were 

very pleased with each event. Photographs were taken which provide evidence and support for completing the Group Journal, 

another assessment tool. A questionnaire was applied at the end of the activity. Based on the questionnaire, the Activity Report 

was then completed. Thus, a 22% increase was observed in the involvement of parents in cultural and sporting events, the 

final data being 99% considered that this type of activity has a constructive character in proportion of 100% (Fig. 2). The 

children were very pleased with each activity, asking countless times when we will carry out such activities in the future. 

Their joy was at the cultural events with outings outside the kindergarten (walking in the park, theater, exhibitions) events 

organized within the different kindergarten (cooking activities), as well as sports events that were also organized within the 

kindergarten. Photographs were taken which provide evidence and support for completing the Group Journal, another 

assessment tool. A questionnaire was applied at the end of the activity. Based on the questionnaire, the Activity Report was 

then completed. Therefore, the following were observed: - parents participated in a proportion of 77%; - considered that this 

type of activity has a constructive character in proportion of 99%; - the parents' contribution consisted in purchasing the 

ingredients necessary for each activity; - expressed the desire to participate in other activities of this kind (Fig.2).  

 

 
Fig. 2. Types of activities and involvement of parents/tutors. 

However, the literature and studies show promising strategies for family involvement in the partnership, as well as the 

integration of children with special educational needs. Implementing a many specials team in kindergarten, in our opinion, 

the best way to promote the inclusion of different stakeholders in the teaching and learning process the percentage increased 

from 86% to 99% and the need arose to hire a school counselor for to prepare children from 3 rd group to school (Fig. 3). 
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Fig. 3. Comparative data of the multidisciplinary team involved in the educational process. 

 

From the point of view of the inclusion of children with special educational needs, 90% of the respondents were satisfied 

(including the tutors) in terms of simpleness of understanding the terminology used by specialists. This is due to the 

relationship between family and teachers, specialists (physiotherapist, speech therapist, psychotherapist). Regarding the 

opinion of specialists about the integration of children with special educational needs in regular classes, they support their 

parents by giving them the necessary recommendations, because the lack of qualified staff or the difficulty of integrating 

children with special educational needs can be difficult. Parents' fears are repeated, when it is stated that learning is crucial, 

the philosophy of integration is considered, which seems to be an irreversible process and requires a different training of 

teachers who must take greater responsibility for the education of children with disabilities. This position is also confirmed 

by the vast literature in this field. The attitude of the parents of children with special educational needs is different, at least 

this is what the surveyed teachers (physiotherapist, speech therapist, psychotherapist) surveyed show (75%), indicating that 

they are more worried about the time they will spend at kindergarten / school as well as monitoring them at home; they are in 

constant contact with the kindergarten / school, they are more protective and more anxious. These results are consistent with 

the literature that states that shortly after the birth of a child with special educational needs, parents feel the need to diagnose 

their child's problem, the need to obtain accessible, accurate and up-to-date information related to the integration of children 

with educational needs, special needs, the need to receive emotional support and the need to meet other parents of children 

with special educational needs. 

The beneficiaries of the partnership proposed the initiation of a Workshops in which whoever wants, to record some ways 

of integrating children and overcoming the difficult situations they encountered in the social integration of children with 

special educational needs. For a more efficient analysis of the partnership, we also used the Swot analysis (table 1) to achieve 

the proposed objectives. 

 
Table 1. Swot analysis 

Strong points Weaknesses 

● carrying out in good conditions the activities within the 

kindergarten-family educational partnership; 

● the desire and availability of the teacher to initiate, prepare 
and develop the partnership; 

● spaces and material endowments that allow the development 

of the proposed activities; 
● the existence of qualified and tenured teaching staff allows 

the achievement of a quality social integration, but also the increase of 

parents' trust in their own child. 

● expenses generated by activities, borne by parents in the 

absence of a possible sponsor; 

● the possessive reaction towards the parent, which can be 
manifested by some children within the activity; 

● difficult acceptance of children's institutions with special 

educational needs; 
● low level of training of some parents; 

● the precarious material condition of some families; 

● ignorance by parents of their children's concerns, desires, 

skills; 

● the categorical refusal of some parents to accept the idea that 

they have a child with various physical or mental problems. 

Opportunities Threats 

● increasing the prestige of kindergarten among society; 

● identifying parents who can participate daily in group activities; 

● developing the complex personality of children by involving 
them in different educational projects, competitions, festivals; 

● lack of involvement and cooperation of some parents; 

● the weather can bring changes in terms of the theme and 

schedule of activities planned to take place outdoors; 
● isolation of children with special educational needs by group 

colleagues; 

● increasingly poor results of children with special educational 
needs. 
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Conclusions 

 

Everyday children with special educational needs learn about people and places in their community when they accompany 

their educators or parents on walks or visits but also in activities in kindergarten. The kindergarten, through the 

implementation of projects, seeks solutions to be useful to society, but also seen as investments and hopes. 

This research determined the parents to get closer to the activities of the kindergarten and to establish together with the 

educators and other members of the partnership through which to acquaint the children with the activities for their social 

integration. 

The most important aspects highlighted in this research will be taken into account by the educators in choosing the topics 

within the group activities, and the physiotherapist and speech therapist will propose recovery programs and 

recommendations, in making future educational partnerships and in choosing more appropriate activities in cultural activities. 

the sports ones. 

Ensuring the physical accessibility of educational institutions, so as to meet the needs of children with disabilities. 

Strengthening partnerships between teachers, staff and parents of children with disabilities in support of effective inclusive 

education and diversification of forms of community and family involvement in the implementation of social integration. 
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Abstract 

 

 In recent years, due to the active processes of commercialization in martial arts, the number of competitions involving qualified athletes 

has increased significantly. As a result, the intensity of competitive activities has increased and the requirements for the training of athletes 

have increased. Coaches and scientists have begun to look for new ways to increase the effectiveness of competitive activities of athletes, 

as well as new approaches to the selection of talented athletes. Competitive activity in sports and, in particular, in martial arts is characterized 

by the external manifestation of the processes of higher nervous activity, which provide speed of reactions and information processing, 

speed of mastering the technique of movements, the ability to switch from attacking to defensive and vice versa. The aim of the research: 

to determine the psychophysiological criteria of talent in martial arts. Research methods are theoretical analysis and generalization, 

documentary method, survey (questionnaire), measurement, methods of mathematical statistics. Results. During the first stage of research, 

we analyzed the features of selection and criteria for talent in sports. At the second stage of research, we conducted a survey of fencing, 

karate and boxing coaches, and identified criteria for talent in martial arts. After that, we hold the measurement of psychophysiological 

characteristics of fencers, boxers and karate fighters at the stage of maximum realization of individual capabilities and at the stage of 

specialized basic training.  The characteristics we measured were simple visual-motor reaction, distinction reaction, choice reaction, 

resistance to obstacles, reaction to a moving object and strength endurance. In conclusion, we have defined informative psychophysiological 

criteria of giftedness in martial arts, supplemented scientific data on psychophysiological characteristics in martial arts. 

 
Keywords: Fencing, karate, boxing, talent criteria, sports selection, psychophysiological characteristics. 

 

 

1. Introduction 

 

The evolution of competitive activity in martial arts (fencing, boxing, karate, wrestling, etc.) determines changes in the 

system of training athletes in these sports. In recent years, due to the active processes of commercialization in sports, the 

number of competitions in which qualified athletes participate has significantly increased. As a result, the intensity of 

competitive activity has increased and the requirements for the training of athletes have increased (Platonov 2004, Matveev 

2001). Coaches and scientists have begun to look for new ways to increase the effectiveness of competitive activities of 

athletes; in particular, we can highlight the study of psychophysiological characteristics and consider them when building the 

training of athletes in martial arts (Platonov, 2004; Matveev, 2001; Tyshler, 1997).   

Competitive activity in sports and, in particular, in martial arts is characterized by the external manifestation of higher 

nervous activity, which provide speed of reactions and information processing, speed of mastering the technique of 

movements, the ability to switch from attacking to defensive and vice versa. The effectiveness of competitive activities in 

martial arts provide the following psychophysiological characteristics: strength, mobility and balance of nervous processes 

(Briskin, Pityn, & Zadorozhna, 2014). 

Carrying out sports selection, it is necessary to understand that it is process of search of the most talented people who 

possess a complex of qualities necessary for successful sports activity, namely: high level of innate inclinations, development 

of abilities and inclination to this kind of sport. 

As noted in basic research, the selection in sports should focus on indicators that are stable in ontogenesis (Platonov, 

2004). In addition, the main nervous processes of man, including psychophysiological characteristics, are genetically 

determined (Briskin, Pityn, Zadorozhna, & Smyrnovskyy, 2014; Platonov, 2004; Matveev, 2001). The issues of taking into 

account psychophysiological characteristics in the process of selection of athletes in martial arts in the scientific and 
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methodological literature are not studied. Thus, the study of psychophysiological characteristics of athletes as informative 

indicators of sports talent in martial arts becomes relevant. 

 

2. Material and methods 

 

The aim of the study. To determine the psychophysiological criteria of talent in martial arts. 

Objectives of the study: 

  1. To analyze the criteria of talent in different sports. 

  2. Identify the main criteria of talent in martial arts. 

 3. Determine the psychophysiological characteristics of martial arts athletes at the stage of maximum realization of 

individual capabilities (for example, fencing, boxing and karate). 

 4. To determine the psychophysiological characteristics of martial arts athletes at the stage of specialized basic training 

(for example, fencing, boxing and karate). 

 5. To compare the psychophysiological characteristics of martial arts athletes at different stages of long-term training. 

 Object of research: Criteria of talent in sports. 

Subject of research: Psychophysiological characteristics of martial arts athletes. 

Research methods: 

1. Theoretical analysis and generalization. 

2. Documentary method. 

3. Survey (questionnaire). 

4. Measurement. 

5. Methods of mathematical statistics. 

 

3. Results and discussions 

 

As part of the solution of the task of our research, we conducted a survey of coaches on the specifics of the selection of 

martial arts athletes. In total, we interviewed 50 respondents, of whom 18% (9 people) are boxing coaches, 22% (11 people) 

are fencing coaches and 60% (30 people) are karate coaches. 10% of the specialists we interviewed are honored coaches of 

Ukraine (fig.1).  

One third (33%) of the boxing, fencing and karate trainers we surveyed believe that at the initial stage of selection special 

attention should be paid to motivation and desire to go in for sports, and 28% of professionals focus on such indicators as 

speed of thinking, information processing and decision making.  18% of coaches think that an important indicator of selection 

is the speed of motor reactions. 11% of experts are convinced that it is worth focusing on anthropometric data, 9% - on the 

level of physical fitness of children at the beginning of classes. 1% of coaches added that in the initial selection the general 

coordination, agility and stress resistance of the athlete are important.    

 
Fig.1. The opinion of trainers on the criteria of talent, which should be paid attention to in the initial stages of many years of training. 
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and motor reactions of the athlete. These qualities, in our opinion, are closely related to the psychophysiological characteristics 

of athletes and the peculiarities of the nervous processes in the central nervous system. At the same time, coaches do not 

consider physical fitness at the beginning of classes as an informative criterion of talent, which can be used in the 

implementation of the initial selection in martial arts.  

  Based on the results of the analysis of literature sources on the criteria of talent in sports and martial arts in particular, as 

well as on the data obtained during the survey of martial arts coaches, on the criteria of talent we measured the 

psychophysiological characteristics of martial arts athletes specializing in boxing. fencing and karate. In particular, the 

contingent of our study were qualified swordsmen, qualified boxers and qualified karate fighters, as well as winners of all-

Ukrainian children's competitions in fencing, boxing and karate, which are at the stage of specialized basic training. 

The research was conducted using the complex for psychophysiological testing "Neurosoft-psychotest". 

As a result of the analysis of literature sources on psychophysiological characteristics in martial arts, as well as based on 

the results of the survey, we identified indicators of psychophysiological characteristics, which are most common in scientific 

and methodological literature and are informative in the opinion of coaches. Measurements were also performed according to 

the following methods: simple visual-motor reaction, choice reaction, distinction reaction, resistance to obstacles, reaction to 

a moving object and measurement of power endurance of the brush. 

Thus, in skilled boxers, the rate of simple visual-motor reaction is 241.1 ms, and in athletes at the stage of preliminary 

basic training, this figure is 257.3 ms, which in both cases corresponds to a high level of this reaction. Athletes are also 

characterized by a low number of errors in the implementation of this type of reaction and is 3.9 on average in skilled and 3 

in children. The accuracy of a simple visual-motor reaction indicates the stability of the attention of boxers, which in turn is 

due to the balance of nervous processes (fig.2.). 

Among qualified karate athletes, the rate of simple visual-motor reaction is at the level of 224.8 ms, and in karate at 

the stage of preliminary basic training, it is 250.8 ms, which is an indicator of a high level of this reaction. For athletes 

specializing in karate is characterized by a low number of errors in the implementation of this type of reaction and is 2 errors 

on average in skilled and 1.4 in young athletes. The indicator of the accuracy of a simple visual-motor reaction indicates the 

stability of the attention of karate, which in turn is due to the balance of nervous processes (fig.2.).       

Measuring a simple visual-motor reaction in skilled fencers and fencers at the stage of preliminary basic training, we 

obtained results that are numerically equivalent to 203.4 ms and 218.6 ms, respectively, and correspond to a high level of this 

reaction. In addition, these athletes have a low number of errors in the implementation of this type of reaction, and is 2.7 on 

average in skilled and 2.2 in athletes at the stage of preliminary basic training. According to the results of measurements of 

this type of reaction, it can be argued about the stability of the attention of fencers, which, accordingly, is determined by the 

balance of nervous processes. 

 
Fig.2. Indicators of simple visual-motor reaction in martial arts athletes at different stages of long-term training (MS). 

  

The average response rate of the choice of qualified boxers is 365.7 ms, and in young athletes at the stage of preliminary 

basic training, this result is 381.1 ms, which is within normal limits and indicates an intermediate type between inert and 

mobile type of higher nervous activity. The standard deviation of ± 82.3 ms in skilled and ± 80 ms in athletes at the stage of 

preliminary basic training is an indicator of the balance of nervous processes of boxers, and high accuracy of the choice 

indicates the strength of nervous processes and high concentration(fig.3.).  

Qualified karate athletes, having passed the measurement method "Reaction of choice", showed a result of 334.1 ms, and 

athletes at the stage of preliminary basic training of the same sport received a figure of 454.5 ms, which is within normal 

limits and indicates an intermediate type between inert and a mobile type of higher nervous activity. The standard deviation 
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of ± 84.2 ms in skilled and ± 102.8 ms in children is an indicator of the balance of neural processes of karate, and the high 

accuracy of the choice reaction indicates the strength of neural processes and high concentration. 

In qualified athletes specializing in fencing, the response rate is 323.2 ms, and in fencers at the stage of preliminary basic 

training, this figure is 359.9 ms, which is within normal limits and indicates an intermediate type between inert and mobile 

type of higher nervous activity. The standard deviation of ± 69.7 ms in skilled fencers and ± 80.6 ms in athletes at the stage 

of preliminary basic training is an indicator of the balance of nervous processes in boxers, which also indicates the strength 

of nervous processes and high concentration. 

 
 

Fig.3. Indicators of the reaction of choice in martial arts athletes at different stages of long-term training (MS). 

   

Evaluating the results of boxers who were measured by the "Response Response" method, we obtained the following 

indicators: qualified athletes respond at a speed of 337 ms, and boxers at the stage of preliminary basic training at a speed of 

348 ms. these results are within the norm and correspond to the average value of this indicator. An intermediate type, between 

inert and mobile type of higher nervous activity, also characterizes them (fig.4.). 

 
Fig.4. Indicators of the reaction of distinction in martial arts athletes at different stages of long-term training (MS). 

 

The average rate of response in qualified karate athletes is 297.8 ms, and in athletes at the stage of preliminary basic 

training - 386.2 ms, which is within the norm and corresponds to the average value of this indicator. These indicators 

correspond to the intermediate type, between the inert and mobile type of higher nervous activity. 

In skilled fencers, the resolution of the distinction is 307 ms, athletes at the stage of preliminary basic training, it is equal 

to 318.3 ms. The indicators measured by us are within the norm and correspond to the average value of this indicator. They 

are also characteristic of the intermediate type, between the inert and mobile type of higher nervous activity. 

 We evaluated the resistance of boxers to interference, which consisted of comparing the results of the assessment of 

attention to a previously known stimulus, and the results of the reaction to the same stimulus with obstacles, the occurrence 

of which is unknown in advance. Thus, in qualified athletes, there is a high resistance to interference, with a reaction at the 

level of 50.5 ms, in athletes at the stage of preliminary basic training there is almost the same result - 49.7 ms. The low number 

of errors indicates a balance of nervous processes and high concentration (fig.5.).  

Among skilled karate athletes, the resistance to obstacles is 55.5 ms, and among young athletes, it is significantly different 

and is 80.5 ms. In the implementation of this type of reaction there is a small number of errors in karate athletes, which 

indicates a high concentration of attention and balance of nervous processes.  

Qualified fencers have a high level of resistance to obstacles and is 82.3 ms, and athletes at the stage of preliminary basic 

training, this figure is 119.3 ms. The low number of errors in skilled fencers indicates a high concentration of attention and 
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balance of nervous processes. At the same time, athletes at the stage of preliminary basic training have a greater number of 

errors, which indicates a relatively lower concentration. 

The next indicator we measured in athletes was hand strength endurance. This figure is 91% for qualified boxers, and only 

76% for athletes at the stage of preliminary basic training. This difference in the results indicates that in the process of sports 

improvement there is an impact on this quality and with age and growth of sportsmanship, it improves. 

In athletes specializing in karate, the strength endurance of the hand is 95% in skilled and 60% in athletes at the stage of 

preliminary basic training. A much higher rate of strength endurance of the hand in qualified karate allows us to say about the 

development of this quality in the process of sports improvement. 

Qualified fencers determined their hand endurance index of 88%, and athletes at the stage of preliminary basic training 

showed a result of 73%. The difference in the values of indicators in athletes of different qualifications indicates the possibility 

of training this indicator. 

 
Fig.5. Indicators of strength endurance of the hand in martial arts athletes at different stages of long-term training (%). 

 

 In order to determine the balance of nervous processes of athletes, the indicators of reaction to a moving object were 

determined. In particular, skilled boxers are characterized by an average accuracy of reaction to a moving object, which is 

43%. In addition, the number of advances is 38% and the number of delays is 19%. Given these indicators, it can be argued 

that the predominance of excitation over the processes of inhibition. Boxers at the stage of preliminary basic training have an 

average accuracy of reaction (46%), the number of advances is 38%, and delays - 16%. Given these indicators, it can be 

argued that the predominance of excitation over the processes of inhibition (fig.6.). 

  

  
Fig.6. Indicators of reaction to a moving object in martial arts athletes at different stages of long-term training (MS). 

 

 Measuring the indicators of reaction to a moving object in qualified karate, we came to the following conclusions: the 

number of accurate reactions is 53%, advances - 38%, and delays - 9%. Summarizing these results, we can say about the 

balance of nervous processes with the predominance of excitation over the processes of inhibition. Athletes at the stage of 

preliminary basic training have a number of accurate reactions of 39% the number of advances is 48%, and delays - 13%. Such 

data allow us to assert the significant predominance of excitation over inhibition processes(fig.7.). 

In fencers, the results of measurements by the method of "Reaction to a moving object" are: 38% accurate in qualified and 

48% in athletes at the stage of preliminary basic training, the number of advances 43% and 34%, respectively, and the number 

of delays in qualified fencers is 19% , and young athletes - 18%. These indicators indicate a significant predominance of 

excitation over the processes of inhibition in skilled fencers.  
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Table 1. Psychophysiological characteristics of swordsmen at the stage of maximum realization of individual capabilities and at the stage of specialized basic 

training 

№ Indicator 
Stage of maximum realization of individual 

opportunities (qualified athletes) 

Stage 

specialized basic training 
p 

1 
Simple visual-motor reaction (ms) 203.4 (± 40.3)    218.6 (± 47.4) > 0.05 

Number of errors 2.7 2.2 > 0.05 

2 
Choice reaction 323.2 (± 69.7)    359.9 (± 80.8) > 0.05 

Number of errors 3 4.5 > 0.05 

3 
Resolution reaction (ms) 307.0 (± 65.0)    318.3 (± 86.8) > 0.05 

Number of errors 4.5 4.9 > 0.05 

4 
Resistance to interference (ms) 82.3  119.4 <0.05 
Number of advances 2.1 3.2 <0.05 

Number of delays 0.2 0.06 <0.05 

5 

Reaction to a moving object (ms) -2.2 (± 16.8)      1.3 (± 24.6) > 0.05 
Number of exact reactions 38% 48% > 0.05 

Number of advances (ms) 43% 34% > 0.05 
Number of delays (ms) 19% 18% > 0.05 

6 Strength endurance of the brush 88% (± 5%)       73% <0.05 

 

 
 Table 2. Psychophysiological characteristics of karate fighters at the stage of maximum realization of individual capabilities and at the stage of specialized 

basic training 

№ Indicator 

Stage of maximum realization of individual 

opportunities 

(qualified athletes) 

Stage 
specialized basic training 

Р 

1 
Simple visual-motor reaction (ms) 224.8 (± 35) 250.8 (± 46) > 0.05 

Number of errors 2 1.4 > 0.05 

2 
Choice reaction 334.1 (± 84.2) 454.5 (± 102.8) > 0.05 
Number of errors 1.8 1 > 0.05 

3 
Resolution reaction (ms) 297.8 (± 70.5) 386.2 (± 97.7) > 0.05 

Number of errors 2.8 2.6 > 0.05 

4 

Resistance to interference (ms) 55.5 49.7 <0.05 

Number of advances 1.1 0 <0.05 

Number of delays 0 0 <0.05 

5 

Reaction to a moving object (ms) -6.2 (± 25.5) 1.5 (± 24.6) > 0.05 
Number of exact reactions 53% 39% > 0.05 

Number of advances (ms) 38% 48% > 0.05 

Number of delays (ms) 9% 13% > 0.05 

6 Strength endurance of the brush 95% (± 7%) 60% (± 18%) <0.05 

 
 

Table 3. Psychophysiological characteristics of boxers at the stage of maximum realization of individual capabilities and at the stage of specialized basic 

training 

№ Indicator 

Stage of maximum realization of individual 

opportunities 
(qualified athletes) 

Stage 

specialized basic training 
p 

1 
Simple visual-motor reaction (ms) 241.1 (± 52.7) 257.3 (± 53.2) > 0.05 

Number of errors 3.9 3 > 0.05 

2 
Choice reaction 365.7 (± 82.3) 381.1 (± 79.9) > 0.05 

Number of errors 4.5 5 > 0.05 

3 
Resolution reaction (ms) 337.4 (± 84) 348 (± 84.5) > 0.05 
Number of errors 4.9 5.3 > 0.05 

4 

Resistance to interference (ms) 50.5 49.7 <0.05 

Number of advances 4 4.6 <0.05 
Number of delays 0 0.5 <0.05 

5 

Reaction to a moving object (ms) -0.6 (± 24.9) -4.1 (± 25.5) > 0.05 

Number of exact reactions 43% 46% > 0.05 

Number of advances (ms) 38% 35% > 0.05 
Number of delays (ms) 19% 16% > 0.05 

6 Strength endurance of the brush 91% (± 10%) 76% (± 8%) <0.05 

  

 



 Proceedings of ICU 2021 493 

 

© 2021 . EDlearning.it 

Conclusions 

 

As a result of the survey we found that one of the main criteria for the talent of athletes in the initial stages of long-term 

training, in addition to motivation to play a particular sport, coaches highlight the speed of thinking and information processing 

and motor reactions of the athlete. At the same time, coaches do not consider physical fitness at the beginning of classes as 

an informative criterion of talent, which can be used in the implementation of the initial selection in martial arts. 

According to the analysis of scientific and methodological literature, as well as based on the results of a survey of coaches, 

we have identified indicators of psychophysiological characteristics, which are most common in the literature and are 

informative in the opinion of coaches. These include: indicators of simple visual-motor reaction, distinction reaction, choice 

reaction, reaction to a moving object, resistance to obstacles and strength endurance of the hand. 

We determined that martial arts athletes have a high level of simple visual-motor reaction, which is 241.1 ms for qualified 

boxers, 257.3 ms for boxers at the stage of specialized basic training, and 224.8 ms for qualified karate athletes. For young 

karate fighters 250.8 ms, for qualified fencers 203.4 ms and for fencers at the stage of specialized basic training 218.6 ms.  

High scores of choice and distinction reactions, which in numerical equivalent are 365.7 ms and 337 ms for qualified boxers, 

respectively, for boxers at the stage of specialized basic training 381.1 ms and 348 ms, for qualified karate athletes, 

characterize martial arts athletes. These the figures are 334.1 ms and 297.8 ms, and in karate athletes at the stage of specialized 

basic training they are 454.5 ms and 386.2 ms, in qualified fencers the reaction of choice is at the level of 323.2 ms, and the 

reaction of distinction - 307 ms, for fencers at the stage of specialized basic training 359.9 ms and 318.3 ms , 

respectively. They are also characterized by the predominance of excitation processes over inhibition, the strength of the 

nervous system and high concentration. At the same time, martial arts athletes have a high level of resistance to obstacles 

(278.9 ms), which allows them to perform work regardless of changing environmental conditions.   

 Because of our research, it were found that martial arts athletes have a high level of simple visual-motor reaction, choice 

reaction, distinction reaction and have a high accuracy of reaction to a moving object with a predominance of advances over 

delays. Such trends traced at different stages of long-term training, which in our opinion indicates that these 

psychophysiological characteristics are stable indicators in the process of sports improvement of the athlete and can be criteria 

for talent in martial arts. 
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Abstract 

 

The vertigo syndrome is a condition that can lead to a functional deficit caused by vestibular symptoms and in some situations patients may 

be at risk of falling. Generally the treatment is medicamentary, but we should also  highlighted the need to follow a vestibular re-education 

program, which can be achieved through virtual reality with specific equipment or through a physical therapy program. The purpose of this 

study is to highlight the importance of a physiotherapy program for patients diagnosed with vertigo. Regarding the research objectives, they 

are the description of the vestibular rehabilitation program, highlighting the results obtained by the subjects in the case of balance tests, 

comparing the results with some similar studies and drawing conclusions that highlight the specific aspects of the topic. The present research 

started from the following hypothesis: patients with vertigo syndrome require a vestibular rehabilitation program to be performed by a 

physiotherapist. That included a number of 17 patients, both male and female, aged between 36 and 54 years, all diagnosed with vertigo 

syndrome due to inner ear disease. They were divided into two groups: group 1 (nine subjects, including five women and four men) followed 

an exercise program at home and group 2 (eight subjects, including 5 women and 3 men) followed a vestibular reeducation program on a 

recovery center, under the guidance of a physiotherapist. The subjects were monitored for a period of twelve weeks, vhile they were assessed 

using the Tinetii balance test and the Berg scale three times: initially, at the start of the rehabilitation program, intermediately, six weeks 

after the start of the rehabilitation program and finally, at the end of the twelve weeks of rehabilitation. The research results highlight how 

following a vestibular reeducation program under the guidance of a specialist improves the functional status of patients with vertigo 

syndrome. 

 
Keywords: dizziness, balance, falling risk, vestibular rehabilitation. 

 

1.Introduction  

 

Patients diagnosed with vertigo syndrome may experience symptoms such as dizziness, nausea, but also balance disorders. 

In these situations, it is necessary to intervene through a rehabilitation program that will combat such sequelae and that will 

materialize in the amelioration of the vestibular deficit. The sense of balance and posture are also dependent on the otolytic 

organs present in the peripheral vestibular system, integrated with proprioceptive and visual information in the vestibular 

nuclei and affecting these structures disturbs the balance (Dyhrfjeld-Johnsen & Attali, 2019).  The topicality of the theme is 

particularly notable for the frequency of this condition. About 30% of people will suffer from rotational or postural vertigo at 

some point in their lives (Strupp, Dieterich & Brandt, 2013). 

The prevalence of vertigo syndrome can also be attributed to the multitude of diseases for which vertigo is the main 

symptom. In addition to the common classic syndromes for which vertigo is the main symptom (e.g. positional vertigo, 

vestibular neuritis, Menière's disease), vertigo may appear as the main or accompanying symptom of a multitude of ENT-

related diseases involving the inner ear (Whalter, 2017). There are situations in which vertigo may be associated with 

migraines or hearing disorders. Balance disorders, anxiety and disability are more pronounced in patients with dizziness-type 

migraine than in patients with migraine alone and more pronounced in patients with migraine than in healthy subjects (Balci 

& Akdal, 2020). The relationship between the involvement of vestibular dysfunction and the symptoms of vertigo in patients 

with neural sensory hearing loss was significantly different before and after audiogram classification. Regarding the evaluation 

of vestibular dysfunction in patients with this disease, more attention should be paid to the configuration of the audiogram 

(Jiang et al., 2021). At the same time, patients with vestibular dysfunction may be at risk of falling and over time a multitude 

of tests and scales have been described. One of these is the Berg scale, which is a list of 14 actions that the subject must 

perform and depending on how they are performed each receives a score from 0 to 4, where 0 = unable to perform, and 4 = 

executes without any difficulty (Balint, Diaconu & Moise, 2007). Another test that evaluates static balance refers to the Tinetti 
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balance test, which involves evaluating the balance through 9 items, the maximum score obtained can be 16 as 2 items can be 

marked from 0 to 1 and 7 items from 0 to 2 (Herssens et al., 2021).  

From the point of view of the treatment of patients with vertigo syndrome, special emphasis is placed on drug treatment, 

but it is also discussed the completion of a kinetic program in order to improve vestibular function. Management of unilateral 

acute vestibulopathy involves symptomatic treatment with anti-vertigo drugs, causal treatment with corticosteroids and 

physical therapy (Strupp & Magnusson, 2015). In a study conducted in Romania in 245 Romanian patients diagnosed with 

recurrent peripheral vestibular vertigo, the administration of betahistine 48 mg / day for 3 months was associated with 

sustained and statistically significant improvements (Băjenaru et al., 2014). Another report from Romania on the management 

of unilateral peripheral vestibular disorders showed that early treatment with corticosteroids combined with electrolytes, 

antiemetics and vasodilator drugs led to recovery of vestibular function without differences between the types of peripheral 

vestibular dysfunction (Petri, Chirilă, Bolboacă & , 2015). As a general guide, people without significant comorbidities that  

affect mobility and with acute or subacute unilateral vestibular hypofunction may need one session per week for 2 to 3 weeks; 

people with unilateral chronic vestibular hypofunction may need sessions once a week for 4 to 6 weeks; and people with 

bilateral vestibular hypofunction may need sessions once a week for 8 to 12 weeks (Hall et al., 2016). 

The importance of physical therapy in vestibular diseases can be significant and aims in particular at ameliorating the 

vestibular deficit and, finally, resuming daily activities in a safe and risk-free manner. Vestibular rehabilitation is a treatment 

based on exercise recommended for people with unilateral vestibular disorders and it aims to reduce perceived dizziness and 

improve balance. Exercises are based on the principles of habituation and adaptation/substitution, in addition to regaining 

balance, with exposure to a stimulus that causes dizziness (McDonnel & Hillier, 2015). Patients with vertigo syndrome may 

have, among other things, impaired joint function, by installing mobility deficits, but also impaired muscle function, by 

installing a muscle hypotonia. The main goal of musculoskeletal dysfunction is to reduce pain and sensitization and physical 

therapy interventions may include a combination of manual therapy, exercise and postural education to optimize motor 

function and reduce vestibular symptoms and programs. recovery should include balance exercises and vestibular 

rehabilitation (Carvalho et al., 2020). In addition to physical therapy, patients with vestibular disorders can also benefit from 

means specific to virtual reality, in order to functional re-education. New interventions over the past five years have been 

designed to improve vestibular recovery and examples include the use of virtual reality, vibro-tactile feedback, opto-kinetic 

flow or innovative methods of influencing the vestibulo-ocular reflex (Whitney, Alghwiri & Alghadir, 2015). The use of 

virtual reality requires the purchase of devices that involve high costs, which is why in certain situations physical therapy can 

be considered the main therapeutic means. Although the number of potential exercises is almost unlimited due to the number 

of modified parameters, physiotherapists have demonstrated preferred prescribing models and specialists initiating a vestibular 

rehabilitation program for such patients may have a basis to guide their intervention (Alsalaheen et al., 2013). 

The research aimed to improving the vestibular deficit in patients diagnosed with vertigo syndrome is valuable and 

necessary because the vestibular rehabilitation of this category of patients can be synonymous with social and professional 

reintegration. 

 

2. Material and methods 

 

The purpose of this study is to highlight the importance of a physiotherapy program for patients diagnosed with vertigo. 

Regarding the research objectives, they are the description of the vestibular rehabilitation program, highlighting the results 

obtained by the subjects in the case of balance tests, comparing the results with some similar studies and drawing conclusions 

that highlight the specific aspects of the topic. 

The present research started from the following hypothesis: patients with vertigo syndrome require a vestibular 

rehabilitation program to be performed by a physiotherapist. 

The subjects included in the research were 17 in the age group between 25 and 54 years old and were divided into two 

groups. The first group (group 1) consisted of 9 subjects, of which 5 women and 4 men and they followed a program of 

exercises at home, guided by a leaflet, on the recommendation of the ENT specialist. The second group (group 2) consisted 

of 8 subjects, of which 5 women and 3 men, who followed a rehabilitation program in a recovery center, under the guidance 

of a physiotherapist. Subjects in both groups were diagnosed with vertigo syndrome by affecting the inner ear and underwent 

a drug treatment recommended by the ENT doctor. Patients were monitored for approximately 12 weeks and their evaluation 

consisted of the use of the Tinetti balance test, which provides information on the static balance parameter and the Berg scale, 

which provides information on the dynamic balance parameter, including on the risk of falling. 

Regarding the vestibular rehabilitation program, it was different for the subjects of the 2 groups. The subjects of group 1 

performed exercises that could be found on a leaflet and here were described eye gymnastics exercises, exercises performed 

on the head and neck, as well as exercises in the orthostatic position. The subjects of group 2 benefited from exercises guided 

by a physiotherapist, among these exercises also including exercises of eye gymnastics, exercises involving head and neck 

movements, exercises in orthostatic position, but also exercises for re-education of static balance, with the help of special tools 

such as balance plates, as well as exercises for re-educating dynamic balance such as walking exercises through different 
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application routes, walking exercises simultaneously with performing certain tasks that cancel certain stimuli (walking with 

eyes closed, walking with alternative lifting of knees, simultaneously with the head turned to the left or to the right, walking 

on the treadmill with alternating speed and angle of inclination). The exercises performed by the subjects of group 2 were 

carefully supervised and assistance was always provided, in order to reduce the risk of falling. At the same time, the principle 

of progressivity was respected and the subjects switched from static to dynamic exercises in a safe way, the equipment and 

devices with which the center is equipped being used in an efficient way. The frequency of the sessions was 5 sessions per 

week for the subjects of both groups and the duration of one session was approximately 50 minutes. It should be noted that 

this aspect was easy to follow and controled in the case of group 2 subjects, whereas in the case of group 1 subjects this 

information was only confirmed by them. 

The assessment of the subjects included in this study was performed by means of the Tinetii balance test, which consisted 

in assessing on a scale from 0 to 2, with a number of nine actions such as sitting balance, sitting balance, both with open eyes 

and and with the eyes closed, where 0 means performing the action with great difficulty and 2 means performing the action 

without difficulty. The maximum score of this test is 18 points. At the same time, the evaluation of patients was performed 

using the Berg scale, which assesses the parameter of static and dynamic balance. Among the fourteen actions that were 

assessed in this test are sitting up, sitting without support, sitting without support with eyes closed, lifting an object from the 

ground, turning, standing on one leg, Each of the actions is noted by to 0 to 4, depending on the embodiment, where 0 means 

unable to execute and 4 means execution without deflecting. The maximum score is 56 points, and obtaining a score of less 

than 36 points is associated with the risk of falling. 

The subjects of the group furniture were tested initially (at the beginning of the rehabilitation program), intermediately (six 

weeks after the start of the rehabilitation program) and finally (at the end of the twelve weeks of vestibular rehabilitation) and 

the results highlight the effectiveness of a vestibular rehabilitation program at home, respectively following such a protocol 

in a recovery center, under the guidance of a physiotherapist. 

 

3. Results 

 

The results of this research are illustrated by the tables and figures below, which provide information on the Tinetti balance 

test and the Berg scale. The values for each subject were recorded and the arithmetic mean was performed, with rounding 

without decimals. 

 
Table 1. The results of the Tinetti equilibrium test (arithmetic mean) 

Assessment Group 1 Group 2 

initially 5 5 

Intermediately 8 10 
Finally 11 14 

 

 
Fig. 1- Arithmetic mean obtained in the Tinetti balance test 

In Figure 1  and Table 1 we can see the results obtained by the two groups regarding the Tinetti balance test. Both groups 

of subjects experienced improvements in results from one stage to another. Group 1 progressed from score 5 in the initially 

assessment to score 11 in the finally assessment. This improvement could be attributed to exercises performed at home, but 

compared to the reference value 16 the difference is still quite large, which means the need to continue a more effective 
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vestibular rehabilitation program. Instead, group 2 progressed from the score 5 obtained in the initially assessment to the score 

14 obtained in the finally assessment and compared to the reference value 16 the difference is minor, but it is necessary to 

continue with the vestibular rehabilitation program. The better results obtained by the subjects of group 2 may be due to 

following the vestibular rehabilitation program under the guidance of a physiotherapist, in a medical setting, where it was 

possible to observe how the exercises are performed, as well as the evolution of patients from one period to another. 

 
Table 2. The results of the Berg scale (arithmetic mean) 

Assessment Group 1 Group 2 

initially 26 27 

Intermediately 37 43 
Finally 45 51 

 

 

 
Fig. 2. Arithmetic mean obtained in the Berg scale 

 

Figure 2 and Table 2 is representative for the results obtained by the two groups in the Berg scale. Both groups of subjects 

experienced improvements in results from one stage to another. Group 1 progressed from a score of 26 in the initially 

assessment to a score of 45 in the finally assessment. This improvement could be attributed to exercises performed at home, 

but compared to the reference value 56 the difference is still quite large, which means the need to continue a program of 

vestibular rehabilitation, which is more effective, even if this score is not associated with the risk of falling. Instead, group 2 

progressed from the score 27 obtained in the initially assessment to the score 51 obtained in the finally assessment and 

compared to the reference value 56 the difference is minor, which may reflect the effectiveness of following the vestibular 

rehabilitation program under the guidance of a physiotherapist, in a medical setting, where it was possible to observe how the 

exercises were performed, as well as the evolution of patients from one period to another. 

 

4. Discussions 

 

Following the present research and the interpretation of the obtained results, we can highlight a series of aspects that are 

edifying and that can be compared with other similar research. In this study, vestibular function was assessed by a 

physiotherapist using the Tinetti balance test and the Berg scale, which are suggestive of the static and dynamic balance 

parameter. The same is confirmed by other research. All balance assessment tests were performed by an experienced 

physiotherapist who knew the technique (Herssens et al., 2021). 

Assessment of balance in patients with vertigo syndrome can be performed through a variety of tests, including the Tinetti 

balance test and the Berg scale, the latter being representative to highlight the risk of falling. The Activities-Specific Balance 

Confidence scale was used to determine the extent to which patients with vertigo can perform daily activities without falling 

(Herssens et al., 2021). There are studies that show that people with vestibular disorders are at risk of falling due to impaired 

vertical perception (Totiliene et al., 2021). These studies highlight, like our research, the need for tests that can be conclusive 

on the risk of falling in patients with vertigo. 

The Balance Test Tineti involves the performance of actions by subjects with both eyes open and eyes closed, and this 

involves observing the balance by canceling the visual stimulus. The need to evaluate such actions has been confirmed by 

other studies, in which the performance of static balance was measured with the eyes closed - Static Balance Sum With Eyes 
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Closed (Vereeck, Wuyts, Truijen & Van de Heyning, 2008). Subjects included in this research performed a vestibular 

rehabilitation program, which included eye gymnastics exercises. This is important because the influence of the visual stimulus 

can cause compensatory reactions in the vestibular stimuli. Barr et al. (2016) specified that certain moving visual fields can 

have strong destabilizing effects on balance, especially when visually perceived movement does not correspond to postural 

movements. 

In the present research were included subjects who performed exercises at home, without being supervised by medical 

staff, respectively subjects who followed a vestibular rehabilitation program under the guidance of a physiotherapist. The 

recorded results highlighted the fact that the latter subjects obtained better scores in the case of evaluations. This is also 

confirmed by the study of Regauer, Seckler, Muller & Bauer (2020), which showed that subjects who benefited from 

specialized vestibular rehabilitation obtained higher scores than subjects who received home care in the case of the scale 

vertigo symptoms (Vertigo Symptom Scale). In another study (Biswas & Barui, 2017) it was specified that physical therapy 

(physical therapy) is the most effective way to manage balance disorders, by the possibility of normalizing this parameter. At 

the same time advances in understanding the mechanism of balance in normal people and also when affected by the disease 

have established the supreme effectiveness of physical therapy in the management of balance disorders (Alsalaheen et al., 

2010). 

 

Conclusions 

 

The vertigo syndrome is a condition that requires a vestibular rehabilitation program to improve the vestibular deficit and 

to improve the parameter of static and dynamic balance. 

Patients suffering from certain vestibular deficits receive the recommendation to follow a drug treatment, but also a program 

of vestibular exercises. The results of our research highlight the fact that the realization of the vestibular rehabilitation program 

under the guidance of a physiotherapist leads to an increase in the chances of patients to recover the functional deficit. 

It can be stated that there are a multitude of methods for evaluating patients diagnosed with vertigo syndrome and some of 

them refer to the assessment of balance. The Tinetti balance test and the Berg scale are useful and effective methods for 

assessing this parameter and even identifying the risk of falling among these subjects. 

Patients diagnosed with vertigo syndrome require the inclusion of a physiotherapist in the multidisciplinary team because, 

in this way, vestibular rehabilitation can be achieved by improving the parameter of static and dynamic balance. 
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Abstract 

 

Total anterior cruciate ligament injuries require surgical reconstruction and postoperatively it is necessary to follow a functional 

rehabilitation program in order to improve joint mobility, muscle strength, joint stability and balance. The latter parameter requires an 

objective evaluation, through which its evolution along the functional re-education protocol can be observed. The aim of this research is to 

highlight the way in which the assessment of balance for patients with anterior cruciate ligament reconstruction provides information related 

to their functional reeducation. The objectives of the research include the use of the stabilometric platform to determine the oscillations of 

the center of gravity in relation to the support polygon for postligamentoplasty patients, comparing the results obtained by patients with a 

control group (healthy subjects) and making analogies between the results obtained in this research with similar studies. The present study 

started from the hypothesis according to which patients with anterior cruciate ligament reconstruction show changes in balance and thus it 

is necessary to objectively evaluate it through important technological tools. According to the methodology of the present study it can be 

described  that it  was conducted on a number of 25 subjects, aged between 22 and 41 years, both male and female. They were divided into 

two groups: group 1, which included 13 subjects with anterior cruciate ligament reconstruction (7 men and 6 women) and group 2, which 

included 12 subjects and represented the control group (subjects healthy, 7 men and 5 women). Group 1 followed a postoperative recovery 

protocol for a period of six months. The subjects of both groups were evaluated through the Global Postural System 400 platform, in order 

to determine the oscillations of the center of gravity in relation to the support polygon in the antero-posterior axis and in the mid-lateral 

axis. Group 1 subjects were evaluated both at the beginning of the recovery program (at 4 weeks postoperatively) and at the end of the 

functional rehabilitation protocol (at 24 weeks postoperatively). The results of this study are expressed through graphs and trough statistical 

analysis and highlight the necesity of assessing balance in an objective way in the case of subjects with anterior cruciate ligament 

reconstruction. 

 
Keywords: ligament injury, center of gravity, stabilometry, functional status. 

 

1.Introduction 

 

The functional rehabilitation of patients after anterior cruciate ligament reconstruction is a component that is given special 

attention on this category of patients that requires a recovery program that aims to allow reintegration into daily activities. 

The physiotherapist should not be missing from the medical team as his role is a clear one, namely the functional re-education 

of patients. In order to streamline treatment, physiotherapists must incorporate models of motor control and motor learning 

into their conceptual framework for clinical practice (Levin, 2019). 

There are numerous studies that highlight the need to improve the therapeutic behavior of patients with orthopedic 

conditions. Members of the international orthopedic community aim to achieve the best possible outcome for patient care by 

constantly changing surgical techniques and expanding the surgeon's knowledge (Fayaz et al., 2013). Anterior cruciate 

ligament injury and surgery is one of the most researched topics in the sports medicine literature, with 469 articles found using 

a simple PubMed search in 2014 alone (Anderson et al., 2016). With an annual incidence of 68.6 per 100,000 people in the 

United States, previously isolated cruciate ligament injuries remain a common orthopedic injury (Sanders et al., 2016). From 

this information we can deduce that the research is a topical one and requires studies that highlight the methods by which the 

approach of these patients can be improved. Patients with orthopedic conditions located in the lower limbs need to go through 

a recovery program aimed at goals such as improving muscle strength and joint mobility, but also re-education of gait. In a 

study that targeted patients with bimalleolar fractures (Moraru, Lucaci, Hodorcă, Neculaeș & Puni, 2018), the idea of using 

kinetic means in order to improve motor deficit and resume gait was highlighted. This is also true for patients with 

ligamentoplasty, who require a physical therapy program for neuromuscular training and gait re-education (Huang et al., 

2021). 
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The patients undergoing anterior cruciate ligament reconstruction may experience postoperatively a number of 

consequences related to knee function, such as deficits in muscle strength, limited joint mobility, proprioception, stability and 

balance impaired. There are changes in strength and functional capacity after surgical reconstruction of the anterior cruciate 

ligament, with evidence showing that 27-52% of patients do not regain strength of the quadriceps even 6 months 

postoperatively and 12-21% of subjects fail to achieve benchmarks of quadriceps force symmetry even at 12 months 

postoperatively (Logerstedt et al., 2012). Muscle strength is one of the most important factors influencing human performance 

(Niespodziński et al., 2018). The process of identifying barriers and facilitators of patient adherence and participation in the 

recovery program may be a necessary action, and in this way the results obtained can be improved (Walker, Hing & Lorimer, 

2020). Among these aspects we can count  the evaluation performance of patients with ligamentoplasty. The evaluation of 

muscle strength can be done using a coded system, represented in 6 steps (Lucaci & Neculăeș, 2020).  At the same time, it is 

important to assess the balance through devices designed to provide truthful and objective information about this parameter, 

computerized posturography, Balance Master or Equitest falling into this category (Chaudry et al., 2011). Balance assessment 

by such devices can be required in both orthopedic and ENT or neurological cases, where such disorders can be described 

(Lucaci, Neculăeș & Haba, 2019). The importance of balance assessment shows that it, along with postural control, is a basic 

component of all motor skills and a complex function and cognitive process that requires integrated coordination of the 

components of the vestibular, visual and somatosensory systems (Akhbari et al., 2015). In this sense, postoperative 

rehabilitation protocols treat knee-associated dysfunctions such as edema, joint mobility deficit or quadriceps muscle strength 

(Nagelli and Hewett, 2017). 

The efficiency of injury prevention programs will lead to satisfactory results; in this context it is necessary to establish 

whether virtual reality, real-time feedback and portable technologies can improve the implementation and compliance of 

injury screening and prevention programs (Padua et al., 2015). Devices in this category include the global postural system. 

Through such a device, aspects like as static or dynamic balance, as well as postural control can be evaluated, patients with 

anterior cruciate ligament reconstruction having deficits among these parameters (Peebles et al., 2018). Commonly used 

computer stabilometric systems are currently platforms with transducers that detect the center of gravity, defined at the 

intersection of the two x and y coordinates (Carli et al., 2010). Stabilometric evaluation was also used in diseases such as 

hemiplegia, in order to identify the oscillations of the center of gravity in relation to the supporting polygon (Lucaci, Neculăeș 

& Haba, 2019). Widespread use of these electronic tools or systems can accelerate the pace of data collection and improve 

the quality of orthopedic clinical research (Featherall et al., 2019). 

The assessment of balance in patients with anterior cruciate ligament reconstruction is an important therapeutic action and 

the data collected through it can be defining in terms of functional reeducation and improving their functional status. 

 

2. Purpose, objectives, hypothesis 

 

The aim of this study is to highlight how the assessment of balance in an objective and efficient way improves the process 

of functional rehabilitation in patients with anterior cruciate ligament reconstruction. The objectives include the use of the 

stabilometric platform to determine the oscillations of the center of gravity in relation with the support polygon for 

postligamentoplasty patients, comparing the results obtained by patients with a control group (healthy subjects) and making 

analogies between the results obtained in this research with similar studies. The present study started from the hypothesis 

according to which patients with anterior cruciate ligament reconstruction show changes in balance and thus it is necessary to 

objectively evaluate it through efficient technological tools. 

 

3. Methods 

 

This research included a number of 25 male and female subjects, aged between 22 and 41 years. They were divided into 

two groups: in group 1 were included subjects undergoing reconstruction of the anterior cruciate ligament (7 men and 6 

women), and in group 2 were included a number of 12 healthy subjects (7 men and 5 women). The subjects of both groups 

were evaluated through the Global Postural System 400 platform, in order to determine the oscillations of the center of gravity 

in relation to the supporting polygon on the two axes, namely the x-axis (antero-posterior) and the y-axis (middle-lateral). 

The inclusion criteria of the subjects of group 1 were represented by the presence of orthopedic pathology, the method of 

treatment (surgery by all graft inside technique), the follow-up of the functional rehabilitation program over a period of 24 

weeks, the lack of other pathology that could be responsible for affecting the balance, as well as for agreeing to participate in 

research and conducting specific assessments. The inclusion criteria of the subjects of group 2 were represented by the lack 

of orthopedic diseases at the level of the knee or other pathologies that affect the balance function such as neurological or 

ENT. 

The subjects of group 1 were evaluated in order to observe joint mobility, muscle strength and balance. The joint mobility 

was tested with the help of the goniometer, in order to highlight its improvement from one stage to another and the flexion 

and extension movements of the affected knee were targeted. Muscle strength involved the use of the manual scale from 0 
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(no muscle contraction) to 5 (normal force) and consisted of testing patients for both knee flexors and extensors. At the same 

time, measurements of the circumference of the thigh were made, at a distance of 10 cm suprarotulian, both at the level of the 

healthy lower limb and of the affected lower limb and the results were compared with each other. The balance assessment 

was performed by means of the stabilometric platform, in order to highlight the oscillations of the center of gravity in relation 

to the supporting polygon. Patients were positioned on the test plate and maintained the orthostatic position with eyes opened 

and  with their arms close to their bodies for a period of 20 seconds and the software incorporated by the platform recorded 

the specific results.  

From the point of view of the functional re-education program, it has been divided into several stages. Stage 1 (days 1-21) 

involved pursuing the goals of relieving pain and edema, improving joint mobility and preventing muscle atrophy. During 

this period the walk was done with the help of two canadian crutches. Achieving these objectives was achieved through 

passive knee mobilizations, both from the dorsal position and from the ventral lying position, through isometric contractions, 

through assisted active exercises, through free active exercises, but also through postures. 

The second stage (days 21-28) involved maintaining the same objectives, but we increased the complexity of the exercises 

and the walk was done with a single canadian crutch, held in the heterolateral hand. The third stage (weeks 4-16) involved 

the re-education of free walking, without assistive means, through application routes or through the treadmill, progressively 

increasing the speed of travel and the degree of inclination. Also in this stage, the patients fully recovered the mobility deficit, 

which is why the emphasis was on regaining the muscle strength of the knee, with the help of resistance exercises (either 

performed manually or through sandbags); also in this stage, exercises were performed to improve the bipodal and unipodal 

balance, respectively, by means of balance plates or exercises that involved either the cancellation of the visual stimulus or 

the modification of the vestibular analyzer. It is important to emphasize that in these stages closed kinetic chain exercises 

were performed, in order to protect the graft and prevent the risk of its injury. The fourth stage (weeks 16-24) was highlighted 

by the initiation of dynamic activities; running and bipodal and unipodal and jumping were resumed and in this way we 

reached the goal of re-educating the dynamic balance. Also during this period we opened the kinetic chain because the patients 

had a good muscle control and the graft completed the revascularization process specific to the period, which limited the risks 

of its injury. Another aspect to be specified refers to the observance of the principle of progressivity, patients evolving from 

one stage to another progressively, without achieving excessive loads, as well as the principle of individualization of 

treatment, which meant that even if the functional re-education protocol is delimited temporally, patients also went through it 

depending on their individual functional status. The assessment of balance through the stabilometric platform of group 1 

subjects was performed in two stages: the initially stage (at four weeks postoperatively) and the finally stage (at 24 weeks 

postoperatively) and the subjects of group 2 benefited from only one evaluation (called control evaluation). 

The evaluations of the subjects of group 1 were analyzed in order to distinguish the way of evolution and improvement of 

the functional status from one stage to another, as well as comparisons between the finally evaluation of group 1 and the 

control evaluation of group 2, in order to highlight how the results were improved and what is the difference between group 

1 subjects and group 2 subjects (healthy subjects), which represent the reference values. 

 

4. Results 

 

The results of this research are highlighted through the graphs below, which show aspects related to the balance parameter, 

tested with the stabilometric platform, but an the same time we used a statistical analysis program SPSS 20.0. 

 
Table 1. Statistical results for group 1  

 

Statistical analysis 

Parameters tested 

 X Axis 

 

Y Axis Length of curve 

Initially Finally Initially Finally Initially Finally 

Mean 137,38 58,23 215,3 136,53 2733,61 2370,53 

Standard Error Mean 24,43 15,89 38,52 23,38 81,07 58,94 

Significance 

(Paired Sample Test) 
p<0,001 p=0,011 p<0,001 

 

Table 1 shows the statistical results obtained by the group 1 in the evaluation of the center of gravity oscillations in relation 

to the supporting polygon. 
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Fig. 1. The arithmetic mean of group 1 at the stabilometric evaluation on the x-axis and y-axis 

 

Figure 1 shows the results obtained by group 1 in terms of x-axis and y-axis stabilometric evaluation. In this way we can 

see that in both axes the values have improved from the initially to the finally evaluation. Statistically, the results are 

significant in terms of comparing the initial assessment with the final one for both the x-axis and the y-axis (Table 1). These 

aspects could mean that the subjects with ligamentoplasty show an impairment of the center of gravity oscillations in relation 

to the supporting polygon in the antero-posterior axis, as well as in the mid-lateral one and the completion of the rehabilitation 

program would lead to an improvement. of this parameter in the two axes. 

 

 
Fig. 2. The arithmetic mean of group 1 at the stabilometric evaluation on the length of curve 

 

Graph 2 shows the results obtained by group 1 in terms of stabilometric evaluation, namely the length of curve (mm). In 

this way we can see that the values have improved from the initially to the finally evaluation. Statistically the results are 

significant in terms of comparing the initial assessment with the final one (Table 1). These aspects could mean that the subjects 

withligamentoplasty show a balance impairment, this aspect being represented by the high value of the length of the center of 

gravity and the completion of the rehabilitation program would lead to an improvement of this parameter, by obtaining a 

smaller value. 

 
Table 2. Statistical results for group 2 

Statistical analysis   X Axis  Y Axis Length of curve 

Mean   45,41 131,41 2262,58 
Standard Error Mean  8,48 8,02 92,55 
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Table 3. Statistical results for group 1 and 2 at Independent t test 

Statistical analysis X Axis Y Axis Length of curve 

Levene’ Test .030 <0.001 .109 

Significance 

(Independent t Test) 
.247 .421 .164 

 

 

 
Fig. 3. The arithmetic mean of the two groups at the stabilometric evaluation: x-axis and y-axis 

 

Figure 3 shows in a comparative way the results obtained by the two groups in terms of stabilometric evaluation, namely 

the oscillations of the center of gravity in relation to the supporting polygon in the antero-posterior and mid-lateral axis. In 

this way we can see that the values are appropriate between the two groups, with slightly better values in the case of group 2 

(healthy subjects). Statistically, the results are not significant in terms of comparing the two groups (Table 3). These aspects 

could mean that it is necessary for the results obtained by the two groups to be compared with benchmarks or with certain 

ideal values, values to be rendered through the platform software, but this is not currently available. At the same time, even 

if the values are slightly better among group 2, this could signal that the subjects of group 1 would need to continue the 

functional rehabilitation program, in order to improve the balance. 

 

 
Fig. 4. The arithmetic mean of the two groups at the stabilometric evaluation: Length of curve 

 

Figure 4 shows in a comparative way the results obtained by the two groups in terms of stabilometric evaluation, namely 

the length of curve of the center of gravity in relation to the supporting polygon. In this way we can see that the values are 
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appropriate between the two groups, with better values in the case of group 2 (healthy subjects). Statistically, the results are 

not significant in terms of comparing the two groups (Table 3). These aspects could mean that it is necessary for the results 

obtained by the two groups to be compared with benchmarks or with certain ideal values, values to be rendered through the 

platform software, but this is not currently available. At the same time, even if the values are slightly better among group 2, 

this could signal that the subjects of group 1 would need to continue the functional rehabilitation program, in order to improve 

the balance. 

 

5. Discussions 

 

In this study, we analyzed how the balance parameter is affected in patients with anterior cruciate ligament reconstruction. 

Evaluating this parameter and streamlining how it can be improved is one of the goals of recovery medicine as proprioceptors, 

visual and vestibular receptors provide a continuous flow of information to the central nervous system, which underlies 

postural adjustments (Kuszewski et al., 2015). In this research, the balance was evaluated by means of a stabilometric 

platform, which measured the average distance from the ideal center of gravity on the x-axis (antero-posterior) and the y-axis 

(middle-lateral), but also the average length of the center of gravity (expressed in mm). These issues have been followed in 

other research. For example De la Torre et al. (2020) conducted a study in which they used a device that led to objective 

information on pathologies related to stability in clinical practice and thus could improve the quality of care and treatments 

provided. In the same order of ideas, the fact that in the case of the stabilometric platform the level of instability was adjustable 

was highlighted and three indices were analyzed electronically named based on the degree of antero-posterior and medio-

lateral inclination (Mazaheri et al., 2010). In another study it was highlighted that in 158 studies, 7 kinetic evaluation systems 

were used (balance platforms, power platforms, treadmills, Wii balance boards, contact devices connected to insoles with 

sensors), in order to identify categories of activities such as orthostatic balance, jumping, walking or other functional tasks 

(Labban et al., 2021). 

According to the results of the present study, we can say with certainty that the patients  with anterior cruciate ligament 

reconstruction show an impairment of balance. In this sense, there are authors who have demonstrated that the proprioception 

of the knee is affected by the injury of the anterior cruciate ligament (Strong et al., 2021). In another study agility, balance, 

and mean center of gravity loads were measured and the patient group (with ligamentoplasty) had slower agility times than 

the control group (healthy subjects) and the same result was observed in the case of postural stability (Kirsch et al., 2019). 

The need to conduct studies aimed at streamlining the recovery of orthopedic patients is obvious. There are studies that 

have revealed variability in patients in the field of orthopedics and trauma. The differences between the evaluations of the 

specialists highlight the need for communication and further investigations on the results and means of physical therapy 

regarding the treatment of traumatic injuries of the lower extremities (Archer, MacKenzie, Castillo & Bosse, 2009). According 

to our research, it has been shown that the results obtained in the assessment of balance are poorer in patients with anterior 

cruciate ligament reconstruction compared to healthy subjects; however, we cannot say with certainty how affected is this 

parameter  and how these patients are exposed to some risks. The same aspect was highlighted in other studies, which showed 

that most physiotherapists indicated a positive attitude and were convinced of the benefits of using measuring instruments, 

but the main problem for therapists was when to use the instrument and for which patients as well as the need to develop a set 

of basic measuring instruments with instructions on the application, scoring and interpretation of results (Swinkels, Van 

Peppen, Witthink, Custers & Beurskens, 2011). In other words, our study demonstrates that physiotherapy obviously improves 

the functional status of patients with anterior cruciate ligament reconstruction. The same is confirmed by other studies, which 

showed that the results are consistent with the beneficial effect of physical therapy after trauma to the lower extremities, 

indicating the need for improved standards for prescribing recovery services (Castillo, MacKenzie, Archer, Bosse & Webb, 

2008). 

 

Conclusions 

 

Following this research, a number of conclusions can be drawn highlighting aspects related to the formulation of 

hypothesis. 

Patients with anterior cruciate ligament reconstruction show an impairment of motor function, by affecting joint mobility, 

muscle strength, stability and balance. These parameters require an objective evaluation and in terms of balance we can say 

that the stabilometric platform is an effective and efficient tool for evaluating it, by collecting information on the average 

distance from the ideal center of gravity on the antero-posterior axis and on the mid-lateral axis, but also on the length of the 

center of gravity  cuve (expressed in mm). 

Going through the six-month staged recovery program leads to an improvement in the balance of ligamentoplasty subjects, 

but it is necessary to follow this category of subjects in the longer term, in order to observe how the results obtained remain 

constant or suffer some changes. 
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The use of the stabilometric platform for evaluate patients with anterior cruciate ligament reconstruction leads to an 

objective analysis of balance, which is essential in terms of knee joint functionality, suggesting that the platform is a tool that 

streamlines the medical rehabilitation process. 
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Abstract 

 
The shoulder is both the most mobile and the most unstable human body joint. This joint is like a ball, and rotator cuff conditions emerge 

due to a significant trauma or overload, repeated movements or sports practicing. The purpose of this study was to highlight the importance 

of kinesitherapy assisted by modern technologies in the recovery of this traumatism. The objective of this study was to restore joint mobility, 

muscle tone and to eliminate pain, thus favouring a speedier recovery program for athletes. Our research subjects were five male athletes 

diagnosed with a right rotator cuff pathology. We have conducted several tests: clinical and imaging exam, musculoarticular testing, painful 

arc test, VAS scale. The recovery program included Tecar and laser therapy, as well as kinesitherapy. Research results: after associating 

the new protocol, we confirmed and outlined the efficiency of a new treatment formula in the recovery of the upper limb traumatisms. 

Hence, in the final testing (after 4 months of treatment) the mean values for the five patients improved as follows: for flexion=37 8º, active 

extension=13.4º, passive extension=15º, abduction = 35.2º, adduction=20.2º, internal rotation=17.2º, external rotation=17.6º, muscular 

testing = 4, VAS scale =7.2. Therefore, it may be stated that the treatment formula applied has led to the physical and functional 

rehabilitation of the shoulder joint among the patients within this study.  

 
Keywords: sport, traumatism, rotator cuff, recovery 

 

1. Introduction 

 

Rotator cuff lesions are common traumas affecting millions of people almost daily. These lesions are also dependent on 

the age of individuals. Other factors associated with rotator cuff lesions include a history of trauma, a dominance of upper 

limbs, a contralateral shoulder, or a faulty posture (Dang &Davies, 2018). The challenge in the treatment of rotator cuff 

traumas is immediate diagnosis, given that most patients only complain of mere stiffness during shoulder joint mobilisation. 

Stiffness, muscle tone reduction, and shoulder joint function mitigation should warn the specialists, thus enabling them to 

diagnose rapidly the onset or worsening of rotator cuff lesions. The modern diagnostic means provide excellent visualisation 

of the structural details, and they are crucial in determining the additional course of action for these patients. Kinesitherapy 

along with the modification of daily living activities throughout the recovery process form the pillars and foundation of 

nonsurgical treatment for athletes. 

Shoulder joint lesions are among the most common traumatisms with musculoskeletal localisation. Shoulder joint 

comprises several joints, muscles, and tendons, all of which ensure a high degree of arm mobility.  However, mobility has its 

price. It may lead to the emergence of issues such as joint instability, shoulder tendon and muscle compression (impingement), 

all of them including stiffness. Many factors lead to the emergence of shoulder joint traumas. Shoulder joint may be injured 

by physical effort involving manual labour, sports practice, or even various forced/wrong/quick movements.  

Upper limb joint lesions are extremely challenging to treat because shoulder loading is permanent (during every movement 

of the arm), which involves increased stiff and the possible accentuation of the existing joint lesion. Another reason would be 

that the shoulder joint is less stable than most of the other body joints (this particularity is related to the biomechanics 

necessary to execute the variety of movements at this level). Most joints are stabilised by ligaments. Shoulder stability is 

provided by the rotator cuff, the capsule, and the periarticular ligaments, as well as by the other muscles adjacent to the joint.  

The rotator cuff lesion accounts among the most common causes of shoulder pain, manifested through tendon tears. 

Lesions may emerge following significant trauma or upper limb overloading (due to sports practicing).  

Progressive shoulder pain usually starts on the anterolateral shoulder edge, the lateral arm surface up to the elbow (Gumina, 

Passaretti, Venditto, Carbone, Arceri & Giannicola, 2014). Night-time pain emerges among 83% of the patients, while 41% 

complain of muscle weakness. Local examination points out highly relevant aspects for the protocol to follow. Among the 

different tests for this situation, the blank test may be the most sensitive (68.4%), the most specific (100%) and the Neer 
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(75%) test the most accurate for rotator cuff tears in general (van Kempen, van den Berg, van der Woude, Castelein, Scholtes, 

Terwee & Willems, 2014). 

Boland et al., in 2021, stated that recovery programs should be individualised and progressive, unfolding for at least 12 

weeks for the treatment of rotator cuff lesions; otherwise, recovery is not sufficient. An individualised rehabilitation approach 

is justified to obtain joint stability and mobility, strong functions for recovery integrity, according to Sambandam, Khanna, 

Mounasamy (2015). 

The conservative management of rotator cuff lesions is still the “golden standard” of athletes. It includes a comprehensive 

rehabilitation program, anti-inflammatories, and corticosteroid injections. Newer treatment techniques, such as intramuscular 

infiltration and the use of biological substances, platelet-rich plasma, and stem cells, show promising early results. However, 

additional investigations are necessary to determine their efficiency; this is a new protocol supported by the group of authors 

Weiss, Wang, Hendel, Buzzerios & Rodeo (2018). 

 

2. Material and method 

 

We structured and developed this study based on the conditions of the patients who came to the kinesitherapy practice, 

with the following mentions: type of pain, existing lesion, functional impotence. 

To develop this study, we analysed and used data and information from the general clinical observation sheets of the 

patients (age, gender, type of condition, the presence of comorbidities, and the development of a recovery plan adapted to 

each athlete). 

To certify the diagnosis, athletes underwent clinical and paraclinical investigations and MRIs. 

Research hypotheses: We assume that the use of modern technologies may help reduce the recovery time and regain the 

initial motor capacity without side effects and sequelae. We assume that through its procedures, kinesitherapy combined with 

the latest devices in the recovery field may achieve the functional recovery of shoulder joint.  

The purpose of this paper was to demonstrate and highlight the relevance of kinesitherapy for a speedy recovery of joint 

mobility and weakened muscle strength of shoulder joint due to rotator cuff lesions, and to avoid the formation of faulty 

postures. If a rotator cuff lesion is left untreated, the shoulder joint will develop degenerative alterations over time, while the 

lesion is irreparable. 

The objectives of this study: Kinesitherapy combined with modern technology will help athletes prevent the onset of joint 

stiffness and help reacquire physical and functional rehabilitation emerging after rotator cuff lesions.  

Methods used.  The two devices supporting the athletes in the recovery process were the Tecar  Fisio Warm 7.0 and high 

power Astar laser device. Tecar Therapy was used to warm up shoulder joint; hence, during this therapy, active mobilisation 

exercises were performed using the impaired right limb (far easier to execute). Shockwave therapy has been used at the end 

of the treatment (Tecar+kinesitherapy+laser). The purpose was for the patient to reacquire, at the end of the session, the lost 

mobility, to mitigate pain and discomfort created by the shoulder joint lesion. 

The radiofrequency-based therapy is rather common in recovery medicine. Tecar Therapy is a modern technique used as 

an adjuvant in the recovery process for both athletes and specialists. From the first application of the electrode on the skin, 

the device may localise inflammation, transfer energy on the impaired area, thus speeding up the healing process. The Tecar 

therapy session may be applied daily or as per the indication of the specialist physician, according to a therapeutic scheme. 

The device using high-power laser waves ensures: pain and inflammation mitigation without side effects; it may be used 

for acute/chronic pain; it is a short-term treatment (provides a great amount of energy in a short time frame); it is well tolerated 

by patients. 

Contraindications of Tecar therapy: persons wearing pacemakers, pregnancy, oncological issues, organ implants, 

insensitivity to thermal variations, high blood pressure, osteoporosis.  

The contraindications of laser therapy are as follows: oncological issues, pregnancy, epilepsy, tattoos, existing 

haemorrhages, thyroid disorders. 

 

3. Material and methods 

 

Participants: 5 male athletes, aged between 27 and 33, diagnosed with right rotator cuff lesions (practising physical activity 

5 times/week). The 5 subjects were diagnosed with right rotator cuff lesions, following the anamnestic and imaging 

examination. The recovery physician provided a 5-month prognostic until the return to the sports activity practised.  

The research was carried out for 4 months, February-May 2021. 

The recovery program was structured as follows: the first month (week 1 and 3: 5 Tecar therapy sessions/week, weeks 2 

and 4 for 3 sessions/week)+ laser therapy 3/sessions/week, the second month (3 Tecar therapy sessions/week, weeks 2 and 4 

for 5 sessions/week)+ laser therapy 3/sessions/week, the third month (5 Tecar therapy sessions/week, weeks 2 and 4 for 3 

sessions/week)+ laser therapy 3/sessions/week, the four months (3 Tecar therapy sessions/week, weeks 2 and 4 for 5 

sessions/week)+ laser therapy 3/sessions/week.  
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Tecar Therapy was applied in a neurodynamical manner; the electrodes were situated on one part and the other of the 

shoulder joint, continuous emission for 30 minutes. Laser wave therapy was applied on the right rotator cuff lesion for 10 

minutes, as per the treatment scheme.  

The two modern therapies were adjuvants in the recovery program comprising: free active mobilisations, exercises with 

objects (clippers, multifunctional panel, stick, elastic band, trellis exercises, exercises with rubber balls, pulleys, dexterity, 

and handiness exercises).  

The recovery program was strictly observed; athletes were present daily within the recovery practice situated in the Focșani 

town, Vrancea County, at the “Dr. Alexandru Popescu” Military Hospital. 

 
Table 1. Research subjects 

First name and surname I. G. G. N. S. R.E. H. M. M. S.  

Age 27 33 30 29 31 

Gender M M M M M 

Type of trauma Rotator cuff  Rotator cuff Rotator cuff Rotator cuff Rotator cuff 

 

4. Results 

 

Medical recovery is recommended to all people coming to the specialist physician to regain some of the functions lost 

following a traumatism/injury/lesion and for the quality of life. The recovery program is determined depending on the lesion 

type, the impairment degree, the functional rest, and the mobility of each subject. 

Kinesitherapy combined with high-power laser and radiofrequency, for the 5 research subjects has helped to: mitigate pain 

significantly (VAS=0), recover the functional importance displayed at the beginning of treatment, stimulation of blood flow 

on the impaired limb segment. The subjects regained as follows: 37.8 ° flexion, active extension=13.4º, passive extension=15º, 

abduction = 35.2º, adduction =20.2º, internal rotation =17.2º, external rotation=17.6º, muscle testing = 4. 

It may be stated that this unique combination of kinesitherapy+ Tecar therapy+high-power laser is beneficial in the 

treatment of rotator cuff lesions. Only by using this formula, it is possible to obtain an optimal recovery for athletes over the 

course of 4 months (which means that athletes can resume their sports life in time). 

The 5 subjects participating in this study had a 98-100% recovery, while the recovery period shortened from 5 months (as 

predicted by the specialist) to 4 months. Following the 4 months of recovery, athletes could resume their favourite sports 

activity. Thus, the recovery program developed for them was a genuine success.  

 

 
Table 2.  Values obtained by the 5 subjects at the initial and final tests 

 

 

No.       

Flexion 180° 

Extension 

 

 

Abduction 180° 

Active 60° Passive 90° 

 I F I F I F I F 

1 142° 178° 42° 59° 72° 89° 143° 178° 
2 141° 180° 39° 60° 71° 88° 149° 

180° 
3 137° 179° 47° 60° 76° 89° 139° 

180° 
4 139° 176° 53° 58° 79° 90° 146° 

180° 

5 145° 180° 49° 60° 73° 90° 145° 
180° 

         

Mean 140.8° 178.6° 46° 59.4° 74.2° 89.2° 144.4° 
179.6° 

S 3.03315 1.67332 5.567764 0.894427 3.271085 0.83666 3.714835 

0.894427 
 

T test t = -30.460 

p= 0.000 

t= -4.939 

p= 0.008 

t= -11.859 

p= 0.000 

t= -21.664 

p= 0.000 
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Table 3.  Values obtained by the 5 subjects at the initial and final tests 

 

 

No. 

 

 

Adduction 90º 

 

Internal rotation 80º 

 

External rotation 95º 

 

Muscle testing 

 

VAS scale 

 I F I F I F I F I F 

1 69° 90º 62º 79° 72° 95° 1 5 9 0 

2 67° 90º 61º 80° 78° 95° 0 5 8 0 

3 64º 90º 59º 80° 77° 93° 1 4 8 1 

4 72º 89º 67º 79° 75° 94º 2 5 5 0 

5 75º 89º 63º 80° 81° 94º 0 5 7 0 

           

Mean 69.4º 89.6º 62.4º 79.6° 76.6° 94.2º 0.8 4.8 7.4 0.2 

S 4.27785 0.547723 2.966479 0.547723 3.361547 0.83666 0.83666 0.447214 1.516575 0.447214 

T test t= -9.480 

p= 0.001 

t= -11.492 

p= 0.000 

t= -10.594 

p= 0.000 

t= -8.944 

p= 0.001 

t= 10.854 

p= 0.000 

 

In Table 3, we assessed the values of initial active flexion and the values of final active flexion. Through the T test, we 

obtained the following values: t= 30.460, p= 0.000. The data we have found show that by applying the recovery program 

(kinesitherapy+ Tecar therapy+ high-power laser), the impact on the progress recorded by the 5 subjects is strong and 

statistically significant.  

In Table 3, we assessed the values of initial active extension and the values of final active extension. Through the T test, 

we obtained the following values: t =-4.939, p = 0.008. The data we have found show that by applying the recovery program 

the impact on the progress recorded by the 5 subjects is not strong and statistically significant.  

In Table 3, we assessed the values of initial passive extension and the values of final passive extension. Through the T 

test, we obtained the following values: t=-11.859, p= 0.000. The data obtained show that, upon applying the recovery program, 

the impact on the progress recorded by the 5 subjects is statistically significant.  

In Table 3, we assessed the values of initial abduction and the values of final abduction. Through the T test, we obtained 

the following values: t=-21.664, p= 0.000. The data we have found show that by applying the recovery program 

(kinesitherapyr+radiofrequency+ high-power laser), the impact on the progress recorded by the 5 subjects is strong and 

statistically significant.  

In Table 3, we assessed the values of initial adduction and the values of final adduction. Through the T test, we obtained 

the following values: t= -9.480, p= 0.001. The data we have found show that by applying the recovery program developed 

and applied (kinesitherapy+ Tecar therapy+ high-power laser), the impact on the progress recorded by the 5 subjects is 

statistically significant.  

In Table 3, we assessed the values of initial internal rotation and the values of final active internal rotation. Through the T 

test, we obtained the following values: t= -11.492, p= 0.000. The data we have found show that by applying the recovery 

program (kinesitherapy+ Tecar therapy+ high-power laser), the impact on the progress recorded by the 5 subjects is highly 

significant.  

In Table 3, we assessed the values initial external rotation and the values of final external rotation. Through the T test, we 

obtained the following values: t=-10.594, p= 0.000. The data we have found show that by applying the recovery program 

(kinesitherapy+ Tecar therapy+ high-power laser), the impact on the progress recorded by the 5 subjects is statistically 

significant.  

In Table 3, we assessed the values of initial muscle testing and the values of final muscle testing. Through the T test, we 

obtained the following values: t=-8.944, p= 0.000. The data we have found show that by applying the recovery program 

(kinesitherapy+ Tecar therapy+ high-power laser), the impact on the progress recorded by the 5 subjects is highly significant.  

In Table 3, we assessed the initial values of the VAS scale and the final values of the VAS scale. Through the T test, we 

obtained the following values: t=10.854, p= 0.001. The data we have found show that by applying the recovery program 

(kinesitherapy+ Tecar therapy+ high-power laser), the impact on the progress recorded by the 5 subjects is highly significant.  

We presented the results obtained after applying the kinesitherapy program in the dynamic of their evolution, starting from 

the values recorded at the first examination until the finalisation of the patients’ treatment. After applying the new scheme 

proposed for the recovery of rotator cuff lesions, the 5 subjects (Table 1) benefited from a recovery of 98-100% (Table 2 and 

Table 3). 
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5. Discussions 

 

Rotator cuff lesions are among the most common tendon injuries affecting the entire population, regardless of age. These 

patients are more likely to suffer from chronic diseases and be on multiple medications. Most patients recover using 

conservative methods, but open communication with their family physician, physical therapist and sports physician will 

optimise the results, as highlighted in a study penned by Lazarides, Alentorn-Geli, Choi, Lo, Garrigues & Taylor (2015). 

A high-power laser is an effective adjuvant in the rotator cuff lesion by mitigating the pain significantly. Hence, specialists 

can continue their recovery techniques and manoeuvres, to regain lost function, according to Elsodany, Alayat, Ali & 

Khaprani, (2018).  

In 2016, Page, Green, McBain, Surace, Deitch, Lyttle, Mrocki & Buchbinder posit that the effects of therapy and exercises 

applied for the treatment of rotator cuff lesions are indicated for an easy recovery. 

Treatment options depend on the lesion stage, the patient’s symptoms and they range from kinesitherapy to surgical 

intervention, using a wide array of possible techniques, as Dang & Davies underline (2018). 

Physical training is one of the most important factors of sports training in order to reach high performance. The main 

objectives of physical training are to increase the physiological potential of the athleteand to develop the biomotor qualities 

at the highest level and avoid injuries of any kind (Tanasă, Moraru, Trofin, Iordache, Tomozei & Ștefan, 2021). 

In March, Longo, Ambrogioni, Berton, Candela, Carnevale, Schena, Gugliemelli & Denaro (2020) stated that the recovery 

protocols for the rotator cuff lesion must be adapted based on the various stages when a patient comes to treatment.  Modern 

devices promise to offer a new perspective for the long-term treatment of lesions, thus providing constantly patients’ response 

to the treatment applied, relevant for specialists.  

Radiofrequency-based therapy has been used increasingly in the recovery of shoulder traumas and pain. Along with the 

Tecar therapy, shortwave therapy has beneficial effects on the shoulder joint; thus, we can control the pain for longer, as 

proven by Ergonenc & Beyaz (2021). 

Thus, it is worth stating that the entire recovery program has a vital role because the therapeutic objective focuses on 

healing the trauma and regaining the anatomical function of the impaired segment. It is essential for the recovery process to 

be enforced early on and to be continued until full recovery. Hence, the level, type and purpose of the recovery program differ 

by the athlete’s trauma. If trauma is a focus from the beginning, there will be no sequela concerning the impaired area.  

Many changes are necessary for providing health services. We must improve the services provided by recovery specialists 

for patients with shoulder joint lesions/traumas. Short-term solutions are never beneficial where help is most needed. Hence, 

a new protocol is required to reform kinesitherapy assistance and implement a working scheme for rotator cuff lesions 

(Boland, Smith, Bond, Briggs & Walton, 2021). 

Rotator cuff lesions represent a major issue for athletes; it may even determine them to abandon sports altogether. The 

management of rotator cuff lesions provides numerous opportunities for recovery specialists (they can shorten the recovery 

period). For optimal management of rotator cuff lesions, strong points should be determined: the factors related to the 

underlying pathology, the variable related to sports practising/performance/sports activity, position in the field/gym, time 

allocated to recovery. Based on acquired experience, these traumas may be approached conservatively (either through rest or 

through a comprehensive recovery program adapted to the athlete and the sport practised).  

 

Conclusions 

 

To prevent the emergence of upper limb lesions at shoulder joint level, it would be ideal to observe the following rules: 

correct stance/posture when standing, in the office or during any intense physical activity (increased physical effort); time 

allocated for proper rest and relaxation; avoid activities causing stiffness, ensuring pain-free body positions; if the person 

practices sports activities, the body should be able to carry out physical effort; it is ideal to have swimming, massage sessions, 

which help prevent shoulder joint issues.  

The therapy focusing on high-power laser (through the scheme proposed by the recovery physician and applied by the 

kinesitherapist) has led to a significant difference between the initial and the final values: flexion=37.8º active 

extension=13.4º, passive extension=15º, abduction=35.2º, adduction=20.2º, internal rotation=17.2º, external rotation=17.6º, 

muscle testing=4, VAS scale=7.2. We obtained these values by applying the recovery program supported by modern 

techniques and therapies. 

Rehabilitation methods differ depending on each athlete/subject, but ultimately, they have one purpose: regaining a 

functional status providing independence and minimal assistance from others, as well as the subject’s physical and mental 

adjustment from the emergence of trauma until full recovery.  

Recovery involves patience, attention, and dedication from the kinesitherapist and the team monitoring the subject. It is a 

long and arduous process, which requires all the patience possible from the athlete.  
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The kinesitherapy sessions have far better outcomes if they are organised after the Tecar therapy and laser sessions because 

the segment is ready and warmed up for physical effort. The preparation for recovery used radiofrequency and laser for joint 

warm-up.  

According to the latest surveys, shoulder joint lesions affect 18-26% of the population. The symptoms can be nagging, 

perturbing; they may lead to discomfort when performing daily living activities at home, at the workplace and in the gym. 

Without proper treatment, rotator cuff lesions heal in years. Thus, it is indicated to observe the recovery program and 

shorten the period by far.  
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Abstract 

 
The distribution of attention is essential both in the teaching path of children and in the chess career. In the game of chess there are a couple 

of key moments that are decisive for the course of the game which require full attention. Also, any mistake annihilates all the work done up 

to that point. In the case of education, the transition of information from the working memory to the long-term one is carried out only if the 

student has an effective distribution of attention. 98 children from the first grade were tested with the Kraepelin and Toulouse-Pieron 

samples. They conducted two tests, initial and final, at the beginning and end of the first semester of the 2020-2021 school year. The pupils 

studied chess from the preparatory class, one hour a week as an optional subject included in the school curriculum. We used independent 

samples t-test to statistically validate the numerical differences registered in the two tests. The results indicate that the practice of chess has 

a positive influence on the development of the ability to distribute attention. 

 
Keywords: chess, children, attention, school. 

 

1. Introduction 

 

Attention is a selective orientation and a concentration of psychic activity on the environment resulting in a clearer and 

more complete representation of the surrounding objects. Because of the simplicity and the self-imposing limits, a broader 

conceptual delimitation based on the researches is necessary thus, we can say that the attention is a psychophysiological 

process that consists in the willful orientation and channeling of the psychic activity on the external elements that contain 

information of novelty or not, in order to conceive a perception faithful to reality, to optimally solve tasks, of the borderline 

situations and the adaptation of the sensory-motor, affective and cognitive behavior to the mobility of the external conditions 

and to the nature of the people's motives and objectives. Golu (2007) proposes a similar definition in which attention is seen 

as a psychophysiological process of concentration, delimitation and selection of neuronal and psychobehavior functions that 

are related to the environment, registering an ample and complete process of adaptation and understanding of the surrondings. 

The distribution of attention involves the willful or reflex setting of priorities. Man is part of an environment surrounded 

with stimuli. At every moment of our lives, a significant amount of sensory stimuli often distributed randomly and with 

unpredictable development forces the analyzers to receive them. Our ability to process information to which we are exposed 

either willingly or involuntarily is limited. In every second of life, we are exposed to about 100,000 bits of information that 

interact with our analyzers who, on a conscious level, can process only a tiny amount, between 25 and 100 bits (Miclea, 1999). 

Chess requires more cognitive skills and sophisticated problem-solving skills (Aciego, 2012; Garcia, 2019; Vasyukova, 

2012), thus providing a good opportunity to study the mechanisms underlying cognitive expertise. Studies have shown that 

the parietal, frontal and posterior areas, which are known to be involved in the orientation of attention, perception and working 

memory, are engaged in the game of chess (Duan, 2014). 

The systematic chess practice develops several important skills used in solving mathematical problems (Enez, 2016; 

Forrest, 2005), such as maintaining a high level of attention (Guntz, 2019) and focus on the main task (Sheridan, 2017), 

focusing on details, perseverance in pursuing goals, creativity (Iqbal, 2015), recognizing strategic information from situations 

and using it in planning strategies (Bart, 2014), critical reflection on one's own actions and predicting the course of events 

(Trinchero, 2015). Children are often accustomed to sharing their attention on several activities at the same time. The attention 

span is often very short and this can limit their ability to focus on a single issue. The game of chess requires a high quality 

level of attention. After a one-year chess workout, there was a shift to a greater ability to concentrate. As a side effect, there 

has been an unequivocal progress of the experimental group in improving the basic skills of mathematics, such as counting 

and addition (Scholz, 2008). 
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Chess as a loisir activity is based on the development of demonstrable skills and the mental activity necessary for the game. 

Although there are no physical requirements, chess provides participants with a context for allocating time in deliberate 

practice and willpower, both necessary to achieve high performance (Moore, 2011). This situation forces students to work on 

channeling voluntary attention, and over time they will be able to turn it into postvoluntar attention. The transition to this 

higher level is mandatory in order to succeed at any competitive level because, the entire activity involved in the game of 

chess is of a psychic nature, and the harder the fatigue occurs, the more chances of success there are. World champion Robert 

Jame Fischer said, "Not the player who played well, but the one who made the penultimate mistake, wins." 

 

2. Material and methods 

 

Participants 

98 primary school pupils have been selected to observe the level of attentional skills in students studying chess as an 

optional subject integrated in the curriculum at the school's decision. The total number of students tested is 119, but 21 of 

them were absent in either the initial or the final test so their results were not taken into account. The gender distribution is 

roughly symmetrical (50 boys and 48 girls). 

At the time of testing the students were in the first grade, the 2020-2021 school year, and the chess study, one hour a week, 

began from the previous year. 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 1. Gender distribution 

 

Measures 

The students performed two tests, the Kraepelin and Toulouse-Pieron samples. Both tests observe and analyze the 

attentional abilities, but they differ in task and working time. In Kraepelin test students must find as many pairs of two digits 

with a sum of 10 in a time frame of 5 minutes. Pairs should be only horizontal. 

In the case of the Kraepelin sample, the worksheet contains 460 graphic elements distributed over 23 rows of 20 elements. 

There are only 8 distinct graphic signs that are multiplied to complete the entire card. In the upper center there are 4 of the 8 

signs that students will have to identify. 

 

  

Fig. 2. Toulouse-Pieron test Fig. 3. Kraepelin test 
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3. Results 

 

The results of the two tests are presented in Table 1. We note that the final average is significantly higher than the one 

obtained in the initial test (21.62>15.80 and 118.55>91.78). It should also be noted that the value of the standard deviation 

has increased which means that the individual results are more fluctuating in the final test. 

 
Table 1. Descriptive analysis 

Test Period N Mean Std. Deviation Std. Error Mean 

Kraepelin 
Initial 

98 

15.80 6.934 .700 

Final 21.62 7.829 .791 

Toulouse-Pieron 
Initial 91.78 31.398 3.172 
Final 118.55 42.941 4.338 

 

In order to check if the improvements recorded are statistically significant we used independent samples t-test. We note 

that the value of p is smaller than 0.05 in the case of both tests thus, we eliminate the null hypothesis that states that there are 

no statistical differences between the initial and final tests. 

 
Table 2. Independent Samples t-Test 

Test t df Sig. (2-tailed) Mean Difference 
Std. Error 
Difference 

95% Confidence Interval of the 
Difference 

Lower Upper 

Kraepelin -5.515 194 .000 -5.827 1.056 -7.910 -3.743 

Toulouse-Pieron -4.983 194 .000 -26.776 5.374 -37.374 -16.177 

 

                 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. 4. Krapelin results        Fig. 5. Toulouse-Pieron results 

 

4. Discussions 

 

Kraepelin testing involves solving a simple mathematical calculus, the form of which can be memorized (because of the 

few possibilities 5). This effort correlated with the relatively short time allocated for this task creates a discomfort that often 

disrupts the distribution of attention. Another feature of the test that influences the final result is the amount of working 

material. At first glance, the child realizes that he cannot finish the task in the given time, and this feeling has a negative effect 

on his power of concentration. A significant difference was noted between the results of those who started from one side and 

continued linearly and those who solved chaotically, looking for the same pair of digits (5, 5 most targeted). In the first case, 

an automatism is created that forces the student to keep his focus on the given task. Another correlation, which also justifies 

the effectiveness of the first working method, was discovered between how to solve the test and the concern about the 

remaining time. Students who were solving systematized, linearly, never asked how much time was left, while the others 

asked this question frequently, especially in the last two minutes. Repeated disconnection from the work load, even if only 

for a few seconds, affects the working rhythm. 

In the case of the Toulouse-Pieron sample, students only had to find identical shapes to those of the model in the worksheet 

without the need to think. Maintaining attention and concentration was done for 10 minutes. Although the format of the testing 
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differs, the systematized method of work is the most efficient. An important difference between the two tests is the working 

time, since maintaining the focus on a simple task for a long time is inconvenient. Also, the age of the students give us clues 

about the level of cognitive processes that we must take into account. At the age of 7-8 years the temporal orientation and the 

reporting of the actions carried out at the time consumed are not clearly outlined. During testing, after finding a satisfactory 

number of forms, any stimulus triggered the involuntary attention of the students. In the case of class I E, the room was 

decorated with paper flowers glued on the board, which began to come off successively. Even though the stimulus did not 

have an increased intensity, it managed to capture the attention of the entire class for a few seconds. Most of them were not 

affected by this event, but in the case of some, the appearance of any other stimulus triggered a total disconnection from the 

workload. The awakening of involuntary attention can be a disruptive factor, so the environment in which chess is practiced 

must be isolated from the routine of everyday life. At any class, regardless of the form of education, it can also be higher 

education, when someone opens the classroom door, instinctively, almost all students turn their heads to check the "new". 

 Of all the forms of manifestation of the psychic life, attention is, in current explanations, the most frequently associated 

with performance. Even if the victory or defeat in an activity, in a sport is really caused by the good or poor functioning of 

other components of the psyche and the physical such as sensory processes, memory, muscle tonus, thinking or motivational 

structures, attention is the first factor we take into account when looking for a justification of the performance. The various 

distractions in school life make voluntary attention wrongly directed, and without exercise, this attention will not be able to 

be channeled to the important tasks they have to perform. Chess is a repetitive training used to maintain voluntary attention 

because, with each move, the number of possibilities, only the optimal ones in which we do not lose material, is huge, and 

threats can also arise through a succession of forced moves. Distraction, regardless of the moment, can lead to defeat. This 

cause-effect relationship forces the child to keep his attention on the same element, in this case, the position on the chessboard 

where the novelty element, the opponent’s move, comes rarely and most of the time is anticipated. Thus, the mind is trained 

to distribute and maintain voluntary attention without waiting for the novelty element or a stimulus of increased intensity. The 

repeated unfolding of a thoughtful and accepted action produces, over time, a transition from the conscious to the automated 

form of thinking. 

 

Conclusions 

 

The recorded results indicate that students who practice chess have seen improvements in attention testing. This result is a 

collective one that did not take into account the individual chess level of the students. Therefore, chess classes are an important 

factor in the development of general intelligence. 

Nevertheless, the results obtained should be interpreted with caution due to the fact that they have evaluated the attentional 

abilities of the students during a school semester. The study can be continued in the next school year, following the evolution 

of the children throughout the primary cycle. Due to the fact that a prior selection of students has not been carried out we can 

state that a selection bias doesn't exist. The following research may focus on the development of the attentional skills of all 

primary school students who practice chess as an optional subject in the curriculum at the school's decision. 
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Abstract 

Since the founding of the Olympic Games, Baron Pierre de Coubertin, a pedagogue, has created the link between sport and education. The 

concept of Olympic education is one that appears in the second half of the twentieth century but which spreads and develops from one year 

to another in the world. Olympic education programs are created especially for the Olympic Games or for the Youth Olympic edition. An 

important role in this development was played by the International Olympic Academy, which since its founding in 1961 has promoted 

Olympic values through activities that included education, research and interdisciplinary. In Romania, Olympic education was promoted 

by personalities from the world of sports such as Lia Manoliu, Alexandru Siperco, Mihaela Penes, Laura Badea or Simona Amanar. An 

important role was played by the creation of the Romanian Olympic Academy in March 1991, which through its 48 branches propagated 

the Olympic values in the Romanian society. This paper aims to analyse how Olympic education has created its way in Romanian society 

in the last 50 years, what is the role of the Romanian Olympic Academy in promoting Olympic education and who were the Olympic 

champions who helped develop the Olympic education programs in the country. The paper will also have a section of examples of good 

practices by analysing projects and programs made by three branches of the Romanian Olympic Academy. 

Peer-review under responsibility of the Alexandru Ioan Cuza University. 

Keywords: Education; history;  

1. Introduction 

Here introduce the paper, and put a nomenclature if necessary, in a box with the same font size as the rest of the paper. 

The paragraphs continue from here and are only separated by headings, subheadings, images and formulae. The section 

headings are arranged by numbers, bold and 10 pt. Here follows further instructions for authors. The Olympic Movement, 

created in the late 19th century, had a close connection with education from the beginning. Pierre de Coubertin, the reformer 

of the Modern Olympic Games, was a pedagogue and he identified the role that sport and sports competition can play in 

educating especially the young generation. Upon retiring from Olympic activity as president of the IOC, Coubertin (2000) 

said: “the time has come to build an educational structure with architecture more suited to the needs of the day. It would go 

beyond the limits imposed by the nature of the meeting to speak in greater details on this matter”. 

Even though Coubertin identifies the need for the Olympic Movement to begin to become an educational structure, the 

Olympic education became a reality in the Olympic phenomenon only after World War II. The first 4 decades of the Olympic 

Movement were affected by two world wars and an edition (the Berlin Olympics 1936) used by Hitler for political purposes 

so that after the Second World War the Olympic Movement began to rethink its principles and begin to promote them 

especially to the young generation. Thus, in 1948, the term Olympic education appeared for the first time and at the same 

time, the idea of camps for young people organized during the Olympic Games in the vicinity of the Olympic villages began 

to take shape. The first such camp was at the 1964 Tokyo Games (Naul, 2008) although the idea has been circulating since 

1912 at the Stockholm Olympics. 

An important step in the development of the concept of Olympic education was the establishment in 1961 of the 

International Olympic Academy. It became a research centre for Olympic studies but also a forum for debate in which young 

people and researchers from around the world were invited to Olympia every year. The role of the International Olympic 
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Academy was to work with the National Olympic Committees to establish National Olympic Academies in each country. The 

first country to have a local academy was Spain. 

2. Firsts steps in Olympic education 

Romania was an active factor in the development and promotion of Olympic education at central and local level. One of 

the personalities who was most involved in the development of this field was Alexandru Siperco, IOC member for Romania 

between 1955-1998 and the one who held various important positions in the Olympic Movement, becoming even vice 

president. Alexandru Siperco was a member of the IOC commission for the International Olympic Academy between 1967-

1980 (Matache, 2003). Siperco was a constant presence in Olympia, being invited to give several lectures on the future of the 

Olympic movement, Olympic principles in the current context or the vision of what Olympic education means and how it can 

be integrated into contemporary society. Siperco's involvement in the history of the International Olympic Academy is 

important, so in 1971 Siperco issued a memorandum on "the role and activity of the IOA in the promotion of the Olympic 

movement." In this memorandum, Siperco criticized the relationship between the IOC and the IOA. Siperco says: 

On one hand, the IOC appeared not to be aware of the importance nor of the potentialities of IOA. On the other, the 

Academy carries out its activities disregarding the actual and most urgent needs of the world Olympic Movement and of the 

IOC. The reports submitted by the IOA to the IOC have a decided administrative character, and are less programmatic and 

conceptualistic.  

The activity of the IOC Commission for the IOA is restricted to supervising the general work and the programmers of the 

session instead of the works of session and the promotion of Olympism with help of the IOA on an international plane (Siperco, 

2011). 

  Even if in this memorandum Siperco is quite critical with the IOA's activity he sustained this institution and supported 

it in the process of modernization and development, so that in 1979 Siperco signed a second memorandum for the IOA in 

which his position was not as harsh with this institution as in the 1971 memorandum. 

Not only Alexandru Siperco was close to the International Olympic Academy. Lia Manoliu was another constant presence 

in Olympia. She was invited to give various lectures about her career or how she saw the Olympic Movement in the future. 

Between 1996-1998, Lia Manoliu was also a member of the IOC commission for IOA (Matei, 2017). 

3. Romanian Olympic Academy 

Lia Manoliu, once she became president of the Romanian Olympic Committee (ROC) in March 1990, supported the 

creation of a Romanian Olympic Academy (ROA). The ROA was founded on March 21, 1991 based on the decision of the 

General Assembly of the ROC. Founding members of the ROA were: Lia Manoliu, Emil Ghibu, Ioan Dragan, Ion Matei, Dan 

Popper, Aurica Stoian, Corneliu Florescu, Ioan Kunst Ghermanescu, Dumitru Alexandrescu, Alexandru Mogos, Alexandru 

Lazarescu, Ioan Todan, Nicu Alexe, Teodor Roibu, Traian Tomescu, Victor Banciulescu, Mircea Lovin, Nicolae Marasescu, 

Octavian Vintila, Cristian Topescu, Anghel Vrabie, Aurel Encutescu, Aurel Predescu, Elena Francu, Elena Firea, Cornel 

Otelea, Alexandru Mironov, Mihaela Penes, Vanghelie Chiose, Ioan Muresa (ROA, 2011). 

Going through the list of founding members, we notice Olympic champions, coaches with international results, journalists, 

doctors or specialists in the field of physical education and sports, which will give weight to the newly founded institution. 

The ROA is an institution of the Romanian Olympic and Sports Committee (ROSC), without legal personality, organized in 

accordance with the principles of the Olympic Charter, the ROSC statute and its own statute. 

Since its founding, the ROA has had as objectives: the promotion of the generous ideas of Olympism, of the Olympic 

spirit and principles in the sports activity in Romania; studying the historical, cultural, ethical and social aspects of the world 

and the international Olympic Movement, as well as those related to the Olympic Games; promoting the spirit of fair play, 

the fight against violence, doping and corruption in sport, protecting sport and athletes from any negative influence that may 

lead to a departure from Olympic principles and sports ethics; contribution to the training, in the spirit of Olympic ideals, of 

specialists in physical education and sports; encouraging study and research activity, as well as artistic creation with an 

Olympic theme. 

In the three decades of activity, the ROA has become a pillar of stability and development of Olympic education at the 

national level. The Romanian Olympic Academy has 48 local branches in all counties of the country and the six sectors of 

Bucharest, its local organization being unique at the level of the international Olympic Family. In the 30 years of activity, the 

Romanian Olympic Academy was led by prominent personalities of Romanian sport who through their experience and 

prestige have added value to the promotion and development of the national Olympic education: Emil Ghibu (1991-1993), 

Ion Matei (1993-2001), Mihaela Penes (2001-2005), Arthur Hoffman (2005-2011), Laura Badea Carlescu (2011-2017), 

Simona Tabara Amanar (since 2017).  

The Romanian Olympic Academy has different traditional programs of promoting Olympic education, among which we 

would mention: The Olympic Games in Children's imagination, a painting contest for children aged between 6 and 18 years. 
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The first edition of this contest was in 1993 and between 1993-2007 the contest was an international one for the age category 

6-14 years. The contest took place every year, having a constant development by increasing the number of works submitted. 

The best works are awarded in a gala organized in the Olympic House in Bucharest and the works are exhibited in the 

Romanian Sports Museum for a year. 

In 2012 The Centre for Olympic Studies – Barcelona, together with the Olympic Museum in Lausanne, has included The 

Olympic Games in Children’s Imagination in the Olympic Values Education Program and become part of the international 

heritage of the Olympic Family. In the same year, at the Cultural Olympics at the London Olympics, Luisa Balaban obtained 

2nd place at London Olympics – IOC Art and sport competition with the paint “Excellence Rising”. In 2018 – four works of 

the Olympic Games in Children's Imagination Contest were chosen by Romfilatelia and transformed into stamps. 

Another contest with tradition is A Fountain Pen named Fair-Play, a contest reached its XXI edition in 2021. This contest 

can also be found in the international heritage of the Olympic Family since 2012. The Romanian Olympic Academy began in 

the 70s to organize events on the occasion of the Olympic Day. The first week dedicated to Olympic sports was organized in 

1972. Currently, for a month, events are organized in all local branches on the occasion of the Olympic Month, among these 

activities we mention: exhibitions, local sports competitions, cultural events, conferences, cross-country races, etc. 

The cultural-sports activities carried out every year on June 23, the Olympic Day in Sirnea for over three decades by the 

care of Professor Radu Fruntes added value in promoting Olympic values among young generations through unique actions 

to popularize and promote Olympic values. 

At the international level, the Romanian Olympic Academy was through its members, a constant presence at the seminars 

and conferences of the International Olympic Academy, it sent specialists to training courses in Olympic education abroad. 

The ROA is also a founding member of the European Olympic Academies since 2018. The ROA’s activity was recognized 

internationally by obtaining in 2016 the World Fair-Play Award. 

Although the ROA has been operating as an independent institution for three decades, the development of Olympic 

education is a much older subject in the history of the Romanian sports movement. First-rate personalities like Lia Manoliu, 

Iolanda Balas Soter, Alexandru Siperco or Victor Banciulescu being true promoters of Olympic values, especially through 

the power of personal example. In the thirty years of activity, the ROA has acquired the role of active actor in promoting 

Olympic values and education through various and interdisciplinary projects. The ROA volunteers have an important role in 

the great Romanian Olympic Family and without them the ROA’s activity cannot take place in good conditions.  

4. Olympic Circle task and responsibilities 

The Olympic Circle has an organizational structure similar to the one of the Romanian Olympic Academy, having a 

governing board that consists of: director, secretary and responsible of the 3-4 commissions that can be organized. 

Elements of identification 

Name. The Olympic Circle must have a name of a personality from the world of Olympic sports. Sport teaches us to be 

winners, but also to continue with our chin ups when we have suffered a defeat. Sport is born and lives from talent and passion, 

but also from the perpetual image of models, symbols for those who start a race. Moeschler (2006) remarks that in this troubled 

world, the need for models is growing, more necessary in sports but also in life. 

Symbol. It can be an object, a mascot, a graphic or chromatic representation, an event with a certain meaning for the others. 

Anthem. It is sung at the main activities, promoting the activities of the circle at national actions, at various ceremonies and 

aims at the message of the young Olympians to be better, as well as the duty to those who have supported and support the 

Olympic activity. 

Motto. For defining the activity and for communicating it to others; phrases are used that express the key values of the 

activity of the Olympic circle.  

Ceremonies. Attended by members of the circle: students, teachers and other guests. The ceremonies are organized on the 

occasion of special events to promote the key values of Olympism. 

Examples of Olympic education content 

In a proposal for Olympic education programme in public school Rubio (2013) suggests that Olympic Games are the 

public face of the pedagogical effort to understand and promote the values and knowledge on the sport universe. Similar 

programs are developed in each country from the world. In this organizational form of Olympic education, named Olympic 

circle we started with following objectives for students age between 10-14 years old: (1) presentation of the positive aspects 

and of the opportunities of practicing sports; (2) encouraging the child to have an active life through sports; (3) harmonious 
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development from the psychic, moral and intellectual point of view; (4) promoting fair play, honesty and correct behavior by 

practicing sports. 

 

Content of Olympic Circle activities 

A - Events with the occasion of the Olympic Day, Week, Month; 

B - Expanding the knowledge about Olympism from the history, philosophy, values perspectives; 

C - Olympic principles and values, like positive and negative examples, respect for other cultures and people; 

D - Solidarity with special needs athletes, friendship with students from other schools, regions, or countries, etc. 

E – Round tables with participants in the Olympic Games, Youth Olympic Games and Olympic participants; 

F – Interdisciplinary activities as sports, literary, artistic, musical fields; actions against violence and doping; 

G – Theoretical activities: discussions on Olympic topics, movies, lectures. 

  

5. Examples of good practices 

5.1. Timisoara Branch of ROA 

In all the sports activities carried out by Scholar Inspectorate of Timis County in collaboration with Romanian Olympic 

Academy Timis Branch and other local institutions are involved adult volunteers, teachers and students. Some examples of 

events and activities organized are presented in Table 1. 

Table 1. Examples of events and activities organized by ROA Timis branch. 

Events Activities 

European Sports Week Sports as social phenomen lectures 

Mobility Sports Week Running contests 

Born for Sports. Educational fair Lectures, presentations, movies, sports activities 

National Symposium Education through sport Methodical activities for Olympic Circles 

International Olympic Day  Olympic Day Run, Literature contest and Painting contest 

Unify Football We are specials, equals and together 

World Health Day Practical activities for first aid 

Internship Sports in my community 

Romanian Champion in school and university Meeting with champions 

European Sports Week Sports activities 

International day of Sport Scholar Sports activities 

Internship Management of sport associations and Olympic circle 

Fair-play caravan Activities for Olympism promotion 

Movement in fair-play spirit Olympism – theoretical contest 

Erasmus+ Project Olympism – bridge between generations 

Olympic education – future perspectives Partnership between Olympic circles 

Interactive games on educational platforms 

 

4.2. Iasi Branch of ROA 

Under the patronage of the Romanian Olympic Academy, the Iasi branch started its activity in 1994 pursuing a series of 

common goals as well as its own initiatives, such as: (1) to raise awareness to the public opinion about Olympism and its 

fundamental values; (2) to promote sport and competition within an organized framework for a healthy lifestyle, (3) 

cooperation with public and private organizations to add sport to the public service; (4) to increase the students’ interest in 

volunteering (COR, 1994). In according with Buldus and Muresan (2017), one of the ethical values promoted in activities 

organized by ROA is “Olympism”, a word that involves tolerance, generosity, solidarity, friendship, non-discrimination and 

respect for the others, all these being also known as fair-play. 
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In addition to the activities carried out at national level, on the local level, the own projects have been successfully 

organized, among which we mention: The Little Olympian, We are also interested, The Olympic Family, Be an Olympian in 

your school, Junior Olympic Pentathlon, Training course Sport for all and Olympic education, Olympic Day Run, etc.  

Based on the criteria related to the number of participants, the volunteers involved and the partners who supported us, we 

chose three models as an example of how the partners contribute to the revival of educational sports activities in the local 

community, as well as the promotion of Olympic ideals and values among the participants. 

Example of good practice “The Little Olympian”. The Olympic education program for kindergarten children (5-7 years 

old) has been running annually in June since 2004 and it includes three parts: Sports education, Olympic education and Artistic 

education. The program initially started in one kindergarten, then it expanded to the local, regional, and national level in the 

year of 2008. This program aims to form a behavior through sports, to educate psycho-motor qualities, to achieve common 

goals through teamwork, to involve parents and volunteers in sports activities, to create a balance between physical, cultural 

and intellectual activities, as well as to promote Olympic principles (Rugina, Rugina & Radu, 2007). Currently, the first 

kindergarten involved in the project, coordinate the project “Healthy kids, Happy generation – Nutrition and Sport in 

Kindergarten”, funded by the Erasmus+ program of the European Union, aiming to promote a healthy and active life by 

conducting interactive workshops. Lately, similar projects have been started in other countries to promote sports and Olympic 

education in kindergarten (Varfolomeeva & Surinov, 2016; Oshkina, 2019).  

Example of good practice “The Olympic Family”. The project started in 2016 and is held annually on May 18th, when the 

International Family Day is celebrated in order to raise public awareness and emphasize the importance of the family. The 

goal is to bring together children and parents in a series of sport events, activities and applicative circuits that grow the feeling 

of joy, discipline, the desire to be better, the notion of fair play and, last but not least, to create a connection between children 

and their parents in the form of a team during the same events. The event is organized by the Junior School of Alexandru Ioan 

Cuza University of Iasi, having as partners ISJ, ROA Iasi, FEFS Iași, DJTS Iași. Among the participants are children from 15 

primary schools in Romania, accompanied by a parent. The event has the support of university student volunteers from 

Olympic Circle Maricica Puica. 

Example of good practice “We are also interested”. This event is dedicated only for the members of the Olympic circles. 

It has been taking place since 2005 between months of April and May and it includes: (1) the presentation of the symbols 

specific to the Olympic circle in which they activate (mascot, flag, anthem, motto), (2) the theoretical test representing 

knowledge about Olympism and (3) the artistic part in which each team presents an artistic moment of their choice (music, 

poetry, dance, theater, etc.). Among the followed objectives are: promoting Olympism and its symbols, promoting the spirit 

of fair play and friendship, promoting honesty and moral behavior and last but not least, the development of practical and 

communication skills.  

Conclusions 

In the present work we have tried to present a synthesis of the activities carried out by the Romanian Olympic Academy 

and its structures good practices. The Academy being perceived as an institution with an Olympic culture and education 

indispensable both in the sports and social life of young people. In this context, emphasizing the role of Olympic education 

as a defined system and its contribution to the promotion of Olympism in ever wider circles, especially in education of all 

grades and sport environments. 

It is therefore absolutely necessary to act to raise awareness of Olympism as a way of life and action. But this is only 

possible within the framework of a well-thought-out and structured Olympic educational process, a process that includes 

ethical guidelines and specific rules for particular situations.  

In practice the role of Olympic culture and education becomes essential. If education wants to bear its name with dignity, 

it cannot be limited to the transmission of techniques and knowledge, but must provide normative guidelines, sensitize subjects 

to ethical issues and offer some moral values. 
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Abstract 

 

The non-athlete subject has the ability of naturally managing all types of effort in order to perform various activities going on for a rather 

short period of time, with no preliminary preparation/training. The difference between a non-athlete and a professional athlete is that the 

latter has a much bigger capacity to handle effort, on different intensity levels, in the same time frame, due to all the transformations that 

his/her body went through.Thus, related to the effort applied during soccer training, we came to the following significant conclusion: training 

may be a success, consequently the ADJUSTMENT process can be achieved, only if there is an adequate proportion between EFFORT and 

REST, during training as well as after it, proportion leading to a phenomenon called overcompensation. In other words, the trainer may 

schedule the success of the integrated training on the physical level, only if he/she is fully aware of the characteristics of each type of effort 

(volume, intensity, periods of rest, time period necessary for the recovery of energy resources needed for the next training of the same type). 
 
Keywords: integrated training , guidance, adjustment 

 

1. Introduction 

 

Today's game has, from the point of view of its main landmarks, a name and a first name: Space and Time. The transfer 

of these two relative notions, as spatio-temporal sensations specific to the player in different game situations, and hence the 

application of methods and means for their training. (Ferrari, 2004) 

Physical training bears the purpose of allowing the player to express his/her technical and tactical skills to the greatest 

extent possible and for as long as he/she can. (FIFA, 2006) 

Consequently it is of major importance that the trainer is aware of both the characteristics of each type of effort applied in 

the game of soccer, and the technical and tactical needs of his players and his team in order to establish an adequate ratio 

between the two, with the purpose of succeeding in the adjustment process during training sessions and subsequently during 

games.  

From the point of view of the metabolisms required during the actions during a match, the situation is as follows: 

- 70% of the match representing walking, slow and moderate running, running with the back gets energy from aerobic 

metabolism (carbohydrates and lipids); 

- 15-20% of the intense running match with the energy obtained from the mixed metabolism (aerobic - carbohydrates, 

anaerobic glycolysis, VO2 max); 

- 10-15% of the sprint match and safe and very intense actions with the energy obtained from the anaerobic-alactacid 

metabolism (ATP-CP). (Cazorla, 2002) 

Regarding training efficiency, it can be stated as achieving optimal operational and training, efficiency in learning and 

using new knowledge, aiming at maximum performance with energy consumption "minimum" of the athlete and supporter of 

the system  (coach, psychologist, doctor, nutritionist, sponsor, federation, etc.). (Bădescu&Grigore, 2011) 

By monitoring the physical training process, the trainer observes the control of the motor and physiological reaction of 

the athlete to the stimulations used during training, so in this case we are debating the assessment of physical strain and the 

assessment of the recovery state. (Bompa, 2003) 

Nowadays, the volume of activities carried out under various and unexpected conditions has grown considerably, because 

of this, the individual has to show acuity, cleverness, ingenuity, reaction speed, concentration. (Sopa&Pomohaci, 2017) 
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In a short reference to RESISTANCE, as part of the golden triangle of motor skills that are determinant in soccer: 

RESISTANCE, STRENGTH/POWER, SPEED, we can suggest both a didactical classification and the terminology of effort 

intensity for resistance building, according to the maximum heart rate of the player. (Tocitu, 2000) 

RESISTANCE 

a. AEROBIC 

a. Pure-aerobic: 60-70 % of the maximum Heart Rate 

b. Aerobic capacity: 70-80 % of the max. HR 

c. Aerobic strength: 80-90% of the max. HR 

d. Maximum aerobic strength: 90-95 % of the max. HR 

b. ANAEROBIC 

a. Lactate tolerance: 95-100 % of the max. HR 

b. Lactate production: 90-95 of the max. HR 

Key-words for a proper planning of the physical training: volume, intensity, duration of the work session, number of work 

sessions, duration of the rest period between work sessions in one cycle, number of work cycles, duration of the rest period 

between the work cycles, time period necessary for the recovery of energy resources spent during training at the intensity 

level of the planned type of effort, for the right selection of the moment of repeating the same type of effort  – 

overcompensation. 

Coming back to the hypothesis described above regarding EFFOR and REST, we are referring to the second factor and 

we will directly link the physical character of rest to the effort applied during training. In this case, rest means: 

a. Correct break interval, in seconds or minutes, between the rounds in a set with a certain effort intensity – training 

overcompensation. 

b. Correct break interval, in minutes, between sets with a certain effort intensity - training overcompensation. 

c. Correct break interval (in hours) between training sessions with the same type of effort applied – overcompensation 

between training sessions. 

d. Correct break interval between training day and game day in relationship to the types of effort implying a great deal 

of energy demand (a large amount of remainders), thus a longer time interval for energy recovery; 

e. Correct sleep or active rest intervals between two training sessions (on the same day or on consecutive days). 

The training goals, considering the activation of the ADJUSTMENT process, mentioned before: 

1. Physical adjustment goals (physical improvement, completion); 

2. Technical adjustment goals; 

3. Tactical adjustment goals; 

4. Psychological goals – according to the profile of the training: 

a. Behavior: ambition, courage, determination, success motivation; 

b. Mobility and swiftness in processing – fast and accurate decisions according to the situation, training, technical-

tactical education, and experience; 

c. Attention/focus; 

d. Anticipation/intuition; 

e. Decision; 

Optimization (permanent improvement) within the framework of athletic performance refers to the integration of 

competition demands (competition model/pattern) into the training process within the appropriate parameters which would 

help achieve objectives characteristic to high level performance. (Mârza, 2006) 

As for adjustments, ideally they should be made as a result of a ball training, so by applying a specific type of effort 

(integrated training). 

 

2. Material and methods 

 

The study was conducted  for a period of 12 months, september 2007 to september 2008, on a group of 22 players, members 

of the national junior 17 U team. The experiment consisted of creating soccer training (technical or technical-tactical) methods 

which were supposed to contain in their structure elements specific to all the factors of training (physical-technical-tactical). 

These should, through their structure, content, and proportion, influence effort adjustment in a positive way, effort adjustment 

necessary to efficiently get through training sessions and through official competition games.  

The objective of the study was to determine the efficiency of the designed methods. The way to accomplish such task was 

to implement these methods into the training program and also to have the players mark three evaluation stages (testing). 

The evaluation was performed by applying the Cooper test (endurance race for 12 minutes with a preset distance scale) to 

all the players. 

Structures used to train the few RESISTANCE effort intentisity levels described above: 

1. Technical, physical profile structure for effort training (fig.1) – AEROBIC STRENGTH/A.S. (AEROBIC 
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RESISTANCE) 

A.S. /physical-technical exercise with discontinuous effort type 

 
Fig. 1. 

 Set-up:  

- 2 teams of 8 players:  

- „blue team”,  2 players for one technical workshop;”red team” playing 6vs2, recovering after running effort ; 

- Effort interval: 5-6’. 2-3 sets. Break between sets: 5-6’; 

- Intensity: 80-90% max HR; 160-180b/min. Player/max HR: 200b/min. 

Description: 

- For the „blue team”- high speed running between positions (5’’- 10’’); in positions-technical exercises in moderate 

pace 20-30’’ (the quality of execution); 

- 1. Right-left foot passes. 2. Individual juggling. 3. Juggling in two. 4. Dribbling-dodge. 

 

2. Technical-tactical profile structure for effort training (fig.2) – AEROBIC STRENGTH/A.S. (AEROBIC 

RESISTANCE) 

A.S. / 5vs3 /small field play, superiority –outnumbered 

 
Fig.2. 

Set-up:  

- 2 groups of 8 players (2x5vs3); 

- 12/10 m field inscribed in a 16/13m rectangle, according to the scheme; 

- „yellow team” passes with maximum 2 ball contacts, without exiting the bounded area; 

-  „blue team” chasing the ball, doubling ; 

-  2’ play, change in defense; 

- Defensive successful intensity and recorded points; 

- Intensity: 80-90% max HR, 160-180b/min. Player/max HR: 200b/min. 

Description: 

- Options: passes with 1-2-3 mandatory ball contacts, 1-2-1-2...ball contacts, etc; 

- Defensive: (1) „tackles” are not allowed; (2) only the recovery of the ball is considered as a success. 
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3. Technical-tactical profile structure for effort training (fig.3) – AEROBIC MAXIMAL STRENGTH 

/A.M.S.(AEROBIC RESISTANCE) 

A.M.S. / 4vs4 Support 

 
Fig.3. 

Set-up:  

- 2x8 players+2 goalkeepers, 4x4 players (2 playing, 2 in post-effort recovery); 

- Bounded field, according to the scheme, ordinary goalposts, spare balls;  

- Duration: 15-20’; set: 3-4’; no of sets: 4-5; break: 3-4’; 

- Intensity: 90-95% maxHR, 180-190b/min. Player/maxHR: 200b/min 

Description: 

- Free play 4vs4,  the goalkeepers passing the ball in one touch; 

- If the ball leaves the field, the goalkeeper of the offense team puts the ball back in play; 

- The offense team may exchange passes with team mates on the side of the field, who will have only one contact with 

the ball. 

 

4. Technical-tactical profile structure for effort training (fig.4) – SPEED ON A RESISTANCE BASIS/S-R 

(ANAEROBIC RESISTANCE) 

S – R / mixed structure, technical – physical 

 
Fig.4. 

Set-up:  

- 6 players, 2 players on each side of the 16m box; 

- Cones placed 20 m off the goalpost; 

- Effort interval: 30-45’’. Repetitions: 3-4. Sets: 2-3; 

- Break:1’30’’-2’ between repetitions.  Interval between sets: 8-10’; 

- Intensity: 100% speed.  

Description: 

- “A” team players running parallel to the vertical line of the box, slalom, then kicking the ball passed by C team 

players. Immediately repeat the effort (2-3 times); 

- At the end of the run, the A team players switch posts with C team players, B team players start; 

- Following A’s kick towards the goalpost, C seeks the ball and takes B’s place; 

- The trajectories of the kick to be changed, the final procedure (volley, half-volley, post leading). 

5. Technical-tactical profile structure for effort training (fig.5) – RESISTANCE ON A SPEED BASIS/ R-S 

(ANAEROBIC RESISTANCE) 

R – S/ mixed exercise 
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Fig.5. 

Set-up: 

- 16-18 players, 3x6 in bounded boxes; 

- Cones placed at set distances, according to the scheme; 

- Repetitions: 4. Sets: 2-3. Active break: 1’-1’30’’. Interval between sets: 8-10’; 

- Intensity: 100% . 

Description: 

- In each box “the bullock” game with one touch of the ball; 

- On visual, audio signal, all the players run on the marked distances; 

- A: 20m-20m-40m-40m; 

- B: 10m-10m-20m-20m-30m-30m; 

- C: 60m-60m; 

- Last players reaching will play in the middle, 4vs2. 

1.3 Research Questions 

 

Can physical training using soccer specific means and the correct use of the effort areas during training determine 

adjustments on a motor level? 

Purpose of the Study 

 Improvement in the quality of the training and educational process from the training session, at junior level, in order 

to increase performance capacity for soccer players. 

 

3. Results 

 
 Table 1. Initial testing. 

No.  pCO2 LA Cooper Test 

1 28 8.7 2540 m 

 

 
 

 

 
 

 

2 28 9.9 2680 m 

3 27 10.7 2950 m 

4 29 12.2 3000 m 

5 28 10.7 3050 m 

6 28 9.9 2800 m 
7 27 12.3 2960 m 

8 26 8.3 3070 m 
9 27 11.5 3050 m 

10 28 10.7 3020 m 

11 27 9.9 2900 m 
12 27 9.9 2950 m 

13 28 10.7 3020 m 
14 26 11.5 3100 m 
15 28 13 3130 m 

16 26 14.2 3020 m 
17 28 13 2900 m 
18 27 7.5 2850 m 

19 28 12.2 2620 m 
20 29 6 2920 m 
21 28 6.7 2950 m 

22 27 10.7 2980 m 
 27.5 10.5 2930 m 
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Table 2. Intermediate Testing. 

No. pCO2 LA Cooper Test 

1 30 7.5 2650 m 
2 29 9 2780 m 

3 30 9 3100 m 

4 31 9 3175 m 

5 29 9 3130 m 

6 29 9.9 2930 m 
7 29 9 3200 m 

8 30 7.1 3150 m 
9 32 7.5 3150 m 

10 30 8.3 3100 m 

11 31 7.5 3050 m 
12 30 8.3 3100 m 

13 31 9 3280 m 
14 29 9 3180 m 
15 31 9 3200 m 

16 29 10.7 3150 m 
17 29 10.7 3050 m 
18 29 6.7 2920 m 

19 32 9 2650 m 
20 29 6 3050 m 
21 32 6.7 3150 m 

22 29 9.9 3100 m 
 30 8.5 3056 m 

 
Table 3. Final Testing. 

No. pCO2 LA Cooper Test 

1 32 6.7 2700 m 
2 29 9 2800 m 

3 33 8.3 3130 m 

4 32 9 3190 m 

5 29 9 3200 m 

6 31 9 2970 m 

7 29 9 3200 m 

8 30 7.5 3170 m 
9 32 7.5 3170 m 

10 30 8.3 3150 m 

11 31 7.5 3100 m 
12 33 7.5 3100 m 

13 31 9 3250 m 
14 31 8.3 3220 m 
15 31 9 3200 m 

16 31 9.9 3180 m 
17 32 9.9 3100 m 
18 30 6.7 2950 m 

19 32 9 2750 m 
20 29 5.9 3100 m 
21 32 5.9 3170 m 

22 32 9 3150 m 
 32 8.1 3088 m 

 

Results from the initial testing, 2930m, are the best recorded from all the teams tested in the selection, it represents 85% 

of the soccer international standards. Biologically, this performance indicates the highest concentration of lactic acid (10.5 

mmol/l) and the least effective respiratory system (pCO2=27.5 mmHg). 

The final testing indicates for the Cooper Test (3088m) a performance almost equal to the one recorded in the precedent 

stage, the intermediate test, (3056m). The biological achievements continue to indicate the lowest concentration of lactic acid 

(8.1 mmol/l) and the best respiratory system (pCO2=32 mmHg). 

 

 

Conclusions 

 

▪ The response of the subjects to these demands was average, which led from the start to the allotment of a certain 

number of hours for the correction of deficiencies and not for potential development;  

▪ The monitoring of effort intensity during training sessions proved its beneficial effects, thus the time for effort 

overcompensation being secured; 
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▪ Individualization on the effort intensity level, achieved through a percentage adjustment of each individual’s heart 

rate, according to the demands of each effort basis, proved its efficiency and the possibility of a player working in a different 

effort intensity than the planned one decreases. 

▪ The direct relationship between the parameters of each effort level and the technical-tactical content of the training 

methods, led to a much faster adjustment of the players, individually and collectively, to the demands of the training process 

and, implicitly, of the official games. 
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Abstract 

 
In the game of volleyball, as in other sports, not all actions affect the success of a team in the same way. Two categories of actions can be 

distinguished terminal actions, which try to obtain the point and continuity actions aimed at annihilating adverse offensive actions by 

recovering and transmitting the ball to one of the teammates in the best conditions. High-performance players record 250-300 actions in a 

5-set match, about 269 jumps, the center player about 223, the far left about 197, and the far-right 128 jumps, averaging 194 jumps (Abidin 

& Adam, 2013; Gageler et. al., 2015). Detention is the basis of actions completed in force, of these actions, the attack and blockade 

represent 45% of the total game actions (Stanganelli et.al., 2008). The ability to jump is a basic requirement of a volleyball player to be able 

to perform various game-specific actions, such as jumping pass, jumping service, attack, and blocking. This study aims to determine the 

exact height at which volleyball players perform their vertical detachment in the offensive phases related to the jump indices developed by 

Romanian Volleyball Federation (RVF). For this study a total of 24 participants, members of the national school volleyball teams were 

registered in various offensive situations. 

 
Keyword: jump index, vertical jump, reach point, volleyball 

1. Introduction  

It is widely recognized that progress in the volleyball game was due to the ongoing dispute between the offensive and 

defensive phases, with the intervention of the regulation as an intermediary (Gageler, W. et.al., 2015). The actual evolution 

of the game led to the installation of too big a difference between attack and defence (Laporta et.al. 2015) therefore, in the 

game of volleyball it is very important to consider the interaction between the two teams and the distinctive phases of the 

game: the conditions for organizing the attack and the players involved in its implementation (José M.C. & Mesquita, I. 2010; 

Gageler et. al., 2015). 

Performance effectiveness depends on manipulating information obtained from training and competitions (Damji F. et.al., 

2021). 

Performance observation can be carried out either during the competition or after by video recording and represents the 

process of performance evaluation in a particular sport (Lima et. al., 2019) The data collected and processed are intervention 

tools to increase the value of the players and the team as a whole (Gomez-Ruano et.al., 2020; Laporta et. al., 2015). 

The role of sports performance analysis has been defined as an observational analysis task aimed at collecting data and 

provide feedback to coaches, players and technicians to improve performance (Durković, T. et.al., 2009). 

One means by which you can record and collect specific game related information for - the height of the attack, is the 

portable device G-Vert. One such technology is the measuring unit containing 3-axis accelerometer, 3-axis gyroscope and 3-

axis magnetometer that allow precise quantification of loads in training (Damji et. al., 2021). 

Another way to assess athletes' performance in volleyball is to calculate the Jump Index (JI). Index which requires a special 

calculation formula: The (JI) is use by the Romanian Federation of Volleyball to asses jump performance to all it for all its 

affiliated clubs.it is very important to consider the interaction between the two teams and the distinctive phases of the game: 

the conditions for organizing the attack and the players involved in its implementation (José, M.C., & Mesquita, I. 2010). 

Performance effectiveness depends on manipulating information obtained from training and competitions (Damji et. al. 

2021). Performance observation can be carried out either during the competition or after by video recording and represents 

the process of performance evaluation in a particular sport. The data collected and processed are intervention tools to increase 

the value of the players and the team as a whole (Gomez-Ruano et.al., 2020; Laporta et. al., 2015). 
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The role of sports performance analysis has been defined as an observational analysis task aimed at collecting data and 

provide feedback to coaches, players and technicians to improve performance (Durković et. al., 2009) 

One means by which you can record and collect specific game related information for - the height of the attack, is the 

portable device G-Vert. One such technology is the measuring unit containing 3-axis accelerometer, 3-axis gyroscope and 3-

axis magnetometer that allow precise quantification of loads in training (Damji et. al. (2021).  

Another way to assess athletes' performance in volleyball is to calculate the Jump Index (JI). Index which requires a special 

calculation formula: The (JI) is use by the Romanian Federation of Volleyball to asses jump performance to all it for all its 

affiliated clubs (Grădinaru, S. 2003). 

Formula for (JI): 

JI= [(H/HN)*(SVJ- HN+AVJ-HN)]/100 

Were: 

H- height of the player; 

HN – height of the net; 

SVJ- standing vertical jump- touch as high as possible with both hands; 

AVJ-approach vertical jump - touch as high as possible with one hand. 

The jump index values range from 1 – being the best recorded, to 0 – being the lowest value recorded decreasing by 5 

hundredths thus recording 22 positions. 

 

2. Methods 

 

To carry out the study, 24 volleyball players were involved, with an average height of 188 cm. Participants were divided 

into groups according to the specifics of the position they hold. Thus 10 participants occupied the position of Wing spiker, 

with an average height of 186 cm, 6 participants occupied the position of Opposite spiker, with an average height of 185 cm 

and 6 participants the position of Middle blocker with an average height of 194 cm. To determine the jump index, all 

participants had to go through two tests to determine the height of the Vertical Jump (VJ) from the spot and the height of (VJ) 

with approach. The conditions were the same for all participants involved in the experiment. 

Each player performed a number of three attempts for each proposed test, AVJ, SVJ, recording only the best values and 

being considered the maximum values of each participant in terms of VJ. Vertical height measurement with and without 

approach was performed using the Vertec device, and the VJ height during the attack was recorded using the G-Vert device. 

 In order to record the height of the VJ that each participant developed during the attack, it was necessary for each 

player from the wing spiker group to perform a number of 5 attacks from zone 4(Z4)- to zone 1(Z1) and 5 attacks from Z4 to 

Z5. Each jump was recorded regardless the attack was successful or not. 

The same number of attacks were performed by the occupants of the middle blocker group with the mention that they 

attacked from Z3 to Z1 and Z3 to Z5, and the occupants of the opposite spiker group from Z2 to Z5 and Z2 to Z1. 

 

3. Results  

 

Results obtained after tests application and jump index calculation. 

Table 1. SVJ Test for Middle Blockers 

Name Initials Playing Position  SVJ (cm) SVJ Reach (cm) 

 AI  MIDDLE BLOKER 65 319 

MI MIDDLE BLOKER 56 307 

CF MIDDLE BLOKER 57 300 

PD MIDDLE BLOKER 80 340 

PP MIDDLE BLOKER 65 317 

BA MIDDLE BLOKER 54 318 

Table 1. represents the values recorded by the middle blockers in the SVJ test. The values  indicate the height of the VJ 

on the spot, and the height of the reach point with both hands. 
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Table 2. SVJ Test for Wing Spikers 

Name Initials Playing Position  SVJ (cm) SVJ Reach (cm) 

SL WING SPIKER 55 305 

MV  WING SPIKER 47 273 

MR WING SPIKER 59 297 

FH WING SPIKER 49 293 

DB WING SPIKER 67 309 

RC WING SPIKER 63 306 

CR WING SPIKER 81 324 

CS WING SPIKER 67 305 

MM WING SPIKER 54 298 

SL WING SPIKER 55 302 

 

The Table 2. represents the values recorded by the wing spikers in the SVJ test. The values  indicate the height of the VJ 

on the spot, and the height of the reach point with both hands. 

Table 3. SVJ Test for the Opposite Spikers 

Name Initials Playing Position  SVJ (cm) SVJ Reach (cm) 

GB OPPOSITE SPIKER 67 297 

PC OPPOSITE SPIKER 60 302 

AP OPPOSITE SPIKER 58 292 

BV OPPOSITESPIKER 50 280 

UC OPPOSITESPIKER 63 304 

JM OPPOSITESPIKER 45 297 

 

Table 3. represents the values recorded by the opposite spikers in the SVJ test. The values  indicate the height of the VJ 

on the spot, and the height of the reach point with both hands. 

Table 4. AVJ Test for Middle Blockers 

Name Initials Playing Position  AVJ (cm) AVJ Reach (cm) 

 AI  MIDDLE BLOKER 77 331 

MI MIDDLE BLOKER 72 323 

CF MIDDLE BLOKER 75 318 

PD MIDDLE BLOKER 85 345 

PP MIDDLE BLOKER 65 317 

BA MIDDLE BLOKER 63 327 

 

The Table 4. represents the values recorded by the middle blockers in the AVJ test. The values  indicate the height of the 

VJ with approach, and the height of the reach point with one hand. 
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Table 5. AVJ Test for Wing Spikers 

Name Initials Playing Position  AVJ (cm) AVJ Reach (cm) 

SL WING SPIKER 75 325 

MV  WING SPIKER 63 289 

MR WING SPIKER 70 308 

FH WING SPIKER 69 313 

DB WING SPIKER 78 320 

RC WING SPIKER 69 312 

CR WING SPIKER 100 343 

CS WING SPIKER 85 323 

MM WING SPIKER 63 307 

SL WING SPIKER 77 324 

 

Table 5. represents the values recorded by the wing spikers in the AVJ test. The values  indicate the height of the VJ with 

approach, and the height of the reach point with one hand. 

Table 6. AVJ Test for the Opposite Spikers 

Name Initials Playing Position  AVJ (cm) AVJ Reach (cm) 

GB OPPOSITE SPIKER 89 319 

PC OPPOSITE SPIKER 66 308 

AP OPPOSITE SPIKER 79 313 

BV OPPOSITESPIKER 60 290 

UC OPPOSITESPIKER 75 316 

JM OPPOSITESPIKER 55 307 

 

The Table 6. represents the values recorded by the opposite spikers in the AVJ test. The values  indicate the height of the 

VJ with approach, and the height of the reach point with one hand. 

 

Table 7. Jump index values for middle blockers 

Name Initials Playing Position  Jump Index 

 AI  MIDDLE BLOKER 1,3 

MI MIDDLE BLOKER 1,13 

CF MIDDLE BLOKER 1,02 

PD MIDDLE BLOKER 1,6 

PP MIDDLE BLOKER 1,1 

BA MIDDLE BLOKER 1,3 

The JI for the middle blockers in represented in Table 7. 
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Table 8. Jump index values for wing spikers 

Name Initials Playing Position  Jump Index 

SL WING SPIKER 1,25 

MV  WING SPIKER 0,54 

MR WING SPIKER 0,89 

FH WING SPIKER 0,91 

DB WING SPIKER 1,09 

RC WING SPIKER 1 

CR WING SPIKER 1,3 

CS WING SPIKER 1,1 

MM WING SPIKER 0,9 

SL WING SPIKER 1 

Table 9. Jump index values for opposite spikers   

 

Table 8. and 9. represent the values obtained by the wing spikers and opposite spikers in the Jump Index 

 

Table 10. percentage of AVJ- middle blockers 

Name Initials  AI  MI CF PD PP BA 

AVJ Score 77 72 75 85 65 63 

spikes from Z3 to Z1 80% 96% 81% 83% 78% 88% 

83% 107% 84% 76% 78% 73% 

85% 91% 76% 72% 76% 87% 

84% 85% 84% 45% 75% 47% 

81% 85% 85% 80% 86% 88% 

spikes from Z3 to Z5 87% 96% 76% 84% 87% 100% 

80% 107% 88% 76% 86% 41% 

84% 100% 84% 89% 92% 85% 

87% 116% 84% 49% 95% 44% 

84% 103% 88% 107% 73% 88% 

 

In Table 10. the values represent the percentage of AVJ test obtained by the middle blockers. This percentage indicates 

the proximity level of middle blockers they can perform from the maximal VJ. 

 

 

 

 

Name Initials Playing Position  Jump Index 

GB OPPOSITE SPIKER 0,96 

PC OPPOSITE SPIKER 0,95 

AP OPPOSITE SPIKER 0,88 

BV OPPOSITESPIKER 0,6 

UC OPPOSITESPIKER 1 

JM OPPOSITESPIKER 0,9 
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Table 11. Percentage of AVJ-wing spikers 

Name Initials RC CR CS MM SL 

AVJ Score 69 100 85 63 77 

spikes from Z3 to Z1 72% 75% 78% 69% 53% 

73% 34% 65% 69% 53% 

72% 78% 62% 74% 53% 

76% 76% 69% 63% 51% 

79% 64% 87% 57% 49% 

spikes from Z3 to Z5 72% 80% 82% 52% 45% 

81% 86% 81% 103% 50% 

84% 87% 70% 61% 54% 

85% 54% 87% 80% 58% 

97% 84% 94% 74% 62% 

Table 12. Percentage of AVJ- wing spikers 

Name Initials PC AP BV UC JM 

AVJ Score 66 79 60 75 55 

spikes from Z3 to Z1 83% 67% 81% 78% 92% 

89% 75% 86% 89% 69% 

81% 83% 85% 80% 98% 

90% 77% 60% 80% 74% 

81% 75% 78% 88% 74% 

spikes from Z3 to Z5 78% 86% 88% 89% 72% 

83% 69% 85% 77% 81% 

98% 94% 86% 82% 38% 

93% 89% 91% 82% 54% 

90% 78% 86% 92% 136% 

Table 13.  Percentage of AVG- opposite spikers 

Name Initials SL MV  MR FH DB 

AVJ Score 75 63 70 69 78 

spikes from Z3 to Z1 77% 85% 87% 98% 78% 

89% 88% 91% 75% 66% 

70% 57% 65% 59% 74% 

65% 82% 82% 75% 67% 

64% 93% 80% 72% 87% 

spikes from Z3 to Z5 86% 76% 87% 89% 74% 

38% 57% 88% 86% 74% 

68% 87% 78% 46% 82% 

81% 85% 95% 40% 84% 

92% 90% 91% 94% 91% 
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Conclusions 

For a better understanding of the Jump Index (JI) the grouping of values is required. As we mentioned, the values of the 

jump index vary between 1 and 0 descending. Thus, we grouped the values of the JI into 3 categories. Two categories 

containing 7 values and one category containing eight. The categories were rated Excellent Satisfactorily Adequate.  

The distribution of values was as follows: in the Excellent category values between 1, 0.95, 0.90, 0.85, 0.80, 0.75, 0.70; 

in the Satisfactorily categories the values wore 0.65,0.60, 0.55,0.50,0.45,0.40,0.35. The rest of the values were included in 

the Adequate category. 

Analyzing the values obtained in the tables represented by the the (JI), values we notice that most of the values are included 

in the Excellent category, which meant that our players are able to achieve superior (VJ). 

Analyzing tables with the percentages obtained from the AVJ test we observe predominant percentage values recorded 

between 70 and 80% of the maximum possibility. 

At these percentage values, the jump indices do not suffer changes. This means that players who obtained the (JI) between 

0.70 and 1 and managed to record values higher than 70% of the AVJ will be considered to have a higher consistent (VJ) 

value which will help in the important offensive phases 

In conclusion, the (JI) is a useful tool in the volleyball game, which can bring valuable information about the ability of 

players to achieve high (VJ). 
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Abstract 

 
Virtual reality is a relatively new technological product with a very high applicability and a very good expansion in various activities in 

various fields, based on a human-computer connection. The article aims to research the use of virtual reality in different forms of action and 

activity in various contexts in order to streamline the process in which it is used. The technology through which virtual reality acts is a 

holographic, which transposes the individual in a special environment built in order to create an experience of real physical presence in the 

context in which it is used. The use of virtual reality is used successfully in medicine both for educational purposes and for the purpose of 

treating various pathologies or for analgesic purposes. Due to its mode of operation, virtual reality has a great applicability in streamlining 

and digitizing medical processes and in improving the procedures involved in this field, being a new step towards evolution. 

 
Keywords: virtual reality, holograms, efficiency, industry; 

 

1. Introduction 

 

The father of computer graphics, Ivan E. Shuterland, presented in 1965 the first basic thoughts and the classic description 

of virtual reality, being the beginning of this technology. In 1968 he created the first device of this kind, mounting a screen 

on a headset and a head tracking system, this being the embryonic stage of the concept of virtual reality. (Sutherland, 1965). 

Virtual reality is defined as a technological product, consisting of a pair of specially designed glasses, which create 2d and 

3d viral environments, equipped with two joysticks to facilitate control and use this type of technology as efficiently as 

possible. a very high applicability in different spheres and fields of activity. In this context, the use of virtual reality is based 

on the human-computer connection, creating an artificial world in which users have the impression that they can navigate and 

carry objects in different holographic environments. The essential elements on which virtual reality is based are: simulation, 

interaction and immersion. Thanks to these elements, the user is able to interact intuitively by perceiving visual, auditory, 

tactile or kinesthetic stimuli in a virtual world. Virtual reality is a relatively new environment in the human-computer 

connection and can allow the user to become an active participant in a virtual environment through visual, auditory and tactile 

sensors, significantly reducing the painful experience in unpleasant environments while connecting the cognitive center. and 

the emotional centers of the nervous system. (Bohil at. Al., 2011) 

The earliest use of virtual reality in a clinical setting was used by Ramachandran and Rogers Ramachandram in the 1990s, 

who created a "virtual reality mirror box" to investigate the effects and sensations. visual effects on the phantom limb. In this 

study the patient moves the injured hand or foot and produces a mirror image of the limb which is further reflected in the 

amputated limb. Out of 10 patients, 6 showed kinesthetic sensations on the amputated limb after the movement of the 

uninjured limb in the mirror and 5 of the 10 patients showed relief of deceptive pain and spasms on the amputated limb while 

using the mirror box. This finding laid the groundwork for future studies investigating the impact of visual perception and 

virtual reality on pain. (Lamont at Al., 2011) 

Das et. All. In 2005 they conducted a study on the use of virtual reality during the care of children who suffered acute 

burns, the study being done on a group of children aged 5 to 18 who benefited from conventional medical care, anti-

inflammatory drug treatment and reality virtual. The procedure involved the use of VR technology during wound care while 

children were playing in a virtual environment. Following this study it was shown that using virtual reality during these 

medical procedures in which children were played, it proved to be very effective by lowering the VAS score from 8 to 3 and 

at the same time maintaining the anxiety given by the procedure in himself at the lowest possible level. (Jewett-Leahy & 

Sharar, 2008; Das et. Al., 2005; Morris et.Al., 2009) 
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Gold et. All have done research on routine medical procedures that can often be painful or cause anxiety. They investigated 

a sample of 100 children aged between 8 and 12, divided into two groups in which they were selected by sex and age. One 

group used virtual reality to distract users from the stimulus that can cause pain and anxiety and the second group used the 

normal procedure without using VR. Those who benefited from RV reported a significant decrease in pain and anxiety 

compared to the other group. (Gold et. Al., 2006; Popescu & Dorgan, 2017) 

This technological product has also been implemented in pediatric cancer patients, being used during chemotherapy 

procedures, lumbar puncture or access interventions. Schneider and Workman studied a group of 11 children between the 

ages of 10 and 17 who experienced intermittent VR during chemotherapy procedures, reporting that they felt a very large 

decrease in anxiety and pain during the periods they used the technology of VR. Sander Wine et. All studied a group of 30 

adolescents aged 10 to 19 years, cancer patients underwent lumbar puncture interventions, and all those who took part in this 

study reported a significant decrease in pain on the VAS scale. (Schneider & Workman, 2000; Gold et. Al. & Rizzo, 2006) 

Furman et. All used virtual reality on a number of 38 patients during painful dental treatments, divided into two groups. 

One of the groups used virtual reality during the procedures, and the other group received normal treatment and similar 

procedures. After completion of treatment, the group that used VR during treatment reported a significant decrease in pain 

during painful procedures. (Furman et. Al., 2009; Calugher et. Al., 2019) 

Another study shows that patients with chronic neck pain who used virtual reality and cervical kinematic training for 5 

weeks had a very large difference in overall perception of treatment, with those reporting greater satisfaction and low pain 

differences, in contrast. of the classic treatment that could last 3 months. Another study reported that using virtual reality to 

treat chronic neck pain versus laser beam therapy, those using Vr claimed that there was a massive improvement in pain 

perception, fear of movement, fitness and speed. of execution of the movement. (Sarig Bahat, H. et. Al., 2015 & Sarig Bahat, 

H. et. Al., 2017 & Tejera, D. M. et. Al., 2020)  

Patients with chronic low back pain who received virtual reality treatment reported a significant improvement in pain 

perception, fear of movement, pressure algometry, and functional disability in just 4 weeks of use. In another study that used 

virtual reality combined with the conventional recovery plan, an accelerated improvement in lumbar pain was reported. 

(Yilmaz Yelvar, G. et. Al., 2017) 

 

2. Methods 

 

This research was designed as a case study which is a type of qualitative research method to determine the current position 

of the use of virtual reality among academic publications and data collection done through document analysis. The purpose 

of a case study is to focus on evaluating the results of a particular case or cases as a whole within their own limits. The 

document analysis technique, on the other hand, is a method of analyzing in detail the sources that contain written information 

about the targeted event in case it is not possible to conduct in-depth interviews or observations.  

A bibliometric analysis was performed in the Google Acadelic, PubMed and Scillit databases using "virtual reality" as the 

pivotal keyword. This keyword was searched in both the titles and the content of the publications in the above-mentioned 

database, which cover the years 1950-2021. After the scanning process, a total of 851 records related to the subject area were 

reached. The inclusion criteria for the references selected in our research include sources from sports and physical education, 

medicine, psychological sciences, articles, books or doctoral dissertations. To identify these references, we used the following 

terms in the search box: virtual reality, hologram, efficiency, medicine, industry, education, technology. 

 

3. Procedure 

 

A bibliometric analysis was performed in the Google Acadelic, PubMed and Scillit databases using "virtual reality" as the 

pivotal keyword. This keyword was searched in both the titles and the content of the publications in the above-mentioned 

database, which cover the years 1950-2021. After the scanning process, a total of 851 records related to the subject area were 

reached. 

 

4. Results 

 

Following the researched articles, a number of 20 publications were obtained that presented concrete data on the use of 

virtual reality in inhibiting and modulating pain in different medical contexts in order to create analgesia. Of the total number 

of 851 articles that presented virtual reality recordings, 20 presented concrete data on how the above-mentioned technology 

can have analgesic effects on pain perception. 
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5. Discussion 

 

Starting from Melozach and Wall's Theory of Gate Control, which revolutionized the way we understand and manage the 

mechanisms of pain, it has been suggested that the level of attention and emotions associated with pain play an important role 

in understanding pain. McChaul and Mallot extended the theory and argued that the human being has a limited ability to 

understand pain and must be a painful stimulus to perceive pain. Therefore, if the individual reproduces the pain away from 

other harmful stimuli, he will perceive the pain with much lower intensity. Analgesia comes from intercortical modulation 

through pain signaling pathways represented by matrices of attention, emotion, memory and other senses (touch, hearing and 

sight) thus producing the phenomenon called analgesia. (Bohil, et. Al., 2011 & Sarig Bahat, et. Al., 2017) 

For the human being but also for the survival of the race, the ability to detect and respond to pain is essential, so it is not 

surprising that nature has provided the detection, perception and modulation systems of pain to survive and cope with daily 

challenges. . In the body under normal conditions, pain is detected by nociceptor sensors that are located throughout the body 

(skin, muscles and organs), having the role of identifying tissue damage and transmitting information to the central nervous 

system through A-delta fibers and fibers C. 

• A-delta fibers are myelinated fibers and have a speed of carrying information of up to 30 meters per second, speed 

being important in transmitting painful signals and decoding in sharp or burning. 

• C fibers are non-myelinated fibers that carry signals at a much slower speed of about 0.5–2 meters per second with 

the role of protecting from secondary pain and have evolved as a defense against other injuries already suffered or other 

conditions, a process that helps much to a much faster and more efficient rehabilitation. 

These two fibers form a common synapse in the dorsal horn of the spinal cord (or in the trigeminal nucleus in the case of 

headaches), which carry the signal along the midline of the spine to the spinal thalamic tract and terminate in the thalamus. 

In the brain, pain fibers innervate various cortical regions, including the primary and secondary somatosensory cortices, the 

anterior cingulate cortex, areas of the limbic system, and the insular cortex. One way to alleviate pain is to disrupt the body's 

normal means of detecting it, and yet VR technology is unlikely to produce analgesic effects on these fibers. On the other 

hand, instead of inhibiting the C fibers in order to be able to transmit the painful signal, it is better to try to stimulate the brain 

deeply. VR technology can act inside the brain, its mechanisms being different from other types of pain modulation, acting 

directly or indirectly on the perception of pain and sensors through attention, emotion, concentration, memory and other 

sensors. (Bohil et. Al., 2011) 

Mayer et al. 3 demonstrated the existence of a complex top-down brain pain control system that is represented by chemical 

or electrical action through fibers descending from the periaqueductal gray area of the brain, which produced pronounced 

analgesia by inhibiting signals from the spinal cord. 

Periaqueductal gray matter (PAG) is a functional interface that connects the anterior part of the brain and the lower 

brainstem and plays a major role in integrating behavioral responses to internal sensors such as pain. Gray periaqueductal 

matter receives informational inputs from a variety of areas of the brain, especially from the cortical regions that are 

responsible for attention and emotion. Modulation of the top-down control system can underlie the profound effects of 

attention and emotion in pain perception. The top-down control system, in addition to inhibiting the transmission of painful 

signals, can also facilitate the transmission of painful signals, this effect explaining how hypervigilance and emotional 

concerns about pain can often exacerbate it. 

 The gray periaqueduct is a critical component in so-called emotional motor control, this complex network receiving signals 

from the median prefrontal cortex and anterior cingulate cortex, projecting them to the brainstem, controlling patterns of 

motor behavior and autonomic responses, modulating both dorsal horn excitability. to nociceptive sensors and gaining spinal 

reflexes. Gray periaqueductal is a critical component of a network that is activated in response to internal stressors such as 

external pain or fears, threats such as the presence of a predator. This network includes different areas of the prefrontal cortex, 

anterior cingulate cortex, amygdala and hypothalamus that materialize specifically in columns within the PAG, forming 

circuits that are activated according to stimulus characteristics and initiate various modulatory, autonomic and motor 

responses. (Benarroch, 2012) 

As a critical component in pain modulation, PAG has a dual function of excitation or inhibition of nociceptive transmission 

in the dorsal horn and trigeminal nucleus network. The balance between facilitation and nociceptive inhibition is dynamic and 

can be altered in different emotional and pathological behaviors and in different states. PAG stimulation usually causes 

analgesia, which was first demonstrated by Reynolds in rats and later in various species including humans. Studies have 

shown that PAG can strongly inhibit the activity of nociceptive activity in the dorsal horn that transmits information through 

C fibers, but cannot affect or enhance the impulses of A fibers by mediating nociception. (Benarroch, 2012) 

A large part of the modulation of pain through VR is achieved by distracting attention from the painful stimulus and 

harmful environments, creating an adapted environment on the computer by using visual, auditory and tactile stimuli. 

Studies have shown that by using functional nuclear magnetic resonance to monitor brain activity during distraction from 

painful stimuli, between 51 and almost 53 cortical areas showed much higher neuronal activity while areas responsible for 

pain perception achieved a much less active activity. The gray periaqueductal, anterior cingulate cortex, and orbitofrontal 
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cortex have increased activity during distraction from the painful stimulus as opposed to measuring neural activity without 

distraction from pain. Activity in the pain matrix areas (thalamus, insular cortex, and anterior cingulate cortex) decreased in 

activity during cognitive impairment. Pain distraction involves an inhibitory process that may also involve the downward 

process of modulating pain. (Bantick et. Al., 2002) 

 

Conclusion  

 

Virtual reality can have very good non-pharmacological analgesic effects on people who show pain by intensely stimulating 

the cortical areas responsible for cognitive processes by decreasing in activity the areas responsible for pain processing and 

modulating at the same time through holograms the emotional states given by various diseases or certain fears, being a very 

good treatment in modulating and decreasing the intensity of pain in the short term. Currently this type of technology is very 

little exploited, although studies show positive effects in the process of modulating pain with real potential in terms of 

efficiency by combining brain stimulation and physical exercise, improving motor and body perception, being a good start in 

the technologicalization of recovery processes and at the same time, modernization and maintenance of the accelerated pace 

of development of IT technologies that have taken advantage in other activities lately, being also a good opportunity to study 

an untapped field with great potential to make a transition from classic recovery to a much more productive recovery made 

through an advanced and efficient technological product. 
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Abstract 

 

This study aims to identify the female of physical performances of female athletes and whether they have been affected by the manifestation 

of positive or negative emotions. The study was conducted on a sample of 12 female gymnasts aged 10-12. The physical parameters recorded 

were the following: the explosive strength of the lower limbs (SJ, CMJ, FJ), the dynamic strength of the back and the abdomen and the 

isometric strength of the palmar flexors. Furthermore, we applied the emotion measurement scale through a 40-item questions, divided into 

two categories: positive emotions and negative emotions. We interpreted the results using the t Student test and Pearson’s correlation. We 

reached the following conclusions upon interpreting the results: for the explosive lower limb strength tests, they have a positive inter-

conditioning (SJ=20.33±2.898 (p˂0.677); CMJ=22.22±3.334 (p˂0.835); FJ=28.68±3.880 (p˂0,628); between the strength of palmar flexors 

and that of pelvic flexors, there is a negative correlation (r˂0.736). We have found no significant correlation between (negative and positive) 

emotions and the results of physical tests (p>0.05). Consequently, it may be stated that the female gymnasts have an optimal motor capacity 

level, but that it is not influenced by their positive or negative emotions.  

 
Keywords: artistic gymnastics, emotions, motivation, anxiety, monitoring 

 

1. Introduction 

 

Physical training is an integrant part of the development process for athletes in any given specialization. In last few years, 

considerable success has been attained in getting a better insight into physical training as the foundation of technical excellence 

sports and individual elements of training within sports branches. Artistic gymnastics is one of them. Moreover, in such sports, 

a high technical level involves physical preparation, thus ensuring a broad and comprehensive basis for reifying various 

structure exercises in every possible competition (Sawczyn, Zsada, Kochanowicz & et.al., 2016, Niculescu, 2003, 

Kochanowicz, Kochanowicz & Sawczyn, 2009, Clowes & Knowlesvol, 2013).   

Research featured in literature points out that physical preparation is a fundamental factor of sports training in achieving 

great performance. The development of the female athletes’ physiological potential and biomotor skills at the highest level 

are the main objectives of physical preparation (Potop, Moraru, Timnea & et al., 2014, Bompa, 2002).  

The training plan involves a detailed outline of performance and training goals, of the competitive schedule, of the methods 

and means employed, of the demands specific to the training sessions, the structures at low and middle level, the volume and 

intensity of efforts. This elaboration is not executed in a rigid or mechanical manner, but it considers how the athlete reacts 

to demands. To develop various efficient strength training routines, coaches and even athletes apply two training variables, 

namely volume and intensity. The volume and intensity are different depending on the competition schedule and the training 

goal. As a first element of training, volume is the quantitative requirement for high level performances (technical, tactical and 

physical). As athlete attain higher levels of performance, the overall volume of training acquires even more significance 

(Ulăreanu, 2010, Teodorescu, 2009, Bompa, 2006, Muraru, 2008).  

The success of a training program greatly depends on reaching the performance goals associated with the program. Tests 

and measurements are methods by which information is gathered, in ordered to evaluate and be used for: indicating 

weaknesses; making previsions about future performances; giving the trainer the possibility to evaluate the success of his 

training program; motivating the athlete measuring progress and placing the athlete in the suitable training group  (Stoica & 

Bejan, 2013).  

Scientific literature and the studies specific to it stand to show that high anxiety levels influence negatively the level of 

self-efficiency; on the other hand, motivation influences positively the athlete’s performance. In what concerns high 

 
 Corresponding author. Tel.: +4-075-164-3227. 

  E-mail address: ralucaatanasa@yahoo.com 

mailto:ralucaatanasa@yahoo.com


 Proceedings of ICU 2021 546 

 

© 2021 . EDlearning.it 

performance sports, motivation is crucial because it represents the foundation of sport training continuity and its development 

at optimal parameters. Motivation within high performance sport must be studied from the standpoint of athletes, of 

professionals close to the athlete (trainers, physicians, psychologists, managers, etc.) and from a social point of view (family, 

entourage, etc). Mastery and skilfulness are considered signs of performance attainment; physical and mental preparation 

correlates with physical and emotional states. Furthermore, social support is associated with oral persuasion; indirect 

experience, on the other hand, represents basically the same thing (Nuț, Apostu & Pop, 2017, Chiu & Kayat, 2010).  

Anxiety is definitely relevant in gymnastics, mostly during balance beam performance because its elements of high 

difficulty are executed on a 10 cm wide beam, 125 cm high. Factors such as risk of injury and the subjective scoring system 

applied by referees deepen the anxiety. Gymnasts feel less anxiety where they train than in a competition setting, thus 

indicating increased anxiety when situational factors are rather unfamiliar. Several studies point out that anxiety may impact 

negatively the balance performance of gymnasts (Cotty, Lenoir, Crombez & et al., 2006, Sands, 2000, Dishman, 2001). 

Anxiety may be a relevant factor concerning the risk of injury in the case of female gymnasts, and coaches have been 

increasingly concerned by this aspect. Injuries are a dramatic source of morbidity among athletes, accounting for 15–25% of 

sports-related injuries. On the other hand, information about return to sports is only unofficial, not based on actual data. Upon 

analysing the literature, there is little evidence concerning the influence of these fractures on athletes, on the time necessary 

for athletes to resume to skill level, and their performance following the trauma. Treatment of ankle fractures, for instance, 

comprises a thorough examination, relevant imaging, fracture pattern analysis, and technically accurate fixation or 

immobilisation. Just as relevant, the patient’s treatment and recovery should be adapted to their medical conditions and pre-

injury functional status. Examining the literature, there is little evidence about the impact of these fractures in athletes, the 

time that athletes take to return to pre-injury sports activity, and their performance after trauma.Treatment of an ankle fracture 

involves a careful examination, appropriate imaging, understanding of the fracture pattern, and technically sound fixation or 

immobilization. Just as important, the patient’s treatment and subsequent rehabilitation must be tailored to his or her other 

medical conditions and pre-injury functional status (Moraru, Lucaci, Hodorcă & et al., 2018, Ștefan, Moraru, Tomozei & et 

al., 2020). 

Existing research supports the idea that anxiety can be viewed by athletes as useful in competitive performance. For 

instance, early quantitative interpretation studies reported that enabling interpretations of anxiety were correlated with athletes 

who had shown high competitiveness levels, executed at elite level, with higher sports performance. Later quantitative studies 

confirmed that elite athletes considered anxiety symptoms as more facilitative to performance than lower performers, and 

showed that facilitative interpretations had a positive correlation with personal factors such as hardiness and situational 

variables such as experience in competitions (Neil, Wilson, Mellalieu & et al., 2002, Hanton, Mellalie & Hall, 2004, Hanton, 

Mellalieu & Fletcher, 2008). 

 

2. Material and method  

 

This study aims to identify the female of physical performances of female athletes and whether they have been affected 

by the manifestation of positive or negative emotions. The study was conducted on a sample of 12 female gymnasts aged 10-

12. The physical parameters recorded were the following: the explosive strength of the lower limbs (SJ, CMJ, FJ), the dynamic 

strength of the back and the abdomen and the isometric strength of the palmar flexors. Furthermore, we applied the emotion 

measurement scale through a 40-item questions, divided into two categories: positive emotions and negative emotions.  

We applied the tests following the procedure below:  

Determining the lower limb muscle strength:  

Squat Jump (SJ): Standing, knees flexed at 900, subjects executed two high jumps, recorded using the Optojump Just Jump 

Platform. We recorded the best result.  

Counter movement jump (CMJ): Standing, legs apart, subjects executed a semi-squat followed by a squat jump. We 

recorded the jump using the Optojump Just Jump Platform. The subjects performed it twice, and we recorded the best result.  

Free jump (FJ): there is no starting position for this jump. Subjects executed a high jump involving a semi-squat. The 

subjects performed it twice, and we recorded the best result. We recorded the jump using the Optojump Just Jump Platform.  

Determining the abdominal muscle strength:  

Hanging leg lifts - 30": the athletes began in the initial position against the wall mounted bars. They performed as many 

leg lifts as possible in 30". Their tiptoes touch the wooden beam. 

Determining back muscle strength:  

Extensions using the vaulting box: the athletes lied face down on the vaulting box, feet hanging at one end. They performed 

leg raises from this position, and then they resumed the initial position. They performed as many leg raises as possible in 30". 

Determining the strength of palmar flexors:  

Athletes stood with legs apart, arms to the sides, holding two dynamometers; the task was to squeeze them for a few 

seconds. Dynamometers recorded the muscle strength at the level of upper limbs upon assessment.  

Emotion measurement scale:  
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Guided by specialised personnel, each subject received a 39-item questionnaire (positive emotions and negative emotions), 

with a 0 – 4 scale. The test took 2 minutes.  

 

3. Results and discussions 

 

Tables 1, 2, 3  feature the data recorded by the subjects within our study. 

 
Table 1. Results obtained in the tests applied 

 Mean ± Std.Deviation 

Level of positive emotions (0-5)  3.493 ± 0.7035 

Level of negative emotions (0-5) 0.8208 ± 0.5622 

Strength of upper limb muscle strength Total handgrip (kg) 25.37 ± 6.888 

Strength of abdominal muscles (No. of repetitions) 17.50 ± 3.680 

Strength of back muscles (No. of repetitions) 26.33±3.055 

Strength of the lower limb muscles SJ (inch) 20.33±2.898 

Strength of the lower limb muscles CMJ (inch) 22.22±3.334 

Strength of the lower limb muscles FJ (inch) 28.68±3.880 

 
Table 2. Results of correlation between the parameters analysed (p values)  

 

Level of positive 

emotions (0-5) 

Level of negative 

emotions (0-5) 

Total 

handgrip (kg) 

Strength 
of abdominal 

muscles(rep.) 

Strength  
of back 

muscles(rep.) 

SJ 

(inch) 

CMJ 
(inch) 

 

FJ 

(inch) 

Level of positive emotions 

(0-5) 

        

Level of negative emotions 

(0-5) 

-0.566        

Total handgrip (kg) 0.282 -0.183 
 

     

Strength of lower limb 

muscles (rep.) 

-0.245 0.063 -0.736**      

Strength  
of back muscles (rep.) 

0.147 -0.296 -0.460 0.404 
 

   

SJ (inch) 0.244 -0.538 0.004 0.147 0.387    

CMJ (inch) 

0.282 -0.543 -0.014 0.384 0.424 0.677

* 

  

FJ (inch) 
0.294 -0.557 0.243 0.103 0.370 0.628

* 
0.835* 

 

*p˂0.005  
 
Table 3. Results of correlations between the parameters analysed (r values)  

 

Level of positive 

emotions (0-5) 

Level of negative 

emotions (0-5) 

Total 

handgrip (kg) 

Strength 

of abdominal 

muscles (rep.) 

Strength  

of back 

muscles(rep.) 

SJ 

(inch) 

CMJ 

(inch) 

 

FJ 

(inch) 

Level of positive emotions 

(0-5)          

Level of negative emotions 

(0-5) 0.055        

Total handgrip (kg) 0.374 0.570        

Strength of lower limb 

muscles (rep.) 0.443 0.847 0.006      

Strength  

of back muscles(rep.) 0.649 0.350 0.132 0.192      

SJ (inch) 0.444 0.071 0.991 0.648 0.214    

CMJ (inch) 0.375 0.068 0.966 0.217 0.169 0.016    

FJ (inch) 0.353 0.060 0.448 0.749 0.237 0.029 0.001   

 

The results of the study and their analysis are synthesised in Tables 1, 2 and 3. We feature the data of the (negative and 

positive) emotions level, the trials that determined the strength of the lower and upper limb muscles, the abdomen and the 

back. The analysis of the motor capacity of female junior gymnasts aged 10 – 12 shows a positive correlation between 

explosive lower limb power trials. The descriptive statistics for the SJ trial show a mean of 20.33, standard deviation of 2.898, 

while the indicators of the p value p˂0.677. Concerning the CMJ trial, the interpretation of results shows a mean of 22.22, a 

standard deviation of 3.334, while the indicators of the p value p˂0.835. Furthermore, we note a mean of 28.68 and a standard 

deviation of 3.880, while the indicators of the p value p˂0.628 for the FJ trial. Statistical data also show a negative correlation 

between the strength of palmar flexors and that of pelvic flexors (r˂0.736) and no significant correlation between (negative 

and positive) emotions and the results of physical tests (p>0.05).  
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The study carried out by Sawczy, S., Zasada, M., et al. (2006) has the main goal of determining the effect of physical 

preparation on the quality of execution concerning technical execution in the case of female athletes (e.g. during the execution 

of the press to handstand with straight arms and bent body, the quality of execution was consistently related to strength 

indicators of trunk extensors (p˂0.623); the quality of press to handstand with bent arms and straight body depended on a 

high level of strength of the hip extensor muscles (p˂0.857)). The data show that technique may improve performance not 

only by improving strength, but also at the expense of acquiring the specific strength forms necessary to execute a specific 

gymnastic element. This may be achieved by individualising the dynamic features of muscle tone training and its various 

varieties: intramuscular, intermuscular coordination and perhaps even the economisation of motor units’ demand. The 

collected data also suggest that the strength skills of young gymnasts is strictly related to education and enhancement of skills 

and motor habits. Diverse aspects of strength abilities in the case of gymnasts depending on the nature of their content are 

also characterized by a significant specificity of their mutual relations (Stanislaw, Zasada, Kochanowicz & et al., 2016).  

Another study analysed the physical training specific to junior female gymnasts, and it underlines an improvement of the 

development of the explosive force of lower limbs and of the force of arms. Improvements were also found in the force of 

abdominal muscles, of back muscles and of specific endurance, confirmed by the significant differences at p˂0.001 and 

p˂0.01. The differences between the test means for the test of arm muscle force are insignificant, p˂0.05 – which shows that 

this test (jump to handstand on the beam) requires, alongside force and great sense of balance, an ideal physical training and 

a high level of technical execution. The results of sports performances obtained by the junior female gymnasts present 

differences in the difficulty of routines, a decrease in technical execution and a lower value of the final score at the apparatus 

routines. This analysis of physical training level specific to junior female gymnasts in accordance with the sports performances 

obtained in competitions has found insignificant differences between them (Potop, Moraru, Timnea & et al., 2014).  

In this study, we have reported a positive influence of the same type of emotions, but also a negative influence of different 

emotions (t=8.249). In several studies, authors have found a causal relation between the manifestation of emotions and the 

physical performances of athletes. The objective of one study was to identify the mechanisms in charge of the results obtained 

concerning artistic gymnastics performance. From the authors’ perspective, the mechanisms seen as a priori were the 

following: anxiety for performance sport, general self-efficacy, self-efficacy specific to gymnastics, motivation for 

performance sport, social and emotional skills. Results from previous studies have found significant differences between 

groups upon completing the training program. The psychological intervention group recorded a significantly better 

performance than the standard training group (t (58) = 5.904, p = 0.000, d = 1.90) and the technical training group (t (58) = 

2.579, p = 0.014, d = 0.83). The technical training group performed significantly better than the standard training group (t 

(58) = 3.067, p = 0.004, d = 0.98). Concerning their intervention effect on performance, the group psychological intervention 

recorded the best performance upon completing the training program, in terms of competition. Regarding the psychological 

training program, it affected significantly all the mechanisms assumed, thus leading to increased levels of self-efficacy 

(general and specific gymnastics), and motivation was found to improve emotional and social skills. The psychological 

intervention entails relevant decreases in anxiety levels. The level of anxiety also mitigated in the other programs; however, 

the effect has a medium size (Nuț, Apostu & Pop, 2017).  

Several authors assessed competitive anxiety during balance beam performance among gymnasts. Competitive anxiety 

was investigated continuously by heart rate monitoring and retrospective self-report of nervousness. The subjects were eight 

female national level gymnasts as they executed their balance beam routine in one competition and during two training 

sessions. Authors reported a significant negative correlation between the score of the retrospective self-report of nervousness 

and routine performance. They found no significant differences in performance score by the judges between the three test 

sessions. In addition, no differences were reported in the retrospective self-report of nervousness. Nonetheless, heart rate was 

found to be significantly higher during the competition session compared to the training sessions. Hence, the authors have 

highlighted the potential value of the retrospective report of nervousness for assessing critical events during gymnastic 

performance (Cotty, Lenoir & Crombez, 2006).  

 

Conclusions 

 

Given the findings of our study, it is worth outlining the following conclusions:  

By collecting the data for this study, we were able to identify the points of interest of researchers, to provide additional 

information about the manifestation of the various aspects specific to motor capacities and emotions, as well the aspects 

requiring further attention.  

Our findings reflect a positive correlation between lower limb explosive power trials (SJ, CMJ ȘI FJ), which may be 

explained by their biomechanical execution. 

The significant difference recorded between the strength of palmar flexors and that of pelvic flexors may be explained as 

follows: if the strength of palmar flexors is high, the abdominal strength is weak.  

The adequate development of motor capacities may have a positive influence on the technical elements of female athletes 

who practice performance artistic gymnastics. Coaches should take into account this aspect.  
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The findings above indicate that differentiated training programs and the selection of the best contents may enable the 

improvement of the indicators specific to the motor capacities analysed here.  

 

Other observations 

All the authors had equal contributions to this paper. 

We hereby express our gratitude to all the subjects who participated in the research. 
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Abstract 

 
The situation of the problem: based on the questionnaires for evaluating the sports motivation, the characteristic of the athletes of the two 

targeted clubs: CSS Baia Sprie, respectively CS Alpina Baia Mare. Experiment design: the pilot study conducted from October 2018 to 

October 2019, integrates motivating factors. The questionnaire focused on these factors was applied to groups of subjects from the two 

sports clubs. Methods: The cumulative scores of the three factors: PM - Motivational persistence, LTPP - long-term pursuit of goals, CCP 

- pursuit of current tasks, RUP - recurrence of unattainable goals allow athletes to persist, to invest time and effort, not to abandon in pursuit 

of the proposed objectives. Analysis and interpretation of results: The questionnaire focused on these factors was applied to groups of 

subjects from the two sports clubs. Two evaluations were considered, one initial and one final. The evaluation of the results of the 

questionnaires was based on the analysis of the correlations of the three factors mentioned and the motivational persistence of psychological 

test subjects to detect stress levels, in order to reduce its intensity, awareness of well-being and high sports performance. Discussions and 

conclusions: the general conclusion is to increase the motivation of skiers using a  intervention program, Psychological Screening Inventory, 

applied twice. It all depends on one thing, the motivation with which we take action, perform tasks, solve problems and never give up, as 

well as through the experiment applied to awareness of well-being and achieving high sports performance of performance athletes. 

 
Keywords: performance, motivation, sport, Perception Speed,  Motor Coordination,  Self-regulation 

 

 

1. Introduction 

 

Sports performance is a bio-psycho-social value achieved in official competitions, as a result of a multiple capacity 

determined and appreciated based on rigorously established criteria or scales (Dragnea, 1996).). Also, sports performance, 

individual or collective, is obtained in a competition that takes place according to a precise regulation and is expressed by a 

result, place or score that performs a hierarchical evaluation of competitors (Ives et al., 2020). The support of the performance 

as well as the participation in the major international competitions is made by the Romanian Biathlon Ski Federation which 

has among its objectives the one to prepare the future generations of high performers. 

Preadolescence is the period between 10-14 years, and adolescence is the period that specialists have determined to be 

between 14-20 years, characterized by various transformations and changes, considered by J. J. Rousseau, a second birth, or 

an essential moment in human psychic development (Crețu, 2009, p.270). Relevant for this stage are the few dominant aspects 

that can determine the place of adolescence in human development: remarkable cognitive advancement, overcoming the stage 

of identification with parents, leaving the guardianship of family and school and integration into community life, intensifying 

self-awareness and seeking identity (Erikson, 1963) ), of uniqueness and originality, going through the phase in conquering 

independence and autonomy, after going through the tense phase (Allport, 1981; Debesse, 1970; Lehalle 1988), the emergence 

of awareness of belonging to the generation, the construction of new components of the personality that can mediate effective 

adaptations to various situations (Cretu, 2009, p. 270). 

In Piaget's theory of cognitive development, during puberty, he defined a new level of thinking, namely operational-formal 

thinking, which refers to the ability to "reason abstractly and systematically test sentences without reference to concrete 

objects" (Birch, 2000, pp. 262). In the same vein, Karl G. Garrison considered that the main tasks of development during 

adolescence are: "developing emotional independence from parents, understanding and self-acceptance, understanding gender 

roles, satisfying fulfillment of all new roles, developing social consciousness" (Garrison apud Crețu, 2009, p. 271). 
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In Piaget's view, the adolescent in the situation of solving a scientific problem is in a state of hypothetical reasoning and 

analysis of a wide range of alternatives that certainly differ from each other, as well as an understanding of the substratum of 

scientific law. Referring to this transformation in adolescent thinking, it has been described in the sense of shifting the 

emphasis from “real” to “possible” (Druță (coord.), 2007, p.63). Referring to the moral development of the adolescent, in his 

research, Kohlberg stated that moral reasoning is influenced by cognitive transformations. "At the conventional stage, in early 

adolescence, moral thinking is dominated by interest in family, society or national standards. Older and more experienced 

adolescents and adults, during the post-conventional (principle-based) stage, typically base their moral judgments on what 

their own moral conscience dictates ”(Rest apud Birch, 2000, p. 263). Also, the cognitive transformation in adolescence differs 

both from one young person to another and between girls and boys, each of the adolescents, having their own vision of life. 

Due to the flexibility of thinking at this age, there are changes in self, school and intellectual skills, but also in relationships 

with others. 

 

2.  Purpose of study 

 

Man's social and organizational existence has always been under the influence of needs and motivational factors. The fact 

that the process of motivation was realized relatively late does not diminish its historical or formative value in the process of 

becoming human. 

The forms of motivation group the circumstances, the modalities and the means of diverse nature through which the sports 

organizations and, respectively, the coaching teachers influence and orient the behavior of the athletes and of the groups. In 

order to reveal, by contrast, the valences of each type of motivation, the theoretical study groups them in pairs with opposite 

components. Positive and negative motivation. This form of motivation emphasizes the effects of praise and reward over 

those of rebuke and threat. 

To illustrate both positive and negative motivation, the American psychologist E.B. Hurlock (1964) organized an 

experiment at the level of a class of students. He divides the class into three groups whose task is to solve simple arithmetic 

problems over five days. Before starting the daily activity, the first group of students was praised for solving the previous 

day's problems, the second group was daily reprimanded, and the last group was simply ignored. At the end of the experiment, 

the following could be observed: the maximum performances were obtained by the praised students. A positive, energizing 

and invigorating state was installed in their group; persistently used reprimand has led to a critical decline in performance. So 

its usefulness as a way of motivation decreases when used continuously. It generates negative feelings leading to repulsion 

towards that activity; Paradoxically, ignoring, not reprimanding, proved to be the least effective. Lack of emotional feelings 

- positive or negative - can lead to dramatic decreases in performance. 

There are no perfect recipes to guarantee a change in the motivational structure, but only a long and complex process of 

learning cultural and behavioral patterns. The "best scheme" does not exist - it must be formulated and tailored to each case. 

In competitions, the skier must know how to motivate his determination and perseverance, combativeness, concentration, 

decision and risk, self-confidence and team. 

A physical - technical and tactical training is correct only in correlation with the psychological training. Only in this way 

can a skier achieve some outstanding performance, according to the requirements of current competitions. The combination 

of all the components of modern training that characterize the specific effort determines the essential and decisive element in 

guiding the training and choosing the appropriate means to obtain outstanding performance. 

The Motivational Persistence Scale allows the assessment of motivational persistence through items with a response on a 

5-step scale (1 - to a very small extent; 5 - to a very large extent), items aimed at identifying three factors: LTPP - Long Term 

Purposes Pursuing); CCP - Current Purposes Pursuing; RUP -  recurrence of unattained purposes. The cumulative scores of 

the three factors allow: the evaluation of the global individual motivational persistence; assessing a person's ability to 

persevere behaviorally and motivatively in the effort to achieve ambitious goals; evaluating its tendency to persist, to invest 

time and effort, not to give up in achieving the proposed objectives. 

 

3. Research period and the subjects 

 

The pilot study was conducted from October 2018 to October 2019 and integrates defining factors of motivation. 

The questionnaire focused on these factors was applied on groups of subjects from the two sports clubs, CSS Baia Sprie 

and CS Alpina Baia Mare. Two evaluations were considered, one initial and one final. The evaluation of the results of the 

questionnaires was made based on the analysis of the correlations of the three mentioned factors and the motivational 

persistence of the subjects. We use also PSI,  like intervention program, Psychological Screening Inventory, applied twice:  

initial and final period of intervention, for experimental group CSS Baia – Sprie. 
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4. Analysis and prelucrations of results 

Considering the initial evaluation and the final evaluation through the questionnaire applied to the two sports clubs, based 

on the analysis of the correlations of the three mentioned factors and the motivational persistence of the subjects, the evaluation 

of the questionnaire results was performed. 

The results for CSS Baia Sprie are presented in the tables below: 

 
Table 1. Correlations - CSS Baia Sprie - Initial evaluation 

Pearson Correlation PM.CSS Baia Sprie LTPP.CSS Baia Sprie CCP.CSS Baia Sprie RUP. CSS Baia Sprie 

PM.CSS Baia Sprie 1 0.373 0.160 0.616 

LTPP.CSS Baia Sprie 0.616 1 0.326 0.348 

CCP.CSS Baia Sprie 0.160 0.326 1 0.242 
RUP.CSS Baia Sprie 0.616 0.348 0.242 1 

Correlation is significant at the 0.05 level (2-tailed). PM - Motivational persistence, LTPP - long-term pursuit of goals, CCP - pursuit of current tasks, RUP 

- recurrence of unattainable goals 

 
Table 2. Correlations - CSS Baia Sprie, Final evaluation 

Pearson Correlation PM.CSS Baia Sprie LTPP.CSS Baia Sprie CCP.CSS Baia Sprie RUP. CSS Baia Sprie 

PM.CSS Baia Sprie 1 0.045 0.203 0.544 

LTPP.CSS Baia Sprie 0.045 1 0.308 0.186 

CCP.CSS Baia Sprie 0.203 0.308 1 0.598 
RUP.CSS Baia Sprie 0.544 0.186 0.598 1 

PM - Motivational persistence, LTPP - long-term pursuit of goals, CCP - pursuit of current tasks, RUP - recurrence of unattainable goals 

 

The following observations can be deduced from the values presented: in the case of the initial assessment it is found that 

motivational persistence correlates positively and strongly with the recurrence factor of unfulfilled goals (RUP) (r = 0.616), 

resolvable positively with the long-term goal pursuit factor (LTPP ) (r = 0.373) and a poor correlation with the current load 

tracking factor (CCP) (r = 0.160), and in the case of the final test the reasonably positive correlation with the recurrence factor 

of unfulfilled goals (RUP) is maintained (r = 0.544 ) and the poor correlation with the current load tracking factor (CCP) (r = 

0.203). In contrast, it is observed that the long-term goal tracking factor (LTPP) has an almost non-existent correlation with 

the motivational persistence factor (r = 0.045). This change can be explained by the change in the behavior of the subjects 

evident by the mean values and the standard deviation of the recorded values, presented in the table below. 

 
Table 3. Descriptive Statistics - CSS Baia Sprie 

 Initial Final 

 Media Median Std. Deviation Media Median Std. Deviation 
PM.CSS Baia Sprie 4.35 4 1.765 5.94 6 1.560 

LTPP.CSS Baia Sprie 5.12 5 2.118 6.64 7 1.455 

CCP.CSS Baia Sprie 5.23 5 1.678 7.24 8 1.032 
RUP.CSS Baia Sprie 5.06 5 2.279 7.00 7 1.620 

 

From the presented data there is an increase in the average of all these factors as well as a reduction of the standard 

deviation, which represents a uniformity of the behavior of the evaluated subjects. The results show that the group has greatly 

improved its current load tracking factor (CCP) (an increase in the average from 5.23 to 7.24), the PM score also increasing 

from 4.35 ls to 5.94, as can be seen in the table above. Looking globally at the effect of these transformations, we can say that 

overall the CSS Baia Sprie group is approaching the area of motivational comfort through which it can fuel its ambition to 

achieve ambitious goals by carefully following current tasks that require dedication and / or constant effort. For CS Alpina 

Baia Mare, the results are presented in the tables below. 

 
Table 4.Correlations - CS Alpina Baia Mare, Initial evaluation 

Pearson Correlation PM.Alpina BM LTPP.Alpina BM CCP.Alpina BM RUP.Alpina BM 

PM.Alpina BM 1 0.474 0.587 0.630 

LTPP.Alpina BM 0.474 1 -0.231 0.442 

CCP.Alpina BM 0.587 -0.231 1 0.208 
RUP.Alpina BM 0.630 0.442 0.208 1 

PM - Motivational persistence, LTPP - long-term pursuit of goals, CCP - pursuit of current tasks, RUP-  recurrence of unattainable goals, - CS Alpina Baia 

Mare 
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Table 5. Correlations - CS Alpina Baia Mare, Final evaluation 

Pearson Correlation PM.Alpina BM LTPP.Alpina BM CCP.Alpina BM RUP.Alpina BM 

PM.Alpina BM 1 0.118 0.611 0.616 

LTPP.Alpina BM 0.118 1 -0.143 0.118 
CCP.Alpina BM 0.611 -0.143 1 0.182 

RUP.Alpina BM 0.616 0.118 0.182 1 

PM - Motivational persistence, LTPP - long-term pursuit of goals, CCP - pursuit of current tasks, RUP - recurrence of unattainable goals, - CS Alpina Baia 

Mare 

 

The following observations can be deduced from the values presented for the initial assessment: it is found that 

motivational persistence correlates positively and strongly with the recurrence factor of unfulfilled goals (RUP) (r = 0.630) 

and correlates reasonably and positively with long-term goal tracking factors (LTPP ) (r = 0.474) and current task tracking 

(CCP) (r = 0.587).  

In contrast, for the final evaluation there is a major decrease in the correlations between the global motivational persistence 

factor and the long-term goal pursuit factor (LTPP) (r = 0.118). The correlations with the current task tracking factor (CCP) 

are kept at the strong positive level (r = 0.611), and with the recurrence factor of unfulfilled goals (RUP) (r = 0.616). The 

decrease between the motivational persistence factor and the long-term goal pursuit factor must be analyzed punctually on 

the investigated subjects because it can lead to decreases in sports performance, by the fact that for example if an increase in 

motivational persistence is easily observed a decrease emphasis on the long-term goal-pursuing factor, ie achieving a total 

lack of motivation, inconsistency and self-sufficiency. 

The mean values and standard deviations of the motivational persistence questionnaire factors for the CS Alpina Baia 

Mare club are presented in the table below: 
 
Tabel 6.Descriptive Statistics – CSS Baia Sprie 

 Initial Final 

 Media Median Std. Deviation Media Median Std. Deviation 

PM.CS Alpina BM 3.47 3 1.907 3.88 3 1.964 

LTPP.CS Alpina BM 3.58 2 2.093 4.00 4 2.150 

CCP.CS Alpina BM 4.64 4 1.998 4.53 4 2.034 
RUP.CS Alpina BM 3.92 4 1.944 4.58 5 1.970 

 

By administreting the PSI (Psychological Screening Inventory) test, the essential psychological components were studied in 

order to assess the motor and psycho-cognitive abilities of students and possibly their evolution following the submission to 

the intervention program of the preliminary study and to develop motivation.  We use PSI,  like intervention programs. 

 
Table 7. PSI test results for the CSS ALPINA Baia Mare and CS Baia - Sprie groups 

 
VP - Perception Speed, CMC - Motor Coordination, AR - Self-regulation 

 

 

The statistical analysis of the values for the perception speed (VP) shows significant differences between the two 

evaluation stages, for the analyzed clubs, thus it is observed that for CSS ALPINA Baia – Mare, the average values between 

the two times decrease significantly from 9.18 to 6.94. The statistical analysis of the values of motor coordination (CMC) and 

self-regulation (AR) for CSS ALPINA Baia – Mare (control group)  shows a significant improvement of the average values, 

CMC from 75.47 to 79.53, which means not good and at AR from 77.29 to 84.76 showing an increase trend from medium to 

not good.  

For CSS Baia – Sprie (experiment group), the analysis of the average values of CMC and AR indicates a slight decrease, 

(CMC) from 66.12 to 65.18, respectively (AR) 70.26 to 67.29, the value trend is very good. 

 

CSS ALPINA 
Baia - Mare  

Dev.std  Mean  Rating.  Median Err.std.  Min   Max Qualifying  

VP 
Initial 9.18 7.707 8 1.869 1 30 good 

The final 6.94 5.321 6 1.290 2 22 very good 

CMC 
Initial 75.47 11.209 77 2.719 53 107 middle 
The final 79.53 4.474 79 1.085 71 89 good 

AR 
Initial 77.29 11.863 81 2.877 53 93 middle 

The final 84.76 9.594 87 2.316 66 97 not good 

CSS Baia Sprie Evaluation Mean Dev.std. Median Err.std. Min Max Qualifying 

VP 
Initial 12.18 9.160 11 2.222 1 33 middle 

The final 13 9.127 14 2.225 3 33 middle 

CMC 
Initial 66.12 15.054 70 3.651 37 90 middle 

The final 65.18 13.803 71 3.348 37 80 middle 

AR 
Initial 70.26 17.908 71 4.343 46 100 middle 
The final 67.29 14.806 66 3.591 46 93 very good 
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Conclusions and proposals 

 

The obtained results underline the importance of using psychological tests to detect the level of stress, in order to decrease 

its intensity, to be aware of a state of well-being and to obtain high sports performances. This aspect is obviously favorable 

to the CSS Baia Sprie group and unfavorable to the CS ALPINA Baia Mare group. 

Looking globally at the effect of the transformations, it can be said that overall the CSS Baia Sprie group is approaching 

the area of motivational comfort through which it can feed its ambition to achieve ambitious goals by carefully following 

current tasks that require dedication and / or constant effort. . 

Instead, for CS ALPINA Baia Mare, the decrease between the motivational persistence factor and the long-term pursuit 

factor, analyzed on the investigated subjects leads to decreases in sports performance. If an increase in motivational 

persistence is pursued, there is a sharp decrease in the long-term goal pursuit factor, ie the achievement of a total lack of 

motivation, inconsistency and self-sufficiency. Cumulating the scores of PM factors - Motivational persistence, LTPP - long-

term pursuit of goals, CCP - pursuit of current tasks, RUP - recurrence of unattainable goals, allows athletes to persist, to 

invest time and effort, not to give up in achieving goals proposed.  

At CS Alpina Baia – Mare, (control group),  athletes obtained good values in: perception speed from 9.18 to 6.94. 

The results show that athletes by applying this repetitive SPI test (2 times a week), find a way to improve motivation for 

experiment group CSS Baia – Sprie. The analysis of the average values of CMC and AR indicates a slight decrease, (CMC) 

from 66.12 to 65.18, respectively (AR) 70.26 to 67.29, the value trend is very good. 

This means that  motivation has an important role  in motor coordination,  and self- regulation. 

Following the application of the PSI test, as an intervention program, at CS Alpina Baia - Mare (control group. 

Improvements were observed in the following components of motivation: in the CS Baia - Sprie Initial testing experiment 

group we have the following results: for initial evaluation:  correlations reasonably and positively with long-term goal tracking 

factors la RUP goals (r = 0.630); correlates reasonably and positively with long-term goal tracking factors (LTPP) (r = 0.474) 

and - current task tracking (CCP) (r = 0.587);  

For final evaluation: the recurrence factor of unfulfilled goals (RUP) (r = 0.616);  a major decrease in the correlations 

between the global motivational persistence factor and the long-term goal pursuit factor (LTPP) (r = 0.118); the correlations 

with the current task tracking factor (CCP) are kept at the strong positive level (r = 0.611).  

The need for a better understanding of motivation for sports is also required for a possible relationship with motivation 

for learning in general. Some studies have comparatively investigated the nature and generalizing power of motivation for 

success in both sports and school. Duda and Nicholls (1992) showed that the determinants of school and sports success are 

logically linked to personal goals. In other words, a person driven by an orientation towards me in achieving sports success, 

will have the same orientation towards me in achieving academic success. Both the complex motivational universe of the 

student - it requires an interdisciplinary approach, and the psychology of sport proves to be a direction to follow. Our study 

showed that students who practice performance sports are mainly 

Through this experiment we also managed to demonstrate the valid.ty of experiments previously undertaken by other 

researchers, as in Hurlock's experiment, positive motivation is what trains the individual to perform a task with pleasure, in 

order to achieve a goal that causes satisfaction and balance. psychological. Most of the time we are amazed by the power that 

some people have in pursuing and achieving goals, other times we see people giving up so easily maybe not even without 

trying, other times we see people around us making extraordinary efforts to to do things that we ourselves easily accomplish.  
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Abstract 

Objective: In this paper, we aimed to identify the main differences in the reaction speed during block start in the sprint trials (100m, 110mg, 

200m, 400m, 400mg) in both males and females. Method: the subjects involved in this study are performance athletes, with notable results 

in international competitions, who attended the 2021 Tokyo Olympic Games (the sprint trials). We found 681 value indices of the reaction 

speed obtained in these events, both in the qualifying rounds and in the semi-finals and finals. We start from the assumption that there are 

major differences between reaction speed in male athletes and female athletes in the sprint trials in what concerns block start. We used the 

SPSS statistical platform to compare the means of values for the five trials and determine a correlation between the subjects’ individual 

values. Results: Using the statistical method One-way Anova, we obtained statistically significant values (p˂0.05) between male athletes 

and female athletes in 110-m hurdles, and 100-m hurdles, unlike the other trials, where no modifications were recorded. At the T test, we 

obtained significant differences (p˂0.05) between both the means of values for the five trials and the mean related to the ideal value of 

0.100 s. Conclusions: It may be stated that the aforementioned hypothesis is partially null because we obtained a significant differentiating 

result only for one event, but we maintain the idea of differences (only between the means obtained in the five trials). 
 

Keywords: reaction speed, performance, Olympic Games, athletics 

1. Introduction 

 

The interest in playing sports in recent decades is growing, primarily to maintain optimal body health (Tanasă, Trofin, & 

Puni, 2021). 

It is well-known that in sports requiring speed of execution or motion – from athletics sports to contact sports (boxing, 

judo, etc) to sports games – reaction speed plays a significant role, and it represents the first gesture initiated by any human 

being as a reaction to an external stimulus. On a general note, athletes (mostly male athletes) have a quicker reaction speed 

than female athletes. 

Reaction times are widely used to assess the neuromuscular and physiological responses in various fields, from medicine 

and deficiency diagnosis to environment safety (Muller et al., 2004). 

Reaction time depends on several factors: stimulus reaching the sensory organ, conversion by the sensory organ into a 

neuronal signal, muscle tissue activation, soft tissue compliance and selection of an external measurement parameter. Each of 

these factors is associated with a processing time that adds to the general reaction time (Matthew & Hibbs, 2007). 

According to Bompa T., simple reaction is the predetermined conscious response to a previously known signal performed 

unexpectedly (e.g., the sound of the firing marking the start of an athletics trial) (Bompa, 2003, apud Alexe, 2010). 

In the sprint trials during official competitions, a referee gives the following orders: “on your marks’’, ‘‘set’’ and ‘‘go’’. 

He is placed behind or on the sides on the athletes present at the start line. When the referee fires the gun, the stopwatch starts, 

and the time lapsed from that moment to the ear catching it is 3-6 milliseconds. The signal gets from the ear to the brain in 

10-15 ms. Another 50 ms are necessary for it to pass from the brain to the auditory cortex and the bone marrow. From that 

moment on, another 15 ms are required from the passage to the arm muscles, and the difference until 25 ms concern the lower 

limb muscles. It takes 5-10ms to set the muscle chain in motion and to react after hearing the signal; this means that a human 

records a reaction time between 93 and 106 ms (Komi, Ishikawa, & Salmi, 2009). 
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2. Material and method 

 

Within this study, we recorded all athletes participating in the sprint trials (100m, 200m, 400m, 400mh și 110mh) in both 

men’s and women’s races during the 2021 Tokyo Olympic Games. The value of the reaction speed for the trials mentioned 

above was extracted from the qualifying rounds, the semi-finals and the finals, which provided 681 indices of the reaction 

speed for both males and females. The values and interpretation of the reaction times were obtained using the SPSS platform; 

it also enabled us to perform a comparative analysis, which contributed to the accuracy of the results obtained. Out of the 681 

speed reaction indices. We identified 345 values for male athletes and 336 for female athletes, in all five trials.  

We noted the results of the athletics trials and the reaction times for each athlete and trial featured on the (official) 

specialised websites of the competition partners. We measured and recorded the reaction times by starting from the electronic 

system set in motion by the firing gun of the start referee until the moment of the leg impulsion in block start. The official 

measuring equipment was ensured by “OMEGA”. All the data are made public on the official websites of the competition, 

and for all athletes or coaches who want further details concerning this topic.   

Hypothesis We start from the assumption that there are major differences between reaction speed in male and female 

athletes in the sprint trials in what concerns block start, and they may have a negative or positive influence on the results 

obtained in those events. 

 

3. Results and Discussion 

 

In the following we present the results obtained following the statistical analysis together with the presentation of some 

researches in the field carried out by certain authors. 

 

Table 1. ANOVA-test 

                                           Sum of Squares df Mean  P 

 

100m reaction .000 1 .000 .409 

200m reaction .001 1 .001 .117 

400m reaction .000 1 .000 .523 

110/100mg reaction .001 1 .001 *.009 

400mg reaction .012 1 .012 *.000 

*p<0.05 , degrees of freedom (DF), average value (MEAN) significance level (P) 

 
Following the values in table 1 regarding the Anova analysis, we can observe a correlation (p<0.05) between male and 

female athletes in the fence tests. We understand that athletes place more emphasis on moving as fast as possible over fences 

and pay less attention to the speed of reaction at the start and at the same time we can conclude that male athletes have a poor 

reaction to the ideal value (0.100s ) but also for female athletes. Regarding the sprint tests, the values are irrelevant, which 

proves the opposite of those shown above, not identifying differences between men and women. 

 

Table 2. Statistics on the comparison of averages in the events - male 

 Mean N SD P 

1 100m reaction .14969 72 .018206 .073 

110mg reaction .14436 72 .015920 

2 200m reaction .15266 78 .015403 .377 

100m reaction .15040 80 .018228 

3 200m reaction .15289 72 .015941 *.003 

110mg reaction .14436 72 .015920 

4 400m reaction .17190 72 .031813 *.000 

200m reaction .15277 78 .015586 

5 400m reaction .17190 72 .031813 *.000 

100m reaction .14987 72 .017921 

6 400m reaction .17265 72 .032892 *.000 

110mg reaction .14436 72 .015920 
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 Mean N SD P 

7 400mg reaction .15923 80 .013279 *.005 

200m reaction .15266 80 .015403 

8 400mg reaction .15904 78 .013397 *.001 

400m reaction .17190 78 .031813 

9 400mg reaction .15923 80 .013279 *.001 

100m reaction .15040 80 .018228 

10 400mg reaction .15901 72 .013309 *.000 

110mg reaction .14436 72 .015920 

*p<0.05 Number of subjects (N), standard deviation (SD), average value (MEAN) significance level (P) 

 

In the results in table 3 regarding the correlation between the averages of the male athletic tests, one by one, we identify 

8 out of a total of 10 pairs evaluated with a positive differentiation result. It goes without saying that the most obvious values 

were obtained between the 400m and 100m 400m hurdles and 100m, 400m and 110m hurdles and 400m and 200m. However, 

the results obtained between the 400mh and 400m race pair where there are differences between the average reaction speed, 

which shows that there is better preparation in this direction next to the 400mh sample, where the average of the results is 

much closer to the ideal value compared to 400m race test. The values of the 110mh, 100m and 200m samples regarding the 

pair analysis did not register differentiation values, there being a homogeneity between their averages (0.144, 0.149, 0.152) 

 

Table 3. Statistics on the comparison of averages in the events - female 

 Mean N SD Sig. p 

1 110mg reaction .14436 72 .015920 *.020 

100mg reaction .15058 72 .013191  

2 200m reaction .15755 74 .022715 *.017 

100m reaction .14912 74 .019038  

3 200m reaction .15773 73 .022823 *.026 

100mg reaction .15077 73 .013193  

4 400m reaction .17531 74 .026045 *.000 

200m reaction .15755 74 .022715  

5 400m reaction .17490 77 .026179 *.000 

100m reaction .14916 77 .018915  

6 400m reaction .17563 73 .026079 *.000 

100mg reaction .15077 73 .013193  

7 400mg reaction .17609 74 .028004 *.000 

200m reaction .15755 74 .022715  

8 400mg reaction .17510 77 .027977 .961 

400m reaction .17490 77 .026179  

9 400mg reaction .17649 88 .028357 *.000 

100m reaction .14917 88 .018683  

10 400mg reaction .17564 73 .027926 *.000 

100mg reaction .15077 73 .013193  

*p<0.05 Number of subjects (N), standard deviation (SD), average value (MEAN) significance level (P) 

 

The results obtained in table 3 regarding the ratio of averages per pair in female athletic events, we identify a number of 

9 events out of a total of 10 that achieved values of p <0.05. Contrary to the results obtained in this table within the pair 400mg 
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- 400m there are no differentiation values, but in the pairs 200m - 100m, 200m - 100mh and 110mh (men) - 100mg we notice 

the value of p <0.05. 

 

Table 4. Statistics on the comparison of events averages - male and female 

 Mean N SD Sig. p 

1 100m reaction .14928 112 .017893 .459 

100m reaction w .14754 112 .017773  

2 200m reaction .15281 74 .015922 .176 

200m reaction w .15755 74 .022715  

3 110mg reaction .14436 72 .015920 *.020 

100mg reaction w .15058 72 .013191  

4 400m reaction .17195 77 .032018 .532 

400m reaction w .17490 77 .026179  

5 400mg reaction .15923 80 .013279 *.000 

400mg reaction w .17603 80 .028250  

*p<0.05 Number of subjects (N), standard deviation (SD), average value (MEAN) significance level (P) 
 

Also, in this study in the table 4 was made a comparative statistic between the averages of female and male samples where 

we obtained values of p <0.05 in the pairs 110mh -100mh women and 400mh - 400mh women. Much closer to the average 

sample value of 110mh (0.144) compared to the value of 0.100s as opposed to the female fence sample. The same results 

were obtained in the 400m hurdles with better values next to the men's event compared to the women's event. 

In a study conducted in 2009 on a sample of 610 subjects attending the 2004 Athens Olympic Games within the same 

trials, the authors failed to find statistically significant differences between the reaction times in male trials. On the other hand, 

they found better reaction times compared to female athletes, in what concerns the mean of the results obtained (Babić & 

Delalija, 2009). 

In relation with the research above, we mention that we have obtained similar findings, which confirms the lack of 

significant differences between male and female athletes or within groups. On the other hand, we believe that there is not 

enough focus and training in this respect, as evidenced by the recording of these values. 

The results of a descriptive and comparative analysis have shown that the senior athletes attending the national university 

championship in Romania did not score great values (with a few exceptions) in terms of reaction speed at start. The same 

study was carried out on junior athletes, obtaining similar low scores (Alexe, Rață, & Alexe,  2010).  

We note that though the author conducted investigations on both senior and junior athletes, these results had a negative 

impact in both cases, which shows flaws in both groups concerning reaction speed in block start. 

Within speed trials, athletes closer to the starter (in lanes 1, 2, 3) had a significantly lower reaction speed than the athletes 

placed in the other lanes. The effects of placing athletes in a certain order in the lanes has proven very impactful for the 

athletes placed in the first lanes, because their mean reaction time was significantly lower than the average of the other athletes 

(Brown et al., 2008). The study was carried out concerning the 2004 2004 Athens Olympic Games, and it may be concluded 

that the athletes in the first lanes start with a disadvantage from this perspective. The distribution of athletes into lanes in the 

preliminary series is based on draw, while in the semi-finals and finals, it is based on the best scores. The first and last lanes 

for the lowest scores, and the middle lanes for the best scores up to that point.  

In the 200m, 400m and 400m hurdles for both males and females, the impulsion phase in block start and the start moment 

are relevant, but they are not a decisive factor in obtaining a great result; hence, they account for a much higher reaction time. 

In addition, athletes are less likely to focus on this phase during their training sessions (Delalija & Babić,  2008). 

 

Conclusions 

 

The individual correlations in the 5 athletic events held at the Tokyo Olympics, both female and male, had a null result, 

without any difference between the values obtained, moreover, a comparison was made in pairs. between female and male 

athletes, but the results were the same. 

In the Anova test of the total samples, there were correlations of p <0.05 only in the fence samples (110mh, 100mh and 

400mh) in both female and male. Our hypothesis is partially null as there are major differences in the speed of reaction 
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between male athletes. and feminine. Another statistic demonstrated a major differentiation between the samples, regarding 

their average that were presented above, by comparing the samples two by two. As a final conclusion, we believe that not 

enough emphasis is placed on the specific training of athletes on improving the speed of reaction from the start, and the fact 

that there is no obvious correlation of the tests on individual results is a question mark. These results are based on the studies 

mentioned in the discussion section, which obtained the same results for both athletes in the country and in the world of world 

sports. 
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Abstract 

 
The study analyses the relevant factors involved in the creation of food preferences, dietary behaviours and the corelations established 

between food intake and body structure modifications. Our research sample comprised 50 students (27 girls and 23 boys). By applying a 

questionnaire and monitoring body composition, we analysed healthy food intake, normal weight and general health state among the 

students studied. We assessed the following parameters: body mass, BMR, fat mass, body water, muscle mass, BMI, visceral fat, bone fat 

and body fat.  The analysis of Pearson’s correlation between the parameters analysed shows significant relationships between the parameters 

of body composition. On the other hand, the connections between the respondents’ choice of a healthy diet and the internal body structure 

are not statistically significant. The correlations between the capacity of controlling one’s body mass and the body structure parameters are 

positive: body mass (r=0.30), body fat (r=0.34) and BMI (r=0.31). Findings indicate that the respondents have insufficient insight into 

healthy diet. The fact that they fail to control their body is an indicator in this respect.   
 

Keywords: diet preferences, monitoring, healthy, lifestyle, self-control  
 

 

1. Introduction 

 

Food offers nutrients and gives energy. Nutrients are crucial for human health, but also different compounds are still 

discovered in foods, and their health traits are ever better understood (Jew et al., 2015).  

The correlation between nutrients, foods, and eating habits has significant implications, mainly for preventing the onset 

of chronic diseases, such as cardiovascular diseases (such as heart attacks and stroke), various types of cancers, chronic 

respiratory diseases (like chronic obstructive pulmonary disease or asthma) and diabetes (Bowen et al., 2018).  

Food preferences are not the same throughout life, due to biological, social, and environmental factors, which are essential 

in our food choices, hence our diet quality (Sacaglioni et al., 2018, Ventura & Worobey, 2013, Rusell & Worsley, 2013).  

There is a close connection between health and education. School performance in childhood is a reliable predictor of future 

wealth, productivity, and general health, while children born into families with low educational chances or socioeconomic 

status (SES) are highly prone to negative health and outcomes (Yamada et al., 2019, Ludemann, 2013, Woolf, 2007).  

There are a multitude of complex factors impacting on the nutritional status of individuals, such as family income, parents’ 

education level and diet-related education. Scaglioni et al. (2018) state that understanding of healthy eating and effective food 

patterns must be cultivated at a very young age because dietary habits determined in childhood tend dwell into adulthood. 

Individuals also rely heavily on culture, as shown by differences in obesity prevalence noticed across nations, even cultures 

and ethnic groups (Jeinie et al., 2021, Rahayuwati et al., 2019, Yusoff et al., 2012, Sacaglioni et al., 2018)  

Weight issues are associated with health problems. These can be: back pain that can interfere with professional or even 

daily living activities. Among school children with weight problems, low back pain proved to be one of the major causes 

(Neculăeș & Lucaci, 2017).  

Physical activity is an essential aspect of any health promotion program, and lack of it is a primary risk factor for many 

diseases. Promoting health and physical activity is job of numerous establishments and institutions, and schools are essential 

to most policies. Furthermore, school responses to the physical activity and health needs of society have reflected in physical 

education (PE) in the majority of countries (Fairclough & Stratton, 2015, Fox, et al., 2004, Dobbis et al., 2013).  

Fitness activities are an effective way to practice without health problems, negative effects on joints and tendons, caused 
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by the impact with hard surfaces. The clear advantage of this routine is the decrease in the risk of injury, a better and active 

sports life and wellness indicators at least at the same level as other competing activities (Dumitru, 2010). 

Performance and leisure sports alike have undergone many alterations and transformations due to new technological 

developments, without which it cannot evolve. We believe that it is the duty of specialists to bring sport closer to students and 

to make a contribution to improving the quality of activities. To this end, sports programs must benefit from updates, including 

the latest trends in their way to attain the objectives (Tomozei & Moraru, 2019).  

Motivation plays an important part in this context. Motivation is “a subjective model of objective causality, causal mental 

reproduced, accumulated over time, transformed and transferred through learning and education within the internal person.” 

It has in all human mental system a double function: binding the reflex nature of the external world and the internal causal 

specificity "between stimulus and response builds a system of filters and comparators, which give information to propagate 

selectively, depending on lines the significance of individual system. Therefore, only resorting to reason we can explain why 

individuals react differently to one and the same situation, the behavioral response can acquire unusual scale, an insignificant 

or even absent expression"(Corlaci et al., 2013).  

There is a growing interest in the developmental outcomes of extracurricular participation, stimulated in part by alienation 

and boredom confessed by young people in school; developmental increases in poor performance and school disengagement, 

and evidence of more time youths spend unsupervised by adults. Both scholars and youth policy experts point out that 

participation in high-quality extracurricular activities like sports and school clubs is an effective use of teenagers’ leisure time 

and can offer distinct opportunities for growth and development (Fredircks, 2006, Eccles & Gootman, 2002, Larson, 2000). 

Motivation is defined as all internal reasons of conduct, either born or acquired, conscious or unconscious, is actually a 

pulse, better said, internal impulses, energising or activation, or mobile pressure state action and human behaviour generally, 

and in sport performance for the matter in question.  

 

2. Material and method 

 

The study analyses the relevant factors involved in the creation of food preferences, dietary behaviours and the corelations 

established between food intake and body structure modifications. Our research sample comprised 50 students (27 girls and 

23 boys). By applying a questionnaire and monitoring body composition, we analysed healthy food intake, normal weight and 

general health state among the students studied. We assessed the following parameters: body mass, BMR, fat mass, body 

water, muscle mass, BMI, visceral fat, bone fat and body fat.  

We followed the procedure below to apply the tests:  

Determining the body composition:  

We measured the height of each subject before any test. They stood tall against the wall, barefoot and legs together. Using 

the metal protractor and the telemeter, we determined the height of each subject. In the body analyser software that subjects 

were to use, we introduced their data (age, gender and height). The subjects stood throughout the analysis and the stepped 

down the analyser following the beep (Trofin, 2020).  

Healthy diet scale:  

Each subject received an 11-item questionnaire analysing two factors: healthy food intake and the capacity to maintain a 

normal weight. They had to provide answers on a five-point Likert Scale, where 1 = Strongly disagree and 5 = Strongly agree. 

Tables 1, 2 and 3 feature the data recorded by our subjects.  

 
Table 1. Results obtained in the tests applied 

PARAMETER MEAN STANDARD DEVIATION VARIABILITY COEFFICIENT 

(%) 

FACTOR 1 4.10 0.60 14.70 

FACTOR 2 4.34 0.72 16.61 

HEIGHT (cm) 170.5 9.60 5.63 

BMR (kJ) 6838 1284 18.84 

BODY MASS (kg) 64.49 15.36 23.81 

BODY FAT (%) 20.99 8.69 41.40 

BODY FAT (kg) 14,00 7.94 56.71 

FAT-FREE MASS (kg) 50.50 10.18 21.40 

WATER MASS (kg) 35.69 7.47 20.94 

MUSCLE MASS (kg) 47.96 10.29 21.46 

BMI (kg / m2) 22,04 4,08 18.50 

BONE MASS (kg) 2.55 0.52 20.41 

       Table 1 features the results obtained by assessing the subjects of our sample. After interpreting the results, it is worth 

noting that Factor 1 shows a mean of 4.10 ± 0.60 and Factor 2 of 4.34 ± 0.72. In addition, subjects have a body mass of 
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64.49±15.36 kg, a height of 170.5±9.60 cm, a BMR of 6838±1284 kJ, body fat of 20.99±8.68 kg, body fat of 14.00±7.93 kg, 

fat-free mass of 50.50±10.18 kg, water mass of 35.69±7.47 kg, muscle mass 47.96±10.29 kg, BMI of 22.04± 4,07kg / m2 and 

bone mass of 2.550±0.52 kg.   

 
Table 2. Results of Pearson’s correlations between Factor 1 and body composition parameters (r values) 

 

Using Pearson’s correlation, we identified significant p<0.05 correlations for the following values:  BMR (Kj) - body mass 

(kg) (r=0.9,  p<0.05);  body fat (%) -  body mass (r=0.35, p<0.05); fat-free mass (kg) - body mass (kg) (r=0.87, p<0.05); fat-

free mass (kg)-  BMR (Kj) (r=0.99, p<0.05);  water mass (kg) - body mass (kg) (r=0.87, p<0.05) – BMR (Kj) (r=0.98, p<0.05) 

- fat-free mass (kg) (r=0.98, p<0.05); muscle mass (kg) - body mass (kg) (r=0.87, p<0.05) - BMR (Kj) (r=0.99, p<0.05) -  fat-

free mass (kg) (r=1,00, p<0.05) - water mass (kg)  (r=0.98, p<0.05); BMI (kg / m2) - body mass (kg) (r=0.86, p<0.05) – BMR 

(Kj) (r=0.61, p<0.05) – body fat (kg) (r=0.63, p<0.05) – fat-free mass(kg)  (r=0.58, p<0.05) – water mass (kg) (r=0.60, p<0.05) 

- muscle mass (kg) (r=0.58, p<0.05); bone mass (kg) - body mass (r=0.87, p<0.05) -  BMR (Kj) (r=0.98, p<0.05) - fat-free 

mass (kg) (r=1,00, p<0.05 ) - water mass (kg) (r=0.98, p<0.05) -  muscle mass (kg) (r=1,00, p<0.05) - BMI (kg / m2) (r=0.58, 

p<0.05). 

 These aspects may be explained by the subjects’ nutritional insight and capacity to choose healthy food instead of 

less healthy options in stores or restaurants at this age. The tendency to choose healthy alternatives is the same for most 

subjects, which may be related to the access to information in this respect.  

 
Table 3. Results of Pearson’s correlations between Factor 2 and the weighted modification of body composition parameters (r values) 

 

Fact

or 2 

BODY 

MASS_% 

BMR_% 

(kJ) 

BODY 

FAT_% (%) 

BODY 

FAT_% (kg) 

FAT-FREE 

MASS_% (kg) 

WATER 

MASS_% (kg) 

MUSCLE 

MASS_% (kg) 

BMI_% 

(kg / m2) 

BONE 

MASS_% (kg) 

Factor 2           

BODY MASS_% 

0.30

*  
        

BMR_% (kJ) 
-0,08 0.63**** 

 
       

BODY FAT_% 
(%) 

0.34

* 
0.28 -0.42** 

 
      

BODY FAT_% 

(kg) 

0.36
* 

0.45** -0.28 0.98**** 
 

     

FAT-FREE 
MASS_% (kg) 

-0.14 0.54*** 
0.96***

* 
-0.52*** -0.40** 

 

    

 Factor 1 

BODY MASS 

(kg) 

BMR 

(kJ) BODY FAT (%) 

FAT-FREE MASS 

(kg) 

WATER 

MASS (kg) 

MUSCLE MASS 

(kg) 

BMI_I ( 

kg / m2) 

BONE MASS_I 

(kg) 

Factor 1          

BODY 

MASS (kg) 

-0.25 

 

       

BMR (kJ) -0.22 0.90****        

BODY FAT 

(%) 
-0,05 0.35* -0,07 

 
     

FAT-FREE 

MASS (kg) 

-0.23 0.87**** 
0.99***

* 
-0.14 

 

    

WATER 

MASS (kg) 

-0.22 0.87**** 
0.98***

* 
-0.12 0.98**** 

 

   

MUSCLE 

MASS (kg) 

-0.23 0.87**** 
0.99***

* 
-0.14 1,00**** 0.98**** 

 

  

BMI_I ( kg / 
m2) 

-0.19 0.86**** 0.61*** 0.63**** 0.58*** 0.60*** 0.58*** 
 

 

BONE 

MASS_I (kg) 
-0.24 0.87**** 

0.98***

* 
-0.15 1,00**** 0.98**** 1,00**** 0.58*** 
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Fact

or 2 

BODY 

MASS_% 

BMR_% 

(kJ) 

BODY 

FAT_% (%) 

BODY 

FAT_% (kg) 

FAT-FREE 

MASS_% (kg) 

WATER 

MASS_% (kg) 

MUSCLE 

MASS_% (kg) 

BMI_% 

(kg / m2) 

BONE 

MASS_% (kg) 

WATER 

MASS_% (kg) 
-0,01 0.56*** 

0.82***
* 

-0.41** -0.28 0.86**** 

 

   

MUSCLE 

MASS_% (kg) 
-0.14 0.53*** 

0.96***

* 
-0.54*** -0.42** 1,00**** 0.87**** 

 
  

BMI_% (kg / m2) 
0.31

* 
1,00**** 

0.62***
* 

0.28 0.45** 0.53*** 0.56*** 0.52*** 
 

 

BONE MASS_% 

(kg) 
-0.10 0.44**** 

0.80***
* 

-0.45** -0.33* 0.81**** 0.66*** 0.81**** 0.44** 
 

 

The results of processing Pearson’s correlation between the parameters analysed shows significant relations between body 

composition parameters. On the other hand, the correlations between the subjects’ preference for heathy food and their internal 

body structure are not statistically significant. The correlations between the capacity of controlling their body weight and the 

body structure parameters are positive: body mass (r=0.30), body fat (r=0.34) and BMI (r=0.31).  

Considering all data recorded and given the statistical analysis of the data for the measurements included in this study, we 

extracted the most relevant information. Hence, Pearson’s correlation identifies significant relations for the following values:  

body mass (kg) – Factor 2 (r=0.30, p<0.05); BMR (Kj) - body mass (kg) (r=0.63, p<0.05);  body fat (kg) – Factor 2 (r=0.36, 

p<0.05) -  BMR (kJ) (r=0.42, p<0.05); fat-free mass (kg) -  body mass (kg) (r=0.54, p<0.05) – BMR(Kj) (r=0.96, p<0.05) – 

body fat (%) (r=0.52, p<0.05) – body fat (kg)  (r=0.86, p<0.05); water mass (kg) - body mass (kg) (r=0.56, p<0.05) - BMR(Kj) 

(r=0.82, p<0.05) – body fat (kg) (r=0.41, p<0.05) – fat-free mass (kg) (r=0.86, p<0.05); muscle mass (kg) - body mass (kg) 

(r=53, p<0.05) - BMR (Kj) (r=0.96, p<0.05) -  body fat (%) – body fat (kg)  (r=0.54, p<0.05) – fat-free mass (kg) (r=1,00, 

p<0.05) - water mass (0.87, p<0.05); BMI (kg / m2) – Factor 2 (r=0.31, p<0.05) - body mass (kg) (r=1,00, p<0.05) – BMR 

(Kj) (r=0.62, p<0.05) – body fat (kg) (r=0.45, p<0.05) – fat-free mass (r=0.53, p<0.05) – water mass (r=0.56, p<0.05) - muscle 

mass (kg) (r=0.52, p<0.05); bone mass (kg) - body mass (r=0.44, p<0.05) -  BMR (Kj) (r=0.80, p<0.05) – body fat (%) – body 

fat (kg) (r=0.33, p<0.05) – fat-free mass (r=0.81, p<0.05) -  water mass (r=0.66, p<0.05) -  muscle mass (kg) (r=0.81, p<0.05) 

- BMI (kg / m2) (r=0.84, p<0.05). 

 

3. Discussions 

 

In this study, we demonstrated that, out of 50 students, many of them have only vague notions of healthy diet and healthy 

lifestyle. A study conducted by Yamada, 2019, on healthy lifestyle and academic performance, considering these aspects, 

highlights that the lifestyle of children and parents and socioeconomic status were correlated significantly with lower 

academic performance. The common methods used in both studies is proven by the survey method (the questionnaire). It 

explored the lifestyle and school performance of children. The study obtained the following results: 18% of the students 

reported very poor academic performance. Low school performance was associated significantly with inadequate lifestyle, 

unhealthy diet and lack of information in this respect, time for rest, extended use of gadgets and limited time for reading 

(Yamada et al., 2019). Consequently, we highlight the importance of identifying these aspects early on and implementing 

preventive measures.  

Compared to the study above, this research indicates that the relevant factors involved in creating food preferences among 

students are: the capacity to eat fruits and vegetables at every meal, the capacity to choose healthy foods and to opt for healthy 

recipes. The study conducted by Khodaee, 2015 et al. adds:  the capacity to eliminate from daily diet food that are full of 

sugar, salt, fat, and the capacity to choose fresh fruits, vegetables and wholegrains, which ultimately favour a proper physical 

and cognitive development and reduce the risk of being overweight (Khodaee et al., 2015).  

 

Conclusions 

 

Our study has led us to formulating the following conclusions:  

The statistical calculations have shown the relevant factors involved in creating food preferences, food habits and the 

relationships between food intake and the body structure modifications. 

Due to the lack of body mass control, subjects have a poor insight into a healthy lifestyle.  

Statistical data show that the main causes of unhealthy lifestyles are: daily intake of sweet foods/beverages, full of sugar; 

sedentariness – lack of exercising – children spend more than 1-2 hours watching TV or playing on the computer/tablet, et. 

(gadgets); excessive fat intake; fewer PE classes by getting medical passes without a real diagnosis.  Children’s education 

concerning a healthy lifestyle and the implementation of preventive measures should be mandatory for children.  
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Educational workshops focusing on healthy diet and weight self-effectiveness are essential for a better insight into the 

topic.   

 

Other observations 

Al the authors had equal contributions to this paper. 

We hereby express our gratitude to the subjects who participates in the study, to the Sports Selection and Counselling Centre 

Iași and to all the volunteers of this research.  
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Abstract 

Disabled persons are 2.5 times more likely to be inactive than people without disabilities, while the youths with disabilities are 4.5 times 
less active than those without disabilities. Around 47% of the adults with disabilities are obese, and the percentage is 10% higher than that 
of adults without disabilities. Generally, the activity level of disabled persons is inadequate to prevent illnesses and other chronic diseases 
entailed by inactivity. Physical activity usually decreases as youths become adults, but studies have shown that the targeted programs may 
reverse this trend, and they may create favorable premises for maintaining physical activity in their life. However, disabled persons do not 
usually have these benefits because of the limited opportunities to attend adapted sport or other leisure activities for young people. The 
current methods of adapted sport fail to approach the complexity of living with a disability. There is no focus on the motivation necessary 
to be physically active in a population at risk, who are in so much need of increased physical activity. However, disabled persons do not 
usually experience it because of the significant personal and environmental barriers or the limited possibilities of attending sport or other 
physical activities from a very early age. Furthermore, as young people evolve towards adulthood, inactivity increases. Consequently, 
disabled persons do not carry out enough physical activity to prevent sedentariness-related conditions and other chronic diseases derived 
by inactivity. 

Keywords: intellectual disability, sport, physical activity 

1. Introduction 

 

The existing studies focusing on the benefits of physical activity and sport for children and adolescents with intellectual 

disabilities were generally affected by methodological limitations. Based on the findings, it is clear that most studies examined 

mainly (Rimmer et al., 2010):  

- the physical benefits (not psychosocial) of physical activity; 

- the benefits of competitive sports among athletes with intellectual disabilities; 

- young people with a genetic syndrome (for instance, Down’s syndrome) instead of a broader segment of youths with 

an intellectual disability; 

- comparisons were made between typical youths and youths with intellectual disabilities and less between youths 

with various degrees with an intellectual disability; 

- studies usually comprise small-sized samples (Kapsal, 2019).  

Participation in physical activities is an essential factor for health in the case of developing youths (Poitras et al., 2016; 

Stoica&Gozu, 2013). However, it appears that young people with intellectual disabilities cannot fully benefit from them 

because they are more likely to be physically unfit and overweight compared to youths without an intellectual disability 

(Maïano, 2009). Fortunately, previous research (Soffer&Almog-Bar, 2016) has proved that individuals with intellectual 

disabilities can improve their health by practising physical activities.  

Children and adolescents engage in a small number of physical activities and tend toward sedentary behaviors (Griffiths 

et al., 2013). Given that adolescents and children with intellectual disability have lower levels of physical activities compared 

to those without intellectual disability, there is good reason to promote physical activities in this population. So far, not many 

studies have been conducted on physical activities on children and adolescents with intellectual disability in our country. 

Internationally, some studies show that the implementation of measures for this population or for specific groups of subjects 

(ADHD and SD) were taken by examining a number of different outcomes, including aggressive behavior of subjects (Ogg-

Groenendaal et al., 2014) , motor performance and balance (Giagazoglou et al., 2013), physical activity and general health 

(Hinckson et al., 2013). The results of these interventions have largely had significant positive benefits on children and 
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adolescents with intellectual disability in various ways. The way the school is prepared can provide multiple opportunities for 

children to become more active. In comparison, interventions for children and adolescents with intellectual disability focused 

more on developing / improving specific skills, for example balance (Giagazoglou et al., 2013) and did not focus on physical 

activity and sedentary time. 

Disabled persons are significantly less active physically than people without disabilities, which may entail an array of 

negative consequences on health (Froehlich-Grobe et al., 2013). The results of such inactivity lead to several secondary 

diseases, among which cardiovascular diseases, which is the primary cause of death among such persons (Horner-Johnson et 

al., 2013; Forman-Hoffman et al., 2015). Persons without disabilities usually acquire valuable motor skills, and they appreciate 

sports activity and other recreational programs from a young age (Wolman & Fraser-Thomas, 2017; Murphy et al., 2016; 

Stoica&Gozu, 2012). Programs for the youth have a positive influence on physical activity levels until maturity (Ahmed et 

al., 2016). On the other hand, the programs for youths designed and carried out ineffectively impact negatively future physical 

activity levels due to low effort level or ack of motivation (playing a crucial role in the formation of a positive attitude among 

disabled children). Therefore, recommendations include insisting on repeated execution of successful actions, using 

permanent reinforcements and encouragements, repeating appreciations regarding the positive aspects of subjects (Cardinal 

et al., 2013). The rare communities providing programs for disabled persons tend to focus on adapted sports with competitive 

participation. It is not known whether these programs have a positive or a negative influence on physical activity levels until 

adulthood. The failure to approach the influence of adapted sport may disadvantage youths with disabilities concerning their 

quality of life as adults. Young people with disabilities are disproportionately underserved by leisure and adapted sports 

programs, compared to those without disabilities. This lack of programs contributes to higher inactivity levels among youths 

with disabilities, persisting until adulthood. Adapted sports programs are an essential characteristic of a society promoting 

equal opportunities (Soffer&Almog-Bar, 2016). However, it is relevant to identify the methods and practices from which 

individuals may benefit in the long term concerning health.  

Physical activity has been acknowledged for a long time as the best investment in the field of public health because its 

benefits are multiple. As the easiest factor to modify in people’s daily lives, physical activity has the potential of contributing 

to losing weight and maintaining weight loss (Wiklund 2016, Buldus&Muresan 2019). The physical and cognitive 

development of children correlates positively with high physical activity levels, and it leads to direct interactions with the 

environment (Gascon et al., 2016). 

Excess weight among children and obesity represents one of the most alarming public health issues of our time. Since the 

1980s, overweight rates among children have risen suddenly. Worldwide, during the four decades between 1975 and 2016, 

the number of children aged between five and nineteen with a BMI categorized as obese has increased over ten times (namely, 

from 11 to 124 million) (NCD-RisC 2017).  

Outdoors physical activity, accounting for the children’s main activity, has been replaced in the last decades by computer 

games or video consoles, the Internet and increasingly demanding school activities. These lifestyle modifications promoting 

physical inactivity have social and psychological consequences, contributing to the onset of chronic diseases even during 

childhood (Abalasei et al., 2016). Evidence has shown a close correlation between physical activity and health; children who 

spend more time outdoors are more active and healthier. Physical activity is known to mitigate the risk of premature mortality 

due to cardiovascular diseases, diabetes mellitus, osteoporosis, colon cancer, depression and anxiety. The progress of 

technology and the emergence of various electronic devices (computers, iPods, mp3-players, video consoles for games, mobile 

phones, laptops) contribute to less time allocated by children to physical activity. 

Sedentary time is defined as the time spent in front of the TV, the computer or playing video games; generally, it accounts 

for the main cause of obesity among youths (McGowan, 2016). Due to excessive TV watching, children are exposed to 

commercials promoting food (which increases the opportunity of consuming snacks and sodas). It also decreases the 

opportunity of practicing physical activities (thus aggravating sedentary behavior). The inactivity of adults turned into a family 

routine also has a negative influence on children’s behavior. The obesity of parents represents a significant risk factor (in such 

families, children are twice more prone to becoming obese in their turn). The level of physical inactivity is illustrated by the 

data below concerning the United States of America (Baker., 2016): 

- 21% of children use video or computer games, and they use the computer for other purposes than school use over three 

hours a day; 

- youths use the aforementioned electronic devices 7.5 hours daily; 

- children watch TV for around 3 hours daily; 

- 32% of children aged 2-7 and 65% of children aged 8-18 have a TV in their bedroom. 

The benefits for children’s health of physical activity are multiple. Regular physical activity helps to preserve the health 

of the bone and muscle system. It mitigates the risk of obesity and chronic diseases, lowers the frequency of depressions and 

anxiety, and promotes psychological wellbeing.  
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The prevalence of childhood obesity has doubled in the last 30 years in the case of pre-schoolers and teenagers, and it has 

tripled in the case of children aged 6-11. To define obesity among children aged from 2 to 19, the following terms are used: 

overweight if the BMI (body mass index) is between the 85th and the 95th percentiles for the age; obesity if the BMI is over 

the 95th percentile for the age (Pop & Miu, 2011). Children’s obesity is a predictive factor for morbidity and mortality during 

adulthood: up to 80% of obese children become obese adults, highly prone to cancer, high blood pressure, stroke, liver and 

bile duct disease, as well as osteoarthritis (Cook., 2009). Literature studies suggest that physical activity among obese children 

is significantly lower compared to the other children, but a strict correlation between physical activity and body fat in the 

general population is harder to determine. Recently, studies carried out in the United States have shown that moderate or 

intense physical activity correlates with a lower BMI and a low occurrence of overweight. However, the more illustrative 

relationship is the direct one between the time spent in front of the TV and being overweight. To treat children’s obesity, 

physical exercise as sole intervention is not an effective weight-loss method. Physical exercise and diet lead to higher weight 

loss than diet alone. Lifestyle change intervention through physical activities (jogging, swimming) is more effective for long-

term weight loss compared to aerobic or callisthenic exercises (exercise using one’s bodyweight, such as tractions, push-ups). 

The interventions related to the reduction of sedentary behaviors seem to be more effective for weight loss than interventions 

related to an intensification of physical activity. It is vital to understand that physical activity appears to maintain proper 

weight regulation associated with normal growth and maturation.  

Despite or maybe because of an increasing multidisciplinary focus on the issue of overweight or obesity, their definition 

is still debatable, mainly concerning the broader notions of health and welfare. The consequences of excess weight are deep-

rooted and far-reaching, and they include an array of physiological comorbidities and psychosocial downsides (Pulgarón, 

2013). Compared to children with normal weight, overweight or obese children are more likely to suffer from high blood 

pressure, metabolic disorders, cardiovascular diseases, sleep apnea and musculoskeletal diseases, along with lower self-

esteem and poorer academic performance (Gupta et al., 2012, Pulgarón 2013). Furthermore, depending on the degree, duration 

and distribution of fat tissue among children, it is likely to continue during adulthood (WHO, 2020). 

The severity of these effects on health could involve even a reversal of life expectancy gain achieved constantly during 

the modern era (Daniels, 2006).  

Overweight and obesity have affected all population subgroups, regardless of gender, IQ, ethnicity, socioeconomic status 

and life experience. 
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Abstract 

 
Whether you are a performance athlete or you enjoy sports, the foundation for increasing sports performance is proper nutrition. It is known that 

lipids taken from food have an energetic role for athletes and not only structurally - because they are part of cell membranes. Also, saturated fatty 

acids are responsible for increasing low-density lipoproteins-LDL ("bad" cholesterol), because they reduce the synthesis of LDL receptors and their 

activity. A good source of fatty acids is also considered to be the egg or pasteurized egg mixture, however, it is known that heat treatments applied 

to various foods reduce their nutritional value to some extent. The present study aimed at the quantitative and qualitative evaluation of fatty acids 

in an industrially processed egg product (pasteurized liquid mixture), by comparison with their level in unprocessed eggs. The data obtained for 

eggs in shell showed that the total fatty acids were 99.985 g FAME / 100 g total FAME, of which 35.525 g were saturated fatty acids, 37.855 g fatty 

acids monounsaturated, the difference of 26.605 g being represented by polyunsaturated fatty acids; for the pasteurized mixture a total amount of 

fatty acids of 99.417 g FAME / 100 g total FAME was found, of which 35.073 g were saturated fatty acids, 39.356 g monounsaturated fatty acids 

and 24.988 g polyunsaturated fatty acids. The ratio between saturated fatty acids and total unsaturated fatty acids (SFA / UFA) was better in 

the pasteurized mixture (0.545) than in eggs in shell (0.551), which is also true for the ratio between polyunsaturated and monounsaturated 

fatty acids (PUFA / MUFA) with values of 0.635 and 0.703, respectively. For the ratio between omega 6 and omega 3 fatty acids, values 

of 11,639 were recorded in the case of eggs in the shell and slightly lower, of 11,291 in processed eggs (pasteurized mixture). In conclusion, 

it can be said that heat processing does not affect the profile of fatty acids in eggs, but only slightly their level, so we recommend consuming 

eggs only after prior heat processing, given their high degree of microbial contamination. 

 
Keywords: eggs, heat processing, egg products, profile and level, fatty acids. 

 

1. Introduction 

 

The link between nutrition and good health is being known and promoted more and more (Albu et al., 2021). Nowadays, 

the interest in the impact of nutrition on performance sports has become a science. For the human consumer, lipids taken from 

food have an energetic, structural role (it is part of cell membranes), hormonal (steroid hormones), vitamin (fat-soluble 

vitamins), and organ insulators (mechanical, thermal, and electrical) (Simopoulos 1991; Zuniga, Chan, Ryan & Kenfield, 

2020, Albu et al., 2020). 

Saturated fatty acids are responsible for increasing low-density lipoprotein-LDL ("bad" cholesterol) because they reduce 

the synthesis of LDL receptors and their activity (Schaefer, 2002). 

Monounsaturated fatty acids can be produced by the human body, an aspect that is not valid for polyunsaturated ones, so 

an intake from exogenous sources is necessary because they are indispensable for a proper diet (Anton, Martinet, 

Dalgalarrondo, Beaumal, David-Briand & Rabesona, 2003). 

From the group of omega-6 acids, conjugated linoleic acid is credited with anticancer and antioxidant effects, but also 

stimulating the immune system  (Hur, Kang, Jeong, Yang, Ha, Park & Joo, 2003). 

Omega-3 fatty acids (α-linolenic, eicosapentaenoic, docosapentaenoic, and docosahexaenoic) help reduce blood 

cholesterol, fetal development and prevent premature births, improve visual acuity, but also intellectual development 

(Gopinath, Liew, Tang, Burlutsky, Flood & Mitchell, 2020;  Hammel, Tikk, Viigimaa & Kuusik, 2001). 

Nutritional imbalances caused by low consumption of essential fatty acids (especially docosahexaenoic and 

eicosapentaenoic) can cause various diseases (Wahrburg, 2004) and therefore the recommendations of specialists aim to ingest 

them from natural sources, as is the case of eggs (Papterska & Ignatowicz, 2019). Eggs are considered nutritionally complete 
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foods (Hidalgo, Rossi, Clerici & Ratti, 2008), but like many valuable foods, they must be subjected to high temperatures with 

negative effects on valuable nutritional principles (Gavril (Raţu), Usturoi & Usturoi, 2013; Kovacs-Nolan, Phillips & Mine, 

2005) 

For the reasons mentioned, in this paper, we aimed to evaluate the level and profile of fatty acids in chicken eggs, compared 

to that of pasteurized liquid egg products. 

 

2. Material and method 

 

The studied material consisted of chicken eggs (30 pcs.) And the pasteurized liquid mixture of chicken eggs (one packing 

unit, 1.5 kg), on which the following determinations were performed: 

➢ fatty acid content = Perkin Elmer Clarus 500 chromatograph equipped with BPx70 flame ionization detector and 

column, on previously dried samples at + 65°C (mass = 1 g). The method is based on the conversion of the fatty acids in the 

sample into methyl esters, their separation by column chromatography and then identification by comparison with the standard 

chromatogram and quantification of the fatty acid esters (SR EN ISO 5508: 2002). The calculation of the amount of fatty acid 

esters in the samples was made by relating the surface area of the sample to the standard and to the dilution used; expression 

was done in g FA / 100 g lipids; 

➢ SFA / UFA ratio = saturated fatty acids (SFA) / total unsaturated fatty acids (UFA); 

➢ PUFA / MUFA ratio = polyunsaturated fatty acids (PUFA) / monounsaturated fatty acids (MUFA); 

➢ ratio Ω6 / Ω3 = total AG omega 6 (Ac. Linoleic cis C18: 2n6; Ac. Linolenic y C18: 3n6; Ac. Eicosadienoic C20: 

2n6; Ac. Eicosatrienoic C20: 3n6; Ac. Arahidonic C20: 4n6; Ac. decosatetraenoic C22: 4n6) was divided into total omega 3 

AG (Linolenic Ac. α C18: 3n3; Octadecatetraenoic Ac. C18: 4n3; Eicosatrienoic Ac. C20: 3n3; Decosapentenoic Ac. C22: 

5n3; Decosahexaenoic Ac. C22: 6n). 

 

3. Results and discussions 

 
Fatty acid profile. For saturated fatty acids, levels of 35.525 g FAME / 100 g total FAME were recorded for eggs in shell and 

35,073 g FAME / 100 g total FAME for those processed into pasteurized mixture. Palmitic acid C16: 0 (eggs in shell = 24.52 g 

FAME / 100 g; pasteurized mixture = 25.532 g FAME / 100 g) and stearic acid C18: 0 (eggs in shell = 10, predominated from this 

group of fatty acids. 42 g FAME / 100 g total FAME; pasteurized mixture = 9.012 g FAME / 100 g total FAME). 

The monounsaturated fatty acids were determined in quantities of 37.855 g FAME / 100 g total FAME in the case of eggs in the 

shell and of 39.356 g FAME / 100 g total FAME in the case of the pasteurized mixture. The highest levels were detected for cis 

oleic acid C18: 1n9 (eggs in shell = 34.04 g FAME / 100 g total FAME; pasteurized mixture = 35.374 g FAME / 100 g total FAME), 

and the lowest for myristoleic acid C14: 1 (eggs in shell = 0.075 g FAME / 100 g total FAME; pasteurized mixture = 0.62 g FAME 

/ 100 g total FAME). 

Polyunsaturated fatty acids recorded higher levels in eggs in shell (26.605 g FAME / 100 g total FAME), compared to the 

situation found in pasteurized mixture (24.988 g FAME / 100 g total FAME). Quantitatively detached cis linoleic acid C18: 2n6 

(eggs in shell = 19.580 g FAME / 100g total FAME; pasteurized mixture = 18.674 g FAME / 100g FAME), at the opposite pole 

decosahexaenoic acid C22: 6n3 (eggs in shell = 1.105 g FAME / 100g total FAME; pasteurized mixture = 1.073 g FAME / 100g 

FAME). 

The sum of the fatty acids. The sum of saturated, monounsaturated, and polyunsaturated fatty acids resulted in a total amount of 

fatty acids of 99.985 g FAME / 100 g total FAME in eggs in the shell and 99.417 g FAME / 100 g total FAME in a pasteurized 

mixture (table 1). 

 
Table. 1 Fatty acid content (g FAME / 100 g total FAME) 
 

Fatty acids Eggs in shell Pasteurized mixture 

Saturated acids 35.525 35.073 

Myristic acid C14:0 0.290 0.333 
Pentadecanoic acid C15:0 0.105 0.062 

Palmitic acid C16:0 24.520 25.532 

Acid heptadecanoic C17:0 0.190 0.134 
Stearic acid C18:0 10.420 9.012 

Monounsaturated acids 37.855 39.356 

Myristoleic acid C14:1 0.075 0.062 
Pentadecanoic acid C15:1 0.100 0.054 

Palmitoleic acid C16:1 3.150 3.482 

Heptadecanoic acid C17:1 0.120 0.071 
Cis oleic acid C18:1n9 34.040 35.374 

Erucic acid C22:1n9 0.085 0.092 

Neurronic acid C24:1n9 0.285 0.221 
Polyunsaturated acids 26.605 24.988 

Conjugated linoleic acid C18:2 0 0 
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Fatty acids Eggs in shell Pasteurized mixture 

Cis linoleic acid (Ω6) C18:2n6 19.580 18.674 

Linolenic acid y (Ω6) C18:3n6 0.145 0.111 

Linolenic acid α (Ω3) C18:3n3 0.420 0.434 
Octadecatetraenoic acid (Ω3) C18:4n3 0 0 

Eicosadienoic acid (Ω6) C20:2n6 0.165 0.142 

Eicosatrienoic acid (Ω6) C20:3n6 0.275 0.163 
Eicosatrienoic acid (Ω3) C20:3n3 0.395 0.384 

Arachidonic acid (Ω6) C20:4n6 3.500 2.901 

Decosatetraenoic acid (Ω6) C22:4n6 0.835 0.964 
Decosapentenoic acid (Ω3) C22:5n3 0.185 0.142 

Decosahexaenoic acid (Ω3) C22:6n3 1.105 1.073 

Total fatty acids 99.985 99.417 

 

The ratio of fatty acids. For the SFA / UFA ratio (saturated fatty acids / total unsaturated fatty acids), the values 

recorded were slightly better in the pasteurized mixture (0.545) than in the eggs in the shell (0.551). A similar situation 

was found in the ratio between polyunsaturated and monounsaturated fatty acids (PUFA / MUFA) for which levels of 

0.635 in the pasteurized mixture and 0.703 in hen eggs in the shell were calculated (table 2). 

 
Table 2. Ratio between fatty acid groups 

Specification 

Acizi graşi Raport acizi graşi 

SFA 

Saturated fatty 
acids 

MUFA 

Monounsaturated 
fatty acids 

PUFA 

Polyunsaturated 
fatty acids 

UFA 

Totally unsaturated 
acids 

SFA/ 

UFA 

PUFA/ 

MUFA 

Eggs in shell 35.525 37.855 26.605 64.460 0.551 0.703 

Pasteurized mixture 35.073 39.356 24.988 64.344 0.545 0.635 

 

Another very important aspect is the omega-3 and omega-6 fatty acid content and the ratio between them. Therefore, in 

the case of the mixture from chicken eggs in terms of the ratio, the average value established was 11,639 and in the pasteurized 

product an average value of 11,291 was obtained, the difference being insignificant (table 3). 

 
Table 3. Omega-3 and omega-6 fatty acid content 

Specification Ω3 Ω6 Ω6 / Ω3 

Eggs in shell 2,105 24,500 11,639 

Pasteurized mixture 2,033 22,955 11,291 

 

Conclusions 

 
From the data on the total fatty acids present in the analyzed products it resulted that the eggs in shell had a content of 99.985 g 

FAME / 100 g total FAME, and the pasteurized mixture of 99.417 g FAME / 100 g total FAME. 

Saturated fatty acids were determined in quantities of 35.525 g FAME / 100 g total FAME in eggs in the shell and 35.073 g 

FAME / 100 g total FAME in the pasteurized mixture, those monounsaturated in quantities of 37.855 g FAME / 100 g total FAME 

(eggs in shell) and 39,356 g FAME / 100 g total FAME (pasteurized mixture), respectively, while for polyunsaturated AG the 

resulting quantities were 26,605 g FAME / 100 g total FAME (eggs in shell) and 24,988 g respectively FAME / 100 g total FAME 

(pasteurized mixture). 

As for the ratio between saturated fatty acids (SFA) and total unsaturated fatty acids (UFA), it was 0.551 for eggs in the shell 

and slightly better, 0.545 for the pasteurized mixture. 

A similar situation was registered in the case of the ratio between polyunsaturated fatty acids (PUFA) and monounsaturated fatty 

acids (MUFA), the resulting values being 0.703 for eggs in the shell, compared to only 0.635 found in the pasteurized mixture. 

For the ratio between omega 6 and omega 3 fatty acids, values of 11,639 were recorded in the case of eggs in the shell and 

slightly lower, of 11,291 in processed eggs (pasteurized mixture). 

Our data show that heat treatment does not affect the total amount of fatty acids in eggs (the difference was only 0.57%), but 

indicates a certain type of action at a particular level, which led to a reduction in the number of saturated acids (by 1, 27%); also, 

there was an increase in the amount of monounsaturated fatty acids (by 3.96%), but against the background of the reduction of 

polyunsaturated ones. 

The conclusion of our study is that heat processing does not affect the profile of fatty acids in eggs, but only their level, and this 

to a small extent. Consequently, we recommend consuming eggs only after prior heat treatment, given the high rate of infection of 

these foods with various pathogenic or potentially pathogenic germs. 
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Abstract 

 

The article deals with the significance of functional asymmetry (FA) and the level of influence on the construction of special movements, 

which will be needed during training difficult coordination exercises and in the process of improving technical and tactical training (TTS) 

from boxing girls 12-15 years. Purpose: Determination of functional asymmetry of girls of 12-15 years engaged in boxing at the basic 

preparation stage. Material & methods: The study was attended by skilled (participants, prizes and champions of regional and international 

tournaments and Ukrainian champions in their age groups) Boxers (n = 10), who are trained in the basis of basic training of a children's and 

youth sports school № 1 of Melitopol. Children and their parents were informed of all the features of the study and gave consent to participate 

in the experiment. Research methods were used to solve the tasks: the theoretical analysis of special and scientific literature, generalization 

of data, the Internet material (tests for the detection of asymmetry), methods of mathematical statistics. Results: It is determined that most 

girls (n = 9) corresponds to the right individual asymmetry profile (IAP), only one (n = 1) athlete – partial (mixed) with the dominance of 

the left limb, manual and auditory asymmetry. The influence of IAP was studied in the development, improvement of technical and tactical 

training exercises in sports in particular in sports martial arts and boxing. The recommendations for each representative with different IAPs 

for training, improvement of TTS are substantiated and compiled. Conclusions: Before the start of improvement of technical and tactical 

training, the individual profile of asymmetry should be determined. General tests for IAP definition should be connected to special boxing 

exercises. As a result of tests, develop an individual training model for each individual based on its IAP. 

 
Keywords: women boxing; asymmetric movement; motor skill stabilization; individual profile; ambidexters; posture stability.  

 

1. Introduction 

 

Problems of technical and tactical training in various sports (Ivanenko et al, 2020; Lochman et al, 2021) and sports martial 

arts, in particular (Tyshchenko et al, 2018), are raised in many scientific and methodological works. However, research is 

mainly directed to expanding the arsenal of technical and tactical actions, the search is most effective of them, for successful 

competitive activities. As you know the level of technical preparedness of the boxer is a leading factor in competitive activity. 

The higher the level of the athlete, the more diverse technical arsenal of its movements. This is especially characteristic of 

boxing, in which a large variation of technical actions is associated with the time limit and requires a boxer of certain motor 

skills for actions in non-standard situations. Experts have shown that reducing the efficiency of training, competitive activity 

of boxer is associated with monotonance and insufficient variation of methods for the implementation of technical techniques. 

In connection with the progressive development of women's boxing, the influence of such factors as a decrease in age 

qualification to participate in competitions in the All-Ukrainian and European levels, increased the number of competitions 

and training fees. As a result, the level of technical and tactical skill of women's boxers increases, the complexity of 

implementation and conduct of technical and tactical actions to achieve a victory in a boxing match. For this, trainers are 

looking for innovative tools for increasing technical and tactical training (TTS). The most important task in sports training is 

the rational performance of physical exercise or complex actions for the efficiency and increase of the final result, which is 

possible with the study of FA and the definition of an individual Asymmetry Profile (IAP) athlete (Benesova & Svatora, 2018; 

Berdichevskaya & Trishin, 2017; McGrath & Kantak, 2016). Scientists point out a variety of FA reflection in sports, so in a 

light athletics (triple jumps, sprint) made impetus to the starting dispenser and a row step, is not always dominant. In the 

barriers of the youth age, the dominant leg was flying, who attacks the barrier, and not and pushing. In the figure slip there is 

the same tendency when detecting the dominant lower extremity. In football, where the dominant leg is used for active actions 
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(hit the ball, dribbling) is also used to strengthen the support when applying an impact of non-dominant legs and protective 

actions when maintaining the ball (Monastyrev & Gladkikh, 2019). Scientists working in severe athletics with a feminine 

article of high qualifications, fix the asymmetry of the distribution of muscle and fat mass by the exercise execution technique 

(Slobodianyuk, 2018). 

According to the authors of the article, the study of features of functional asymmetry (FA) will help accelerate learning in 

the selected sport. Leading scientists testify that asymmetry provides sustainability, reliability, variety in the performance of 

a special movement, and also allows you to choose the optimal variant of movement in extreme (stress) situations that are the 

sports competitions (Berdichevskaya & Trishin, 2017; Michailidis et al., 2020). Specialists of various sports such as artistic 

gymnastics and karate and taekwondo mark dynamism of FA development, depending on sports experience (Miasnikova & 

Shvirid, 2020; Romanenko et al., 2020). Almost all tip agrees with the idea that had an asymmetry of physical exercise reduces 

the risk of injuries in sports, because with a long physical load, the distribution of stresses is symmetrically, as a result of 

which the process of reducing the muscles occurs faster (Anisimov, 2019; Michailidis, Pirunakis, Savvakis, Margonis & 

Metaxas, 2019; Neji et al., 2020). Also paying attention to the fact that individuals with a certain IPA have a slope to certain 

physical and psychological loads (Ulan, 2018), such as psychological endurance, psychological noise immunity, performance 

of the Cooper's test, storm of traction, resistance to maximum physical downloads, changing climatic conditions-belated time, 

temperature regime, barometric pressure in the middle and highlands. According to the researchers, the higher the asymmetry 

level, the result is the result, but depending on the sport (Khudik, Chikurov, Petrova & Burmistrov 2018). Scientific data from 

sports martial arts: wrestling Anisimov (2019), fencing Ulan (2018), boxing Solovyov (2003), Thomilov (2008) prove that 

symmetric training of special technical techniques of inherent sports in order to reduce the level of FA, not relocating, to 

improve Sports Result especially when increasing the level of sports skills (Nagovitsyn et al., 2018). The authors 

experimentally prove, on the example of highly skilled women boxers, at the difference of IAP impact on technical and tactical 

actions ( Shtanagey, Korobeynikov, Kolumbet & Dudorova, 2021). That is, the study of FA both in theoretical and in a 

practical aspect of training in the training of girls engaged in boxing, becomes great. IAP definition, according to the authors 

of the article, acquires relevance at the stage of basic training, when athletes have a certain 2-3-three annual sports experience 

of training. 

 

2. Material and methods 

 

Participants 

The study was attended by qualified athlete (participants, prizes and championships of regional and international 

tournaments, Ukrainian championships in their age groups) Girls-boxers aged 12-15 years (n = 10), who are trained in the 

basic training groups of children's and youth sports school. 1 town of Melitopol. The research was conducted in accordance 

with the ethical standards of the Declaration of Helsinki. In the course of research, in order to increase the reliability of the 

results, no athletes have been informed of the final study. 

 Goal, methods and procedures 

 The aim of our research  Determination of functional asymmetry in girls 12-15 years old who are engaged in boxing at 

the phase of basic training. 

To find out the problem field of the selected topic, the determination of the object, subject, the purpose and substantiation 

of the results obtained was used the method of the theoretical analysis of special and scientific literature, the materials of the 

Internet in order to further generalize data, pedagogical experiment. 

The implementation of the chosen method was carried out by analyzing and generalizing the data of scientific literature, 

as well as the experience of domestic and foreign practices on the preparation of athletes, regardless of sex in various sports, 

in particular boxing. The study and generalization of scientific literature on the subject of the article was carried out according 

to educational and methodical manuals, scientific articles of professional scientific journals, materials of conferences, 

dissertation and dissertation work, leading scientific Internet resources. The conducted theoretical analysis of scientific 

literature has made it possible to identify existing data, theories, means and approaches, modern representatives of domestic 

and foreign specialists in training and improvement of technical and tactical training in sports, peculiarities of training such 

preparation in boxing regardless of gender, compare them among themselves, to detect them the most relevant and unexplored 

questions. Based on the data of special literature, the peculiarities of teaching technical and tactical training in boxing at the 

present stage were considered. This allowed to create an objective view of the sport as a whole. Research of scientific data on 

physiological and psychological components in the process of physical and special exercises contributed to a greater 

understanding of the principles of movements in sports and in particular in boxing. 

The constitutive pedagogical experiment was conducted in the KP "DUSSH №1" MMR from the city of Melitopol in the 

basic preparation groups with a 14-time (academic) weekly load. 

To determine the IAP according to the scheme "Hand-leg-eye-ear" tests were used, selected from general and special for 

sports (based on its own long-term coaching experience) Example of Nikitenko & Nykytenko (2016), Ulan (2018). 

 To determine the manual asymmetry: drawing of the geometric figure alternately with two hands - the dominant was 
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considered a hand, which figure acquired a more perfect shape; Toss of a stuffy ball weighing 2 kg of frontal boxing rack - a 

dominant hand was considered that further pushing ball; Throwing a ball (tennis) in which throwing is reflected in a 

comfortable hand. 

To determine the dominant leg: a step forward – a dominant leg that has taken a step; Imitted blow to the ball – the 

dominant leg to carry out the strike more comfortable; Climbing the chair – the investigated offered sitting on a chair to get 

up with a step forward, the dominant leg was considered to be a step. 

The visual asymmetry was determined using methods:  

Dolman Method – an athlete produce a sheet of paper with a hole of the center of 1cm, which is required on elongated 

hands with open eyes, looking into the hole, to send to a remote subject, then it is necessary to close the eye in turn. When the 

subject will continue to see through the hole with an open eye, it will be a dominant eye;  

Sample of Rosenbach – in which the pencil is aimed at elongated hands with open eyes on the subject, further shifted to 

the dominant eye at its closing;  

"Spyglass" – in which the simulated glass tube rose to the dominant eye. 

 Hearing asymmetry was determined using tests: 

"Telephone Tube" – in which the conditional tube was placed to the dominant ear; 

"Clock ticking" – investigated offered to simulate a ticker, the dominant ear was determined by which the imagination 

clock was determined; 

Whisper – rotation of the ear to the side of the sound; 

 Fulfillment of each test provided for 3 attempts on which the dominant side was determined. In case when the result had 

a negative value recorded the dominance of left-handed signs. In the case of a positive significance – dominance of rights. If 

the tests did not record the impressive dominance – the presence of ambidecstors was recorded. Also, in the process of 

analyzing empirical research, descriptive statistics (Denisova, L.V., Hmelnickaya, I.V. & Harchenko, L.A., 2008) for their 

processing, systematization, visual demonstration in the form of tables, as well as a quantitative description through the main 

statistical indicators. The percentage of athletes with the absent dominant is calculated by the formula (the number of athletes 

with the lack of dominant is divided into a total number of athletes and multiplied by 100%). 

C𝑎 =
T𝑎

Tr + Tl + Ta

∗ 100% 

The percentage of athletes with the right dominant is calculated by the formula (the number of athletes with the right 

dominant is divided into total athletes and multiplied by 100%). 

C𝑟 =
Tr

Tr + Tl + Ta

∗ 100% 

The percentage of athletes with left dominant is calculated by the formula (the number of athletes with the left dominant 

is divided into total athletes and multiplied by 100%) 

C𝑙 =
Tl

Tr + Tl + Ta

∗ 100% 

The sum of coefficient CR, CL and SA is 100%. 

The difference between C_R and C_L shows an asymmetry coefficient. The added coefficient tells how percentages are 

more athletes with the right dominant, and negative – with the left.The results were determined in the table with letters R, L, 

A. Letter R determined – right domination, letter L – left domination, letter A – equivalent execution. After performing tests 

and data collection, "Asymmetry Coefficient" (AC) was calculated by the formula described by scientist (Ulan, 2018), which 

allowed to identify differences in the athletes by FA level. 

AC =
Tr − Tl

Tr + Tl + Ta

∗ 100% 

AC – coefficient of asymmetry;T r – tests with right dominition indicators; T L – Tests with left domination indicators;T 

A – Tests in which the dominant component (Ambidexter) is not detected. 

 The positive value of the AU indicates the domination of the right hand, legs, eye, hearing. Minus significance indicates 

the dominance of the left signs. 

 

3. Results 

 

 For a more complete characteristics of the question of our study, the works of a large number of scholars in this area are 

studied. It is recognized that there are several points of view that can be reduced to two basic ones. As an initial point in the 

scientific characteristic, the concept is justified using the definition of functional asymmetry (FA), which scientists Shynkaruk 

& Ulan (2016) formulates, as different in character and unequal in the importance of the participation of the left and right 

hemispheres of the brain in the mental functions. The authors are distinguished: motor asymmetry and understand the set of 

signs of hands, feet, right and left halves of body and face in the formation of general motor activity; sensory asymmetry – 

vision, hearing, density, tactile; Mental _ differences in promoting the world, behavioral reactions. It is also noted that the 
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combination of motor, touch, mental asymmetry based on the leading hand, legs, eyes, ears, inherent in the individual is 

defined as an individual Asymmetry Profile (IAP) (Shynkaruk & Ulan, 2016). 

In the future, this opinion has been developed in the work of the scientist Anisimov (2019). At the same time, in its 

dissertation, it characterizes functional asymmetry as a set of sensory, motor (motor) and asymmetry of physical qualities. 

Also, the researcher discloses a one-way domination of these functions and partial (partial) with any combination of prevailing 

functions. It is not doubt that such a profile will help optimize the training process, identify its individual orientation in order 

to increase the efficiency of competitive activities. Thus, distinguish one-way domination of these functions (one-way IAP) 

and partial (partial IAP) with any combination of prevailing functions. In particular, the ULAN (2016) researcher, analyzing 

the data of Ukrainian and European scholars, found that the number of IAPs in different combinations may exceed several 

dozens. In order to obtain hidden features of FAs, which are often unknown to the same man, scientists are selected in the 

most informative and are available in the training test on the rating (Nikitenko & Nykytenko, 2016; Ulan, 2018).  

These tests combined the task of the traditional means of detecting both dominant hands, legs, eyes, ears in humans, and 

special motor operations, which are inherent in a certain sport. To detect hidden signs of manual asymmetry (Table 1), such 

tests were selected: Test I – drawing of geometric shapes alternately with two hands; Test II – a toss of a stuffy ball weighing 

2 kg of frontal boxing rack; Test III – throwing the ball (tennis) (Table 1).   

According to data, practically all participants of the experiment (n = 9) with 100% dominance of the right hand. Only 

athlete for No. 6 showed 100% domination of the left hand. The results of the tests did not reveal ambidectors in any athlete. 

To disclose the hidden signs of the lower extremities, tests are selected: Test IV – a step forward; Test V – climbing a chair; 

TEST VI – imitation of the ball kick (TABLE 1), based on the results of which, a dominant leg (DL) detected and calculated 

the coefficient of asymmetry (AC).  

 
Table 1. Results of tests for detecting manual asymmetry of female boxers  

No Participant 

Test I Test II Test III 

DI AC % attempt 

1 2 3 1 2 3 1 2 3 

Manual asymmetry 

  Test I Test II Test III DH  

1 Boxer R R R R R R R R R R 100 

2 Boxer R R R R R R R R R R 100 

3 Boxer R R R R R R R R R R 100 

4 Boxer R R R R R R R R R R 100 

5 Boxer R R R R R R R R R R 100 

6 Boxer L L L L L L L L L L -100 

7 Boxer R R R R R R R R R R 100 

8 Boxer R R R R R R R R R R 100 

9 Boxer R R R R R R R R R R 100 

10 Boxer R R R R R R R R R R 100 

Leg asymmetry 

  Test IV Test V Test VI DL  

1 Boxer L R R R R R R R R R 77 

2 Boxer L R R R R R R R R R 77 

3 Boxer L R R L R R R R R R 55 

4 Boxer L R R L R R R R R R 55 

5 Boxer L R R R R R R R R R 77 

6 Boxer R L L L L L L L L L -87 

7 Boxer L R R L R R R R R R 55 

8 Boxer L R R L R R R R R R 55 
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No Participant 

Test I Test II Test III 

DI AC % attempt 

1 2 3 1 2 3 1 2 3 

9 Boxer L R R R R R R R R R 77 

10 Boxer L R R L R R R R R R 55 

Asymmetry of the eyes 

  Test VII Test VIII Test IX DE  

1 Boxer R R R R R R R R R R 100 

2 Boxer R R R R R R R R R R 100 

3 Boxer R R R R R R R R R R 100 

4 Boxer R R R R R R R R R R 100 

5 Boxer R R R R R R R R R R 100 

6 Boxer R R R R R R L R R R 77 

7 Boxer R R R R R R R R R R 100 

8 Boxer R R R R R R R R R R 100 

9 Boxer R R R R R R R R R R 100 

10 Boxer R R R R R R R R R R 100 

Asymmetry of hearing 

  Test X Test XI Test XII DEa  

1 Boxer R R R R R R A A A R 66 

2 Boxer R R R R R R A A A R 66 

3 Boxer R R R R R R A A A R 66 

4 Boxer R R R R R R A A A R 66 

5 Boxer R R R R R R A A A R 66 

6 Boxer L L L L L L A A A L -66 

7 Boxer R R R R R R A A A R 66 

8 Boxer R R R R R R A A A R 66 

9 Boxer R R R R R R A A A R 66 

10 Boxer R R R R R R A A A R 66 

Note: DI – dominance index; DH – dominant hand; DL – dominant leg; DE – dominant eye; DEa – dominant ear; AC % – asymmetry coefficient in 

percentage. 

 

Tests in Table 1 pointed to the dominance of the right leg in (n = 9) of boxers of girls, but with different ACs. Only one 

athlete # 6 is determined by the dominant left leg. The test results indicate a reduced FA level of the lower extremities of the 

experiment, regardless of the determination of the dominant leg. Show features of ambidekstery. To detect hidden signs of 

visual asymmetry, tests are applied: Test VII – Dolman Method; Test VIII – Sample of Rosenbach; Test IX is an imitated 

sub-pipe (Table 1). The obtained results indicated in most of the boxers of the dominant right eye, but athlete No. 6 AC – less, 

compared to the other participants of the experiment. The results of the tests showed a slight decrease in the level of FA only 

in one athlete. To determine the hidden signs of auditory asymmetry, tests are used: test X – mimited telephone tube; Test XI 

– clock tick; Test XII – Whisper (Table 1). The study showed the domination of 9 athletes of the right ear, only in one athlete 

(No. 6) – Left ear. However, all athletes showed the presence of ambidectors in the XII test, which significantly reduced acts. 

General results by defining the lead ear showed a significant decrease in FA level in all athletes. The next stage of the study 

was the definition and drawing of the boxers' girls. IAP athletes consisted of indicators, according to the above studies (Table 

1), dominant: hands, legs, eyes, ears. Despite the fact that in the final result in determining the IAP girls, except for one athlete 

under number 6, showed a one-way profile, the study set a number of issues. For example, when conducting a test for 

determining the lower extremities, in particular, the "step forward" (Table 1, Test IV) in the first attempt of the Girl with the 
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RRRR profile set the left leg, and already in the further attempts of this case changed the leg. One athlete under №6 with the 

profile LLRL, on the contrary, began the first attempt from the step of the right leg, which in further attempts has changed. 

According to the authors of the article, such actions may be explained by the fact that girls have a certain sporting experience 

and are accustomed to specific stereotypical boxing movements, because in a right-handed boxer in a battle rack there is a left 

leg from which it begins to move forward. In boxer-ling, on the contrary, ahead of the right leg. Because according to these 

specialists, the asymmetry of the lower extremities in athletes with the production of sports experience decreases, the girls at 

this age are better absorbing stereotyped movements. 

 

4. Discussion 

 

The study assumed to be determined by means of tests certain qualities of individuals, through which it is possible to 

increase the level of mastery and improvement of TTP. The importance of conducting tests with the definition of FA is due 

to the fact that independently athlete can evaluate its degree of manifestation (Nikitenko & Nykytenko, 2016), and properly 

selected testing with the addition of special ones Exercises by sports makes it possible to objectively determine such a 

level.The conducted research allowed to detect two asymmetry profiles (Table 2). One profile - one-sided-right - is present in 

most of the boxers (n = 9). The second profile is a portion (mixed) mainly left-handed, which is present in one athlete. In 

order to evaluate the informativeness of the results obtained, the authors studied empirical data from various sports, including 

boxing. So scientist Fomina (2006) explored 207 girls and determined 8 IAP without one-sided left domination at all. 

Therefore, 25 studies have come to one profile, which undoubtedly proves the relevance of the sampling of the authors of the 

article studies. The point of view of the author Berdichevskaya (2008) coincides with our received data, which explored (n = 

50) booxer boots 1 discharge and candidates for the masters of sports and discovered 5 IAPs, (one profile came to 10 studies). 

Also, a scientist explored (n = 20) fencers of different gender at the beginning of specialization and determined 2 IAP with 

one-way domination, that is, one profile included 10 individuals. In another experiment in which u (n = 9) of a highly skilled 

fencer has been detected 4 IAPs with a variety of domination (ULAN, 2018) confirmed our assumption. Scientists who 

watched athletes of 18-21 gg. From gaming sports have been identified in basketball players (n = 35) 8 IAP options, in 

footballers (n = 54) 16 variants of IAP (Trishin et al, 2020), which proves the deficiency of influence Sports experience, 

skillful athlete and sport for the number of varieties of IAP. Let's note that the detection of various profiles had a sample of 

practically does not affect, which also confirms the legality of its own research. Having considered the indicators of our own 

research, the authors of the article compared the results with similar tests of other scholars. The results of highly skilled fencers 

(n = 9) showed that the manual AU = (- 100) demonstrated 2 athlete, AS = (- 20) – 3 athlete, AS = 20 – 3 athlete, AS = 60 – 

1 athlete (Ulan (2018). In beginners, with specialization (n = 20), such a numerical segment was from (-100) to 100, but the 

vast majority – 9 individuals – showed AS = 100. In our reseach (Table 1) in nine girls, manual AS = 100 appears, only in 

one athlete such a coefficient was (- 100). According to the authors of the article, the tendency is traced to the beginning of 

specialization in most individuals, a significantly pronounced upper extremity. The subdominal upper limb in the future, the 

arise of sporting experience, gradually acquires more development and in some cases, depending on the sport and separate 

sports discipline, may not only delay equal development but and exceed. This was confirmed by scientific attempts by 

Goryacheva & Andreenko (2019), who investigated 20 pairs of sports acrobatics. Manual left domination is recorded 60%, 

right domination – 30%, ambidectors – 10% of the total amount of beginner-acrobats. In qualified athletes, the right hand 

dominance 70%, left – 30%. In particular, in determining the leading leg, is recorded that in 50% of beginners is dominant 

leg, 40% – left leg, 10% – ambidexists from the total amount of investigated. In 60% of skilled athletes, the right foot turned 

out to be the right foot, 10% – left leg, 30% – Ambidextras (Goryacheva & Andreenko, 2019). 

In our own studies (Table 1), the dominant majority (n = 9) appeared with the right lower limb, but with different AS in 

the middle of the group studied from 55% to 77%. That is, no athlete-right-handed athlete did not show 100% dominance of 

the leading limb, certified by the data of scientists Berdichevskaya & Trishin (2017), Ulan (2018) regarding small asymmetry 

of feet in qualified athletes, in connection with the development of sports experience. In our opinion, this should have a 

prerequisite for the equivalent development of the lower extremities. In general, this study is identical to this above regarding 

the dominance of the right limb in the right-hand, but the novelty of the data received is the difference of the AU in the middle 

of the group. The analysis of literary sources relative to the leading eye showed the following. So specialists Grabinenko & 

Zhurba (2017) of the dominance of the left signs were found in 39% of skilled single-counterparts, ambidectors – 35%, the 

right domination of 26%. The leading right eye was determined by fencing (n = 20) at the beginning of specialization in 14 

people, which amounted to 70% of the number of investigations. Approximately such indicators were highly skilled fencing 

(n = 9) in which the dominance of the right eye was 66.7% of the number of studies (Ulan, 2018). According to Mazikin, 

Lapkin, Voshinina & Proshlyakov (2016) in athletics, Sarsembiaeva (2019) in sports gymnastics, such a percentage is from 

85% to 94.1%. In experiments associated with the definition of auditory asymmetry in skilled monomons with the leading 

right ear, 52%, with left – 26%, with ambidexters – 22% (Grabinenko & Zhurba, 2017). In fencers at the beginning of 

specialization, 14 people with AC = 100 have determined the right domination, which amounted to 70% of the investigated, 

in highly skilled fencing (n = 9), the right accumulation of hearing was 44.4% of AU = from 33 to 67 (Ulan, 2018). In 
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representatives of athletics, depending on sports specialization and sports experience, the leading right ear amounted to 78.3% 

(Mazikin, Lapkin, Voshinina & Proshlyakov, 2016). The actual study (Table 1) also proved the dominance of the right ear in 

almost all athletes with an indicator AC = 66. In general, by definition of scientists Mazikin, Lapkin, Voshinina & Proshlyakov 

(2016), Berdichevskaya & Trishin (2017), Sarsembiaeva (2019), and other has a tendency for deepening a specialization of 

equilateral development, then at the stages of higher sports achievements FA again dominates, but it depends on. sport. 

Therefore, the priority task for coaches is to identify such sensitive periods that are suitable for a decrease in FA and 

introduction into the training process of equilibrium (bilateral) training. Under the value of the bilateral method, the authors 

mean a complex of special exercises to improve technical and tactical training. 

By comparing the results of our own studies with the data described above, the authors concludes about their identity in 

general, except for two results, which confirms the uniqueness of our study. The discrepancy between these experiments, 

according to the authors of the article, depend on: first - from the sport, sports skills and sports experience, sports 

specialization; Secondly, from choosing identical tests to compare data from various sports, select special sports tests. With 

the definition of IAP, it was possible to use data from various sports and martial arts in the preparation of skilled athletes and 

apply them to study or improve TTS in boxing girls. In general, the study proved the relevance of the chosen direction to 

improve TTS. Added data to identical studies in various sports. It revealed the novelty of the received data that relates to 

Boxers' girls 12-15 years by separate tests. 

 

Conclusions 

 

The research proved its relevance on the identified amount of IAP in such electors of the studied. The results of its own 

studies in tests by definition of manual asymmetry coincide with the results of research of other scholars in various types of 

sports in relation to the pronounced dominance of one upper extremity at this stage. The results of tests with the definition of 

leading legs also confirmed the empirical data of specialists in various sports at a reduced asymmetry between the lower 

limbs. Own experiments on the identification of the leading eye confirmed the legitimacy of specialists from various sports 

at the dominance of the right eye in most athletes. The obtained data on its own research in determining the leading ears 

confirmed the conclusions of specialists from sports martial arts at the dominance of the right ear in a percentage ratio to the 

number of studied, but with a poorly expressed AU. That complements the data of experiments conducted in this direction in 

martial arts and sports in general and confirms the legality of the results obtained in their own study. The materials of other 

scholars have been studied at the influence of air in various sports and martial arts allowed to extrapolate in TTS girls 12-15 

years. Several approaches could  be  used  to form technical  and tactical knowledge. The empirical approach is to detect using 

tests at the beginning of the Basic stage of the level of FA in order to determine the IAR. 

Future Research will consist of psychological, psychophysiological tests of the Boxers of this group in order to create an 

individual training program and correlation with performances on competitions. 
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Abstract 

 
Lower body power was and is one of the main concerns of coaches, especially during the training period. That is why, in order to correctly 

direct the physical training process, the parameters of power must be measured and evaluated. The test used in this paper was applied on 

the athletes participants in the first edition of CipVolei Camp. The subjects were females, playing volleyball at a junior level.  The test 

chosen was the 15-seconds squat jumps, this being performed by each subject on the Optojump device for measurement and analysis of 

movement. This paper aims to measure and evaluate the lower body power, trying to provide the coaches information in order for them to 

conduct the junior female volleyball players' physical training in an effective way. The subjects' testing results were modest, so an emphasis 

was put on improving their physical training. 

 
Keywords: power, lower body, female volleyball players 

 

1. Introduction 

 

Volleyball is a sport that requires players to "compete in frequent short bouts of high-intensity exercise, followed by periods 

of low-intensity activity" (Gabbett, 2008). The game periods conducted at a high intensity, together with the total duration of 

a match (e.g. approximately 90 minutes) require the players having "well-developed alactacid aerobic and anaerobic capacity" 

(Viitasalo, Rusko, Pajala, Rahkila, Ahila & Montonen, 1987). The volleyball demands are considerable because during the 

game the players must perform very short sprints followed by jumps. As a result, "volleyball players require well-developed 

speed, agility, upper-body and lower-body muscular power, and maximal aerobic power" (Rubajczyk & Rokita,  2020). 

”Volleyball – like other sporting games – is acquired by playing. Play develops creativity, imagination, inventiveness, 

cooperation, fair play” (Ungurean, 2018) 

Most studies that investigated the physiological and anthropometric characteristics of junior volleyball players have noticed 

that "the players' fitness increases with play level" (Gabbett & Georgieff, 2005). All of these suggest that there is a tight 

relationship between the level of physical training and the level of play. ”A review of literature concluded that anthropometric 

data were correlated with volleyball skills’ proficiency and game performance, especially in female players” (Ungurean, 

2020). Moreover, studies have shown that the skill increase in young volleyball players is partly connected to an increase in 

their special endurance. Special endurance of young volleyball players is characterized by a complex of major special physical 

qualities and functional capabilities that are necessary for performing technical and tactical actions in the process of training 

and  competitions with  high efficiency and economy. "Complex  assessment  of  special  endurance consists of indicators of 

jumping, speed and game endurance" (Irek, Lilija & Nurmaganbet, 2017). 

The success of a training program largely depends on meeting the performance goals associated to it and on evaluation 

(testing and measuring). Evaluation is the means of collecting the information regarding the performances, after which certain 

decisions can be made concerning the training. This is "the fundamental condition for a scientific direction of sports training" 

(Tudor, 2005). 

 It is important for a test to measure correctly the factors that need testing, and as a result, it needs to be as objective as 

possible. The results of an evaluation test are used to predict future performances, to indicate weak points, to measure how 

much the performance has improved, in order to allow the coach to successfully assess the training program, and to place the 

athlete in an appropriate training group, in order to motivate that athlete. It is important to remember that there are multiple 
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factors that could influence the result of an evaluation test, including: environmental temperature, noise, humidity, how much 

sleep the athlete got before the test, the athlete's emotional state, potential medicine that the athlete was taking, the time of 

day, the time from the athlete's last meal, the testing environment - surface (track, grass, road, gymnasium), the experience of 

the person applying the test, etc. 

 

2. Materials and methods 

 

The test used in this paper was applied on the athletes participants in the first edition of CipVolei Camp. The subjects were 

85 junior female volleyball players.  They were between the ages of 13 and 15, with an average height of 167,71 cm.  

The subjects were tested in regards to their lower body power. The test chosen for this experiment was the 15-second squat 

jump, performed by each subject using the Optojump device. This is an optical measurement system, consisting of a 

transmission bar and a reception bar. Each of these bars contains 96 LEDs (a resolution of 1.0416 cm). The LEDs on the 

transmission bar communicate continuously with the ones on the reception bar. The system detects any interruption of the 

communication between the bars and calculates the duration of this interruption. This makes possible the measurement of 

flight and contact times during a series of jumps at a precision of 1/1000 of a second.  

Starting from this basic data, the Optojump software makes possible the receipt of a series of parameters related to the 

athlete's performance at a maximum precision and in real time (www.optojump.com). 

The subjects participating in this camp have trained tactically, technically and physically, and a part of this time was dedicated 

to the identification of lower body power parameters. The Optojump device was used for the analysis of the lower body power 

parameters. The test used (the 15-second squat jump test) was chosen so that it would imitate the motor pattern during a 

volleyball game.  During this test the subjects perform vertical jumps with their hands on their hips. For each jump, the device 

records the height reached by the center of gravity of the subject. The device also records the time of ground contact and the 

time of flight of the subject. 

Test description  

 15-second squat jumps 

 The analysis of the 15-seconds squat jumps describes: 

 W   - specific power measured in W/kg; 

 Wt - total power measured in W. 

 Measured parameters: 

 Tc - time of ground contact measured in seconds; 

 Tf - time of flight measured in seconds; 

 H – height of the jumps measured in centimeters (we have chosen to monitor only this parameter because we thought 

it was the most relevant for the subjects and for the topic of this paper). 

 W - power. 

 Protocol: the athletes start from a standing position, hands on their hips, knees extended, then continuously jump 

with their knees bent for each repetition. 

 Mistakes: 

- the arms get farther away from the body, the palms leaving the hips 

- a counter-movement during impulsion 

- an incorrect position of the trunk 

 

3. Results 

  

The analysis of the data has implied the calculation of descriptive statistical parameters: arithmetical 

mean (AVG), standard deviation (Std Dev), minimum and maximum result, variability coefficient (CV). The 15-second squat 

jump test is one of the tests that shows the power in the lower limbs and offers an overall picture of the subjects. The image 

below shows the arithmetical means obtained by the tested subjects for the endurance power.  
 

 Table 1. Parameters recorded during the 15-second test by the female junior volleyball players  - the results of the height, contact and flight 

Statistical indicators TCont TFlight Hight(cm) Power Pace 

AVG 0,644 0,386 18,6 15,21 0,99 
Std Dev 0,104 0,042 3,9 2,68 0,10 

CV 16,1% 10,9% 21,0% 17,6 10,1% 

Minimum 0,406 0,275 9.3 9,49 0,73 
Maximim 0,995 0,497 30,4 22,07 1,23 

 

The analysis of the test (table nr.1) shows that the results recorded by the subjects were about height, contact and flight 

time, the jumps having the following dynamics: the average height during the test was of 18.6 centimeters (it is well-known 

that getting as high as possible during a jump is very important in performing all volleyball techniques that require for the 

http://www.optojump.com/
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player to be above the net), the weakest result being of 9.3 cm, and the best one, of 30.4 cm. The average is 11.8 cm lower 

than the best result for this test.  

A better analysis of the data can be achieved by comparing the recorded average results with the results recorded during 

other studies that investigated young female volleyball players. The maximum values recorded during this research can serve 

as model for the volleyball coaches. 

The results clearly indicate that the jumps are key elements in winning points when the team has the ball, having a 

dominant impact on the game, being the only volleyball element through which a point can be gained. Most experts emphasize 

the importance of explosive power in the legs, offering important recommendations for a successful training of young female 

volleyball players (Milic M., Grgantov Z., Katic R., 2013). 

 

Conclusions 

 

The use of an accredited measuring system gives the researchers the chance to evaluate the athletes much more precisely, 

which is in the coaches' best interests. The Optojump Next system was a good method to determine lower body power in the 

female junior volleyball players. The results recorded during this test are modest and somewhat normal, considering that the 

subjects were still at the beginning of their junior athletic training. Considering these results, it would be recommended for 

the volleyball coaches to pay more attention to lower body power, because it has a significant impact on the effectiveness of 

young female volleyball players.  
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Abstract 

 

Acute respiratory syndrome coronavirus 2 is a new type of coronavirus that appeared in 2019 and causes coronavirus disease 2019 (COVID-

19). Patients who have successfully recovered from acute COVID-19 pneumonia will need long-term follow-up to quantificate the 

consequences of the disease. They will also need specific rehabilitation programs depending on their long and short-term sequelae as well 

as methods to prevent the disease. The aim of this study was to identify the most exposed group of people to COVID-19 in my country and 

to elaborate some strategies for prophylaxis of the disease among them. In Romania, public records about the situation of the coronavirus 

pandemic started to be published on the website of the Ministry of Internal Affairs on June 10, 2020. The total number of cases registered 

at that time was 50 times smaller than the number registered on April 27, 2021. On october 10, 2021, the total number of cases registered 

in Romania was 1.356.640. In our country, mortality associated with SARS-CoV-2 virus infection is higher among males, with a total 

number of deceased men of 15.216 compared to 11.116 women (on April 27, 2021). To date, october 10, 2021, the total number of deaths 

was 14.544 women and 19.318 men. The conclusion is that people aged between 70 to 79 years are at a high risk of death due to SARS-

CoV-2 infection, with a total number of 11.626 deceased aged 70-79. The second most exposed category includes people over the age of 

80 (9682 deaths), followed by the 60-69 years category (8777 deaths). People who have other comorbidities represent 95.38% of total 

deaths by may 2021, having a 20 times higher risk of death compared to others. To date aproximatively 94.91% of deaths are related to 

comorbidities. This emphasizes the importance of maintaining an optimal health and prophylaxis of SARS-CoV-2 infection by 

implementing an age and biological-appropriate exercise program. Knowing that hypoxia can appear in intense efforts, it is important to 

avoid to exceed the limit that characterizes moderate intensity training (70% of HRmax) because that can predispose people to develop 

severe forms of COVID-19 through over-expression of ACE2. 

 
Keywords: Covid-19, ACE2, prophylaxis, exercise, SARS-CoV-2, incidence 

 

1. Introduction 

 

The patients that successfully recovered from COVID-19 pneumonia need a long-term follow-up to define and quantify 

the consequences of the disease. Therefore, the main challenge is to initiate long-term follow-up. It is uncertain whether 

COVID-19 would cause permanent pulmonary and physical damages and, if so, to what extent. According to the researches, 

there may occur alterations of the pulmonary tissue like opacities, vascular thickening, bronsyectasia, pleural overspill or 

irregular nodules in 80% of the patients (Pan & Guan, 2020). We can anticipate that limitations of the respiratory function 

and pulmonary gas exchanges will be increased in the survivors who needed intensive care, in people with severe forms of 

COVID-19. A lot of rewiews showed up that the patients suffering from COVID-19 may be predisposed to excessive fatigue, 

same as patients suffering from ARDS, even if it was only a mild form of the disease (Neufeld et al., 2020). Therefore, the 

rehabilitation specialists community requires preparation actions for the post intensive care syndrome (PICS) towards patients 

with COVID-19 (Carda et al., 2020).  

Despite the high rate of mortality, a lot of patients infected with SARS-CoV-2 recover from the acute phase. The long-

term health consequences are still unknown. However, based on the research of the diseases that share common characteristics 

with COVID-19 there are hypothesis suggesting that a significant number of patients with COVID-19 will experience long-

term pulmonary insufficiency, residual parenchymal anomalies, decreased physical ability, muscle loss, anxiety, depression, 

cognitive impairment, post-traumatic stress, fatigue, and decreased quality of life. Based on the research of the COVID-19 
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impact towards survivors, the conclusions are that the spreading of the SARS-CoV-2 pandemic is associated with 

psychological implications. There has been made psychiatric investigations to the patients that survived COVID-19 one month 

after hospital release, using questionaries and interviews, which showed that post-traumatic disorder, depression, anxiety, and 

insomnia were present towards patients. These disorders are associated with a decreased quality of life. Considering the major 

impact of the SARS-CoV-2 infection on the psychological sanity, it is recommended psychopathological assessment of 

survivors and more studies regarding inflammatory biomarkers in order to diagnose and treat psychiatric pathologies emerging 

from COVID-19 disease (Mazza et al., 2020). 

A study that included 95 patients tested positive for COVID-19 highlighted potential risk factors associated with COVID-

19 pneumonia. Multivariate analysis of the results showed that advanced age and an increased body mass index were risk 

factors associated with COVID-19-induced pneumonia. Another meta-analysis of cohort studies summarized the available 

findings on the association between age, sex, comorbidities, and the risk of death from SARS-CoV-2 infection. The meta-

analysis concluded that advanced age, male gender, hypertension, cardiovascular disease, diabetes, chronic obstructive disease 

and malignancies were associated with an increased risk of death due to SARS-CoV-2 infection (Parohan et al., 2020). 

Another meta-analysis found, in addition to the risk factors listed above, a high mortality risk in male patients over the age of 

65 and in smoking patients (Zhaohai et al., 2020). . 

Although lung damage is the dominant clinical manifestation in COVID-19 disease, the underlying cardiovascular 

complications as well as acute heart damage increase the patient's vulnerability. Acute respiratory complications and 

exacerbation of cytokines can cause reduced oxygen intake and myocardial injury in patients with COVID-19 (Guo et al., 

2020). 

A study conducted in France, between March and April 2020, in patients aged 53-72 years, concluded that common 

manifestations of SARS-CoV-2 infection exist also in the nervous system, such as encephalopathy, cerebral ischemic 

syndrome. acute vascular disease, encephalitis and Guillain-Barré syndrome. 

 

2. Material and methods 

 

The main objective of the study was to identify the most exposed categories to SARS-CoV-2 infection and to elaborate 

some strategies of prophylaxis among romanian population. In August 2020, there were 19.6 million confirmed cases 

worldwide, with 727.435 deaths caused by COVID-19. On April 29, 2021 the number of confirmed cases worldwide was 

148.999.876, and the number of deaths was 3.140.115 (Figure no.1, Figure no.2). According to these data and the number of 

total population (7.430.261.000, reported in 2016), the number of cases confirmed with SARS-CoV-2 at the end of April 

2021, constitutes a percentage of 2% of the total population, while a percentage of 0.04% of the population represents the 

total number of deaths due to COVID-19. On october 14, 2021, were confirmed 239.007.759 cases of COVID-19 and 

4.871.841 deaths. That means the percentage of infected people grew up in 6 months from 2% to 3.21% and the percentage 

of deaths from 0.04% to 0.06%. The percentage of deaths among infected people in October 2021 was 2.03%. Data analysis 

and interpretation was performed using Microsoft Excel. 

 

 
Fig. 1. COVID-19 pandemic situation on April 29, 2021 
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Fig. 2. Global situation of COVID-19 on April, 29, 2021 

 

 

3. Results and discussions 

 

In Romania, public records regarding the situation of the coronavirus pandemic have started to be published as press 

releases on the website of the Ministry of Internal Affairs starting June 10, 2020. The total number of infected people registered 

at that time was 20.945, with a number of deaths of 1.360. The statistical data showed, on April 27, 2021, a total number of 

infected people of 1.049.539 with a total number of deaths of 27.683. 6 months away, on October 14, 2021, the total number 

of infected people was 1.356.640 with a total of 39.420 deaths due to COVID-19 (Figure no.3). 

 

 
Fig. 3. Number of infected and deceased people due to COVID-19, June 2020 – October 2021 

 

According to INS Romania, the resident population of Romania at January 1, 2018 was 19.530.631. In accord with the 

data presented above, we can conclude that until April 27, 2021, a percentage of 5.37% of the Romanian population was 

infected with SARS-CoV-2, while a percentage of 0.14% of the Romanian population died because of COVID-19.  Until 

October 2021, 6.94% people in Romania were infected and 0.20% of people in Romania died. The research and statistical 

interpretation of the data provided by the Ministry of Intenal Affairs shows that in Romania, mortality associated with SARS-

CoV-2 virus infection is higher among males, with a total number of dead men of 15.216 on April 27, 2021, compared to 
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11.116 women who died until the same date. 57.78% of deceased people are males, while 42.21% is the percentage of females 

(Figure no. 4). 

 

 
Fig. 4. The evolution of number of deaths in Romania, by gender 

 

According to the processed data, people with high risk of death due to SARS-CoV-2 infection are those aged between 70 

and 79 years, with a number of 8.813 deaths. The second most exposed category includes people over the age of 80, with a 

number of 7.140, followed by the 60-69 years category, with a number of  6.658 deaths (until April 27, 2021). 6 months away, 

a total number of 11.626 deceased were aged 70-79, 9.682 deceased people were over the age of 80, followed by the 60-69 

years category with 8.777 deaths (Figure no.5). 

 
Fig. 5.  The evolution of age-related deaths due to COVID-19 

 

Starting with June 9, 2020, when the number of deaths within 24-hour period was 9, there was an increasing number of 

deaths. The first peak period, with a large number of deaths in 24 hours was recorded between November 2020 - January 

2021. The February-March 2021 period was characterized by a decrease in the number of deaths, followed by an increase in 

April 2021. The largest number of deaths within 24 hours was recorded on April 20, 2021, with a value of 237 (Figure no.6). 

The period between June and July 2021 was a regression period, wih a reduced number of cases. Since that time were recorded 

more peak periods as showed in Figure no.7. The record number of infections in a 24-hour period was registered in October 

2021, with 574 new cases confirmed on October 19. 
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 Fig. 6. Number of deaths in a 24 hours interval 

 

 
Fig. 7. Number of deaths June 2020-October 2021 

 

According to the processed data, people with comorbidities have a 20 times higher risk of death compared with people 

with no comorbidities. According to the processed data, 95.38% of the people who died due to COVID-19 disease had other 

comorbidities at the time of infection. This emphasizes the importance of maintaining optimal health and prophylaxis of 

SARS-CoV-2 infection by implementing an age and biological-appropriate exercise program. Until April 27, 2021, according 

to data provided by Ministry of Internal Affairs, the total number of infected people in Romania was 1.049.539, and the total 

number of deaths was 27.683. We can conclude that 2.63% of people infected with SARS-CoV-2 died by April, 27, 2021. 

After 6 months, the percentage of deaths among infected people was 2.90%.   
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Fig. 8. Graphical representation of total number of infected people and deaths on April, 27, 2021 

 

It is a fact that the new coronavirus primarily affects the respiratory system. The angiotensin 2 converting enzyme (ACE2) 

have a particular importance in the progression of SARS-CoV-2 infection and COVID-19 disease.  

It is known that the virus binds to ACE2, and the interaction of ACE2 with exercise is still being investigated. However, 

some papers claim that exceeding the lactic threshold during exercise would cause, through hypoxia, an increase in ACE2 

and thus an increase of infection potential. To the complexity of the phenomenon is added the possibility of preventing severe 

forms of COVID-19 through effort-induced mitochondrial biogenesis (Hagiu, 2020b).  

A study by De Souza et al., in 2020, showed that performing at least 150 minutes/week of moderate physical activity, or 

at least 70 minutes/week of intense physical activity, was associated with a decrease in the risk of COVID-19 hospitalization 

by approximately 34.3% (De Souza, et al., 2020). Other studies, however, make a major distinction between the 2 types of 

effort, studying which one can reduce the risk of SARS-CoV-2 infection. The author Hagiu B.A. supports the medical theory 

according to which intense physical activity, through associated hypoxia can lead to an overexpression of ACE2, increasing 

the number of host/receptor cells for SARS-CoV-2. The author suggest on a scientific basis that for the prophylaxis of severe 

forms of COVID-19 disease through exercise, moderate-intensity exercise (below 80% of max. VO2) is recommended (Hagiu, 

2020b). Also, recent researches supports the possibility of a genetic risk for the development of severe forms of COVID-19, 

related to genetic cells disorders (insufficient use of interferon) (Pairo-Castineira, et al., 2020) or autoimmune cause. 

Two major genetic causes for the development of hospitalizable forms of COVID-19 are abnormalities related to the 

induction and amplification of type I interferons (type I IFNs) and genetic defects of interferon receptors. In a review of the 

role of exercise in aiding the immune system in the fight against COVID-19, it was concluded that the initial response is 

mainly given by type I interferons (IFN-I) and that moderate exercise stimulates the secretion of interferon gamma and 

increases the likelihood of resolving infection, while high-intensity exercise increases susceptibility to infection (Da Silveira, 

et al., 2020).  

According to some experimental researches, the possibility of prophylaxis of severe forms of the disease is suggested by 

the idea that resistance exercises have the effect of adapting mitochondria from liver to oxidative stress (Lima, et al., 2013 ). 

The same effect of exercise was found in muscle mitochondria (Lundby & Jacobs, 2016). Both endurance and strength 

exercises stimulate the biogenesis and functions of mitochondria in skeletal muscle (Groennebaek & Vissing, 2017). This 

restoration of mitochondrial function through exercise may also occur in old age (Carter et al., 2015), elderly being a risk 

category for COVID-19 infection. 

Scientific data suggest that only moderate-intensity exercise may have a prophylactic effect for severe forms of COVID-

19. The hypothesis that moderate-intensity exercise can prevent severe forms of COVID-19 by stimulating mitochondrial 

biogenesis (Hagiu, 2020) is partially confirmed by a study showing that people infected with SARS-CoV-2 but who are 

sufficiently physically active have a 34.3% lower risk of hospitalization (De Souza et al., 2020). 

Regular physical activity helps to improve physical and mental functions and changes the effects of chronic diseases, 

keeping the elderly independent and mobile for a longer period of time. Despite the beneficial effects of physical activity, an 

overwhelming majority of elderly patients do not perform the minimum amount of physical activity to maintain optimal 

health. Before the onset of diseases and frailty in the elderly, the sedentary lifestyle is predominant. It is the responsibility of 

local authorities to promote physical activity among the elderly, but it is still a challenge how to encourage elderly to 

participate in activities on a regular basis. Evidence shows that regular physical activity is safe for human health, reducing the 

risk of developing cardiovascular and metabolic diseases, obesity, falls, cognitive impairment, osteoporosis and muscle 
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weakness, conditions that can be associated with a severe SARS-CoV-2 infection. The incidence of these conditions can be 

diminished by practicing low to medium intensity activities, progressing even to more intense sports and endurance exercises. 

However, participation in physical activities remains diminished, especially in the case of people living in poor countries. 

In the current context of the COVID-19 pandemic, one of the strategies to reduce the infection rate and the mortality 

associated with the SARS-CoV-2 virus is, therefore, the implementation of exercise programs for prophylactic purposes 

among elderly. According to the authors cited above and the findings about the role of physical exertion in the prevention of 

severe forms of COVID-19, it is recommended to implement moderate forms of exertion, for example, in centers hosting 

elderly groups, and/or publicize recommendations and indications for performing prophylactic exercises at home. In a study 

that investigated the prophylactic role of exercises for severe forms of COVID-19, the author indicates the need for permanent 

monitoring of physiological parameters during the effort (HR and O2 peripheral saturation), because intense exertion, through 

hypoxia, decreased oxygen saturation, could increase the expression of ACE2 receptors for SARS-CoV-2 (Hagiu, 2020). 

 

Conclusions 

 

Patients infected with SARS-CoV-2 virus will need long-term follow-up to quantify the consequences of the disease but 

also specific rehabilitation programs depending on the long-term and short-term sequelae. The consequences and 

manifestations of the disease will be more severe in the case of risk groups. The incidence of SARS-CoV-2 virus was found 

to be higher in males over 60 years of age. For the prophylaxis of severe forms of COVID-19, studies suggest the importance 

of maintaining optimal health through moderate physical effort. 

In the implementation of any prophylactic program will be taken into account the maintenance of a normal oxygenation 

of the blood in the conditions of a heart rate below the limit that characterizes moderate physical effort (70% of FCmax), to 

avoid overexpression of ACE2 and thus increase the risk of infection. 
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Abstract 

 

The paper investigates the effects of longitudinal dimensions on oxygen consumption of two different models of walk along the slope. For 

this purpose, 28 students of faculties of physical education and sport were tested (ages 21.4 ± 1.27). It measured 6 longitudinal dimensions 

and oxygen consumption (VO2max) of two different models of walking along the slope. After the first measurement, in which the 

participants walked with the self-selected walk model (Model 1), another measure was applied at which respondents walked with the given 

model (Model 2). On both measurements, a sub-maximal test "Chester treadmill walk test" was used (Birks, 2015). There is a difference in 

the descriptive parameters of oxygen consumption (Table 1) and the correlation of some longitudinal dimensions with oxygen consumption. 

According to the statistical significance, the variables TV (.017), SV (.020) of the first and TV (.049), SV (.021)  and DUZSTO (.014)  of 

the second measurement stand out. Regression analysis has determined the influence of longitudinal dimensions (.048), ie body height (TV), 

seat height (SV) and foot length (DUŽSTO) as a predictor system, as part of the entire system, participate in the explanation of the 

phenomenon, in this case the variable of oxygen consumption of the other measurements. The set model of the walk along the slope showed 

a statistically significant effect on the consumption of oxygen. In general, it is concluded that the change in the position of body parts during 

walking along the slope may affect the status of functional abilities. 

 
Keywords: walking uphill; walking models; longitudinal dimension; 
 

 

1. Introduction  

 

Walking as a form of physical activity, that is, as a recreational means, both on the flat and the lower slopes is very 

widespread and is represented throughout all ages. Man walks with self-selected walking mode with optimal energy 

consumption and it is assumed that the organism uses proprioceptive feedback to identify economic forms of movement 

(Hubbuch, Bennett, & Dean, 2015). As with every physical activity, as well as walking, there are requirements for energy 

consumption, that is, the consumption of oxygen. It is known that at the self-selected speed the body consumes the least 

energy (McNeill, 2002; Willis, Ganley, & Herman, 2005). 

Oxygen consumption can be influenced by several factors. One of the factors is the way of walking, that is, moving the 

center of gravity of the body, the length and speed of the step, and the percentage of body fat (Pandolf, Givoni, & Goldman, 

1997). Walking characteristics, such as the change in the self-selected step length (Donelan, Kram, & Kuo, 2001), reduced or 

non-existent hand grips (Umberger, 2008), and walking with flexed knees (Waters & Mulroy, 1999) also affect the change in 

energy consumption at the walk. Also, walking at different speeds, along and down the slope both with and without load 

(Jacobson, Wright, & Dugan, 2000), affects the energy consumption of the organism. It was found that the position of the 

body in cyclists affected the consumption of oxygen. Namely, in the case of a tilt-lift with an upright hull, the consumption 

of oxygen is higher than with a tilted hull (Ashe, et al., 2003). In a paper dealing with the influence of lower limb length and 

body proportions on the energy expenditure of older people, it was concluded that lower limb length and body proportions 

had an impact on energy expenditure (Vannetti, Pasquini, Vitiello, & Molino-Lova, 2014). 

Taking into account that the consumption of oxygen (VO2max) is the parameter on which energy consumption is estimated 

(Keytel, et al., 2005; Hiilloskorpi, Pasanen, Fogelholm, Laukkanen and Mänttäri, 2003), the same parameters used in the 

purpose of comparing two different walk patterns. Given that the size of the work done is the same, the same time for the 

same time was transmitted, we wanted to see if there is a difference and the effect of longitudinal dimensions on oxygen 

consumption, or whether different models of walking have effects on oxygen consumption, which is the goal of the research. 
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2. Material and methods 

Sample methods 

The research samples were 28 students of Faculty of physical education and sport in Banja Luka (aged 21.4, ±1.27). The 

following variables were used for the research: the maximum consumption of oxygen VO2max (ml/kg/min), body height 

(TV), seat height (SV) length of the leg (DUŽNOG), length of the upper leg (DUŽNAT), length of the lower leg (DUŽPOT) 

and the length of the foot (DUŽSTO). 

During first and second measuring, the examinees were submitted to the submaximal walking test „Chester treadmill walk 

test“ (Birks, 2015), which included 12-minute walking up the ascent 0, 3, 6, 9, 12, 15% (two minutes per ascent), speed 6.2 

km/h. The test was completed on the streamlined treadmill managed by a diagnostic device Fitmate Med (Cosmed) which 

recorded the data for VO2max (ml/kg/min).  

The technique and conditions for measuring morphological characteristics were carried out in accordance with the 

International Biological Program (IBP). Measurement of anthropometric characteristics was carried out at the Institute of 

Sport at the Faculty of Physical Education and Sport in Banja Luka at a temperature of 20oC. The respondents were in sports 

equipment. Standard anthropometric instruments were used, calibrated before each measurement. Prior to the measurement, 

the anthropometric levels and points required for correct measurements are precisely determined. To accomplish this program, 

the following instrumentation was used: anthropometer to Martin, caliper by Bul, sliding gauge, metal measuring tape, 

pelvimeter. 

After the first measuring, where the examinees applied the self-chosen walking type, there was a training program about 

the new model of ascent walking within the time of 12 school lessons. The first lesson consisted of the audio-visual 

presentation of the set ascent walking model. The second lesson consisted of the presentation of ascent walking with practical 

exercises that the examinees had to pass during the training. The practical exercises included ascent walking with movements 

similar to the required model’s: walking on the flat surface with knees bent, walking on the flat surface with knees bent with 

the emphasis on vertical torso and arm movements, walking on the flat surface setting the whole foot on the ground, walking 

up the stairs, walking on the treadmill with knees bent, walking on the treadmill with knees bent with the emphasis on vertical 

torso and arm movements.     

Later, the examinees practised the set ascent walking model within the time of 10 school lessons that were held every 

other day within the time of 2 school lessons. The second measuring followed the assessment of the set model practice. Three 

experts assessed the set model practice. Two experts from the area of mountaineering and one from the area of athletics 

assessed fast walking. The assessment scale ranged from 1 to 5, and the average mark for practice was 3.9. 

To capture the position and orientation of body segments, the body's oscillations, and the vertical projections of the body's 

body center of two models of walking along the inclination, the kinematic method was used  (O'Malley and de Paor 1993; 

Vogt & Banzer, 1999; McIntosh, Beatty, Dwan, & Vickers, 2005; Li & Hong 2007). Walking was recorded with a digital 

camera of the "NIKON D3100" high-resolution image camera (HD: 1920x1080) and a 30-fps movie. After that, walk models 

were analyzed using the KINOVEA motion analysis program (Guzmán - Valdivia, Blanco - Ortega, Oliver - Salazar, & 

Carrera - Escobedo, 2013; Damsted, Nielsen, & Larsen, 2015). For the measurement of oxygen consumption of the subjects, 

the instrument FITMATE MED (Cosmed, Italy) was used. The technique and conditions for measuring morphological 

characteristics were carried out in accordance with the International Biological Program (IBP). Measurement of 

anthropometric characteristics was carried out at the Institute of Sport at the Faculty of Physical Education and Sport in Banja 

Luka at a temperature of 20oC. The respondents were in sports equipment. Standard anthropometric instruments were used, 

calibrated before each measurement. Prior to the measurement, the anthropometric levels and points required for correct 

measurements are precisely determined. To accomplish this program, the following instrumentation was used: anthropometer 

to Martin, caliper by Bul, sliding gauge, metal measuring tape, pelvimeter. 

 
The description of the ascent walking models 

 

The kinematic method implies differences between the self-chosen ascent walking type, i. e. model 1 and the set ascent 

walking type, i. e. model 2. When analysing a human movement, a musculo-skeletal system could be presented as a line of 

banded body segments for creating a virtual model of a human in space (Robertson, Caldwell, Hamill, Kamen, & Whittlesey, 

2004. according to Zerpa, Lees, Patel, Pryzsucha, 2015). The examinee photograph was isolated from the video clip at the 

exact moment when the front foot heel stepped on the treadmill, making a so-called initial contact (Sutherland, 1994). 11 

reflective markers were set on the right side of the body to enable the easier insight in the video as well as the photograph. A 

protractor was centered on the anterior superior iliac spine, according to Davis’s protocol (Bell, Pedersen, and Brand, 1990, 

according to Tranberg, 2010, p 22; Medved & Kasović, 2007).    
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Model 1, self-chosen ascent walking model  

 
 

Fig. 1. self-chosen (model 1.)   Fig. 2. set acent walking (model 2.) 

 

Figure 1. (self-chosen ascent walking 15%; model 1) shows the body position in the walking phase – the initial contact. 

The details observed from the model 1: 

• front foot stretched at the knee joint at the moment of the contact with the surface   

• front foot toes are lifted 4 to 8 cm by comparison to the model 2  

• torso is slightly bent between 60º and 80º towards the horizontal  

• head is slightly bent for 15º towards the vertical  

• shoulders are bent to the front and lowered by comparison to the regular posture (Mикић & Бјековић; Jововић, 

2008) аnd hands are loose.  

 

Model 2, set ascent walking model 

Figure 2. (set acent walking 15%; model 2) shows the body position in the walking phase – the initial contact. In this 

phase, the front foot heel makes the initial contact to the surface. The picture shows the protractor centered on the anterior 

superior iliac spine, according to Davis’s protocol (Bell, Pedersen, and Brand, 1990, according to Tranberg, 2010, p 22; 

Medved & Kasović, 2007). The details observed from the model 2: 

• front foot bent at the knee joint at the moment of the contact with the surface and the  lower leg is vertical    

• front foot toes are up to three (3) cm above the surface 

• torso is vertical towards the horizontal  

• head is slightly bent for 15º towards the horizontal 

• shoulders are in the regular posture (Mикић & Бјековић; Jововић, 2008) i. e. open, аnd hands are controlled by the 

shoulder posture itself. 

 

3. Results 

 
Table 1. Descriptive statistical parameters with K-S distribution of normality 

  N Мin. Маks. Mean Std. error К-S Теst 

TV (cm) 28 155.0 195 183.18 9.59 0.233 

SV (cm) 28 83.5 104.5 96.55 4.16 0.127 

DUŽNOG (cm) 28 87.5 113 105.51 6.33 0.256 

DUŽNAT (cm) 28 42.5 60 52.32 4.04 0.581 

DUŽPOT (cm) 
28 35.3 48.1 42.57 3.04 0.617 

DUŽSTO (cm) 28 23.0   29.5 27.21 1.82 0.400 

VO2max1 (ml/kg/min)  28       56.35 40.60 70.30            6.34      0.406 

VO2max2 (ml/kg/min)  28       56.67 47.10 68.00            5.02      0.502 

 

 

Basic descriptive statistical parameters with a Kolomogorov – Smirnov test (K-S) test are shown at Table 1. Calculated 
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parameters are: the minimum value (Min.), the maximum value (Max.), mean value (Mean), standard error (Std. error). 

Longitudinal dimensions are height of the body (TV), sitting height of the body (SV), length of right leg (DUŽNOG), lenght 

of right upper leg (DUŽNAT), lenght of  right lower leg (DUŽPOT), lenght of  right foot (DUŽSTO) and the maximum 

consumption of oxygen (VO2max1) self-chosen ascent walking (MODEL 1) and maximum consumption of oxygen 

(VO2max2) set ascent walking (MODEL 2). 

 
Table 2. Correlation of longitudinal dimensional variables with oxygen consumption of both models of walk along the inclination 

 TV SV DUŽNOG DUŽNAT DUŽPOT DUŽSTO 

VO2max1 -.447* .017 -.437* .020 -.371 .052 -.228 .244 -.373 .050 -.302 .118 

VO2max2 -.375* .049 -.434* .021 -.222 .255 -.070 .724 -.294 .129 -.459* .014 

 

Inspection shows the negative correlation of the height-height variability (TV) -.447 * with VO2max as well as with 

VO2max2 -.375 *. The seat height (SV) with VO2max negatively correlates with -.437 *, VO2max2 -.434 **. The variable 

foot length (DUŽSTO) negatively correlates with VO2max2 -459 *. 

 

Regression analysis of the longitudinal dimensionality variables and the consumption of oxygen mode 1 

Since the inspection observed the connection between variations of longitudinal dimensionality with the variable oxygen 

consumption (Table 2), regression analysis used those morphological variables that showed the connection with the variable 

consumption of oxygen at least in one measurement. 

 
Table 3. Regression analysis of longitudinal dimensional variables and variables VO2max1 

  (R) (R²) Std. est. error F - test Significance 

1st measure .452a .204 .105 2.053 .133a 

 

Table 3. shows the values obtained by the regression analysis of the longitudinal dimensional variables and the variables 

VO2max1. It can be noted that the longitudinal dimensional variables (TV), seat height (SV) and foot length (DUŽSTO) as a 

predictor system, as a part of the entire system, do not have a statistically significant share in the explanation of the 

phenomenon, in this case the variable of oxygen consumption of the first measurement. 

 
Table 4.  

 

 

Table 4. shows the partial regression influences of the factors of longitudinal dimensionality and the relative relative 

consumption of oxygen of the first measurement (VO2max1). The values of partial regression (Beta) and significance at the 

multivariate level do not have statistically significant relations with the predictor variable. 

 

Regression analysis of the longitudinal dimensionality variables and the consumption of oxygen model 2 

 
Table 5. Regression analysis of longitudinal dimensional variables and variables VO2max2 

  (R) (R²) 

Std. est. error 

F - test Significance 

2nd measure .525a 0.276 1.857 3.049 .048a 

 

Table 5. shows the values obtained by the regression analysis of the longitudinal dimensional variables and the VO2max2 

variables. Based on statistical significance .048, it can be concluded that the longitudinal dimensional variables (TV), seat 

height (SV) and foot length (DUŽSTO) as a predictor system, as part of the entire system, participate in the explanation of 

the phenomenon, in this case, the oxygen consumption variable other measurements. 

Unstadardized coeficients Std. error 
Standardized coeficients 

t Significance 
Beta 

(constant) 52.432 10.906  4.808 .000 

TV -.093 .150 -.370  -.622 .540 
SV -.082 .321 -.140  -.254 .801 

DUŽSTO .099 .366   .075  .270 .789 
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Тable 6.  

 

Table 6. shows the partial regression influences of the factors of longitudinal dimensionality and the variables of the 

consumption of oxygen of the second measurement (VO2max2). The values of partial regression (Beta) and significance at 

the multivariate level do not have statistically significant relations with the predictor variable. 

 

4. Discussion 

 

The paper investigates the effects of longitudinal dimensions on the oxygen consumption of two different models of walk 

along the slope. The kinematic analysis found that the models differ in position and movement of body segments during 

movement. In Model 1 (Figure 1), the head is in a precolon against the hull and real large amplitudes (forward and backward) 

during the walk cycle while in model 2 (Figure 2) it is in the correct postural position and with small forward amplitudes and 

back. The shoulders are more closed and relaxed during model 1 and therefore cause the arm movements to unfold in the 

antero-sagittal area (in front of the body). In Model 2, the shoulders are in the correct postural position and in this way they 

condition the arms movements in the antero-postero-sagittal area (both in front and behind the body). The hull is in the 

preclinator and as the head has large amplitudes while in the model 2 in the correct posture, it rotates around the longitudinal 

axis. The stepping leg of the model 1 is pulled out at the moment of the initial contact while the model 2 is bent in the knee 

joint. As for the feet of the stiff leg of the model 1, the initial contact is achieved with the heel tip and the fingers are high 

above the base. For model 2, contact is achieved almost all over the surface of the foot, that is, only the fingers of the foot do 

not touch the surface. 

The descriptive parameters of oxygen consumption of the first and second measurements and longitudinal dimensions are 

shown in Table 1. The lower mean values of VO2max1 can be explained that respondents walking in model 1 had less oxygen 

consumption precisely because of their own way of walking, that is, self-selected mode, which coincides with previous 

research (Pandolf, Givoni, & Goldman, 1997; Silder, 2012). Lower meanings at the first measurement can be explained, as 

shown by cinematographic analysis, reduced or non-existent hand grips (Umberger, 2008) which also affect the consumption 

of oxygen. Higher mean values of VO2max2 can be explained by changing the length of the step, or by reducing the length 

of the step in the model 2. Therefore, there has been an increase in the number of steps for the same distance, which also 

coincides with the previous research (Donelan, Kram, & Kuo, 2001) A higher mean of VO2max2, that is, an increase in 

energy consumption can be explained by walking with flexed knees (Figure 2. given mode), which coincides with Waters & 

Mulroy, 1999. In a situation where the load and the path crossed are identical, because of the different loads of muscle groups 

at different positions of the body parts, the organism gives different physiological responses (Šekeljic, Marković, & 

Stamatović, 2012) which is the case in this research. 

Correlation coefficients with statistical significance are shown in Table 2. Statistical variables are the variables of TV, SV 

first and TV, SV and DUŽSTO other measurements that negatively correlate with the variable oxygen consumption. 

Regression analysis of these variables found that they have no statistically significant effect on oxygen consumption at the 

first measurement either as a system (Table 3) or partial (Table 4). On the other measure, the statistical significance of the 

system was determined (.048, Table 5), but the partially mentioned variables have no influence (Table 6). Therefore, the 

aforementioned predictor variables have a statistically significant share in the explanation of the phenomenon (Table 5) as the 

system, i.e. the same variables have no impact on the first measurement (Table 3). It is assumed that this difference is due to 

a change in the position of the parts of the body as the variables relate to the lengths of the body segments. Namely, Figure 2 

shows the foot placed at the initial contact and the upright position of the hull, in contrast to the positions of the same parts of 

the body in Figure 1. The assumption is that this foot position affected the consumption of oxygen and is confirmed in Table 

2, which is statistically significant correlation of variables DUŽSTO (.014). Regarding the vertical torso, shown through the 

SV variables, it also showed statistically significant correlation coherence (.021) which coincides with some studies that the 

upright bluntness affects higher consumption in contrast to the frustrated torso (Ashe, et al., 2003). 

Unstadardized coeficients Std. error 
Standardized coeficients 

t Significance 

Beta 

(constant) 53.988 8.852 
 

6.099 .000 

TV 0.142 0.122 0.659 1.161 .257 

SV -0.377 0.260 -0.762 -1.448 .160 

DUŽSTO -0.474 0.297 -0.42 -1.596 .124 
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Conclusion 

Generally, it can be concluded that there are differences between the modelled walk patterns, that is, that the given model 

requires higher oxygen consumption which is not statistically significant. It can also be concluded that the change in specific 

body positions may affect the consumption of oxygen. The subjective feeling of the author is that by applying the model 1, 

the load on the lumbar spine and the Achilles tendons increased during the initial contact, while this feeling was not applied 

with the model 2. This assumption is a recommendation for future research. It would be interesting to find out the 

electromyography method (EMG) of the differences between the engaged muscles of the mentioned models, and to measure 

the length and frequency of the step. It would also be useful to examine differences between walk patterns using self-selected 

walking speeds. 
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Abstract 

 
Introduction. Spinal deviation in the frontal plane, scoliosis, is more common among preadolescents. Studies show that 2-3% of the world's 

population is diagnosed with this condition (Romano et al  2012). The cause of the appearance and evolution of scoliosis is not fully 

elucidated, 91-92% of all scoliosis are idiopathic and occur around puberty (Jianu, 2010). It is also known that the normal development of 

children is directly related to the development of the central nervous system (CNS). Therefore, postural tone, the stability  of the whole 

body in space, balance and harmonization between mobility and stability is given by the nervous system. The abnormal functioning of the 

CNS is reflected in postural and motor patterns as well as in the parameters that characterize postural tone. Aim. The aim of this study was 

to identify the link between the onset of scoliosis and the integration of dynamic and postural reflexes in school children. Material and 

method. A group of 20 subjects, aged between 7 and 12 years, was formed, all diagnosed with scoliosis by the pediatric orthopedic specialist. 

We analyzed: the arrangement of the lines of the 4 articular stations (the line of the temporo-mandibular joints, the line of the 2 acromions, 

the line of the two iliac crests, the line of the internal ankles), Barre's vertical (frontal and sagittal), vertebral rotation with the scoliometer 

and the integration of  the dynamic and posture reflexes (Masgutova MNRI method). Results. Analyzing the results of the evaluations from 

Barre's vertical, the test of the 4 joint stations and the vertebral rotation at the  trunk (measured with the scoliometer) was observed, in all 

subjects,  changes in posture of the body in the 3 planes (frontal, sagittal and transversal). Also, the analysis of the results after testing the 

integration of dynamic and posture reflexes showed poor coordination in the movement patterns between the right and left side of the body, 

the upper and lower body or the front and back side of the body. Conclusions. Posture changes observed in classical assessments correlate 

with the lack of full integration of dynamic and posture reflexes. Subjects who have incompletely integrated or non-integrated posture 

reflexes are not aware of the symmetryaxis  of their own body and thus have an asymmetric load on the lower limbs, rotations of the scapular 

and / or pelvic girdle and asymmetries of the asticular stations. The study should be extended to a larger number of children in order to see 

if there is a pattern (certain reflexes that do not fully integrate) that is repeated in the population that develops scoliosis. 

 
Keywords: scoliosis; dynamic and postural reflexes; evaluation 

 

1. Introduction 

 

Scoliosis is a deviation of the spine more and more common among preadolescents. Studies conducted in recent years 

show that 2-3% of the world's population is diagnosed with this condition (Romano et al, 2012). The cause of scoliosis is not 

fully elucidated, 91-92% of all scoliosis being idiopathic. There are many factors that can influence the development of 

scoliosis: genetic factors, histological abnormalities of the intervertebral disc, a low level of melatonin in the body, rickets, 

neuromuscular imbalance and including the standing position specific to humans (Jianu, 2010). The treatment of scoliosis is 

established according to the Cobb angle measured radiologically: for Cobb angle between 10-25 ͦ the child attends exercise 

sessions specific to the type of scoliosis, for Cobb angle between 25-40ᵒ the child performs daily exercises specific to scoliosis 

and wears a brace indicated by the orthopaedist and for Cobb angle over 45ᵒ-50ᵒ, the surgery to fix the spine with metal 

implants is discussed (Vutan et al, 2016). 

It is known that the normal development of children is directly related to the development of the central nervous system 

(CNS). Therefore, postural tone, stabilization of the position of the whole body in standing, balance and harmonization 

between mobility and stability is given by the nervous system. Scientific research has confirmed the relationship between 

abnormal postural patterns observed in infants and disorders that occur during their growth period. The abnormal functioning 

of the CNS will be reflected in postural and motor patterns as well as in the parameters that characterize the postural tone. 

Shereen D. Faber in her book, Neurorehabilitation: A Multisensory Approach, points out that a delay in integrating primitive 

reflexes can result in decreased movement isolation, decreased dissociation between scapular and pelvic girdle, decreased 
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rotational component in any action, uncertain posture, decreased antigravitational muscle tone and an increased dependence 

on environmental stimuli to change posture. 

Dr. Svetlana Masgutova from the Institute for Movement Development and Reflex Integration, developed a method of 

neuro-sensory-motor integration of reflexes. She argues that there are 21 dynamic and postural reflexes that require full 

integration in order to have effective postural control (Masgutova & Akhmatova, 2004). 

When a child is diagnosed with scoliosis by a paediatric orthopaedic doctor, he is sent to a recovery service where he is 

initially subjected to a complex evaluation, following which the objectives of the treatment are established. The assessment 

includes static analysis of the body's position in the frontal, sagittal and transverse planes and specific and dynamic tests are 

also performed. 

The aim of this pilot study was to analyse the results obtained by evaluating the degree of integration of dynamic and 

postural reflexes in children diagnosed with scoliosis and correlating the results obtained with observations during classical 

postural evaluations performed by physiotherapists. 

 

2. Material and method 

 

The study group included children aged between 7 and 12 years old (14 girls and 6 boys) who were diagnosed with 

scoliosis by the paediatric orthopaedic doctor and sent to a physiotherapy service without the need for orthopaedic treatment 

(brace). 9 patients had a scoliosis with a single curvature (main thoracic or thoracolumbar or lumbar curvature) and 11patients 

had a scoliosis with tow curvatures, one in the thoracic and one in lumbar zone. With the written consent of the parents, 

respecting the Helsinki Declaration, all children participated in 2 evaluations: a first evaluation performed by a physiotherapist 

specialized in posturology and the second evaluation performed by a physiotherapist specialized in the Masgutova MNRI 

method. 

In the postural evaluation were analyzed: Barre's vertical in frontal and sagittal plane, the distribution of the lines of the 4 

joint stations (TMJ temporo-mandibular joint line, biacromial line, the line between the iliac crests, bimalleolar line) and the 

degree of trunk rotation for which it was used. the scoliometer. 

The evaluation by the MNRI method aimed to assess the degree of integration of the reflexes acting in the 3 planes (sagittal, 

frontal and transverse).  Each plane corresponds to a series of dynamic and posture reflexes that must be fully integrated in 

order to have a correct position of the body in space. As scoliosis is a deviation involving structural changes in all planes, an 

evaluation of all dynamic and postural reflexes in the sagittal plane was performed (Robinson hand grasp reflex,  hands pulling 

reflex, Babinski reflex, crossed extensor reflex , asymmetric tonic neck reflex  ATNR, Babkin palmomental reflex and 

embracing Moro reflex), in frontal plane (spinal Galant reflex, spinal Perez reflex, symmetrical tonic neck reflex, Pavlov 

orientation reflex, Landau reflex , tonic labyrinthine  reflex and trunk extension reflex) and in transverse plane (automatic 

walking by Thomas reflex, Bauer crawling reflex, Pavlov orientation reflex, fear paralysis  reflex, flying and landing reflex , 

crossed extensor reflex, Landau reflex, Moro reflex and  hand supporting reflex). Table 1 shows the action plan of each reflex, 

the age at which each reflex must be fully integrated and the specific elements of complete non-integration. 

 
Table 1. Dynamic and postural reflexes according to the Masgutova MNRI method 

 

Reflex  Action Plan  Age of integration  Signs of incomplete integration 
 

Robinson hand grasp reflex Sagittal 12 months Hand fatigue 
Speech and motor difficulties 

Hands pulling reflex Sagittal 2 months Difficulties in holding and handling objects, 

Fine motor skills, speech and writing are affected 

Babinski reflex Sagittal 2 years Imbalance and difficulty of coarse motor coordination 

Crossed extensor reflex Sagittal 

Transverse 

2 months Difficulty walking, running and standing on one leg 

Babkin palmomental reflex Sagittal 3 months Poor hand coordination Speech defects 
Nail biting. 

Asymmetric tonic neck reflex (ATNR) sagittal 6 months Poor ability to look at an object, especially in the midline 

Difficulties with visual-auditory coordination. 

The embracing Moro  reflex Sagittal  10 months Isolation 

Emotional fragility 

Automatic walking  by Thomas reflex Transverse 2 months Poor orientation in space and a slow pace of study. 
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Reflex  Action Plan  Age of integration  Signs of incomplete integration 
 

Pavlov orientation reflex Transverse 

Front 

3 years Fear of the unknown, 

Dysfunction in cognitive and intellectual development. 

Bauer crawling  reflex Transverse 3 months Delaying crawling and walking 

Poor coordination in the dissociation of walking belts 

and exercises 

Moro reflex Transverse 4 months Lack of trust 

Motion sickness 

Fear paralysis  reflex  Transverse 2 years Hypersensitivity 

Hyperactivity 

Hands supporting reflex (parachute) Transverse 6  months Repeated falls 

Balance issues 

Landau reflex Transverse 
Front 

2 years 
 

Weak muscle tone, 
Structural and postural disorders. 

Flying and landing reflex Transverse 12 months Fear of heights 
Lack of control in dangerous situations. 

Galant spinal reflex Front 9 months Scoliosis  
Poor motor coordination 

Perez spinal reflex Front 2 years Spinal deviations Dragged, delayed gait or dysfunctional 

gait 

Symmetrical tonic neck reflex (STNR) Front 10 months Balance issues and spatial and temporal orientation 

Trunk extension reflex Front  9 months Walking on tiptoe 

Tonic labyrinthine reflex Front 3 months Weak posture with hypotonic muscles 

 

3. Results 

 

The posture assessment tests used in this study were chosen to observe postural deviations in the 3 planes. Barre's sagittal 

vertical framed patients in anterior and mixed deviations. Following the analysis of the positioning towards the vertical, no 

patient was in a posterior position.  

In the frontal plane, Barre's vertical highlighted that the patients had ascending syndrome (3 subjects with postural 

deviations probably caused by the receptors in the lower limbs), descending syndrome (5 subjects with postural deviations 

probably caused by problems of the receptors in TMJ, teeth, inner ear) and mixed syndrome (11 subjects with postural 

deviations probably caused by problems with the receptors at the level of the head as well as the lower limbs). In 2 cases it 

was observed a disharmonious deviation. The framing of patients in frontal and sagittal deviations according to Barrè's vertical 

is represented in table 2. 

 
 Table 2. Framing of patients according to Barrè's vertical in frontal and sagittal plane 

 

Patient   Barre in frontal plane    Barre in sagittal plane  

        

 Ascending Descending Mixt Disharmonious Anterior Posterior Mixt 

IV   X  X   

BB   X    X 

BR   X  X   

BC    X   X 

BM   X  X   

GC   X    X 

LM   X  X   

MA X    X   

PS  X     X 

SI    X X   

SN X      X 
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Patient   Barre in frontal plane    Barre in sagittal plane  

        

 Ascending Descending Mixt Disharmonious Anterior Posterior Mixt 

TR  X     X 

RR  X     X 

VI  X   X   

VV   X  X   

AB   X    X 

MS X      X 

LB   X  X   

SC  X     X 

BD   X  X   

CD   X  X   

 

The analysis of the 4 joint stations took into account the distribution of the lines between the 2 TMJ, the 2 acromions, the 

2 iliac crests and the 2 internal maleolae. When the lines are parallel to each other the position is considered neutral, without 

deviations. None of the children analyzed were in this group. There were 4 cases in which the children presented harmonious 

compensations between all the described lines, which means there is a correct activity of the postural tonic system. The rest 

of the children showed incorrect compensations: 4 patients in the first area, between the TMJ line and the biacromial line, 3 

patients in zone 2 between the biacromial line and the iliac crests line, 5 patients in zones 2 and 3, that is incorrect 

compensations between the shoulder, pelvis and foot lines and 4 patients compensated incorrectly in all areas developing a 

disharmonious syndrome (all compensations being reversed). Table 3 presents the situation of each case in the analysis of the 

4 joint stations. 

 
  Table 3. Analysis of the 4 joint stations 

 

Patient  Neutral line 
positions 

Zone  1 Zone  2 Zone 3  Harmonious compensation (all 
lines compensate correctly) 

Disharmonious compensation (all 
lines compensate incorrectly) 

IV     X  

BB   X    

BR   X X   

BC  X X X  XXX 

BM   X    

GC  X X X  XXX 

LM  X     

MA   X X   

PS     X  

SI  X X X  XXX 

SN   X X   

TR  X     

RR  X     

VI  X X X  XXX 

VV     X  

AB   X    

MS   X X   

LB  X     

SC     X  

BD   X X   

 

Changes in the transverse plane of the trunk were analyzed using a scoliometer. When bending the trunk forward, all 

subjects showed vertebral rotations in the thoracic and / or lumbar areas (depending on the presence of curvature) with values 

between 2ᵒ and 6 measured with the scoliometer.  In table 4 it can be observed the values of rotations in the areas in which 

they were measured. 
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Table 4. Rotation values measured with the scoliometer 

 

Patient Rotation of the trunk to the 

right Th / Th-L/ L 

Rotation of the trunk to the left  

Th / Th-L/ L 

Trunk rotation  Th right and L  

left 

Trunk rotation  Th left and L  

right 

IV   Th 5ᵒ, L 3ᵒ  

BB   Th 4ᵒ, L 6  

BR Th-L  4ᵒ    

BC Th-L 5ᵒ    

BM   Th 3ᵒ, L 4ᵒ  

GC   Th 4ᵒ, L3 ᵒ  

LM  Th-L 5ᵒ   

MA   Th 2ᵒ, L 4ᵒ  

PS Th 3ᵒ    

SI   Th 4ᵒ, L 5ᵒ  

SN   Th 4ᵒ, L 6ᵒ  

TR Th 3ᵒ    

RR Th 4ᵒ    

VI    Th 5ᵒ, L 6ᵒ 

VV   Th 5ᵒ, L 3ᵒ  

AB   Th 3ᵒ, L 4ᵒ  

MS   Th 3ᵒ, L 6ᵒ  

LB  Th-L 4ᵒ   

SC Th 3ᵒ    

BD L  4ᵒ    

 

The second assessment of the children in the study aimed to identify how dynamic and postural reflexes were integrated 

by children. The physiotherapist specialized in the Masgutova method assessed whether the reflex scheme is present correctly 

or incorrectly and noted for each evaluated reflex its integration stage with fully integrated qualifier, partially integrated or 

non-integrated. Subsequently, the number of incompletely integrated reflexes was analyzed for each subject, depending on 

the anatomical plane in which they function. Table 5 shows the non-integrated reflexes specific to each patient. 

 
Table 5. Total number of non-integrated reflexes specific to each patient, on anatomical levels 

 

 Anatomical plan 

Patient  Sagittal  Transverse  Frontal  

IV 1 3 2 

B B 2 1 5 

B R 3 6 5 

B C 3 3 4 

B M 5 6 5 

G C 5 6 7 

L M  3 3 4 

M A 5 6 4 

P S 5 4 4 

S I 6 7 5 

S N  2 5 5 

T R 3 3 4 

RR 3 3 4 

V I 4 4 3 

VV 1 3 2 

AB 2 1 5 

MS 2 5 5 

LB 3 3 4 

SC 5 4 4 

BD 3 6 5 
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Figure 1 shows the graphical representation of the number of reflexes not fully integrated by each subject. It can be seen 

in the graph that each child has reflexes not integrated in all planes, sagittal, frontal and transverse anatomical planes. 

 

 
Fig. 1.  Non-integrated reflexes represented individually for each subject. 

  

Following the evaluation, it was found that no patient had fully integrated Galant and Perez spinal reflexes. Also Babkin 

pamlomental reflex, Moro reflex, tonic labyrinthine reflex, fear paralysis reflex are also largely unintegrated in children 

diagnosed with scoliosis as can be seen in figure 2. 

 

 
 

Fig. 2 Number of subjects who did not fully integrate dynamic and posture reflexes 

4. Discussions 

 

Although numerous studies have been conducted on the etiology and evolution of scoliosis, researchers have not reached 

a clearly defined conclusion. Research in recent years has highlighted the influence of the CNS in the occurrence of scoliosis 

and especially the role of receptors in maintaining postural balance. Wiener-Vacher S.R. &Mazda K. (1998) conducted a 

study on children with idiopathic scoliosis and found an impairment of otoliths in 67% of those investigated. What is 

surprising in the research is that children with congenital scoliosis did not show vestibular damage. Later, other authors 

demonstrated the impairment of the vestibular system in patients with idiopathic scoliosis, including Pialasse et al (2015), 

Hawasli et al (2015), Antoniadou et al (2018). These problems of the vestibular system are associated with clinical signs such 
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as instability (without rotating vertigo), motion sickness, tilted head position on the side of the abnormality, spatial 

disorientation in a new environment, abnormal responses to testing the vestibulo-ocular reflex (Rousie et al. 2009). Other 

factors incriminated in the appearance of scoliosis would be the proprioceptive system and the visual receptors. Gauchard et 

al (2001) observed that in children with idiopathic scoliosis the body scheme is disturbed depending on the location of the 

curve, having effects especially on lateral imbalance and vestibular symmetry. On the other hand, Assaiante et al (2012) 

conclude that scoliosis does not greatly affect the static balance but mainly the dynamic one in the body orientation. The 

visual receptor can influence both static posture but especially the dynamic one having a predominant role in maintaining 

balance. 

The present study discussed the integration of dynamic and postural reflexes in children with idiopathic scoliosis starting 

from the trend of research in the field in recent years. The CNS is the one that modulates the response to external stimuli and 

its normal development is an indicator of good muscle tone, posture reactions or correctly integrated dynamics. All subjects 

in the study presented in the postural evaluation, changes in the axes of symmetry in the frontal and sagittal planes and in the 

transverse plane (rotations of the vertebral bodies were identified). Barrè's vertical in the sagittal plane highlighted an 

anteriorization of the whole body in the case of 11 of the evaluated children and in 9 of them a mixed posture was observed. 

No subject was in the posterior position. Analyzing the dynamic and postural reflexes that have activity in the sagittal plane, 

it was possible to observe in the subjects a weak integration of Robinson hand grasp reflex (70% of cases), hands pulling 

reflex (55%), crossed extensor reflex (40%), Babkin palmomental reflex (90%), ATNR (85%) and embracing Moro reflex 

(85%). Incomplete integration of these reflexes causes imbalance and poor coordination of the upper and lower limbs, 

difficulties in maintaining unipodal balance and dynamics, uncoordinated walking and running. These elements were also 

found in the study of Assaiante et all (2012). 

Analyzing Barrè vertically in the frontal plane, it was observed that 55% of the cases presented a mixed imbalance, 30% a 

descending imbalance and 15% an ascending imbalance. In the same plan, the analysis of the 4 articular stations was performed 

and this highlighted in most cases imbalances of at least 2 lines taken into analysis. Only 4 cases developed a harmonious 

compensation of the lines, that means a normal activity of the postural tonic system. The rest of the subjects showing disharmony 

between 2 lines (4 cases), 3 lines (12 cases) and between all lines (4 cases). Regarding the integration of the reflexes acting in 

the frontal plane, it was observed an incomplete integration of Pavlovorientation reflex (in 35% of the subjects), Landau reflex 

(70%), Galant Spinal reflex (100%), Perez spinal reflex (100%), STNR (70%), trunk extension reflex (10%), labyrinthine tonic 

reflex (80%). The incomplete integration of these reflexes determines low muscle tone and a deficient posture, poor motor 

coordination, dysfunctional gait, balance problem and temporo-spatial orientation problems. These clinical similarities were 

found by Rousie et al (2009) to be present in children with scoliosis. None of the subjects studied had fully integrated the Galant 

and Perez spinal reflexes responsible for the symmetrical posture of the body in the frontal plane. 

Transverse changes were assessed in the forward bending test using the scoliomer. As shown in Table 4, all subjects had 

a rotation of the vertebral bodies between 2ᵒ and 6ᵒ in different areas of the spine. In the test of reflexes that are active in the 

transverse plane, an incomplete integration was highlighted for crossed extensor reflex (in 40% of the subjects), Pavlov 

orientation reflex (35%), Bauer crawling reflex (60%), automatic walking reflex (3%), Moro reflex (85%), fear paralysis 

reflex (80%), Landau reflex (70%), flying and landing reflex (50%) %). The only reflex that was completely integrated was 

hands supporting reflex in all subjects.  Incomplete integration of reflexes in the transverse plane causes poor gait and running, 

repeated falls, poor muscle tone, poor coordination between the upper and lower limbs. Studies on coordination, balance and 

dynamics in children with scoliosis have shown a decrease in speed due to poor balance (Mallau S. et al, 2007) but also poor 

cross-sectional coordination between the scapular and pelvic girdle (Park et al 2016). 

Analyzing all the results obtained from the evaluations of the subjects, we can affirm that in the case of children with 

scoliosis there are reflexes that do not have a complete integration which affects the posture and tone of the back causing the 

development of scoliosis. Galant spinal reflex and Perez spinal reflexes, specific to the frontal plane, were not fully integrated 

in any subject from the analyzed group. Also Babkin palmomental reflex, ATNR, Moro reflex, labyrinthine tonic reflex, fear 

paralysis reflex and Landau reflex are not fully integrated in most children suffering from scoliosis. The lack of complete 

integration of these reflexes translates into poor muscle tone, poor coordination in movements, poor awareness of the body 

scheme. Thus, all the elements that were observed following the postural evaluation of the subjects can be correlated with the 

results obtained after testing the dynamic and postural reflexes. The results of this pilot study entitle us to ask a few questions. 

Could exercises that help integrate dynamic and posture reflexes change the posture of these children? Should kinetic 

treatments contain such exercises that help children with scoliosis respond correctly to environmental stimuli? We believe 

that a study of a larger group of children diagnosed with scoliosis could provide relevant information on work protocols for 

this condition. 

 

Conclusions 

 

The study conducted on a group of 20 children diagnosed with scoliosis and evaluated both in terms of posturology and 

degree of integration of dynamic and posture reflexes highlighted the following aspects: 
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- Following the evaluation of the 4 articular stations, the alignment of Barrè vertical in frontal and sagittal plane and the 

evaluation of the vertebral rotation, all the children studied showed an alteration of the posture in all planes 

- The dynamic and posture reflexes that act in the 3 anatomical planes have an influence on maintaining the correct posture 

of the body 

- All the children in the study did not have fully integrated Galant spinal reflex and Perez spinal reflex, that are active 

reflexes in the frontal plane and which due to their lack of integration cause poor posture 

- In over 80% of cases Babkin palmomental reflex, ATNR, Moro reflex, labyrinthine tonic reflex, fear paralysis reflex 

ware not fully integrated which causes poor muscle tone, difficulties in movement coordination, poor gait and balance. 

This pilot study is to be extended to a larger number of subjects to see if the common elements observed in this research 

are a pattern in people with scoliosis. We also intend to introduce in the case of this group in the kinetic program exercises to 

help the full integration of reflexes with incompletely integrated scheme. The group will be evaluated later according to the 

same protocol in order to observe the efficiency of the activity mode. 
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Abstract 

 

For the practice of monitoring the health and functional fitness of athletes in most sports, the first priority is to determine the rate of resting 

heart rate. However, this indicator at rest indicates the presence of long-term adaptation of the body to loads of a certain direction. At the 

same time, it is not so objective to determine the level of functional capabilities of children by resting heart rate indicator. More informative 

in working with this contingent is to focus on heart rate in the dynamics of competitive and training activities. Purpose. To establish heart 

rate indicators within the competitive activities of badminton players 10-12 years at the stage of preliminary basic training. Material and 

methods. Heart rate was determined during training and competition activities using the «Polar OH1» device. It was took into account the 

areas of work, the duration of the phases of rest and work, the minimum and maximum indicators recorded during the competitive activities 

of badminton players 10-12 years. Results. When holding badminton competitions, the duration of the games and the general confrontation 

between the two athletes can significantly depend on their qualifications and level of preparedness, the condition of the organism at the time 

of the competition, the tasks for the respective competitions, etc. Therefore, we divided the main indicators into two groups of games. 

Representatives of the first group were characterized by the end the match within two games and the second - three games to determine the 

winner. As a result, athletes who spent two games to get a result in the competitive process met with less resistance from the opponent, 

which allowed them to form a better advantage. Accordingly, at certain points in the game, the heart rate decreased more markedly, 

compared to athletes who were held competitive and more emotionally and physically intense competitive activities in three games. 

Badminton players aged 10−12 spend the most time in competitive conditions in the fourth and fifth heart rate zones (24.63−38.01% of the 

total playing time for matches that ended with two games and 27.21−38.04% total game time for meetings that ended with three games). 

 
Keywords: badminton, children, preparedness, competitions, stage of preliminary basic training. 
  

 

1. Introduction 

 

The dynamic change of competition rules affects the structure and content of competitive activities and, accordingly, the 

requirements for the structure and content of the training system (its individual aspects) of athletes at all stages of long-term 

improvement (Cabello Manrique, & González-Badillo, 2003; Sturgess, S., & Newton, R. U., 2008; . 

Physical fitness, as a basis for the development and improvement of other types of fitness should most quickly and 

accurately reproduce the changes proposed in the rules of the competition (Heang, Hoek, Quin, & Yin, 2012). Of particular 

importance is the qualitative process of improving physical qualities at the stage of preliminary basic training, which is the 

basis for further in-depth specialization of athletes (Abián, Castanedo, Feng, Sampedro, & Abian-Vicen, 2014). 

An integral indicator that helps to regulate the parameters of external load for athletes in badminton and not only is an 

indicator of the heart rate. 

For the practice of monitoring the health and functional fitness of athletes in most sports, the first priority is to determine 

the rate of resting heart rate (Duncan, Chan, Clarke, Cox, & Smith, 2017). However, this indicator at rest points out the 

presence of long-term adaptation of the body to loads of a certain direction. For the body of children at rest, it is not so 

objective. 
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Given the requirements for physical training and significant interdependence with the functionality of young athletes, we 

consider a more appropriate and informative definition of this indicator in the dynamics of competitive and training activities. 

This was achieved through the use of appropriate tools. 

The aim of the study: to establish indicators of heart rate within the competitive activity of badminton players aged 10−12 

at the stage of preliminary basic training. 

 

2 Material and methods  

 

Theoretical analysis and generalization of scientific and methodological data to clarify the problem field of research, 

pedagogical observations of heart rate during the competitive activities of badminton players aged 10-12 years, methods of 

mathematical statistics for processing the data. 

Participants. Within the framework of pedagogical observation, a significant number of indicators of competitive activity 

were analyzed against the background of fixing the objective indicator of heart rate, which was carried out using the device 

"Polar OH1". Work zones, duration of rest and work phases, minimum and maximum indicators recorded during the 

competitive activity of badminton players aged 10-12 were taken into account. 

Data acquisition was performed using specially designed software that was included in the standard package. The device 

itself, according to the recommendations (instructions) was fixed on the distal forearm of the athlete (Fig.1). 

 

 
Fig. 1. Image of a compact optical heart rate sensor "Polar OH1" 

 

Polar OH1 is a compact optical heart rate sensor that allows measurements to be made with the device fixed on the arm 

(forearm, shoulder) or temple. In our case, the point of attachment on the forearm was used. It is versatile and has been used 

with a seat belt and devices to measure heart rate on the wrist. Polar OH1 was used to obtain and transmit real-time heart rate 

data during competitive activities and training activities of qualified athletes at the stage of preliminary basic training in 

badminton. 

This device has the ability to synchronize, which allowed the competition to use only the device OH1 and then transfer 

data from competitions and training to a personal computer (laptop, phone). 

Based on the application of the algorithm offered in the software, the indicators of athletes within the competitive activity 

during direct registration were divided into five zones. In fact, they determine the essence of physical activity on the body of 

badminton players aged 10-12 years. The first zone provided for the indicators to be in the range of 124 beats / min., the 

second - 125−145 beats / min., the third - 146−166 beats / min., the fourth - 167−187 beats / min. and the fifth - more than 

188 beats / min. 

 

4. Results and discussion 

 

In analyzing these indicators, we took into account the objective conditions of the competition and the components defined 

by the rules of competitive activity. Thus, during the badminton competitions, the duration of the games and in general the 

confrontation between the two athletes can significantly depend on their qualifications and level of preparation, the state of 

the body at the time of the competition, tasks for the relevant competitions and so on (Karatnyk, Hrechaniuk, & Pityn, 2015; 

M. Duncan, Chan, Clarke, Cox, & Smith, 2017). 

Therefore, we divided the main indicators into two groups of play. Representatives of the first group were characterized 

by the completion of the play within two games and the second - three games to determine the winner. In addition, summary 

data is presented, regardless of the number of games in the play (Table 1). 
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Table 1. The value of heart rate indicators of Ukrainian badminton players at the stage of preliminary basic training in the conditions of competitive activity 

 

№ Indicator 
Meetings that ended with 

2 games (n=37) 

Meetings that ended with 

3 games (n=30) 

Generalized indicator 

(n=67) 

1 
The total duration of the game, s 

1401.97* 

±232.06 

2048.13* 

±374.70 

1692.30 

±442.55 

2 
Stay in the first zone of 

heart rate 

absolute values. s 
51.11 

±41.22 
40.43 

±38.99 
46.33 

±40.59 

3 
relative values.% 

3.58* 

±2.75 

2.01* 

±1.88 

2.88 

±2.52 
4 

Stay in the second zone of 

heart rate 

absolute values. s 
153.86 

±180.92 

140.43 

±155.71 

147.85 

±170.22 

5 
relative values.% 

10.06 
±9.70 

7.28 
±8.24 

8.82 
±9.18 

6 

Stay in the third zone of 
heart rate 

absolute values. s 
323.95* 

±219.63 

502.53* 

±356.68 

403.91 

±302.47 
7 

relative values.% 
23.74 

±17.62 

24.59 

±16.57 

24.12 

±17.16 

8 
Stay in the fourth zone of 

heart rate 

absolute values. s 
344.32* 
±134.18 

797.90* 
±367.32 

547.42 
±348.17 

9 
relative values.% 

24.63* 

±9.69 

38.94* 

±16.12 

31.04 

±14.79 
10 

Stay in the fifth zone of 

heart rate 

absolute values. s 
528.73 

±342.02 

566.83 

±417.80 

545.79 

±378.31 

11 
relative values.% 

38.01 
±25.58 

27.21 
±20.42 

33.17 
±24.02 

12 
Number of exits to the fifth heart rate zone, times 

6.95* 

3.47 

9.50* 

±4.15 

8.09 

±4.00 
13 The maximum heart rate of the athlete in CA, beats / 

min. 

198.41 

±10.73 

197.10 

±7.40 

197.82 

±9.40 

14 The minimum heart rate of the athlete in CA, beats / 
min. 

113.95 
±9.37 

119.57* 
±9.52 

116.46 
±9.84 

15 The average heart rate of the athlete in CA, beats / 

min. 

169.43 

±15.95 

170.43 

±13.73 

169.88 

±15.01 

Note: * - there are statistically significant differences between the indicators for meetings that ended with 2 and 3 parties. 

 

When analyzing athletes, we found that the number of those who complete their games in two and three parties are 

approximately the same (55.45% of the total number of games). This gives grounds to speak about the high probability of 

participation of athletes in competitive activities of different duration. Objectively, the meetings of the two parties last much 

shorter than the corresponding of the three parties (p≤0.01). Despite significant intra-group differences (± 232.06 and ± 374.70 

s), games from three parties last on average 646.16 s longer, which is 31.55%. At the same time, the total average duration of 

one match (competitive activity) for qualified badminton players at the stage of PBT is 1692.30 s. 

When analyzing the data of athletes' stay in one or another heart rate zone, we relied on absolute and relative values, which 

further allowed us to more objectively determine the level of physical activity of the competitive focus on the body of athletes. 

On the basis of the received data of the Ukrainian badminton players aged 10-12 years within competitive activity it is 

established that about 46.33 s from duration of game athletes are in the first zone of heart rate (to 124 beats / min.). Probably, 

this insignificant length of stay in this zone is connected with the emergence of certain situations of stopping the game, the 

transition of athletes between the halves of the field and other organizational moments during the game. 

At the same time, for games completed with two parties, the absolute values of being in the first heart rate zone are higher 

than for games completed with three parties. That is, at the general higher time there is a certain decrease in the time of athletes 

in the "initial" zone of heart rate. 

In our opinion, this may be due to the fact that in meetings with two parties, the resistance of rivals can be quite high, but 

the experience of one of the athletes is more convincing. Therefore, in situations of competitive activity, the psycho-emotional 

state of athletes is at a lower level. In contrast, athletes competing in three parties had more responsibility in performing 

technical and tactical actions, and therefore had a cumulative effect of physical and psycho-emotional influences. 

The assumptions are confirmed by the percentage of athletes who completed their fights in two and three parties. Thus, 

the former were 78.14% (p≤0.01) more in the first zone of heart rate than those who played three parties. Although intra-

group differences in both the first and the second case had significant limits (3.58 ± 2.75% and 2.01 ± 1.88%, respectively).  

There were also cases, both in the situation with the first and second groups of matches, when the athletes were not in this 

zone. We believe that this is due to the individual level of functionality of the relevant gaming activities, the individual 

importance of games for athletes and the intensity of competitive activities. Until the specified total time, as well as the time 

in some areas of the heart rate, the time for kneading was not taken into account. 

Analysis of the time spent by Ukrainian badminton  players aged 10–12 years in the second heart rate zone within the 

competitive activity (125–145 beats / min.), with visible differences in values, did not reveal statistically significant 
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differences. Thus, in games with the use of only two parties, the duration of stay in this zone averaged 153.86 seconds, and 

for the use of three parties - 140.43 seconds. Also, the percentage values were in favor of the first group of 10.06% and 7.28% 

of the total playing time. At the same time, the absolute values within the groups ranged significantly from 0 to 772 s for 

meetings with two games and from 30 to 708 s for meetings with three games. A significant range can also be observed for 

relative values. The presence of athletes in the second zone ranged from 0 to 40% for meetings with two games and from 1 to 

39% of the total frequency of the play for meetings with three games. 

Compared to the two previous zones of badminton intensity in the PBT stage, the share of the third zone was much higher. 

For both athletes who competed in two games and for athletes who competed in three games, it was within one quarter of the 

total playing time of the play (23.74% and 24.59%). At the same time, the absolute values were statistically significant 

differences at the level of 35.54%, p≤0.05 in favor of badminton players who played three games during the play. 

This indicates that the athletes had a sufficiently high level of excitation and activity of the cardiovascular system to ensure 

motor activity in the range of 146-166 beats / min. In our opinion, although this level does not provide the optimal intensity 

of competitive activity for badminton, but the work in this area could be associated with the performance of technical and 

tactical activities of the middle rhythm and tempo level. We assume that such values of heart rate could also be present mostly 

during the transition of the serve, the re-performance of the serve by athletes with a relatively continuous activity of badminton 

players. Undoubtedly, the presence of longer phases of rest between the performance of technical and tactical actions would 

lead to a decrease in heart rate and its stay within the first two zones. 

More valuable is the information that indicates near the extreme and extreme physical activity of badminton players aged 

10-12 years in a competitive environment (Cabello Manrique, & González-Badillo, 2003; Goh, Mokhtar, & Mohamad, 2016). 

In our opinion, they reflect the level of special physical fitness and technical and tactical skills of badminton athletes. 

Despite the fact that to study the indicators of competitive activity, we conducted an additional study of technical and 

tactical actions of badminton players at the stage of PBT, we note that athletes show high intensity of competitive actions in 

the fourth and fifth zones of heart rate (Chow, Seifert, Herault, Chia, & Lee, 2014; Ozmen, Aydogmus, 2017). 

According to the data obtained, it can be stated that Ukrainian athletes who use all three games significantly outnumber 

badminton players who spend two games to get the result. This is reflected in both absolute and relative heart rate. For 

example, in absolute terms, the advantage was 453.58 s (p≤0.01) in favor of badminton players who played three games. This 

was predictable, because the presence of the third game indicates the additional cost of time and increased competition 

between athletes, or a certain wave-like efficiency and effectiveness of technical-tactical and special physical training of 

badminton players. 

However, a statistically significant difference in heart rate was also characteristic of the relative indicators of athletes in 

the fourth zone of heart rate. Thus, athletes who spent two games to get the result in this zone of heart rate averaged 24.63% 

of the total playing time, which is 36.74% less than athletes who achieved the result in three games. 

Therefore, it is possible to make improved requirements for the special physical fitness of badminton players aged 10-12, 

which is to maintain a high intensity of technical and tactical actions throughout the match, and increase them in games that 

last for three games. That is, with higher competition, athletes should be better able to show special physical fitness, in 

particular in terms of speed and speed-strength endurance. 

At the same time, for Ukrainian badminton players aged 10-12, regardless of the number of games spent to achieve the 

result, approximately the same in absolute and relative indicators of stay in the fifth zone of heart rate, characterized by 

extreme physical activity in competitive activities. 

With different total durations, athletes who spent two games to complete the play were in the limit zone of 528.73 seconds 

and  those who spent three games - 566.83 seconds. Significant internal variability was found for both groups (± 342.02 s and 

± 417.80 s). 

For relative indicators, a certain advantage is inherent in badminton players who spend less games in the play, but it only 

came close to statistically significant (p = 0.07), although it was 39.69%. This, again, was due to a fairly large spread of 

indicators within these groups of Ukrainian badminton players (from 4% to 49% and from 11% to 63% of the total playing 

time, respectively, for athletes who competed in two and three games). 

Therefore, we can state that Ukrainian badminton players aged 10-12 years spend in the conditions of competitive activity 

on average in the heart rate zones of the limit and near the limit level of 873.05 s (for competitive activities in two games) 

and 1364.73 s (for competitive activities in three games). We studied these indicators for the first time and allow to analyze 

the requirements for physical and functional fitness of badminton players at the stage of PBT. 

In addition to the number of athletes in the limit zone of heart rate (fifth, more than 188 beats / min.), we used the tools to 

record the number of times that athletes crossed the limit of this zone. It was found that with increasing time for competitive 

activities, the number of badminton players entering the fifth zone of heart rate was also higher. Athletes who competed during 

two games crossed the limit zone on average 26.88% less often (p≤0.01) than athletes who competed during three games. 

Although this is quite expected, we note that with increasing time of competitive activity, the possibilities of functional support 

of the body of young athletes for high-intensity specific motor activity become more difficult (Ooi, A., Ahmad, Kwong, 

Sompong, Mohd Ghazali, & Thompson, 2009). That is, such manifestations require a high level of special physical fitness. 
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With more exits to the limit zone of the heart rate by athletes who competed in three games, the average duration of such 

phases of work for Ukrainian badminton players was slightly less than for athletes who spent two games (32.76 s, 57.57% at 

p = 0.07). Badminton players who spent two games on average for one crossing of the boundary (fifth) zone spent 89.66 s (± 

100.42) and three games - 56.90 s (± 38.01). Although we cannot focus on this indicator objectively, because in both groups 

there were athletes who did not cross this line once or only once. 

The data on the values of heart rate according to the results of competitive activity turned out to be interesting. Regardless 

of the duration of the play (two or three games), Ukrainian badminton players showed approximately the same maximum and 

minimum group values. Badminton players who spent two games and three games reached the maximum heart rate at 198.41 

± 10.73 and 197.10 ± 7.40 beats / min. (difference was 1.31 beats / min., 0.66%, p = 0.56); mean values of 169.43 ± 15.95 

and 170.43 ± 13.73 (the difference was 1.00 beats / min., 0.59%, p = 0.79). Only in the minimum values of heart rate there 

were statistically significant differences with the existing advantage of athletes who played three games (113.95 ± 9.37 vs. 

119.57 ± 9.52, the difference was 5.62 beats / min., 4.70% , p = 0.02). 

 

Conclusions 

 

Athletes who spent two games to get a result in the process of competitive activity met with less resistance from the 

opponent, which allowed them to form a better advantage. Accordingly, at certain points in the game, the heart rate decreased 

more markedly, compared with athletes who were competitive and more emotionally and physically intense competitive 

activities in three games. 

For Ukrainian badminton players aged 10-12, we can talk about the presence of differences in the level of physical, 

technical and tactical fitness of athletes, physical development and functionality due to the ontogenesis of the child's body. 

However, this stage is a prerequisite for the further development of sportsmanship of badminton players and should form in 

athletes a certain level of indicators of training and competitive training in accordance with the general trends in the 

development of the sport. 

Badminton players aged 10−12 spend the most time in competitive conditions in the fourth and fifth heart rate zones 

(24.63−38.01% of the total playing time for meetings that ended with two games and 27.21−38.04% of the total playing time 

for meetings that ended with three games. 
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Abstract 

 
The article presents the peculiarities of tactics of elite Greco-Roman wrestlers in competition system in Olympic cycle. The analysis of the 

performance’s dynamics and results of 24 elite athletes allowed to reveal the specifics of their participation tactics in the official events 

during 2013-2016. The number of competitions held by elite Greco-Roman wrestlers during four seasons changed in each season. In the 

2013 season, the average group number of competitions in which 24 athletes participated was 3.89 ± 2.28, in 2014 – 4.45 ± 1.77. In the 

2015 season, those indicators slightly decreased to 3.75 ± 1.67, but in 2016 they were higher –  3.88 ± 1.60. The participation tactics in the 

competition system in Greco-Roman wrestling during each season and the whole Olympic cycle also differed depending on the dynamics 

of sports results. In 2013-2016 elite Greco-Roman wrestlers used four types of participation tactics: leadership holding, gradual improving 

of results, combined, leadership coming back. The highest results at World Championships and other official events were demonstrated by 

wrestlers who used tactics of leadership holding. In other groups those results were different in each season.  

 
Keywords: competitions, Olympic Games, calendar, season, results. 

 

1. Introduction 

 

Sports tactics is a specific activity of athletes during the competition (Keller, 1975; Lochman, et al., 2021). Its’ peculiarities 

in martial arts are represented in great amount of scientific works (Platonov, 2015; Ryzhkova, 2016; Korobeinikova et al., 

2020). At the same time, there is a contradiction between the understanding of tactics by different authors (Kamaev, Tropin, 

Kostyukov, 2017). Some of them are ensured that tactics is a way of combination and implement of motor actions to solve 

competition problems, taking into account the rules and different conditions (Chino et al., 2015; Isik, Cicioglu, Gul, & Alpay, 

2017). On the contrary, in other researches tactics is considered at different levels: 1 – in special situation in the bout, 2 – 

during the whole bout, 3 – during the tournament and its stages, 4 – in the competition system (Tumanyan, 2006; Malkov, 

Gozhin, 2009). Thus, at the present stage, the understanding of tactics is essential for the whole training system and, especially, 

for tactical training in Olympic combat sports.  

 The current trends of research in wrestling are mostly connected with the analysis of competition performance and 

changes caused by new competition rules (Tunnemann, & Curby, 2016; Latyshev et al., 2019), as well as movement 

parameters of the elite athletes (Korobeinikova et al., 2020). Some scientists also pay great attention to the development of 

innovative means for technical and tactical training (Lopez-Gonzalez, Miarka, 2013) and injury prevention during the 

competition season (Shadgan, Feldman, Jafari, 2010). Psychophysiological parameters of elite wrestlers during different 

competitions are discussed in works by Barbas et al. (2011), Dudnyk et al. (2017), Mirzaei, Moghaddam, & Abadi (2017).  

Unfortunately, the participation tactics in a particular tournament (World Championship or the Olympic Games) is covered 

fragmentally (Lopez-Gonzalez, 2015; Latyshev, Tropin 2020). Some authors only discuss its’ focus on the achievement of 

result or winning a medal using the most effective actions and their combinations. But there are still no data about the types 

of the participation tactics during the season or the whole Olympic cycle, tactics of weight category choice etc. In our previous 

papers we discussed such types of tactics in fencing and women’s wrestling and discovered that they are connected with the 

specifics of the current Olympic qualification system (Zadorozhna et al., 2020, 2021).  

Hypothesis. We assumed that the participation tactics of elite Greco-Roman wrestlers may differ depending on the 

dynamics of sports results in official international tournaments during the season and the whole Olympic cycle.  
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The purpose of the study was to determine the features of the participation tactics of elite athletes in the competition system 

in Greco-Roman wrestling during 2013-2016 Olympic cycle.  

 

2. Materials and methods 

 

Participants 

In this study we analyzed the dynamics of performances and results of 24 elite Greco-Roman wrestlers who won gold, 

silver and bronze medals at the Games of XXXI Olympiad 2016 in Rio de Janeiro in different weight categories (four athletes 

in each of six weight categories). To do this, we used athletes’ individual profiles on the United World Wrestling (UWW) 

website. Unfortunately, due to the global pandemic, the main part of the 2020 season was postponed (including the World 

Olympic Qualifying Events). Therefore, it is impossible to make correct conclusions about the participation tactics during 

2017-2020. That is why we analyzed the previous Olympic cycle.   

Study design 

Our attention was focused on such parameters: 

• the number of competitions in which each athlete participated during the season (absolute value and percentage of 

the maximum number of events); 

• the results at the main events of the season: during the 1st-3rd seasons – at the World Championships (WCh), in the 

4th – at the Games of XXXI Olympiad); 

• the number of competitions in which the athlete won medals during the season (percentage of the total number of 

competitions in which he participated during the season, hereinafter – “indicator of medal achievements”); 

• “average place” – the average mean of all places that athletes took in competitions during the season; 

• the ratio of competitions of different age categories in which the athlete took part during the season (Cadets, Juniors, 

Seniors); 

• the highest and lowest result during the season (place in competitions); 

• the number of competitions that the athlete finished at different stages – 1/4, 1/8, etc. (percentage of the total number 

of competitions in which the athlete participated during the season); 

• peculiarities of the Olympic qualification – whether the athlete or another representative of the NOC of the country 

succeeded personally; in which of the four stages of the Olympic qualification system it was done. 

Additionally, we took into account the range of weight categories in which wrestlers performed during the four seasons 

2013-2016, and the number of competitions held in the particular weight category (if the athlete competed in few categories). 

Statistical Analysis 

We analyzed the data with the STATISTIKA 10.0 software and Microsoft Excel 2016. The results are discribed by the 

average mean ± standard deviation (SD), Max – maximum in the season; Min – the minimum in the season.  Shapiro-Wilk’s 

test was used to check normality of distribution of the indicators of 24 elite Greco-Roman wrestlers during four seasons within 

2013-2016 Olympic cycle. This test was also used to check normality of distribution of the same indicators in four groups of 

athletes who used different types of tactics in 2013-2016 Olympic cycle. To determine the significance of differences of the 

results in each group we used parametric and non-parametric tests. In case of normal distribution of indicators, we used the 

single-factor analysis of variance ANOVA. In case of absence of normal distribution, we used non-parametric Kruskal-Wallis 

H-test. If the indicators in one season were normally distributed, but in other seasons there was absence of normal distribution, 

we used both tests ANOVA and Kruskal-Wallis H-test. Method Bonferroni was used for correction in both tests. The level of 

statistical significance of differences was set at p ≤ 0.05. 

 

3. Results 

 

The competition system is regulated by the "International Wrestling Rules". According to it, for "Seniors" age category 

during the 2013-2016 Olympic cycle there were planned 42-44 tournaments in each season. We established that the dynamics 

of wrestlers’ performances was the following. In the 2013 season, the average group number of competitions in which 24 

athletes participated was 3.89 ± 2.28, in 2014 – 4.45 ± 1.77. In the 2015 season, those indicators slightly decreased to 3.75 ± 

1.67, but in 2016 they were higher –  3.88 ± 1.60. At the same time, the results at the main competitions and the medal 

achievements changed in different manner. According to our assumption, it is connected with the use of different types of 

participation tactics. To prove that the next step of our work aimed to compare those data in some group of wrestlers.  

The first group (n = 7) included representatives of all weight categories, who showed high results in each season. Their 

participation tactics in 2013-2016 seasons was defined as leadership holding (Table 2). 
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Table 1. The dynamics of competition practice and results of elite Greco-Roman wrestlers who used tactics of leadership holding in 2013-2016 Olympic 

cycle (n = 5) 

Indicators 
Seasons ANOVA 

p-value 

Kruskal-Wallis 

p-value 2013 2014 2015 2016 

The number 

of events 

Mean ± SD 4.00 ± 1.00 4.00 ± 1.73 2.80 ± 0.84 2.80 ± 0.84 

0.252 0.187 
Range 

(Min –  Max) 
3 – 5 1 – 5 2 – 4 2 – 4 

Shapiro-Wilk p-value 1 0.024 0.385 0.385 

AP 

Mean ± SD 1.37 ± 0.26 1.69 ± 0.88 1.35 ± 0.34 1.52 ± 0.46 

0.788 0.615 
Range 

(Min –  Max) 
1.20 – 1.67 1.00 – 3.00 1.00 – 1.75 1.00 – 2.00 

Shapiro-Wilk p-value 0.052 0.0004 0.0009 0.0003 

The highest 
result 

Mean ± SD 1.00 ± 0.00 1.40 ± 0.89 1.00 ± 0.00 1.00 ± 0.00 

0.493 0.457 
Range 

(Min –  Max) 
1 – 1 1.00 – 3.00 1 – 1 1 – 1 

Shapiro-Wilk p-value 1 0.003 1 1 

The lowest 

result 

Mean ± SD 2.33 ± 0.58 2.00 ± 1.00 2.00 ± 1.22 2.20 ± 0.84 

0.954 0.877 
Range 

(Min –  Max) 
2 – 3 1 – 3 1 – 4 1 – 3 

Shapiro-Wilk p-value 0.131 0.149 0.18 0.385 

IMA, % 

Mean ± SD 100 ± 0.00 100 ± 0.00 95.00 ± 11.18 100 ± 0.00 

0.493 0.995 
Range 

(Min –  Max) 
100 – 100 100 – 100 75.00 – 100 100 – 100 

Shapiro-Wilk p-value 0.01 0.0008 0.002 0.0008 

Results at the 

main 

competitions 

Mean ± SD 2.00 ± 0.00 2.00 ± 1.00 1.40 ± 0.55 2.00 ± 1.00 

0.627 0.604 
Range 

(Min –  Max) 
2 – 2 1 – 3 1 – 2 1 – 3 

Shapiro-Wilk p-value 1 0.149 0.019 0.149 

 

Note. Mean – arithmetic mean; SD – standard deviation; Max – the maximum in the season; Min – the minimum in the season; AP – “average 
place”, the average mean of all places that athletes achieved in competitions during the season; IMA, “indicator of medal achievements” – the ratio of events 

in which athletes won medals to the total number of tournaments held by them during the season (%); the highest / the lowest results – the highest / the lowest 

places which athletes achieved during the season; results at the main competitions – the places taken by athletes at the World Championships in 1st-3rd seasons 
(2013-2015), and the Games of XXXI Olympiads the 4th season (2016). 

 

During the 1st and 2nd seasons, athletes in this group used stable amount of competitive practice. In the 3rd season, this 

indicator slightly decreased and in the 4th season it was the same. Other indicators were high and stable in every season. It is 

interesting that all athletes won gold, silver and bronze medals in every tournament. The lowest result in 2013-2016 was the 

fourth place. The Kruskal-Wallis and ANOVAp-values showed that there are no significant differences between the means 

of any indicator at statistical significance p ≤ 0.05. It confirmed that athletes’ results during four seasons were almost equal 

and high (as they were leaders).  

The second group (n = 12) included representatives of all weight categories, whose results gradually increased in each 

season (they were the highest in 2016). The number of events gradually increased, but the highest it was in the 2nd season. It 

is interesting that almost all other parameters increased in every season and the highest results were demonstrated in the 4th 

(2016) season (Table 3).  

 
Table 2. The dynamics of competition practice and results of elite Greco-Roman wrestlers who used tactics of who used tactics of gradual increase of 

results in 2013-2016 Olympic cycle (n = 12) 

Indicators 
Seasons ANOVA 

p-value 

Kruskal-Wallis 

p-value 2013 2014 2015 2016 

The number 
of events 

Mean ± SD 3.44 ± 2.92 4.70 ± 2.21 3.83 ± 1.50 4.50 ± 1.73 

0.553 0.414 
Range 

(Min –  Max) 
1 – 8 1 – 8 1 – 8 2 – 8 

Shapiro-Wilk p-value 0.024 0.959 0.703 0.436 

AP 

Mean ± SD 4.61 ± 3.42 3.79 ± 1.80 5.24 ± 3.31 2.74 ± 0.98 

0.114 0.649 
Range 

(Min –  Max) 
1.00 – 11.33 1.00 – 6.86 2.00 – 13.83 1.67 – 5.00 

Shapiro-Wilk p-value 0.00001 0.000005 0.00003 0.00002 

The highest 

result 

Mean ± SD 1.56 ± 0.88 1.60 ± 1.26 1.75 ± 1.29 1.42 ± 0.67 

0.895 0.985 
Range 

(Min –  Max) 
1 – 3 1 – 5 1 – 5 1 – 3 

Shapiro-Wilk p-value 0.0015 0.0002 0.0004 0.0005 

The lowest 
result 

Mean ± SD 11.67 ± 11.39 7.60 ± 5.15 10.17 ± 6.63 5.25 ± 3.25 

0.165 0.22 
Range 

(Min –  Max) 
1 – 32 1 – 15 3 – 25 2 – 13 

Shapiro-Wilk p-value 0.126 0.18 0.059 0.022 
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Indicators 
Seasons ANOVA 

p-value 
Kruskal-Wallis 

p-value 2013 2014 2015 2016 

IMA, % 

Mean ± SD 76.20 ± 25.63 66.12 ± 31.15 56.04 ± 27.39 86.81 ± 16.07 

0.034* 0.81 
Range 

(Min –  Max) 
37.50 – 100 0.00 – 100 0.00 – 100 50.00 – 100 

Shapiro-Wilk p-value 0.008 0.002 0.011 0.0002 

Results at the 

main 

competitions 

Mean ± SD 17.50 ± 13.33 7.20 ± 4.60 10.33 ± 5.63 2.58 ± 0.67 

0.0008* 0.0003* 
Range 

(Min –  Max) 
3 – 32 3 – 14 5 – 19 1 – 3 

Shapiro-Wilk p-value 0.907 0.546 0.071 0.0005 

 

Note. Mean – arithmetic mean; SD – standard deviation; Max – the maximum in the season; Min – the minimum in the season; AP – “average 
place”, the average mean of all places that athletes achieved in competitions during the season; IMA, “indicator of medal achievements” – the ratio of events 

in which athletes won medals to the total number of tournaments held by them during the season (%); the highest / the lowest results – the highest/ the lowest 

places which athletes achieved during the season; results at the main competitions – the places taken by athletes at the World Championships in 1st-3rd seasons 
(2013-2015), and the Games of XXXI Olympiads the 4th season (2016); * – significantly different indicators (p ≤ 0.05).   

 

Six wrestlers of this group didn’t take part in WCh 2013 and 2014. Moreover, three athletes didn’t take part in any official 

international tournament in 2013-2015. We suppose it was connected with their participance in “Junior” events. At the same 

time, the dynamics of the achievements of two sportsmen (S. A. B. from the Kingdom of Norway and та C. I. from Republic 

of Turkey) was wavily. In 2014 both of them won medals at WCh, but in next seasons their results decreased. As their 

achievements in the 1st and 3rd seasons were less successful, we included the athletes in the group who used tactics of gradual 

increase of results.  

The Kruskal-Wallis showed that there was no significant difference between majority of indicators in the second group, 

excepting the results at the main competitions. The ANOVA p-values proved that the significant difference was also present 

for “indicators of medal achievements”.  

The third group (n = 4) included athletes who improved their results during the 1st and 2nd seasons, and kept them at a high 

level during the following years. Their tactics was described as combined (Table 4). 

 
Table 3. The dynamics of competition practice and results of elite Greco-Roman wrestlers who used combined tactics in 2013-2016 Olympic cycle (n = 4) 

Indicators 
Seasons ANOVA 

p-value 
Kruskal-Wallis 

p-value 2013 2014 2015 2016 

The number 

of events 

Mean ± SD 4.75 ± 2.06 4.50 ± 1.00 4.50 ± 1.91 3.00 ± 1.41 

0.452 0.562 
Range 

(Min –  Max) 
3 – 7 4 – 6 3 – 7 1 – 4 

Shapiro-Wilk p-value 0.236 0.017 0.382 0.232 

AP 

Mean ± SD 5.40 ± 1.05 2.44 ± 1.05 4.29 ± 2.25 1.46 ± 0.55 

0.007* 0.029* 
Range 

(Min –  Max) 
6.33 1.75 – 4.00 1.40 – 6.43 1.00 – 2.25 

Shapiro-Wilk p-value 0.053 0.0001 0.053 0.009 

The highest 

result 

Mean ± SD 1.00 ± 0.00 1.00 ± 0.00 1.00 ± 0.00 1.00 ± 0.00 

1 1 
Range 

(Min –  Max) 
1 – 1 1 – 1 1 – 1 1 – 1 

Shapiro-Wilk p-value 0.003 0.003 0.003 0.003 

The lowest 
result 

Mean ± SD 13.50 ± 4.04 7.00 ± 6.73 9.75 ± 6.60 2.00 ± 0.82 

0.048* 0.046* 
Range 

(Min –  Max) 
10 – 19 3 – 17 2 – 17 1 – 3 

Shapiro-Wilk p-value 0.688 0.06 0.999 0.9034 

IMA, % 

Mean ± SD 51.79 ± 14.07 89.58 ± 12.50 72.62 ± 18.80 100 ± 0.00 

0.001* 0.875 
Range 

(Min –  Max) 
33.33 – 66.67 75.00 – 100 57.14 – 100 100 – 100 

Shapiro-Wilk p-value 0.537 0.054 0.13 0.003 

Results at the 
main 

competitions 

Mean ± SD 8.00 ± 4.24 3.00 ± 2.00 1.75 ± 0.96 1.50 ± 0.58 

0.012* 0.122 
Range 

(Min –  Max) 
5 – 11 1 – 5 1 – 3 1 – 2 

Shapiro-Wilk p-value 1 1 0.382 0.062 

 
Note. Mean – arithmetic mean; SD – standard deviation; Max – the maximum in the season; Min – the minimum in the season; AP – “average 

place”, the average mean of all places that athletes achieved in competitions during the season; IMA, “indicator of medal achievements” – the ratio of events 

in which athletes won medals to the total number of tournaments held by them during the season (%); the highest / the lowest results – the highest / the lowest 
places which athletes achieved during the season; results at the main competitions – the places taken by athletes at the World Championships in 1st-3rd seasons 

(2013-2015), and the Games of XXXI Olympiads the 4th season (2016); * – significantly different indicators (p ≤ 0.05).   

 

Kruskal-Wallis and ANOVA p-values showed that in the third group there was no significant difference between the 

number of events and the highest results. On the contrary, the other indicators were significantly different at level p ≤ 0.05. It 
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confirmed that athletes of the third group combined tactics of qradual increase of results (in the 1st and 2nd seasons) and 

leadership holding (in the 3rd and 4th).  

The fourth group of athletes (n = 3) also demonstrated high results. Unlike the group of leaders, in the 2nd or 3rd seasons 

their achievements decreased. Fir example, such situation was typical for R. V. from Russian Federation in 2014, for E. T. 

from Republic of Uzbekistan and H.-W. K. from the Republic of Korea in 2015. However, in the following seasons they 

increased the results again and became the leaders (Table 5).  

 
Table 4. The dynamics of competition practice and results of elite Greco-Roman wrestlers who used tactics of leadership coming back in 2013-2016 Olympic 

cycle (n = 3) 

Indicators 
Seasons ANOVA 

p-value 
Kruskal-Wallis 

p-value 2013 2014 2015 2016 

The number 

of events 

Mean ± SD 4.00 ± 1.73 4.33 ± 1.53 4.00 ± 1.00 4.33 ± 1.15 

0.98 0976 
Range 

(Min –  Max) 
2 – 5 3 – 6 3 – 5 3 – 5 

Shapiro-Wilk p-value 0.131 0.99 1 0.131 

AP 

Mean ± SD 2.60 ± 2.27 3.97 ± 1.57 3.88 ± 3.22 3.38 ± 3.15 

0.914 0.582 
Range 

(Min –  Max) 
1.00 – 5.20 2.25 – 5.33 1.33 – 7.50 1.33 – 7.00 

Shapiro-Wilk p-value 0.016 0.072 0.288 0.024 

The highest 

result 

Mean ± SD 1.00 ± 0.00 1.33 ± 0.58 1.00 ± 0.00 1.33 ± 0.58 

0.596 0.532 
Range 

(Min –  Max) 
1 – 1 1 – 2 1 – 1 1 – 2 

Shapiro-Wilk p-value 1 0.131 1 0.131 

The lowest 

result 

Mean ± SD 5.00 ± 5.29 9.33 ± 3.06 9.33 ± 7.02 6.33 ± 6.66 

0.732 0.733 
Range 

(Min –  Max) 
1 – 11 6 – 12 2 – 16 2 – 14 

Shapiro-Wilk p-value 0.644 0.99 1 0.267 

IMA, % 

Mean ± SD 86.67 ± 23.09 63.89 ± 12.73 76.67 ± 25.17 86.67 ± 23.09 

0.551 0.996 
Range 

(Min –  Max) 
60.00 – 100 50.00 – 75.00 50.00 – 100 60.00 – 100 

Shapiro-Wilk p-value 0.046 0.07 0.112 0.05 

Results at the 

main 
competitions 

Mean ± SD 2.00 ± 1.00 7.50 ± 6.36 7.33 ± 5.51 2.33 ± 1.15 

0.263 0.387 
Range 

(Min –  Max) 
1 – 3 3 – 12 1 – 11 1 – 3 

Shapiro-Wilk p-value 1 1 0.307 0.131 

 

Note. Mean – arithmetic mean; SD – standard deviation; Max – the maximum in the season; Min – the minimum in the season; AP – “average 

place”, the average mean of all places that athletes achieved in competitions during the season; IMA, “indicator of medal achievements” – the ratio of events 

in which athletes won medals to the total number of tournaments held by them during the season (%); the highest / the lowest results – the highest / the lowest 
places which athletes achieved during the season; results at the main competitions – the places taken by athletes at the World Championships in 1st-3rd seasons 

(2013-2015), and the Games of XXXI Olympiads the 4th season (2016); * – significantly different indicators (p ≤ 0.05).   

 

The Kruskal-Wallis and the ANOVA p-values confirmed no significant difference between all indicators in the fourth 

group.  

 

4. Discussion 

 

Tactics and tactical training are the essentials of competitive activity and training process in Olympic combat sports (Biac, 

Hrvoje, & Sprem, 2014). Despite the great amount of papers devoted to these issues, most scientists still don’t have a unified 

approach either to tactical training implement or to the understanding of tactics as a phenomenon. That is why in most papers 

tactics is presented only as special activity during the bout or its’ fragments (Chino et al., 2015; Lopez-Gonzalez, 2015; 

Latyshev, Tropin 2020). Thus, our research aimed to prove that tactics should be described also as a special activity during 

the season and the whole Olympic cycle.  

In previous papers we described the participation tactics of elite fencers and wrestlers (Zadorozhna et al., 2020). We 

discovered that fencers participate in maximum events during each season as their results influence on the position in the 

official Rankings. According to this fact, we found that elite fencers use five types of participation tactics: leadership holding, 

gradual increase of the position in the official Ranking List, holding the position in the official Ranking List, leadership 

coming back and combined tactics.  

On the contrary, in women’s and freestyle wrestling we established four types of tactics: leadership holding, gradual 

increase of the results, leadership coming back and combined tactics (Zadorozhna, 2021). It was found that most elite wrestlers 

preferred to increase their results and competition practice during the 1st – 4rd seasons of the Olympic cycle 2013-2016. Similar 

results were discussed in papers by Latyshev and Tropin (2020) about Greco-Roman wrestling from 1993 to 2016. However, 
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the number of competitions in their work is the sum of performances of all Olympic champions. The authors didn’t pay enough 

attention to the athletes’ results at different competitions to make conclusions on their tactics.  

Instead, we confirmed that in 2013-2016, elite Greco-Roman wrestlers participated in different amount of events in four 

seasons. Moreover, five of them didn’t take part in any official event in 2013. Three athletes (Sh. O. from Japan, Sh. B. from 

Georgia, D. M. K. from Federal Republic of Germany) participated only in “Juniors” age category. In 2014 only two athletes 

missed the season (Sh. B. from Georgia and S. S. from Russian Federation). They both participated only in “Juniors” age 

category. In 2015-2016 none of athletes missed a season, but two wrestlers participated both in the competitions for “Juniors” 

and “Seniors” (D. M. K. from Federal Republic of Germany and S. S. from Russian Federation). In 2016 no athlete took part 

in events for “Juniors”.  

In comparison, in women and freestyle wrestling in 2013-2016 seasons there were found more types of participation 

tactics. The first one included performances only in the age category “Cadets”. In 2013, it was used by two representatives of 

freestyle wrestling – R. H. from Japan and A. S. from Russian Federation. The second one consisted in a combination of 

performances in the age categories “U-23” and “Seniors”. In 2014, it was used by one representative of women's wrestling 

(M. M. from Republic of Belarus), in 2016 – by two representatives of freestyle wrestling (A. S. from Russian Federation and 

G. P. from Georgia). The third type of tactics meant performances exclusively among “Seniors”, despite the possibility of 

performances in the younger age categories. In 2013-2014 seasons it was used by two representatives of freestyle wrestling 

A. S. from Russian Federation and K. F. S. from USA. 

Interestingly, in 2015 one representative of freestyle wrestling (G. P. from Georgia) took part in a Greco-Roman wrestling 

tournament in the weight category “130 kg”. This fact proved assumption that elite athletes may use different types of 

participation tactics depending on their results and tactical tasks during the season, specifics of training process, prospectives 

of the Olympic qualification etc.  

In our opinion, the obtained results are actual in the current Olympic cycle of 2016-2020. On the one hand, there were no 

significant changes in the competition system (athletes still may combine the participance in different age categories). On the 

other hand, the Olympic qualification system 2020 in Tokyo has not changed much compared to the same system in 2016 

(excepting the number of World Qualifying Events. Thus, we assume that the results can be extrapolated to the current 

Olympic cycle. At the same time, some changes concerned the limits of weight categories (classes) and their amount at 

different events. That is why the issue of weigth category choice may be the prospective of further research.  

 

Conclusions  

 

There are four types of participation tactics in the competition system in Greco-Roman wrestling. In 2013-2016 Olympic 

cycle they included leadership holding, gradual increase of results, combined, leadership coming back. The main differences 

between types of tactics are the number of competitions in which athletes take part in every season of the current Olympic 

cycle, the dynamics of results, the combination of participants in events for different age categories.  
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Abstract 

 

For decades, one of the most popular ideas in the academic literature is the idea that Physical Education is defined as a process through 

which an individual obtains optimal physical, mental, social skills and fitness through physical activity. The supremacy of one type of 

knowledge (declarative knowledge of motor skill or sport specific textbook techniques) has arguably long constrained the knowledge base 

of sport in physical education. The examination of teaching effectiveness, within educational domains such as sport pedagogy, remains an 

important focus on matching the demands of students. Drawing on a broadly critical pedagogical perspective, it is the purpose of this paper 

to draw the attention on effectiveness of students’ quality professional education at a higher educational institution, in particular the 

Department of Physical Culture and Public Health Sciences (PC&PHS) of Yuriy Fedkovych Chernivtsi National University. The 

researchers’ focus revolves around the factors that influence PE teachers’ performance and professional development, based on forming a 

holistic-interactional paradigm frame that encompasses the research of the dynamics of the relationship between hypothetical constructs. 

Consequently, the present study has been developed in two stages and makes use of qualitative methods. The first phase of the research was 

based on the study of bibliographic materials and sources of secondary data (official studies, evaluation reports, websites and papers), by 

eliciting the process through which knowledge is (re)produced, teachers can place their work in a broader context and this can help in setting 

realistic expectations for student. The second stage uses the case study approach, so we explicitly accounted for the accumulated experience 

with sport teaching for several groups of students, in particular the 1-6-year-students of the Faculty of PC&PHS.  More specifically, we 

consider the impact of this re-objectification of pedagogical construct in PE teachers’ formation. The optimal scientific and methodological 

support of the educational process is available through technologies, methodological developments and curricula that facilitate improving 

students-teachers’ rapport and have positive implications for further students’ academic and social development. Accordingly, it is 

suggested that the outcomes of the application of pedagogical approaches and renewed PE curriculum, including teacher and students’ 

feedback, and curriculum further tailoring should be reported and further discussed. To our knowledge, training activities for PE teachers 

concerning the new curriculum and new cutting-edge teaching approaches and methods should be addressed more frequently.  
 

Keywords: PE Teacher, Quality Physical Education, Pedagogical Process, Pedagogical Technology, Pedagogical Culture, Curriculum Development and 

Evaluation.  
 

 

1. Introduction 

 

To date, the social innovation concept in various disciplines sets fundamentally new requirements to stipulate the cutting-

edge PE teachers’ self-making from both the theoretical and practical standpoints. The current study seeks to address how to 

bring about sustainable health-enhancing change for individuals, communities, and society, whilst creating a supportive 

learning environment for PE teachers – an extraordinary, creative personality, a bearer of culture accumulated inter-social and 

professional values. Scientific evidence and international declarations of the significance and importance of sports and 

physical education prove that the pedagogies of HPE (health and physical education) have the potential to equip young people 

with the knowledge to navigate an informed pathway through competing knowledge claims concerning their physical activity, 

the body and health. The researchers’ focus revolves around the factors that influence PE teachers’ performance and 

professional development, based on forming a holistic-interactional paradigm frame that encompasses the in-depth analysis 

of the relationship dynamics between hypothetical constructs. Other disputes are held in the realm of a student’s personal 

aspirations for learning and the statutory tasks of the educational process as well as between the needs of a society in bringing 

up a healthy generation alongside with the lack of young specialists’ professional readiness to efficiently involve students to 

the physical culture and healthy lifestyle values. A university professor should correlate the difference between his/her 

subjective orientation on the socially mature and creative personality and its real heterogeneity of its social experience, 
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individual goals and life stance. Consequently, the basis of students’ professional education tailoring through lectures, 

seminars, and practical training is grounded on the principles of a learner-centred approach and dialogicity, that enhance 

establishing the teacher-subject matter relations; thus, creating favourable conditions for students’ self-development, self-

affirmation, in accordance with the stages of the system of tertiary physical and pedagogical education. The assessment of 

teaching effectiveness, within educational domains such as physical education and sport pedagogy, remains an important focal 

point on meeting the needs of critical stakeholders of the educational community. 

 

2. Theoretical Perspective 

 

The topicality of the study is stemmed from a number of social, economic, psychological, pedagogical and valeology-

related factors. Socially determined by the significance of physical culture as the most vital sphere of social life, it is 

impossible to fully develop it without society’s growth; furthermore, the health of the nation determines the need for a high 

level of professional education of PE teachers. The economic factor is stipulated by the tangible losses, caused by decline in 

population work capacity and the activities of non-professionals in the field of physical culture. The latter testifies to the 

betterment of training of specialists in the field of physical culture and sport. The psycho-pedagogical aspect is prearranged 

by the tasks of humanization of physical education, focusing on creating conditions for maximizing a personality’s 

opportunities for their individual and creative development, training of PE staff, experts with their unique style of pedagogical 

activity, developed professional self-consciousness, high spiritual and creative potential, focusing on continual self-

improvement and creative self-actualization (Zoriy & Kyselytsia, 2014:174).  

The survey and careful selection of arguments and information available in books, articles, theses, and manuals allowed 

us to gather a set of theoretical frameworks and identify important concepts to understand the configurations of Pedagogies 

impact on PE teachers’ formation. Extensive research has shown that several attempts have been made to highlight the 

problem of effective PE teachers’ training. For decades, one of the most popular ideas in academic literature is the idea that 

Physical Education is defined as a process through which an individual obtains optimal physical, mental, and social skills and 

fitness through physical activity. Recently a number of national and foreign scholars-educators have made a significant 

contribution to delving into the problem of PE teacher’s efficient training, such as Makarenko (1953), Sukhomlynskyi (1976), 

Lesgaft (1988), Hessen (1995), Ushynskyi 1998), and others. In their major studies, Verbytskyi (1991), Volkova  (2002), 

Vilchkovskyi (2002) Prokopiv (2002), Kaidalova (2009),  Papucha (2010), Shliakhtun (2011), Solovyov (2013), Ilnytskyyi  et 

al.( 2018), Moseichuk  (2020) and others, discuss the challenges and strategies for facilitating and promoting the role of a 

teacher in a society; the theoretical and methodological principles of a pedagogue’s training and his/her personality 

establishment; as well as the ways and methods for his/her improvement. The up-to-date potential of physical culture and 

sports was investigated by Balsevich (1991), Lubysheva (1992), Vydrin (1999), Dutchak (2015). The study by Medvid (2005) 

contributed to the topics of PE teachers’ training and state principles of education and upbringing. Works of Tretyakov (2004)], 

Yermakov (2015) spotlighted the reformation of the system of physical education and sports in Ukraine. A qualitative study 

by Rumyantsev (2000) offers probably the most comprehensive empirical analysis of the issues of humanization of education 

in the field of physical education and sports. The scholar Prokopiv (2002) attempted to evaluate the impact of Humanities on 

the national education of physical education and sports. This phenomenon of symbioses of physical education and sport and 

different teaching styles has been widely observed by Lumpkin (1998) and Jaakkola & Watt (2011). Of particular importance 

were the scientific works of Abălașei et al.(2017) as well as Şirinkan & Gündoğdu (2011) who did a thorough study of 

teachers’ awareness and perception in terms of Physical Education curriculum development. Their relevant research testifies 

to such provisions as shown in the relevant core principles of the problem under study. 
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More recent attention of Puni et al. (2017) have been drawn to the problem of identifying the level of master students’ 

satisfaction in relation with their university experience in order to consider the further perspectives of upgrading  the content 

of study disciplines to meet the students’ current requirements. Additionally, the scholars carried out a profound analysis and 

discussion on the subject of sports training as a disciplinary process, whose aim is to challenge the demands of contemporary 

training, competition, motivation, and excellent performance.  

Thus far, it is now well established from a variety of studies that the problem of the research – a key role of pedagogy in 

enhancing PE teachers’ professional development in HEI – formed the central focus of the study. 

 

3. Methodology  

 

The present study has been developed in two stages and makes use of qualitative methods. The first phase of the research 

was based on the study of bibliographic materials and sources of secondary data (official studies, evaluation reports, websites 

and papers), by eliciting the process through which knowledge is (re)produced, teachers can place their work in a broader 

context and this can help in setting realistic expectations for student. The second stage uses the case study approach, so we 

explicitly accounted for the accumulated experience with sport teaching for several groups of students, in particular the 1-6-

year-students of the Faculty of Physical Culture and Public Health Sciences (PC&PHS) of Yuriy Fedkovych Chernivtsi 

University. Thus, we sought to ground the discussion with concepts widely used in both the national and international 

academic literature as well as to stimulate critical reflections from the knowledge obtained through professional performance. 

The impact of quality physical education over individuals and the society has been researched, but more focus should be given 

on the possible influences on PE teachers’ professional development. 

 

4. A rapprochement of the curriculum and pedagogy 

 

Drawing on a broadly critical pedagogical perspective, it is the purpose of this paper to map the landscape of teaching 

excellence and effectiveness of students’ quality professional education at a higher educational institution, in particular the 

Faculty of Physical Culture and Public Health Sciences of Yuriy Fedkovych Chernivtsi National University. In the same vein, 

Şirinkan & Gündoğdu (2011) suggest that a rapprochement of the curriculum and pedagogy literatures in PE research remains 

an important catalyst for a sustained and sophisticated critique to encounter of teaching styles to offer teachers an evolutionary 

process of teaching physical activity, which consistently augments and develops two further processes:  

(a) the individualized learning process; and (b) the cognitive process We share five pedagogical principles that reflect how 

PSTs were supported to learn how to facilitate meaningful physical education experiences. Pedagogies included planning for, 

experiencing, teaching, analysing, and reflecting on meaningful participation. Implementing pedagogies aligned with these 

five pedagogical principles helped participants learn why meaningful participation should be prioritized as well as how to 

facilitate meaningful physical education experiences.  
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According to scholars Fabrice Hénard & Deborah Roseveare (2012:9), the new teaching and learning paradigms in higher 

education actually imply: 

● new relationships regarding access to teachers, and a wider range of communication and collaborative working 

through learning platforms  

● re-designing of curricula 

● bridging teaching and research more intensively  

● re-thinking of student workload and teaching load 

● continuous upgrading in pedagogy, use of technologies, assessment models aligned with student-centred learning  

● creating of innovative learning platforms  

● providing guidance and tutoring to students with new means and methods  

● assessing impacts and documenting effectiveness of the teaching delivered.  

Furthermore, the technology of professional education requires an emphasis on the development of communicative 

abilities, the culture of communication between teachers and students, the wide use in educational process of seminars, 

discussions, disputes, role plays and other forms, developing pedagogical abilities that form skills and self-education, 

individual and creative activity of students. Important conditions for the effective interaction of the teacher and students in 

the process of professional education are high-expertise and professional culture of higher-education instructors, their ability 

to enter the subject-subject relations with the audience, the perfect command of the language in a dialogical form. 

Together these studies provide important insights into the postulate that HEI (higher educational institution) bimodal 

system of PE pedagogical staff training is focused on seeking new opportunities for professional education, updating and 

improving both the content and organizational aspects of the educational process. One of the main reserves for increasing the 

efficiency of the process of professional education, we consider the teaching of disciplines in the pedagogical cycle in a higher 

educational institution. Our observations and practical experience gave grounds to state that the improvement of the interaction 

between the PE teacher and students is facilitated by: optimal correlation of the types of activity of the subjects of professional 

education, their consistency, completeness, and diversity; flexibility of a student activity management; pedagogy of 

partnership (PoP); the unity of the content and procedural aspects of classroom activities; and pedagogical improvisation. The 

supremacy of one type of knowledge (declarative knowledge of motor skills or sport specific textbook techniques) has 

arguably long constrained the knowledge base of sport in physical education. 

 

5. Case study of the Faculty of Physical Culture and Public Health Sciences (PC&PHS) of Yuriy Fedkovych Chernivtsi 

National University 

 

It should be articulated that quality teaching in higher education considerably affects student-learning performance. 

However, by fostering quality teaching higher educational institutions face a range of challenges. Institutions are committed 

to provide the education to meet both students’ expectations and employers’ requirements. Consequently, higher educational 

institutions are complex organizations where global vision and strategy should be well aligned with local practices and 

innovations in teaching and learning. Thus, the Faculty of PE&PHS of Yuriy Fedkovych Chernivtsi National University 

(CHNU) is to support student-teachers’ rapport in order to design an effective pedagogical content knowledge in the 

disciplines represented by curriculum areas, as well as knowledge of the associated modes of inquisitiveness in terms of each 

discipline. The objective of PE&PHS’ faculty is to vigorously assist the course participants to adapt to curricular and 

pedagogical concepts and frameworks and, eventually, to find optimal means for encouraging all learners to develop their 

content knowledge and cognitive and practice-oriented skills in order to become full-fledged citizens with lifelong learning 

stance. Needless to say the PC&PHS faculty achieves this through their personal involvement in tailoring the courses 

curriculum for undergraduates, postgraduates and specialists. The curriculum consists of the following courses: ‘Pedagogy 

and Teaching Mastery’ (3rd semester), ‘Methodology of Mentoring and Social Work in the Modern World’ (5th semester), 

‘Methods of Communication for PE Teachers’ (5th semester). There are also optional courses such as ‘Introduction to Social 

Pedagogy’ or ‘Introduction to Inclusive Pedagogy’ (9th semester), ‘Pedagogy and Psychology in Higher Education’ (9th 

semester) (Tables 1, 2). The leading specialists of the Faculty of Pedagogy, Psychology and Social Work, and the academic 

staff of the Faculty of Physical Culture and Public Health Studies, which train specialists majoring in ‘Secondary Education 

(Physical Culture / Physical Education), provide teaching of these disciplines. 
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Table 1. Subjects, developing pedagogical competence of Bachelors of Arts in ‘Secondary Education (Physical Culture)’ 

No. Subjects Instruction Hours Number of ECTS credits * Final assessment 

1. Introduction to Major 90 3 pass 

2. Pedagogy and Teaching Mastery 150 5 exam 
3. Methodology of Mentoring and Social Work in Modern World 90 3 pass 

4. Methods of Communication for PE Teachers 90 3 pass 

5. Fundamentals of Health Research Methodology / 
Teaching techniques of ‘Defence of the Fatherland’ 

180 6 exam 

6. Theory and Methods of Physical Education in Secondary School 270 9 exam 

7. Theory and Methods of Physical Education for Different Target 
Groups  

180 6 exam 

8. Pedagogical Practice in a Secondary School (Junior High School) 90 3 pass 

9. Pedagogical Practice in a Secondary School ( High School) 180 6 exam 
10. Pedagogical Practice in a Secondary School (in relevant specialization)  90 3 pass 

 
Table 2. Subjects, developing pedagogical competence of Masters of Arts in ‘Secondary Education (Physical Culture)’ 

No. Subjects Instruction Hours Number of ECTS credits 

* 

Final assessment 

1. Personalized and Competency-based Instruction of PE teachers 90 3 pass 

2. Social Pedagogy / Fundamentals of Inclusive Pedagogy 90 3 pass 

3. Innovative Learning Technologies in Physical Culture / Pedagogical 
Management  

120 4 pass 

4. Teaching Technology of Physical Culture 180 6 exam 

5. Pedagogy and Psychology of Higher Education 90 3 exam  
6. Methods of Teaching of PE in HEI 90 3 exam  

7. Pedagogical (assistant) Practice  360 12 exam  

* Note. 1 (One) ECTS credit (European Credit Transfer System) – comprises 30 hours of instruction. 

 

The process of professional education can be represented within some logically formulated blocs: a) delivering lectures; 

b) seminars and study-groups; c) students’ independent (out-of-class) study; d) pedagogical practice. 

It is apparent from recent thorough research, lots of attention was drawn to the problem of transforming lecture from the 

one-way flow of information to the active interaction between speaker and the audience. By drawing on the concept of 

interactive discourse, a scholar Verbytskyi (1991) was able to identify in his research that the effectiveness of a lecturer is 

grounded on the principles of a learner-centred approach and dialogicity that enhance establishing the teacher-subject matter 

relations. Thus, creating favourable conditions for students’ self-development, self-affirmation, in accordance with the stages 

of the system of tertiary physical and pedagogical education. One observation is that great value is placed on the methods of 

increasing the interaction between a professor and students to achieve their final goals. Against this background, we want to 

emphasise how important is a professor’s capacity and students’ cognitive and practice-oriented abilities for building and 

implementing pedagogy of partnership in terms of PE teachers’ professional development. It is of vital importance to apply 

traditional student-centred techniques that would awaken the students’ interest, include them into the process of shared 

thinking, evoke response, and set a tone of the emotional background. In many aspects the success of the lecture depends on 

the personality of a lecturer – his/her background and professional culture, level of the personal subject-matter knowledge, 

his/her mind-set, emotional approach, his/her language, and logical structure of the lecture. 

In terms of seminars and workshops, we consider they are supposed to broaden the students’ awareness of problem solving. 

The present study was designed to determine the effect of workshops on creating a flexible environment for coaching, different 

kinds of activities, work and learning as well as supporting participants’ personal growth, social empowerment, active 

participation, employability and work skills through communal coaching with an emphasis on practical work. Our objective 

is to delve into the problem of assigning the significance of each discipline in the context of its relevance.  

An initial objective of our research was to scrutinize the course ‘Pedagogy and Teaching Mastery’ that comprises both 

lectures and seminars. The core idea of this course is the generation and development of the notions concerning logical 

induction of basic categories of the studies such as ‘education’, ‘study’, ‘training/coaching’, ‘progress’, ‘pedagogical process’, 

‘social integration’, ‘individualism’, ‘pedagogical system’, ‘pedagogical technologies’, ‘pattern’, ‘inconsistency’, 

‘principles’, ‘pedagogical culture’, ‘teaching mastery’. Our aim was to persuade students to realize that the process of physical 

education is not just the physical activity, development, and training but also the upbringing of the basic mental culture of the 

personality. Prior studies that have noted the importance of the PE class, when one or more values are appropriated, becoming 

convictions, they particularly structure the student’s behaviour and constitute an authentic leader of the actions. Athletic 

activity is the only way to systematically and continuously develop sporting values and the desire to compete induced in the 

PE lesson where students receive a knowledge system that forms a true theory of competition – all in the spirit of friendship, 

knowledge and mutual respect based on human dignity (Ilnytskyi et al., 2018). 

Taking up the course ‘Personality in Subject-Object Relations System of Social Educational Process’, students became 

aware of the particularities of human beings: their biological, social, congenital or acquired, universal and individual, 

physiologic, psychological and behavioural qualities. Further analysis highlighted that, the key success of the lecture is its 
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dialogic structure, the systematic accumulation of information, and the dominance of the professional significance stimulus. 

The effectiveness of the seminars was provided by a variety of their structural and compositional construction, and the 

development of classes’ methodological framework. The PE teacher’s crucial role in educational activities was to manage 

students’ creativity and critical thinking. The main characteristic of the individual work of a teacher with students is the 

transition from predominantly reproductive learning to a predominantly productive one, through a system of educational 

creativity. 

The idea of the students’ individual/out-of-class work was the approach to construct the content of professional education, 

supervision of their learning activity and methodology to manage the process of its formation through their creative work and 

problem-solving situations. The seminars put the accent on the information delivered during the lectures. During the individual 

work, the students’ personal experience, healthy lifestyle and wellbeing indicate the key role of a PE teacher as well as physical 

culture in the society. Students gave the examples from their personal experience, while answering the questionnaire about 

their schoolteachers and coaches, and were trying to evaluate the crucial role of a pedagogue in a personality’s establishing, 

in particular, and a society’s moulding in general. During the interaction process between the students and professors, we 

emphasize on the professor's being quite competent and his/her capacity to correctly verbalize, applying essential pedagogical 

notions. Such an approach shows the professional culture and intellectual abilities of HEI professors.  

Several challenges were analysed and discussed from the students’ own experience. One of the crucial moments of the 

first stage of professional education in the university is the formation of the persistent interest in the students’ future 

profession. The attractive features were considered respectively students’ satisfaction with their successful performance, 

effective students-parents-colleagues communication as well as the possibility of creative self-expression. Simultaneously, 

students came to the conclusion that the continual self-improvement and personal development are essential for their 

professional success and fulfilment. Overall, this study strengthens the idea that the concepts of ‘self-improvement’ and 

‘personal growth’ were analysed much deeper as the key role in the teacher's growth and his/her level of creative self-

expression. 

Of particular interest for future PE teachers’ professional capacity is the course “Pedagogical Foundations of Educational 

Cognitive Activity”. General purpose of lectures was to make students identify the relevance between the ultimate goal and 

the pedagogical purpose. The problem of holistic and harmoniously developed personality was analysed and shown the 

connection between the role of Physical Education and a personality balanced development. During the lectures, students 

developed their understanding of a pedagogical role in the educational, philosophical, economic, political, religious, moral, 

legal and ecological representations about human meticulousness and its place in the society in general. Taken as a whole, 

different kinds of approaches to effective teaching were disclosed.  

The paramount principle was the students’ accepting and recognizing the importance of a teacher’s personality in the 

process of instruction and the achieving his/her goals. Noteworthy, the core criteria of the educational process are as followed: 

the impact of moral values-based education on a personality’s holistic development; the individual’s inter-social transactions 

in the context of universal values; development of individual inclinations, abilities and interests of the person taking into 

account their possibilities and desires; arrangement of personally- and socially-valuable activities. From a physical education 

perspective, the most important goal is to bring the students to the values of physical culture, if the active values of physical 

culture and sports activity are reinforced with value orientations. 

One of the priorities of physical education is its healthy lifestyle-focusing, emphasis on the preservation and healthy 

lifestyle enhancement. During the lectures, students became aware of the key priorities within the upbringing process such as 

moral and aesthetic, patriotic, labour and ecological ones. The special place belongs to the value of physical education in the 

process of personal development. The second stage in the educational process is a pedagogical experience in a secondary 

school. The pedagogical practice is aimed to develop and enhance designing, organizational, communicational, gnostic and 

other skills that a future teacher should learn in order to succeed in physical education training. Importantly, productive 

pedagogical practices promote the effectiveness of students and teachers alike. While practicing, students (prospective PE 

teachers) are extremely close to their professional activities and hold the position of supervising instructors (so-called job 

shadowing). Such an opportunity gives students the possibility to interrelate, compare and comprehend the theoretical 

knowledge, master skills and abilities. It helps to reflect their level of management skills during the process of physical 

activities, acquire skills to determine goals through the process of implementation of plan and analysing gained results 

Dutchak (2015).  

Overall, the general purpose of a pedagogical practice is determined as a design of the basis and prerequisites for a further 

pedagogical activity. From the perspective of a professional development, the subject-matter practice is moulding a student’s 

individual features, which are involved into the process of pre-practice. Throughout the process of a pedagogical practice, 

students are directly at play in the objectification of knowledge. Accordingly, this phenomenon has been widely observed by 

the knowledge and student’s own experiences that are the critical means of a pedagogical practice. The results of such activity 

are not only extending and refining existing knowledge on the teaching activity but the efficient transformation of a student’s 

personality and his/her professional career. Meanwhile, the role of the assigned teachers and methodologists within the pre-
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practice period is aimed to improve the management and provide students with psychological support Moseichuk & Kurnyshev 

(2020:30]. 

The indispensable part of students’ professional improvement during the pedagogical practice is their creativeness. 

Creativeness is envisaged as the ability and passion to develop their own inquisitiveness and awareness, beliefs, curiosity and 

flexibility, generating new ideas. The following approaches to the professional development were applied during the students’ 

professional development: individual and group classes aimed to detect the problematic situations and conduct patterns of 

their solutions; individual or group consultations; educational-methodical work concerning cutting -edge teaching trends of 

re-establishing of general education institutions. 

The third stage in the curriculum is the optional discipline for the fifth-year students “Introduction to Social Pedagogy”. 

The introductory lecture is devoted to the goals and purposes of this study and the concept of ‘curriculum emphases’. Students 

are getting acquainted with the basic categories of social pedagogy, such as ‘social education’, ‘social and pedagogical 

activity’, ‘social work’, ‘adaptation’, ‘adjustment’, ‘readiness’, ‘rehabilitation’, ‘res-socialization’, etc. The accent is put on 

the difference between the concepts of ``education” and ‘social education’, ‘pedagogy’ and ‘social pedagogy’. Within this 

course framework, physical education is viewed as a complex system of materialistic and idealistic values. Our aim is to 

convince students that physical education can give the possibility of the holistic view of individual representation in its 

physical and mental unity. Noteworthy, physical education and sports play a significant role in individual social values 

development. During the lectures, goals of social pedagogy are achieved through formal and informal class activities. The 

role of a PE teacher is disclosed in the ability to manage and educate according to the students’ social, ethnical, psychological 

particularities as well as their social environment. Accordingly, students become aware of the social and pedagogical 

management systems, its role in the developing and enhancing the system of physical education and principles of pedagogy 

of partnership. 

Undergraduates take an optional course “Introduction to Inclusive Pedagogy” in their third year of studies. This course 

has been designed at the Department of General and Social Pedagogy in Yuriy Fedkovych Chernivtsi National University. 

Taking into consideration the data, provided by the State Statistics Service of Ukraine, there is a negative dynamic in 

increasing the percentage of children with special educational needs and decreasing the quantity of such students in HEIs. 

Accordingly, the issue of development of inclusive education, based on the place of residence and social and pedagogical 

support, is under study. The aim of the course is to develop the students’ psychological and pedagogical diagnostics in order 

to prepare high-quality specialists for the special educational institutions and schools with inclusive mode of study. The 

discipline puts the emphasis on the importance of professional and moral values and its importance in professional self-

improvement and self-development. 

Through the process of mastering “Introduction to the Inclusive Pedagogy”, students become aware of the specific notions 

and terminology of inclusive education. The course is devoted to the modern philosophical backgrounds of the pedagogy in 

the context of inclusion, the role of the social abilities in educating and upbringing a student with disabilities. Accordingly, 

the role of the arrangement of the educational environment in order to foster the productivity of students in the inclusive class 

requires further development.  

Thus, one of the main challenges for the university professors is to develop and foster students’ abilities to analyse and 

synthesise their newly generated learning skills. Students (prospective PE teachers) should also be able to effectively socialize 

and communicate with the children of different age, psychological and physical backgrounds and family factors.  

 

5. Results  

 

The pedagogical techniques and toolkit of professional education are aimed to transform a personality of a prospective 

teacher of PE during his/her professional and pedagogical development in HEI. Significantly, the main objective of the 

transformation is considered a student’s personal stance. The key instrument in a personality determination is a pedagogical 

communication in the form of the dialogue between the professor and the student as the interaction of the equal objects of the 

pedagogical process. More specifically, we consider the impact of this re-objectification of a pedagogical construct in PE 

teachers’ formation. The optimal scientific and methodological support of the educational process is available through 

technologies, methodological development and curricula that facilitate improving students-teachers’ rapport and have positive 

implications for further students’ academic and social development. 

The basis for such interaction is made on the professor’s determination to provide the personality-oriented situation during 

the educational process, where the student would be able to take action and reach the experience to evaluate himself as the 

future professional in the realm of physical education. Modern arts science methodology is provided by the following 

principles: scientific approaches, diversity, openness to innovative way of thinking, controversy serving the cause of truth, 

tolerance towards unique ideas Papucha (2010:217). The pedagogical construct stipulates a student’s attitude towards social 

and professional values. It gives a chance to stimulate their emotional and mental capacity – crucial for decision making.  

In the technological realm, the aim of the university is to provide an accurate approach to education impact in order to 

make the student feel comfortable and help to reveal his/her individuality. At this point, the relationships between a professor 
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and a student should be built as the process of fostering from the side of a tutor to disclose a student’s own position and 

professional development Vilchkovkyi (2002: 302]. One of the main tasks faced by teachers is the ability of students to 

analyse and evaluate the child’s educational abilities; organize communication with children of different ages and the level of 

psychophysical development and the family of a child with special needs. In addition, the setting of the goal (goals) of teaching 

a definite pedagogical discipline is the priority of teaching techniques Kyselytsia (2014).  

The most obvious findings to emerge from this study are that before introducing the subject ‘Pedagogy and Psychology 

of Higher Education’, we conducted a survey to get actionable students’ feedback about their motivation for studying the 

subject. Forty-eight (48) full-time and part-time Masters, majoring in ‘Secondary education’ (Physical Education) participated 

in the experiment. The results of the survey questionnaire and long-term monitoring of the implementation of independent/out-

of-class work on pedagogical courses in HEI allowed us to categorize the following motive-based criteria (Table 3):  
 

Table 3. Findings of the experimental research on the Masters’ motives of studying the subject ‘Pedagogy and Psychology of Higher School’ majoring in 

‘Secondary Education (Physical Culture/Physical education)’, n = 48 

Motive-based approach to criteria Number of respondents /% 

Emotional-psychological: creation of a favourable psychological microclimate in a group, emotional satisfaction from 
the result 

13/27,08 

Incentive: additional points for being zealous and proactive, students’ interest in cognitive activity, recommendations for 

future employment  

10/20,83 

Intellectual: the formation of a scientific outlook, strong problem-solving skills participation in scientific conferences, 

round tables, disputes  

9/18,76 

Social: information processing and communication strategy, educatory and promotional activities, providing educational 
services, educating children  

7/14,58 

Organizational: clear –cut system of independent work marking/monitoring, election differentiated assignments  5/10,42 

Communicative: team-building, intra-group communication  4/8,33 

 

These results have significant implications for our embracing the reasons for students’ enrolling with pedagogical courses. 

The students’ educational priorities are emotional-psychological, incentive and intellectual motives. They reported that the 

opportunity to do a task that brings emotional satisfaction promotes a student’s personal growth and stipulates their further 

engagement in scientific research. Formation of independent work skills in pedagogical courses will facilitate graduates to 

perform their professional functions properly and continue to acquire new professional skills and competencies. The aim of 

pedagogical courses includes the study of theory (comparative analysis of higher educational systems of foreign countries; 

scientists’ viewpoint on the problem of non-professional pedagogical education; interpreting the main provisions of the Law 

‘On Higher Education’; readiness for interviews), and practice (discussions; debates; disputes; trainings; role games; round 

tables; developing and delivering lectures and seminars; analysis and modelling of pedagogy of partnership; designing tests; 

making presentations; preparing the teaching-methodical complex of the course; using ART-therapy methods in classes; 

arranging an educational events with first-year students; doing research; and individual assignments (Volkova, 2002). 

 

Conclusions 

 

Importantly, our results provide evidence that for each stage of professional education there are definite core components: 

multiple tasks, performance development methods, highly motivational drives, effective teacher-student interaction forms, 

etiquette, and effective learning outcomes. More specifically, we consider the impact of this re-objectification of pedagogical 

construct in PE teachers’ formation. The optimal scientific and methodological support of the educational process is available 

through pedagogical technologies, methodological developments and curricula that facilitate improving students-teachers’ 

rapport and have positive implications for further students’ academic and social development. Accordingly, it is suggested 

that the outcomes of the application of pedagogical approaches and renewed PE curriculum, including teacher and student’s 

feedback. Moreover, the study shows that further curriculum tailoring should be reported and further discussed. To our 

knowledge, training activities for PE teachers concerning the new curriculum and new cutting-edge teaching approaches and 

methods should be addressed more frequently.  
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