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CONSIDERATIONS CONCERNING PRACTICING SPORTS 
ACTIVITIES IN CLUJ-NAPOCA - BETWEEN THE EUROPEAN 

UNION AND ROMANIA 

Consideraţii privind practicarea activităţilor sportive în Cluj-Napoca - între Uniunea 
Europeană şi România 

András ÁLMOSa*, Grigore VASILICAb 
aBabeş Bolyai University,  Cluj-Napoca, Mihail Kogalniceanu nr. 1,  400084,  Romania 

b National University of Physical Education and Sports, Constantin Noica Street, 140 no, 
Romania 

* Corresponding address: andrasalmos@yahoo.com 
 

Rezumat. Este bine cunoscută influenţele benefice ale practicării activităţilor sportive. Totodată 
accederea la această influenţă benefică necesită timp, continuitate şi nu în ultimul rând de dirijarea 
de către un specialist în domeniul sportului. Astfel, cei care doresc acest lucru trebuie să fie 
conştienţi că o lecţie de antrenament pe lună nu este îndeajuns. Aşadar, în această lucrare ne 
propunem să prezentăm concret care este situaţia activităţilor sportive în Uniunea Europeană şi 
România, axându-ne pe criterile: cât de activi sunt cetăţenii, care este forma organizatorică de 
practicare şi care sunt motivele pentru care se angrenează în activităţi sportive. Obiectivul nostru 
este de compara datele de la nivelul Uniunii Europene şi România cu datele obţinute din cercetarea 
efectuată în cadrul liceelor din Cluj-Napoca. 

Cuvinte cheie: activităţi sportive, formă de organizare, motivaţie 
 

Abstract. The beneficial influences of practicing sports activities are well known. However, 
benefiting from these influences requires time, continuity, and not least the guidance of a sports 
specialist. So, whoever wishes to enjoy such benefits has to be aware that a training session per 
month is not enough. Therefore, in this paper we intend to present what the situation of sport 
activities is in the European Union and Romania, focusing on the following aspects: how active 
citizens are, which the organizational form of practice is and the reasons for which they engage in 
sports. Our objective is to compare data from the European Union and Romania with data from the 
research conducted in high schools in Cluj-Napoca. 
Key words: Sports activities, organizational form, and motivation 

 

Introduction 
 
Sport is one of the most dynamic social activities aiming to improve of the human 

being in all its aspects. In a world of political change and socio-economic transformations, 
different religions, multiple cultures and ethnicities, sports can be perceived as a universal 
communication language understood by the whole world. From this point of view, it is 
part of a common culture (regardless of cultural or ethnic affiliation). Although today it is 
found in very diverse forms- performance sport, high performance sport, school and 
university sport, sport for all, etc.- sport, throught the last decades, has proved to be a 
consistently and increasingly popular social phenomenon. (Dragnea & Teodorescu 2002; 
Teodorescu 2009) 
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In the White Paper on Sports the term “sports” is used under the definition established 
by the Council of Europe: “all forms of physical activity which, through casual or 
organized participation, aim at expressing or improving physical fitness and mental well-
being, forming social relationships or obtaining results in competition at all levels.” 
(Comisia Europeană 2007 p.7).  

We believe that although sports can be practiced almost anywhere whether in an 
organized manner or individually, the most important element related to its form of 
organization is the organized setting, namely in associations, clubs and other institutions 
with activity in the field of sports. 

From the perspective of the European Union, sport is an area of human activity that 
greatly interests its citizens and has enormous potential for bringing them together, 
reaching out to all, regardless of age or social origin. Sport is a growing social and 
economic phenomenon that makes an important contribution to the European Union's 
strategic objectives of solidarity and prosperity. Moreover, the Olympic ideal of 
developing sport promotes peace and understanding among nations and cultures as well as 
the education of young people, including teenagers. The values conveyed through sport 
help develop knowledge, motivation, skills and preparation for personal effort. Time spent 
in organized sport activities (but not only) at school and at university (in sports 
associations, sports clubs, school sports activities) produces health and education benefits 
that need to be enhanced. Sport makes an important contribution to the economic and 
social cohesion and to the creation of more integrated societies. Therefore, all residents of 
EU should have access to sport, which can support intercultural and interethnic dialogue. 
(Comisia Europeană 2007) 

With the ratification of the Lisbon Treaty at the end of 2009, the sports phenomenon 
has become one of the jurisdictions of supporting, coordinating and complementary of 
European Union by establishing a process of proposals for the individual Member States 
with which they should be encouraged to implement evidence-based policies, in order to 
improve the provision of facilities and sporting opportunities. This means that for the first 
time, the European Union is actively involved in promoting sport and physical activity at 
the level of politics - not only to improve health and physical well-being throughout the 
European Union, but also to enhance the role that the sports phenomenon can play in 
increasing social cohesion and its educational value. Thus, in 2009 the Directorate General 
for Education and Culture of the European Commission has commissioned a special 
Eurobarometer survey related to sports and physical activity in the European Union on a 
sample of 26 788 Europeans subjects of which 1010 were from Romania. The respondents 
were aged between 15 and 70. 

This research reveals that the majority of EU citizens (60 %) say that they rarely or 
never practice sport. However, a minority of respondents - 40 % of those surveyed – are 
participating in sports activities regularly or with some regularity (once a week or more), 
9% of them (who practice sports 5 times per week or more) may be considered as athletes. 
Regarding Romania, the level is very low, namely 77 % of the people surveyed say that 
they don’t practice sports or less than once a month, and only 8% of them can be 
considered as athletes. It is shown that 71% of the respondents aged between 15 and 24, 
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practice sport regularly or with some regularity (once a week or more), and only 14 % can 
be consider athletes practicing sport 5 times a week or more. 

Also, according to this research, there are different contexts in which the sport and 
physical activity is practiced. Thus, among the respondents in the EU who state that they 
practice sports or exercise, most of the time, the activity is conducted in informal settings 
such as parks and other outdoor environments (48 %) and in Romania is 29 %. The data 
concerning practicing physical activities in formal and organized settings reveals the 
followings: practicing in fitness centers the European average is 11%, and only 4 % in 
Romania; practicing in sport clubs EU average is 11%, and Romania 3%; in sports centers 
EU average is 8%, and in Romania around 3 %. It is shown that 17 % of the respondents 
aged between 15 and 24 practices in sports in clubs and 13% in fitness centers.  

Regarding individual motivation for practicing sport and physical activities, it can be 
inferred that in a world becoming more and more health conscious, it is probably not 
surprising that 61% of EU citizens who practice sports or other forms of physical exercise 
do this to improve their health, while in Romania only 43 % of people have pointed this 
reason. The most frequently mentioned reasons for practicing sport are: “to improve their 
fitness”, European average being 41 % and only 10 % in Romania; “to relax” European 
average was 39 % and in Romania 30 %; “to have fun” European average was 31 % and in 
Romania only 11 %. Improving personal image is less inspiring, but still a significant 
reason for the 24% of people practicing the in the European Union to improve their 
physical appearance while in Romania the percentage is 15 %. Considering exercise as a 
way to spend time with friends is relatively common in some Member States, but the EU 
average is 22 % and 11% in Romania. It is shown that 51% of the respondents aged 
between 15 and 24 practice sport to improve their health, 47 % “to improve their fitness”, 
57 % “to have fun”, 34 % “to relax” and 43 % to be with friends. 

The study of the research data reveals certain impediments that prevent people from 
practicing sports and physical activities. One such obstacle is time or the lack of it. This is 
the main reason why 45% of the people in the EU and 57% in Romania don’t practice 
sport. 

The purpose and objectives of the research 

The purpose of the research was to create a clear picture of the phenomenon of sport 
among high school students in a multicultural and multiethnic environment, but also to 
highlight the level of practicing organized sports activities and students' motivation for 
practicing sports activities. 

The main objective of the research was to compare the general data collected in the 
European Union and in Romania, concerning practicing sports activities, organizational 
form and motivation for practicing with the data obtained through a research conducted by 
us into these issues among high school students in a multicultural and multiethnic 
environment. 
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Materials and methods 

The first method used in this research was the study of scientific documents related to 
the sporting phenomenon, organizational and motivational problems of practicing sport. 

The second method used in this research was the questionnaire survey method. The 
questionnaire consisted of 12 closed and open questions that were elaborated both in 
Romanian and Hungarian. Among these questions were selected question no.1, no.1.2 and 
no. 4. The questionnaire was applied from October 1st to November 15th 2010 and it was 
processed and analyzed from November 15th to December 5th 2010. 

A third method was the statistical method. Thus, data processing was performed using 
Microsoft Excel statistical software from Microsoft Office programs package by showing 
the percentage of the results. 

The research was carried out in nine high schools in Cluj-Napoca, namely Liceul 
Teoretic Gheorghe Şincai Theoretical High School, Nicolae Bălcescu Theoretical High 
School, Mihai Eminescu Theoretical High School (schools where Romanian is the 
language of instruction); Brassai Samuel High School, Báthory István High School, 
Apáczai Csere János High School, János Zsigmond Unitarian College, Reformed High 
School (schools where Hungarian is the language of instruction) and Onisifor Ghibu High 
School (school where Hungarian and Romanian are the languages of instruction). The 
research subjects were high school students in educational institutions where Romanian 
and Hungarian are the languages of instruction, on a sample of 1574 subjects (762 subjects 
in schools where Romanian is the language of instruction and 812 subjects in schools 
where Hungarian is the language of instruction). The respondents were aged between 14 
and 20, the average age being 16.3 years (in schools where Romanian is the language of 
instruction) and 16.5 years (in schools where Hungarian is the language of instruction). 

Results  

The data are presented in the following format: type of institution - teaching in 
Hungarian Romanian respectively language. When the subjects had to answer the question 
- “Do you practice sport at a competition level?”, it can be highlighted the following: only 
20.16% (in schools where Romanian is the language) and 19.23% (in schools where 
Hungarian is the language of instruction) practice a sport at competition level, and 78.38% 
and 76.14% don’t and 1.46% and 4.55% didn’t know. (Fig.1) 
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Fig.1. Performance Sport 

Regarding the organizational form of practicing sports, the results are: the students 
who practice sports at competition level in a proportion of 11.84% -16.99 practice it in 
sports associations, 73.03% -32.68% in sports clubs and 13.16% -58.82% in the sports 
classes in school. (Fig. 2) 

 

 
Fig.2. The organizational form of practicing 

 
Subjects asked “Why do you practice/would you practice your favorite sport?”, the 

results are: 80.65% -76.49% of respondents believe that sport is healthy, 45.60% -56.57% 
believe that sport is a way to spend time, 62.42% of the subjects in schools where 
Hungarian is the language of instruction believe that sport is a way to relax, while those in 
schools where Romanian is the language of instruction only 24.62% thought the same 
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thing; 38 57% -48.47% of respondents believe that by practicing sports you can meet other 
people. 

Conclusion 

We can conclude that in the case of practicing organized sports activities, only 9% of 
EU citizens practice them at a level to make us believe that they are athletes, likewise in 
Romania where the percentage is 8%. As the sample of 15-24 percentage increases to 14% 
and the research conducted by us reveals that almost 20% of students falling in the 15-24 
age group, practice sports at competitive level that involves at least 5 workout lessons per 
week. In these circumstances we conclude that, although it seems an increase in the 
percentage of EU to the level of Cluj-Napoca, it is worrying that so few young people 
practice sports daily. 

Regarding the practice of sports activities in an organized setting, only 11% of the EU 
population practices them in sports clubs and in Romania only 3%. In the 15-24 age group 
the percentage rises to 17% but almost 20% of the students surveyed in Cluj-Napoca 
practice sport in an organized setting, the difference being that in this case the 
organizational setting is a sports club, sports association and sports classes in schools, 
characteristic to Romania. 

The motivation to practice sports activities reveals that 61% of EU citizens practice to 
improve their health, 51% of the respondents aged between 15 and 24 years consider the 
same, and 80% of the students from Cluj-Napoca also believe that practicing sport 
activities is healthy. 

As a final conclusion we can state that, although there are differences between the 
percentages in the EU, Romania and local level, in terms of daily sports activities, as well 
as regarding the organizational settings and motivation to practice, we consider the trend 
shown in the data at EU level is found at the local level too, in our case Cluj-Napoca. 
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THE EFFICIENCY OF APPLICATION THE DIFFERENTIATED 
INSTRUCTION BY DEVELOPPING THE STRENGTH IN THE 

PHYSICAL EDUCATION LESSON 

Eficiența aplicării tratării diferențiate în dezvoltarea forței în lecția de educație fizică 

  

Gheorghe MARINESCUa, Virgil TUDORa, Ana-Maria MUJEAa*, 
Cristina Georgiana VĂRZARUa 

aNational University of Physical Education and Sports, Constantin Noica St., No140, 
Bucharest, Romania 

* Corresponding address: mujeaanamaria@yahoo.com 
 

Rezumat. Lucrarea de față prezintă rezultatele analizei dezvoltării calității motrice forța și 
performanțele motrice obținute în urma aplicării tratării diferențiate în lecțiile de edcucație fizică 
din învățământul de masă. Cercetarea experimentală s-a desfășurat  în anul școlar 2008-2009.  În 
vederea desfășurării studiului experimental au fost alese două eșantioane: o grupă de experiment 
(clasa a V-a C) și o grupă de control (clasa a V-a D). Studiul a fost realizat cu scopul optimizării 
procesului de instruire și creșterii eficienței în lecțiile de educație fizică, prin folosirea unei metode 
și a unui principiu-tratarea diferențiată a elevilor.  

Concluziile studiului demonstrează amelioarea performanțelor motrice ale elevilor din grupa de 
experiment, eșantion care a beneficiat de efectele tratării diferențiate. De asemenea, analiza 
comparativă realizată  între rezultatele obținute de către grupa de experiment și grupa de control la 
evaluarea finală scoate în evidență efectele pozitive ale utilizării tratării diferențiate în lecțiile de 
educație fizică.  

Cuvintele cheie: forța, tratare diferențiată, evaluare inițială, evaluare finală; 
 
Abstract. The present study presents the results of analysis for the development the motor ability 

strength and the performances achieved through the use of differentiated instruction in the physical 
education classes. The research took place during 2008-2009 school years. To developing the 
experimental study were chosen two samples: one experimental group (5th C) and one control group 
(5th D). The study was realized to optimize the instruction process and to increase the efficiency in 
the physical education lessons through the use the differentiated treatment of students like method 
and principle.  

  The conclusions prove the improving of motor performances to the students from the 
experimental group, sample who benefited by the effects of differentiated instruction. Also, the 
comparative analysis realized between the results obtained by the experiment and control group to 
the final assessment show off the positive effects of using the differentiated instruction in the physical 
education classes.  

Keywords: strength, differentiated instruction, initial assessment, final assessment;   

Introduction 

The diversification plan of the content of physical education and sports activities are 
promoted more and more the creative and innovative ideas. In this sense, we applied the 
differentiated instruction, known in the special literature as method and principle.   
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The differentiated instruction was accepted as significant and complex teaching 
requirement in the end of 19th century. In Romania the first checks for applying this 
methodological trend have been achieved of mid 20th century in the physical education 
classes (Cârstea, 2000). The differentiated cannot be conceived without the knowledge of 
many aspects of student's personality (temperament, character, skills and motivation). This 
is not an end in itself, but is a starting point to find the right methods and means in which 
to help the students to develop, to form in concordance with their aspirations (Tudor, 
Avram, 2009).  

The differentiation in education is an organization of activity so that each student could 
be constantly or frequently confront with teaching and productive situations for himself 
(Perrenoud, quoted by Marin, 2009).  

The forms of organization of training in physical education lessons are the frontal 
activity, group activity and individual activity. Through the use of differentiated 
instruction we don't want to remove the frontals and individuals activities. But, on 
contrary, we believe that only by addressing all variants we can obtain positive effects on 
the motor capacity student's.  

 
Purpose, objectiv, hypothesis 

 
Purpose. The main aim of the experimental study is to optimize the physical education 

lesson through the use of  differentiated instruction.  
Objectiv. The objectiv of the research is to improve the motor ability stength by 

developing practical programs that follow the individual’s own characteristics. 
Hypothesis. The use of differentiated instruction in the physical education lessons leads 

an improvement of student's performances at motor ability strength. 
 

Methods and materials 
   

For conducting the research, we applied the following methods: the bibliographic 
documentation, the conversation, the observation, the experimental method, statistical and 
mathematical methods. The mathematical methods that we used were: statistical indicators 
like the arithmetic average, standard deviation, coefficient of variation, Spearman 
correlation, test "t" significance. 

Conducting research took place during 2008–2009 school year. The research subjects 
were 5th grade students from the ”Grupul Școlar Constantin Brâncoveanu”, town Horezu, 
located in District Vâlcea. The research focused a number of 46 students. The 46 students 
were pupils in two classes:  the 5th C and the 5th D (table 1). The 5th C was the experiment 
group and 5th D the control group.  

 
Table 1. Number of girls and boys included in experiment 

 
Classes Girls Boys Total 

5th C 17 8 25 
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5th D 12 9 21 
Total 29 17 46 

The study was organized at the physical education classes. It took place twice a week, 
with a duration of 45 minutes each.  

We organized an initial assessment for both groups (experiment and control), 
consisting in the specific physical tasks for the determination of strength. We used the 
following evaluation tests:  

Upper limbs: tractions on the gymnastics bench, incline push-ups, 30"– girls; decline 
push-ups, 30", tractions (boys); 
Abdomen:  crunches, 30" – girls and boys; 
Back: supine upper torso extensions 30" – girls and boys; 
Lower limbs: 3 standing long jumps, jump over bench gym, 30"  –  girls and boys.  
The students have obtained six notes: one for every test applied. 

Using The National School Assessment System in Physical Education and Sport for 
each control test, the experiment group was divided by gender into boys and girls. Then, 
we divided the class into three value groups, according to their motor performance. The 
motor performance was transformed into notes, according to the same system. Sharing on 
the three value groups was carried out after the average obtained by each student after the 
initial assessment as follows (table 2):  

 
Table 2. The dividing of value groups 

 
Value group Value group I Value group II Value group III 
Note 10-9.00 8.99-7 6.99- below 5 

 
For example, if a girl make 9 incline pushups, 19 crunches, 4 tracions on the 

gymnastics bench, 20 suppine upper torso extensions, 3.90 metres at 3 standing long 
jumps and 9 jumps over bench gym, according to the system of evaluating, the average is 
10, so the student will be part of value group I.  

Even if we talk about initial and final assessment, we wish to mentione that their 
content is the same for the motor ability strength. It is imperative that the developping tests 
should be objective (in the gym or outside, with the same materials, the same time for 
evaluation).  

For each value group we applied operational modules according to their gender and 
motor potential. For value group I, the modules consisted in increasing the repetitions, 
increasing the exercise complexity, its intensity and hardening certain tasks. For value 
group II the demand were lighter. We lessened the execution by dividing the tasks and 
helping them.  
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The use of the differentiated instruction at the experimental group lead to a migration 
of student from the value group III to value group II or I on the final assessment (table 3).  

 
Table 3. Number of girls and boys at the initial and final assessments – strength 
 
 
Assessment 

 
Gendre 

 
I 

Value group 
II 

 
III 

Initial 
assessment 

Girls 3 5 9 

Boys 1 3 4 
Final 
assessment 

Girls 7 7 3 

Boys 4 3 1 
Range of values 10-9.00 8.99-7 6.99- 

below 
5 

 
The control group has the same evaluation tests, but the students did not benefit by the 

application of the operational modules. Also, the students have the initial assessment and 
the final assessment.  

 
Results  

 
After the data processing at the initial and final assessment in case of experiment group, 

for the motor ability strength, the distribution on value groups is as follows (fig.1):  
 
 

 
 

Fig. 1. Results obtained by experimental group (girls and boys) at the initial and final 
assessment  
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The analysis and interpretation of results achieved by the experimental group in the 
initial and final assessment – girls (table 4). 

The average of the notes increase with 1.57 points, from 6.58 at the initial assesment 
to 8.15 at the final assesment; 

The Spearman correlation coefficient has a value equal to 0.97  while the significance 
test “t” is: T=5.63; 

The table value read at n-2 in Fischer’s Table is 2.13 for the significance landmark p< 
0.05, while for p<0.01 is 2.94. The “t” value calculated for speed is 5.35.  Therefore we 
may notice that “t” value is higher than p<0.05, thus the correlation coefficient is 
significant for the motor quality speed. The hypothesis is validated.  

 
The analysis and interpretation of results achieved by the experimental group in the 

initial and final assessment – boys (table 4)  
The average of the notes increase with  1.60 points, from 6.93 at the initial assesment 

to 8.53 at the final assesment; 
The Spearman correlation coefficient has a value equal to 0.84 while the significance 

test “t” is: T=3.78; 
The table value read at n-2 in Fischer’s Table is 2.44 for the significance landmark p< 

0.05, while for p<0.01 is 3.70. The “t” value calculated for speed is 5.61. Therefore we 
may notice that “t” value is higher than p<0.05, thus the correlation coefficient is 
significant for the motor quality speed. The hypothesis is validated.  

 
Table  4. Experiment group - girls` and boys` results – strength 
 

Pupils  Spearman 
correlation 

Test “t” 
significance 

Assessment Arithmetic 
average 

Girls 0.97 5.63 Initial 6.58 

Final 8.15 

Boys 0.84 3.78 Initial 6.93 

Final 8.53 

 
The analysis and interpretation of results achieved by the experimental and control 

group at the final assessment – girls (table 5). 
 
Comparing the girl's results achieved by the experimental and control group at the final 

assessment, we discovered the following:  

 For the experimental group, the arithmetic average at the final assessment was 8.15; 
 For the control group, the arithmetic average at the final assessment was 7.64; 
 Making a comparative analysis, we see a difference of 0.51 points in favour of 
experimental group. 
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Comparing the boy's results achieved by the experimental and control group at the 
final assessment, we discovered the following:  

 For the experimental group, the arithmetic average at the final assessment was 8.53; 
 For the control group, the arithmetic average at the final assessment was 7.12; 
 Making a comparative analysis, we see a difference of 1.41 points in favour of 
experimental group. 

 
Table 5. Experiment and control group – final assessment 

 
Classes Tests Girls Boys 

Experiment 
group 

Arithmetic average 8.15 8.53 

Homogeneity 19% 13.3% 
Control group Arithmetic average 7.64 7.12 

Homogeneity 25% 26% 
 

Conclusions 
  

Through the use of differentiated instruction, is ensure an optimal influence  in 
improving of strength for all students from the experimental group. Using a practical 
program we observe an improvement of strength in all aspects influenced in our research. 

The differentiated instruction  leads to an increase of experimental group's homogenity. 
The differentiated instruction requires a well training of specialists for the schedule of 

differentiated programs.  Also, the differentiated instruction needs depth knowledges about 
the students with the teachers are working.  
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Rezumat. Scopul lucrării de faţă este de a evidenţia corectitudinii diferitelor tipuri de aterizări, 
ca faze finale ale elementelor prezentate în Finalele pe Aparate ale Campionatelor Mondiale de 
Gimnastică Artistică Feminină, Antwerp,2013.Principalul obiectiv a fost determinarea numărului şi 
tipurilor de aterizări corecte din cadrul exerciţiilor prezentate de gimnastele finaliste. Pentru 
îndeplinirea scopului s-au folosit următoarele metode de cercetare: metoda observaţiei, analiza 
video, metoda matematică şi grafică.Studiul s-a desfăşurat pe un număr de 24 de gimnaste, primele 
8 gimnaste calificate în cele 4 Finale pe aparate. 

Prin intermediul analizei video a exerciţiilor s-a stabilit corectitudinea aterizărilor folosind 
penalizările existente în Codul de Punctaj elaborat de Federaţia Internaţională de Gimnastică, 
pentru fiecare zecime de penalizare acordându-se puncte pe o scala de la 10 la 0. 

Cuvinte cheie: gimnastică artistică, aterizare, corectitudine. 
 
Abstract. The present paper aims at highlighting the correctness of various types of landings, as 

the final phases of the elements presented in the finals of the World Championships to the appliances 
of the women's artistic gymnastics, Antwerp,2013. The main objective was to determine the number 
and types of accurate landings within the exercises presented by finalist gymnasts.To accomplish the 
purpose were used the following research methods: the observation method, video analysis, 
mathematical and the graphical method. The study was conducted on a number of 24 gymnasts, the 
first 8 gymnasts qualified for the Event Finals. 

By analyzing the video recording of the exercises it was established the correctness of using the 
existing penalties landings in scoring code developed by the International Federation of Gymnastics, 
for every tenth of a penalty, points were awarded on a scale from 10 to 0. 

Keywords: artistic gymnastics, landing, accuracy. 
 

Introduction 

Gymnastics is a sport that is well known for its intense training, relatively young age of 
participants, psychological demands, and physical requirements in terms of strength, 
power, and flexibility (Caine, Harmer and Schiff, 2009). According to Corlaci (2010) the 
gymnastics is the sport in which athletes are trying to present the best exercises in the 
competitions and is considered a sport by the limit of physical and psychological 
possibilities of those who practice it. 

A sport in which the difficulty of the exercises has skyrocketed, most athletes are 
running very heavy elements. Nowadays they are very close in terms of value, a fact 
which showed the tendency to focus both on very high difficulty and fairness of the 
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exercises (the most valuable jumping difficulty in scoring code is 7.00 points, and the 
difficulty of elements from the other 3 devices is between 0.1 and 0.8 points. For the D-
score the gymnasts must be running 8 elements, plus the requirements of composition and 
connection value.  

E-score shall be calculated according to the correct execution of the elements). (FIG 
Code of Points, 2013-2016) 

In the present study we want to put the focus on landing, as the final moment of the 
flight phase. 

It is the last phase of the acrobatic and gymnic jumping, after flight phases, as well as 
the last phase in the vault event after the flight II. In our opinion, the importance of 
landing that emerges from the final performance in the execution of its correctness 
depends directly on the viscosity in methodical succession of learning she comes first. 

Their classification shall be carried out according to several criteria, among which: the 
angle calf-thigh,  landing surface, rotation axes, accuracy of landing area. 

Purpose and objectives  

Purpose. The main purpose of this paper is to highlight the different types of accuracy 
landings as phases of the elements of the Apparatus Finals on the World Championships 
Women's Artistic Gymnastics. 

Objectives.  

The determination of the number and types of landings in the exercises presented by 
gymnastic finalists. 

Highlighting the correctness of various types of landings in the exercises within the 
Apparatus Finals on the World Championships Women's Artistic Gymnastics. 

 
Method and procedure  

 
 Method. The methods used for this article are: the observation method, video analysis, 

mathematical and the graphical method. 

Procedure. It has conducted an observation list where we analyzed the exercises 
videos given by gymnastic finalists, arbitration has been made on the video there were 
corresponding penalties landings delimited, it was established the accuracy of the various 
types of landings according to the existing penalties in the Code of Points drawn up by the 
International Federation of Gymnastics. For every one-tenth of the penalty, points were 
awarded on a scale from 10 to 0, corresponding to each penalty sizes starting at 0,00 
penalty points up to 1,00 point penalty (penalty-0.00 - 10 points, 0.10 - 9 penalty points, 
and so on., 1.00 – 0 penalty points). 

Subjects. The subjects for this study have been the gymnasts qualified for the World 
Championship of Women's Artistic Gymnastics apparatus finals, Antwerp, 2013. 
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Table 1. Study subjects 
 

Name Age Country 

Score / Place 

Vault Uneven 
bars 

Balanc
e beam 

Floor 

Maroney 
McKayla 

18 years USA 
15.966 (1) 
15.483 

   

Biles Simone 16 years USA 
15.933 (2) 
15.258 

14.716 (4) 14.333 
(3) 

15.00 (1) 

Hong Un Jong 24 years North Korea  
15.566 (3) 
15.400 

   

Steingruber 
Giulia 

19 years Switzerland 
15.500 (4) 
14.966 

  14.333 (5) 

Chusovitina 
Oksana 

38 years Uzbekistan 
14.633 (5) 
14.533 

   

Phan Thi Ha 
Thanh 

22 years Vietnam 
14.966 (6) 
13.633 

   

Pena Abreu 
Yamilet 

21 years 
Dominican 
Republic 

14.466 (7) 
13.466 

   

Netteb 
Chantysha 

16 years Netherlands 
13.900 (8) 
  0.00 

   

Huang Huidan 17 years China  15.400 (1)   

Ross Kyla 17 years USA  15.266 (2) 14.833 
(2) 

14.333 (5) 

Mustafina Aliya 19 years Russia  15.033 (3) 14.900 
(1) 

 

Scheder Sophie 16 years Germany  14.683 (5)   

Yao Jinnan 18 years China  14.633 (6)   

Harrold Ruby 17 years United 
Kingdom 

 14.333 (7)   

Downie Rebecca 21 years United 
Kingdom 

 13.800 (8)   

Ferrari Vanessa 23 years Italy   14.300 
(4) 

14.633 (2) 

Ferlito Carlotta 18 years Italy   14.283 
(5) 
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Shang Chunsong 17 years China   14.133 
(6) 

 

Iordache Larisa 17 years Romania   13.933 
(7) 

14.600 (3) 

Rodionova Anna 17 years Russia   13.100 
(8) 

 

Murakami Mai 17 years Japan    14.466 (4) 

Izbaşa Sandra 23 years Romania    13.733 (7) 

Black Elsabeth 18 years Canada    13.566 (8) 

Results 

The video analysis of landings carried out under World Championships Women's 
Artistic Gymnastics, Antwerp in 2013, it is observed that 260 was the total number of 
landings made by the finalist gymnasts from four apparatus. The analysis was conducted 
on all types of landings, namely: landings made after gymnic elements, after 
interconnected acrobatic elements and after final acrobatic elements or landings.(Fig. 1-5) 

 

 
 

Fig.1. The percentage of each type of landing and the penalties attached to them 

 



Discobolul – Physical Education, Sport and Kinetotherapy Journal Vol. X no.1 (35) 2014 

21 
 

21 

 

Fig.2. Graphical representation of penalties  applied to the Vault landings 
 
 
 

 
 

Fig.3. Graphical representation of penalties applied to the Uneven Bars landings 

Graphical representation of the penalties applied in the final landings on the Vault 
(fig.2.) shows us that gymnasts with the lowest penalty values were ranked on the top of 
the leader board, while gymnasts with large penalties, values were ranked last places. The 
last gymnast Netteb, classified, never executed the second jump. 

Graphical representation of the penalties applied to Uneven Bars landings (fig.3.) 
shows us that from this device, landings, if there are missed, they have an extremely 
important role on the final ranking. 
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Fig.4. Graphical representation of penalties applied to the Balance Beam landings 

Graphical representation of the penalties applied to the landings conducted during 
exercise featured in the finals of the Balance Beam (fig.4.) shows us that nation with close 
values of the penalties were ranked first with gymnasts seats, and large penalties, finishing 
last. 
 

 
Fig.5. Graphical representation of penalties applied to the Floor landings 

 
Graphical representation of the penalties imposed on the Floor (fig.5.) shows us that 

the gymnasts Izbaşa and Black had landings failures, finishing last.  
 



Discobolul – Physical Education, Sport and Kinetotherapy Journal Vol. X no.1 (35) 2014 

23 
 

23 

Conclusions 

The video analysis of landings made by gymnasts finalists is found that total landings 
without penalty predominate with a 67,69% against 20% percentage of landings with 
penalties of 0.1-0.2 points; 6,92% - 0.3-0.4 penalty points; 1.92% - 0.5-0.7 penalty points; 
0.77% - penalty of 0.8 points and 2.70% - 1.00 penalty point. 

The results showed that the group landings without penalty, 67,69%, is composed of 
the gymnic elements, 19,23%; acrobatic elements, 38,85%;  the final-phase elements, 
9,61%. 

Landings have an important role in employment, very large penalties applied landings 
can result in losing the medals. If  Larisa Iordache, balance beam, and Sandra Izbaşa, 
floor, wouldn't have had landings failures they could have occupied the first place in the 
women's balance beam, and  second place, on the floor. 
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Rezumat. Squash-ul face parte din familia sporturilor cu rachetă si este practicat de peste 100 de 

ani in diferite locuri de pe planetă. Este practicat la diferite nivele de performanță: de la activitate 
de recreere până la nivel de elita (CampionateMondiale și diferite alte competiții majore). Acest 
sport  a fost propus ca sport Olimpic încă de la editia din 2012 (Londra – Marea Britanie). Din 
păcăte nu a intrunit numărul de voturi necesare pentru ediția 2012 dar nici pentru edițiile din 2016 
(Rio - Brazilia) sau 2020 (Tokyo – Japonia). În ultimii 20 de ani, Sqaush-ul a început să fie practicat 
și în România. Squash-ul a făcut tema de cercetare pentru diferiți oameni de știință ce l-au analizat 
din difertite perspective: fiziologic, biomecanic, și tecnico-tactic. Literatura internațională de 
specialitate conține, în diferite articole, date de referință pentru jucatorii profesioniști de Squash. 
Prezenta lucrare reprezintă o sinteză, bazată pe evidențe din literatura, a caracteristicilor necesare 
unui campion în jocul de Squash și prezintă motivele pentru care Squash-ul ar trebui inclus pe lista 
jocurilor Olimpice. 

Cuvintecheie: Squash, elita, calitați motrice 
 
Abstract. Squash is a racquet sport which has been played around the globe for more than a 

decade. It is practiced at different levels of performance, from leisure activity to elite standards 
including World Championships and Major Games.This sport has been proposed as an Olympic 
sport since 2012 (London) edition. Unfortunately, it did not get the votes; even for the future editions 
2016 (Rio – Brazil) or 2020 (Tokyo – Japan). Lately, during last 20 years, it started being played in 
Romania as well. The Squash has been considered by different scientists who researched its different 
aspects: physiological, biomechanical and technical-tactical. The present scientific literature 
contains some reference data, in different articles, for the professional Squash players. The present 
piece of work made a synthesis, based of literature evidence, of the individual characteristic of a 
male Squash champion and presents arguments for including Squash on the Olympic sports list. 

Keywords: Squash, elite,skills 

Introduction 

Squash is a sport practiced around the globe by 15 million of players in more than 135 
countries (Meyer, van Niekerk, Steenkamp and Louw, 2007).Squash is part of racquet 
sports’ family being practiced indoor, in a closed room with glass walls (at the 
professional level). It is characterized by rapid accelerations–decelerations (over short 
distances)  involving turning, lunging and side-stepping, from a biomechanical point of 
view (Vuckovic, Dezman, Pers and Kovacic, 2005)and has been classified as a moderate-
high intensitysport, from a physiological point of view (Monpetit, 1990). 

Even though at international level it is played at its higher standards and there is a fair 
amount of scientific literature around Squash,  in Romania it is practiced mostly at a 
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leisure/amateur level (Rosca, 2014)and to ourknowledge there are no published papers 
related to this topic. 

The present piece of work, a literature review, summarized the qualities/skills 
(biomechanical, technical-tactical andphysiological) which must be accumulated by a 
Squash player whose dream is to be a champion andsecondary, it presents some of the 
arguments supporting Squash as an Olympic sport. 

State of knowledge 

Squash’ origins are disputed between France and Great Britain (Cuddon, 1979) but it’s 
well documented that in 1920 Great Britain organized the first professional Squash 
tournament for men, and 2 years later, 1922, for women(Cuddon, 1979).In present the 
highest authority at international level isthe World Squash Federation (WSF) which 
changed his name in 1992 from the International Squash Rackets Federation (ISRF) which 
was formed in 1967. Its role is to control and co-ordinate the world calendar for Squash. 
Championships are held in all major squash playing nations and are integrated with the 
World Championships and Major Games calendar to ensure that there are no clashes of 
dates. Squash has been proposed as a full medal sport in the Olympic Games for 2012, 
2016 and 2020 editions, but unfortunately it lost the bids. 

In Romania the Squash movement is led by “The Squash Association” which promotes 
this sport by organizing different tournaments and competitions. As well it tries to raise 
the national level of practice by organizing coaching courses, practical workshops and 
tournaments. 

The scientific literature referring to Squash evolved in the same rhythm as the 
technology around it. Berson, did one of the first injury epidemiology study around 
Squash, interviewing by phone 200 members of a club in New York (Berson, Rolnick, 
Ramos, & Thornton, 1981). One decade later, Behm, Canadian national, published a series 
of articles discussing the necessity of resistance training for Squash players and how it 
should be integrated in the annual coaching plan(D. Behm, 1990a, 1990b; G. Behm, 
1992).  

Once the technology has evolved, the scientists moved their interest in analyzing the 
court movements and shots selection of Squash players(Vuckovic, et al., 2005; Vuckovic 
& James, 2010; Vuckovic, Pers, James, & Hughes, 2009) and, as well, the energy 
requirements and muscle fatigue(Girard et al., 2007; Girard, Micallef, Noual, & Millet, 
2010; Girard et al., 2005). 

Biomechanical aspects 

Player movements, during Squash actions, are specific and are repeatedduringeach 
point(Vuckovic & James, 2010). They are characterized by a sequence of accelerations – 
decelerations, direction changes, lunges and side steps. There are, as well, different shots: 
drive, drop shot, boost, nick which can be executed from different areas of the court in 
relation to the opponent position and on desireddirection. In order to execute an accurate 
shot the player should be in a biomechanically “idealform”.  
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The forehand shot has been spited in three phases: 

 Stance phase – where the body weight is equal distributed on both flexed lower limbs 
(at hip and knee level) with feet  positioned shoulder wide apart. The dominant arm is 
abducted and externally rotated, with elbow slightly flexed and the wrist in radial 
deviation. Meanwhile the non-dominant arm is pointing toward the future ball contact. 
 Swing phase – is initiated by transferring the body weight forward, toward the future 
ball hit. The dominant arm is leaded to the ball contact by elbow’s adduction and 
forearm supination while the forearm is rapidly pronated and the elbow extended, prior 
the contact moment. 
 Follow-through phase –consist of an arc movement described by the dominant arm in 
front of the body, in the same plane as the initial position (stance phase). This movement 
facilitate the transition to the next court position. 

The backhand shot has similar phases: 

 Stance phase – the lower body has the same posture as the forehand while the upper 
body has a mirror position, with the  racquet arm being wrapped around the neck. 
 Swing and follow-through phases – the racquet has a descendent trajectory following 
an arc movement which is finished, after the ball contact, somewhere above the shoulder 
line. As can be expected it is it in a opposite sequence as the forehand. 

The difference betweenthe winner and looser is made by the ability to force the 
opponent off balance the majority of the times so he will not be able to execute an accurate 
shot. 

Technical-tactical aspects  

The Squash court has a rectangular shape (9.7 x 6.4m) which is dominated in the 
middle by a “T” shape described by the service lines. This area has been showed to be 
very important from a tactical point of view, the player who occupiesmore often, and for 
longer periods of time this area,  is the winner of the match (Vuckovic et al. 2009).  

Looking at the distances covered during the matches, Hughes and Franks (1994) found 
that the winner moves less(Hughes, Hughes, & Behan, 2007). This can be the result of the 
fact that he has the ability to send the ball away from the opponent in the far corner. On 
the same matter, it has been observed that 74% of the shots are made from back of the 
court and especially from the left corner(Wilkinson, Leedale-Brown, & Winter, 2009). 
Taking in consideration that most of the population is right handed, that means the 
backhand shotsaremore used than forehand ones.  

Even though each point/rally is won as a result of a single shot, the shot is part of a 
combination of shots and tactical sequence which aims to bring the ball in the most 
inaccessible areas of the court for the opponent.  

Being a fast sport, with the ball reaching up to 150-170 km/h,  we can assume that 
hitting the ball as soon as possible (in a desired mode: direction, trajectory and 
speed)grants an advantage, and therefore we can speculate that the player which executes 
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more “volley shots” (the action where the ball is hit before touching the floor surface)  is 
the winner. 

Physiological aspects 

From physiological point of view the Squash is considered as a moderate-high intensity 
sport (Monpetit, 1990). Physiological parameters  like: hart rate (HR), O2 uptake (VO2), 
energy consumption and metabolic rhythm have a wide variation due to different standards 
of the players (age, experience, skills). We can consider as the reference the data published 
by Girard et al. (2007) because data collection has been done during Squash matches 
disputed between opponents (males) of similar standards (ranked 1 to 25 in the World 
Squash ranking).  
 The mean duration of a game was 8 minutes, values which are in line with the 

observed duration in world-standard competitions (World Championship 2004, Doha-
Qatar). The mean duration of a rally was 19±5 seconds and one third of the rallies were 
longer than 21 seconds. Being an intermittent sport, with  rest after each rally, the active-
to-recovery ratio (ARR) should be considered as well; in this case the ARR was 2.4. 
 The mean VO2 and HR were 54.4 ± 4.8 ml/min/kg and 177±10 beats/min. Even this 

values does not look out of range, we should take in consideration that they were kept at 
this values more that 90% of the playing time, 17.5 minutes.  
 The blood lactate values (up to 8 mmol/L) indicate that, during the frequent periods of 

high intensity, muscular energy is derived from anaerobic glycolysis. 
 The calculated energy expenditure was in average 4,933kj/h (1127 kcal/h) values 

which are higher than the previous reported values (2850kj/h = 681kcal/h)  by Monpetit 
(1990) but in medium-skill players. 

Girard el at. concluded  that,at elite level,Squash is an anaerobic-aerobic activity that 
requires a wide range of metabolic qualities. 

Biding for Olympics 

In order for a sport to be accepted as an Olympic sport it must be approved/validated 
by the International Olympic Committee (IOC) and to be in line with its priorities. The 
IOC changes his focus from edition to edition, therefore it’s not an easy task for the 
marketing team. In the 90’s it was all for “clean, drug-free sports”; then it focused on 
sports which advanced the cause of women; for the 2016 Olympic Games the focus was 
on the sports which can make a mark in the countries where the Olympics had lack of 
prominence, and to create a legacy four young people; the 2020 visionis all around the 
“green energy  and environment friendly” concepts (Eaton, 2009). What was always a hot 
spot for all editions, was that Olympic sports should televise well. Having all these in 
mind it is still a mystery why Squash lost the bid 3rd times in a raw, by its nature it covers 
all the above mentioned aspects: 

 Squash is capable of bringing new nations on the podium; countries like Egypt (won a 
single gold medal since 1948’s edition), Malaysia (never won a gold medal in Olympics), 



Discobolul – Physical Education, Sport and Kinetotherapy Journal Vol. X no.1 (35) 2014 

28 
 

28 

Kuwait or Qatar (which by the nature of their culture only lately start sending players to 
the Games). Players from these countries have top ranking Squash players. 
 Squash meets the IOC requirements that Olympic medals should be the sport’s highest 

honors – fact that doesn’t applies for some other accepted sports (Football, Tennis). 
 The tournaments structure fits the IOC requirements: knock out system of a 32 spots 

draw. This can be accommodated over the 5 days with 4 matches per day disputed on 2 
courts. Therefore event venue and athletes accommodations are relative small and less 
expensive than other sports (Football, Basket, Hokey). 
 All three governing bodies (World Squash Federation - WSF, Professional Squash 

Association - PSA,Women's International Squash Players Association - WISPA)are 
collaborating and nominating in agreement the Olympic “ambassadors”. For 2020 edition 
Nick Mathew (UK) and Maria ToorPakay (Pakistan) have been chosen. 
 It’s a sport that can be highly broadcastable. The playing area is small, having all four 

walls made by glass.  The PSA has established a standardized way of filming the matches, 
covering all the spots and without disturbing or distracting the players. 
 It is fully compliant with the World Anti-Doping Agency (WADA) code; 
 It is already played in every major multi-sport games (Commonwealth, Pan Am, Asian 

and World Games) 

All Squash enthusiasts are supporting the bid and will do whatever it takes so their 
loved sport will be on the games list for 2024 edition. 

Conclusion 

Squash is part of the racquet sports family. It has been played around the globe for 
many years, and lately in start being practiced in Romania as well. It can be practiced as a 
leisure sport activity by every person but for reaching an elite performance level the 
players must possessexcellent skills and physical abilities.  

So far there are no training formulas or benchmarks which once achieved can 
guarantee the success and make somebody a champion. Only the combination of excellent 
skills, hard work and (a gram of) luck can bring this dream closer; dream which can be 
even sweeter if the gold medal is won at the Olympic Games. 
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Rezumat. Exostoza conductului auditiv extern este o cauză des întâlnită de hipoacuzie ușoară la 
sportivii înotători și necesită un examenul ORL complet care să facă diagnosticul diferențial al unei 
hipoacuzii ușoară la un adult tânăr, practicant al înotului. La prezentare, în cele mai multe cazuri, 
pacientul prezintî patologie obstructivî mixtî (infecțioasă și obstructivă - tumorală benignă) a 
conductului auditiv extern asociată cu afectare funcțioanală (hipoacuzie), al cărei diagnostic și 
tratament este efectuat progresiv și necesită mai multe etape. Provocare soluționării acestei 
patologii este reprezentată de caracterul antitetic dintre recomandările noastre și activitatea 
sportivă desfășurată care este cauzatoare și intreține exostozele conductului auditiv extern și 
eventualele infecții ale urechii externe. Studiul de față este un studiu liniar retrosctiv, desfășurat 
între anii 2000-2013, pe 20 subiecți înotători, cu patologie exostotică complicată. 

Cuvinte cheie: exostoză, conduct audiv extern, hipoacuzie  
 
Abstract. Exostosis of the external ear canal is a common cause of mild hearing loss at swimming 

athlets and a complete ENT exam is necessary to make a differential diagnosis of mild hearrig loss 
in a young adult which practice swimming. At the first ENT examination, most cases, the  patient 
presents pain, obstructive ear canal for mixed cause (infectious and obstructive- benign tumour) of 
the external ear canal which is associated with functional deficit (hearing loss). The diagnosis and 
treatament is made progressive and are neccesary complex investigations. The challenge of the 
tratament is represented by the contradiction  between the ENT specialist recomandations durring 
the treatment  and the sport, that the patient is practicing, which is the cause of exostosis and it is 
the maintainig factor of exostosis of the external ear canal, and the posible external ear infectious. 
We presente a liniar retrospective study, between 2000-2013, on 20 swimming subjects, with infected 
exostozis of the external ear canal.  

Key words:  exostosis, external ear canal, hearing loss 
 
Introduction  
 

Diseases of the external auditory canal in young patients, can have many causes, from 
the simplest ones (wax, foreign body etc) to benign to malignant tumours (Ataman et al, 
2002). At young patients who are swimmers and they have prolong exposure at wind and 
cold water, exostoses of the external ear canal  is a common disease, also cold”surfer s 
ear”. Exostoses are multiple, bilateral and most frequent  sessile. The shape is vavarious, 
being either round, ovoid or oblong. They represent a bony overgrowth, irregular and it 
can be located one either of the external ear canal walls. The condition is caused by 
periostitis secondary to exposure to cold water to enters in the ear canal, and water 
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evaporates with heat absobtion and this determins a local reaction of the periostum. 
Hystologically they are formed from parallel layers of  newly-formed bone. Two-thirs 
external of the ear canal are formed from cartilaginous tissue, and the one third near the 
tympanic membrane is the bony part. Exostoses are in the osseous portion of the external 
ear canal  (Sanna, 1999). Exostoses are usually seen in people who swim in cold water and 
present with symptoms of accumulated debris, otorrhea and conductive hearing loss 
(Wang et al., 2005). 

 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
Fig 2. Imagine schematica a exostozelor 

(Sourse: Royal Cornawall Hospitals Trusts - Surfers' ear – a preventable disease) 
 

Cold water swimmers are more likely to have this conditions, rather then the persons 
who have wormer water  activites (swimmers, kayakers etc). Patients with exostoses who 
present at the ENT specialist, are two tipes: the ones who have a mild hearing loss, in one 
or bought ears, without any inflammatory symptoms, and ones who have local 
inflammatory and infectious symptomes (tumor, rubor, calor, dolor et functio laesa), 
which are otorheea, ear pain, ear fullness and hearing loss  (Byron, 2001).  

The infected water from the swimming pool, or the sea water enters in the ear canal,  is 
remaining proximatly and distal from the exostosis and the infectious is beginning, and in 
s short periord of time, the external otitis occurs (Ataman et al.2002). Exostosis occurs in 
one ear canal, but more frecvently in the bought ear canals. If the condition is affecting  
bought ear canals, the exostoses are not symmetric. In those cases of exostosis in which 
the stenosis is important ( the tympanic membrane is partial or imposibile to examinated ) 
the functional deficit is represented by a mild hearing  loss uni or bilateral. In this cases 
when the external ear is infected the hearing loss is enhanced (Nakanishi et al 2011). 

At the first ENT examination, the otomicroscopic exam describes a external ear canal 
stenosis, ear discharge, the tympanic membrane partial sau imposible to examined. After 
the otomicroscopic exam and  the debridement of the ear canal, the pure tone audiogram is 
mandatory because is measuring the functional deficit. The audiological diangnosis was 
mild hearing loss, on one or bought ears. 
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Fig. 1  Comparatve imagine normal ear external canal and ear canal with exostoses 

(Sourse: Royal Cornawall Hospitals Trusts - Surfers' ear – a preventable disease) 
 

The external ear canal directs sound to the tympanic membrane and it acts as a 
resonator. The amplification from the ear canal resonance amounts to approximatly 10-15 
dB. The inflammation of the external ear canal, in most cases, is associated with 
inflammation  of the  tymanic membrane and the hearing loss can be approximatly 20 to 
25 dB (Stach, 1998). 

 
Fig. 2. Mild conductive hearing loss –left ear ( www.rchipak.com) 

 
After 7 to 10 days after the treatment was initiated, and after the debridament of the ear 

canar was completed, the otomicroscopic exam was repeted and, the local infections and 
inflamatory simptoms were diminushed or completely remitted, but the stenosis of the 
external auditory canale was persistent, with the partial imaging of the tympanic 
membrane. 
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The persistence of  stenosis of the external auditory canal caused by exostosis, is 
causing a functional deficit which is a conductive hearing loss (uni or bilateral) that  
depends of the position the size of the stenosis (if the bony overgrowth is bigger in the 
anterior segment of the ear canal, the hearing  is more impaired) (Sanno, 1999). 

The treatment for large lesions is surgery, and is recommanded in complete stenosis of 
the external auditory canal, direct bone contact with tympanic membrane causing impaired 
sound conduction, interference with hearing aid fitting, restricted acces for middle ear 
surgery or tympanic membrane (myringoplasty) (Theissing, 2011). 

The goal of surgical in exostosis is to remove of the bony overgrowth until the 
circumference of the tympanic membrane is fully visible and general anesthesia is 
neccesary. A postauricular incision is preferred  because it allows good exposure and 
proper replacement of the skin of the external ear canal. The removal of the bony 
overgrowth is made by dryling. When the patients presented  multiple episodes of external 
ear infections, the skin that is covering the exostosis and the rest os the ear canal, it is 
thiner, more easy to injure when is separated from the exostosis, and increses the difficulty 
of  the surgery (Hempel, 2012). In postoperative care, after the endaural  packing is 
removed in 2to 3 weeked,  any granulations that form should be removed  to avoid stenotic 
scar tissue (Sanno, 1999). 

If surgery is recommended, other structures at risk and special care is taken to preserve 
them are the tympanic membrane and the ossicular chain medially, the temporo-
mandibular joint anteriorly and the third segment of the facial nerve 
posteroinferiorly.(Sanno, 1999). 

The diferential diagnosis for the exostosis was made with: 

 stenosis of the external ear canal; 
atrezia sau hiploplazia meatală; atresia or hipoplasia of the external ear canal 
osteomul de conduct auditiv extern; osteoma of the external auditory canal 
 foreign bodies in the external ear canal  
benign tumors of the canal: wax debris, leiomyoma, inflation of the sebaceous glands,  
hystocytosis, benign fibrous dysplasia, chondroma, papilloma, angioma, lymphangioma,  
dermoid tumors ; 
malignant tumors of the external auditory canal: basal cell carcinoma (the most frequent), 
squamos cell carcinoma, malignant melanoma, rhabdomyosarcoma, angyosarcoma, 
Merkel cell carcinoma (Ataman et al 2010). 

The best method of preventing this external ear canal disease is by following some 
basic safety precautions. The first is avoiding activity during extremely cold and windy 
conditions. The second is using costom ear protection to prevent cold water exposure or 
windy conditions (common experiences in swimming or surfing). This preventing measure 
is recommended in bought situations (to prevent forming the exostosis, and to prevent 
external ear infections once the exostosis is formed). This ear plugs must be custom made, 
and perfectly adaptated to ear anatomy in order to be effective. In a addition is 
recommanded to use a swimming cap (Nakanishi, 2011). 
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Material and methods 

This paper presents a retrospective study, during 2000-2012, on a number of  20 
patients, with the age betwen 25-38 years old (20% females, and 80% males), which 
presented at the ENT specialist for othoreea, pain in the ear, ear fullness uni or bilateral, 
and hearing loss uni or bilateral. (one or bought ears). 

All patients were questioned about the risk factors for external ear diseases they hade 
been exposed, they had an otoscopic exam, and further an otomicroscopic exam was made 
( the examination was made with a Zeiss microscop, with an 4x to 20x magnification). The 
aspiration of the wax, debris and secretions tha are obtructing the external auditory meatus 
was made, the audiometric examination (pure tone audiogram) and after that the patient 
received a prescription with general and otic treatment.  

The pure tone audiogram for all patients was made in the sound treated test room of the 
Audiomety Departament of IFACF ORL Professor dr Dorin Hociota Bucharest, by 
audiolog, of calibrated equitment approved by Ministery of Health. Sound absorbing 
materials cover the walls to reduce sound reflections and standing waves.  

The ENT reevaluation (clinical and audiological) was made at 7 to14 days after 
initiating the treatment, with complete sympton remision (bought inflammatory and 
infectious symptoms), with the persistence of the exostoses. All patients received 
discharge papers, in which the ENT specialist recommanded an annual ENT examination, 
bought clinical (otomicroscopical) and audiological (pure tone audiogram). 

Results  

During obtaining the medical hystory of the patient, all of the patients presented cold 
water and windy expusure during a long period of time (ten years or more) (swimmers, 
divers). Our results of sex and age distributions groups are similar into those who made 
simmilar studies (Hurst, Bailey and Hurst 2004), and in which this condition is more 
frequently in the fourth decade of age, with a male sex predomince. 

The audiological exam (pure tone audiogram) at patients who presented suppurative 
ear canal condition associated with exostoses, it decribes mild conductive hearing loss, on 
one or bought ears (more frequently bilateral) (Portmann D et al. 1991). 

In our audiological screening, we had 25% of patients presented unilateral mild 
conductive hearing loss, and 75 %of patients presented asimetrical bilateral functional 
deficit,  mild conductive hearing loss on the most severe affected ear, and 5 to 10 dB 
hearing loss, in the ear less affected,  in which the hearing was in normal hearing  range, 
dispite the 10 dB hearing loss. 

During otomicroscopical examination, at first ENT exam, debridement of  otic 
discharge (bacterial or fungal secretions) was performed and  ear drops toilet with 
antiseptical substances, antibiotics and local steroids were performed also. The tympanic 
membrane was patialy or impossible to examined because of the stenosis of the external 
ear canal (caused by both exostoses and inflammatory condiotion). Patients received a 
prescription with ear drops with antibiotic (flouroquinolone drug class), ear drops with 
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corticosteroid, and local antiseptical substances. If the otomicroscopical exam was 
sugestive to exostosis and fungal infection, the prescriprion was with a ear drops with 
antifungal medicine (clotrimazolum), local antiseptical medicine, and oral non steroidian 
antiinflamarory medicine. 

At the second otomicroscopical exam, at 7 to 10 day after the treatment was started, it 
can be observed the ear canal had little to none ear discharge, local inflammatory and 
infectious  phenomenons disapeared. The stenosis of the external ear canal was persistend 
and the exostosis were more cleary visible. The tympanic membrane was partialy 
examined because of the exostosis, but it coud be observed the its integrity and due to its 
transparency, also  the presence of air in the midle ear was observed. 

The hearing loss, presented at first ENT examination, had improved after the 
prescription was received. The functional deficit was partially restored. The residual 
hearing loss was persistent because of the exostoses.   

One patient in our study, has a complete stenosis, multiple exostoses, and we 
recommanded surgery. He accepted it, after three years, of annual ENT examination. 
During this three years he continued swimming, but with ear plugs, which prevented the 
ear infections and increasing in size of the exostoses. He was addminted, a full medical 
history was taken,  usually blood test were performed and a CT scan without contrast for 
examing the external ear canal, midle ear, the mastoid cavity, inner ear, the nervs 
(acustico-vestibular nerve, and facial nerve). After he sign the inform consent.The surgery 
was in general anesthesia, with an retroauricular approch. The ear  packing was removed 
in 12 days. The ENT examination at one, three and six months were normal. The 
audiogram describes normal hearing loss bilateral. During our study, there were five more 
cases, that had surgical indication, that had mild conductive hearing loss, but they refused 
surgery,and they didn’t come at annual ENT examinations. 

Discussions and conclusions 

Exostoses of the external ear canal is a rare condition, bilateral and asimentrical ans in 
many cases it presents no symptoms. The first simptoms appear in case of infection of the 
external ear canal, and it could be othoreea, ear pain, fullnes of the ear, hearing loss (it can 
appear for the first time due to the acute infectious dissease or it was a symptom before the 
acute infectious disease and it it become more severe). Exostoses is a condition of the 
external ear canal that has a high incidece among divers and cold water bathers,  more 
frecvently afects the male subjects and in the fourth decade of age.  

Many reports suppose that the development of aural exostosis depends on the action of 
an irritative stimulus like frequent and repeated cold water contact (Fabiani, Barbara and 
Filipo, 1984). The results of our study are similar to studies in the literature, with the 
similar age groups of patients that are affected by this condition, risk factors for the 
condiotion, and the treatament that they received  (Nakanishi et al, 2011). Other studies, 
performed on a segnificant large amount of patients, confirm oru conclusions, the patients 
received the same treatament (both in acute inflamatory dissease and surgical). 
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In our country, due to the geographycal conditions are not so many divers, cold water 
bathers of surfers, or other subjects  with cold water exposure and windy conditions 
(which are risk factors for exostoses). 

In many cases, this condition is asymptomatic, and it is diagnosticated and a routine 
ENT examination, or if an acute infectious disease of the external ear canal occurs, due to 
retention of infected water both distal and proximal from the exostosis. 

The treatment can be in many stages. In case of acute infectious disease of ear canal 
with exostosis, the patient receive a prescrition with ear drops antibiotics 
(flourochinolone), ear drops steroids and ear drops with antiseptical medicine. The 
functional deficit is measured by pure tone audiogram (both at first presentation, and at 7 
to 10 day after the treatment was started). The secound pure tone audiogram measures the 
hearing loss due to the exostoses. 

In those cases in which the stenosis is no important enoght and the patient has no 
functional deficit (hearing loss), the ENT specialist recommaded an anunal ENT exam 
(with both otomicroscopic exam and pure tone audiogram), in which he observes the 
evolution of the condition. 

Ear plugs, custom made, for each ear anatomy are the best prevention method. It is 
recommanded of the persons who are expused at the risk factors and as well for the 
patients with exostoses, to prevent ear infection and  increasing in size the existing ones or  
growhing new exostoses. 

In those patients with complete stenosis of ear canal, with functional deficit 
represented by mild conductive hearing loss, in one or both ears, with multiple acute ear 
infections,the surgical removal of the exostosis is recommanded. During  surgical 
procedure, in general anesthesia, the bony overgrowth is removed by driling.  

After surgery, the functional deficit is reduced, or completly submitted, the tympanic 
membrane and the midle ear acces is improved. 

To conclude, our results for retrospective study about exostoses in swimmers are 
comparable with studies who had a significant amount of patients (Nakanishi et al 2011). 
The treatament that our patients received is similar to treatament that scientific literature is 
recommended for acute infectious dissease of the external ear canal with exostoses. The 
surgical treatament has the same indication and the same methods of surgical removal of 
the bony overgrowh are applied. The prevention of the exostoses is also important for our 
patients, and they received complete and accurate information. 

 
References 
 
Ataman T, Laura Achimescu, Anghel Elena, Badragan I, Buruina M, Cazacu  Nicoleta, 
Ceausu E, Dantis Gabriela, Gavrila L, Gavrila Lorelai Bianca, Gavrila Valeria Rosalinda, 
Georgescu Madalina, Gheorghe DC, Iliescu Anca, Iliescu R, Ion Carmen, Miscaleanu D, 
Negrila Mihaela, Pascu A, Popescu N, Savulescu C (2002). Otologie, Bucureşti: Tehnică 
pp295-377. 



Discobolul – Physical Education, Sport and Kinetotherapy Journal Vol. X no.1 (35) 2014 

37 
 

37 

Ataman T, Monica Mutu, Anca Emilia Drågotoiu,  Marina Grozavu Consideratii asupra 
osteoamelor conductului auditiv extern,  Revista Medicalå Românå – vol.LVII, Nr. 1, An 
2010 pp 37-38 

Byron J. (2001)– Head and Neck Surgery. Otolaryngology. 3rd Edition, Ed Lippincott 
Williams & Wilkins, 2001. 

Fabiani, M., Barbara, M., & Filipo, R. (1984). External ear canal exostosis and aquatic 
sports. ORL, 46(3), 159-164. 

Haruka Nakanishi, Tetsuya Tono, Hirokazu Kawano: Incidence of External Auditory 
Canal Exostoses in Competitive Surfers in Japan: Otolaryngology Head and Neck Surg. 
145(1) 80-85, 2011 

Hempel JM, Forell S, Krause E, Muller J, Bran T - Surgery for outer ear canal exostoses 
and osteomata: focusing on patient benefit and health-related quality of life. Otol 
Neurotol 2012 Jan;33(1):83-6. 10 

Hurst W, Bailey M, Hurst B - Prevalence of external auditory canal exostoses in 
Australian surfboard riders The Journal of Laryngology & Otology, 2004; 118(5):348-51.  

Theissing J., Rettiner G, & Werner J. (2011). ENT Head and Neck Surgery: Essential 
Procedures, Thieme   

Portmann D., Rodrigues E., Herman D., Lacher G., Bébéar J.P., Portmann M. (1991). 
Exostosis of the external auditory canal: clinical and therapeutic aspects. Rev Laryngol 
Otol Rhinol (Bord). 112(3):231-5. 

Royal Cornawall Hospitals Trusts (2014). Surfers' ear – a preventable disease.  Retrived 
from http://www.rcht.nhs.uk/RoyalCornwallHospitalsTrust-  

Stach B (1998). Clinical Audiology, An Introduction, pp 89-116, 198-230. 
Wang, M. C., Liu, C. Y., Shiao, A. S., & Wang, T. (2005). Ear problems in swimmers. 
Journal of the Chinese Medical Association, 68(8), 347-352. 

Wilkinson, M., Leedale-Brown, D., & Winter, E. M. (2009). Reproducibility of 
physiological and performance measures from a squash-specific fitness test. International 
Journal of Sports Physiology and Performance 4(1), 41-53.  



Discobolul – Physical Education, Sport and Kinetotherapy Journal Vol. X no.1 (35) 2014 

38 
 

38 

ANALYSIS OF THE INFLUENCE OF TECHNIQUE TRAINING 
LEVEL ON SPORTS PERFORMANCES DURING BASIC 

SPECIALIZATION STAGE IN WOMEN’S ARTISTIC 
GYMNASTICS  

Analiza influenței nivelului pregătirii tehnice asupra performanțelor sportive la etapa 
specializării de bază din gimnastica artistică femenină  

POTOP Vladimir 1 *, TIMNEA Olivia Carmen2, MIHAIU Costinel 3  

1, 3Ecological University of Bucharest, str. Vasile Milea nr.1G, 061342, Romania 
3Deparment of PES, University of Bucharest, Bl. Regina Elisabeta 4-12, 030018, Romania 

* Corresponding address: vladimir_potop@yahoo.com 
 

Rezumat. Lucrarea prezintă rezultatele analizei pregătirii tehnice de bază ale gimnastelor 
junioare de 12-15 ani și performanțele sportive obținute în trei concursuri naționale în perioada 
2012. Rezultatele studiului scot în evidență îmbunătățirea execuției tehnice a exercițiilor pe aparate 
iar analiza influenței nivelul pregătirii tehnice de bază asupra performanțelor sportive obținute în 
concursuri prezintă diferențe nesemnificative, ceea ce infirmă influența acestora asupra evoluției 
gimnastelor, având ca scop decât urmărirea evoluției gimnastelor.   

Cuvintele cheie: gimnastica, tehnica, competiție; 
 
Abstract. The paper presents the results of the analysis of basic technical training of junior 

gymnasts aged 12 to 15 and the sports performances achieved in three national competitions in 
2012. The results of the study highlight the improvement of technical execution of the routines on 
apparatus; the analysis of the influence of basic technical training level on the sports performances 
achieved in competitions points out insignificant differences which invalidate their influence upon 
gymnasts’ progesses, their purpose being only the monitoring of gymnasts’ evolution.   

Key words: gymnastics, technique, competition; 

Introduction 

Artistic gymnastics currently registered remarkable progresses, highlighting the fact 
that it develops in line with the trends of the professional sports, only it has its specific 
peculiarities (Arkaev and Suchilin, 2004, p.22; Potop, 2008, p.7; Suchilin, 2010, p.5). 

Learning the technique of various branches of sport is generally characterized by the 
laws and stages of learning the motor acts and actions, of course with some specific 
differential notes determined by the particularities of sports branches. The analysis of 
technique highlights the following components: technical element, technical procedure, 
style and basic mechanism of the technical procedure (Dragnea and Mate-Teodorescu, 
2002, p.281). 

Due to the impressive dynamics of gymnastics competition, the number of technical 
elements created by the great male and female champions, who distinguished themselves 
during this time, increased significantly at the present moment; some of these elements 
took over the coded names, reflecting the biomechanical characteristics, in addition to the 
names of the athletes who executed them with a unique virtuosity (Endo, Drăgulescu, 
Miloşevici, Comăneci, Şuşunova, etc.) (Nicu, 1993). 
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Achieving sports mastery must be seen in perspective, starting from a solid technical 
base. Only by stopping children’s overloading, the rush for premature results that exceed 
children’s possibilities and by providing a proper physical development, the general bases 
of movement, the technical fundamentals of movements on apparatus, it is possible to 
make a training in the future, without great losses over time, with a high probability to 
achieve new performances (Grigore, 2001). 

In artistic gymnastics, technical training must be very demanding because the primacy 
in the competition is determined by the movement accuracy (amplitude, expressiveness, 
fluidity of movement and so on). 

Gaverdovsky (2012, p.7) considers that the improvement of movement technique and 
the special technical training are the basis for achieving high performances in modern 
artistic gymnastics. He refers to movement mechanism, to the procedure and style of 
execution, to movement energetics, anatomical and morphological factors of the 
technique, movement aesthetics, artificial and natural forms of technique, evolution of 
gymnastics technique, etc. 

Research and practice show that the efficiency of learning gymnastics complex 
elements is increased if the phasic structure of elements is checked over the technical 
training process. In line with these ones, in the technical structure of gymnastics exercises 
there are periods of movement with and without support (Arkaevand Suchilin, 2004). 
Several criteria can be used for splitting gymnastic elements into parts, such as 
pedagogical, psychological, physiological, biomechanical criteria, etc. The increase of 
objectification level goes from the pedagogical criteria towards the biomechanical ones. 
That is why the biomechanical criteria are used for dividing the gymnastics elements into 
parts. Thus, the technical structure of gymnastics elements contains three levels – periods, 
stages and phases (Suchilin, 2010).  

According to Potop (2007), the transfer of motor skill in the process of gymnastics 
exercises learning is regarded as an  instrument of optimization of the didactical, 
pedagogical, psychological, bio-mechanic processes based on transfer and the content of 
the education of motor abilities, highlighting the technical mistakes that were hidden in 
various stages of gymnasts’ sports training (Potop, 2013). 

Studying the technique of the exercises of gymnastics sports branches, for analyzing 
and evaluating them, Boloban (1990) points out some reference points for movement 
orientation and he experimentally argued that they are key components of sports technique 
because they include the main mechanisms of movement (Potop, Grigore and Marinescu, 
2012).  

The review of specialized literature certifies the importance of the research on 
gymnastics exercises technique and its learning, taking into account the body postures and 
positions. In connection with this fact, Boloban and Biriuk (1979) propose the use of the 
movement postural orientation method for studying the technique of gymnastics sports 
branches. The concept and methodology of using this method by studying the papers have 
been perfected during the recent years (Boloban, 2011, 2013; Sadovski, Boloban, 
Nizhnikovski, and Mastalezh, 2009; Andreeava, 2013; Potop, 2013, Potop, Grad and 
Boloban, 2013 etc). 
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The purpose of the paper is to highlight the influence of basic technical training level 
on sports performances in women’s artistic gymnastics at junior female gymnasts aged 12-
15. 

Hypothesis of the paper. We consider that by assessing the level of basic technical 
training on each apparatus in the case of junior gymnasts 12 to 15 years old we shall 
highlight if there are significant differences between  thsi level and the results achieved in 
competition. 

Material and method  

The following methods have been used for achieving the tasks of the research: 
theoretical analysis and generalization of specialized literature data, pedagogical 
observation, pedagogical experiment, tests method (testing of basic technical training 
level), graphical method, statistical and mathematical method of processing and 
interpreting the recorded data. 

A number of 7 control exercises (CE) have been used during this study:  

1. Handspring vaults (HV): Forward roll-over through handspring(FRH) – points. 
2. Uneven bars (UB): 

Clear hip circle to handstand (CHCHS)- points. 
Back giant – layout back salto dismount (BG-LBSD). 

3. Beam (B): 

Two back walkovers with split legs (flick-flack) (RÎ) – points. 
Dismount from round-off or back walkover – layout back salto – points. 

4.  Acrobatic on floor (A.F.): 
Round-off – back walkover – layout back somersault (R-BW-LBS) – points. 
Round-off –layout back somersault (R- LBS) – points. 

The research was conducted from September 2012 to February 2013 with a group of 
14 gymnasts 12 to 15 years old, members of junior team of the Training Camp of Deva. 
The recording of the competitive activity has been made during three national 
competitions: National Junior Teams Championship, Constanța 2012; National Junior 
Individual All-around Championship, Onești, 2012; National Masters Championship, 
Onești 2012. Statistical processing has been made in Word and „KyPlot” programs.  

This study is part of the pedagogical experiment that is the subject matter of the post-
doctoral studies graduation thesis of the first author. It is included in the research plan on 
Physical Education and Sport carried out in Ukraine for the period 2011-2015 under the 
registration number: 0111U001726, index UDK: 796.012.2. 

 

Results 
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Table 1. Analysis of the indicators of basic technical training of junior gymnasts aged 12 to 15 
(n=14) 

№ Control exercises 
(points) 

Initial  Final  t P 

X ± m X ± m 

1. Vault 9.34±0.04 9.39±0.04 10.36 ˂0.001 

2. Uneve
 

CE1 8.88±0.06 9.16±0.04 10.74 ˂0.001 

3. CE2 9.02±0.08 9.22±0.03 8.55 ˂0.001 

4. Beam CE1 9.13±0.08 9.28±0.05 6.07 ˂0.001 

5. CE2 9.19±0.08 9.34±0.05 4.36 ˂0.001 

6. Floor CE1 9.29±0.04 9.38±0.03 7.63 ˂0.001 

7. CE2 9.23±0.05 9.35±0.04 6.18 ˂0.001 

Note: CE – control exercises.  
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Fig.1. Results of basic technical training level of junior gymnasts aged 12 to 15 years 

In table no. 1 and figure no. 1 are shown the results of junior gymnasts’ basic technical 
training in terms of scores obtained from experts at control events. 

Table no. 2. Sports performances achieved in competitions by junior gymnasts aged 12-15 

Stat. 

Ind. 

Competition 1 (points) Competition 2 (points) Competition 3 (puncte) 

Vault UB Beam Floor Vault UB Beam Floor Vault UB Beam Floor 

 
13.33 13.0

1 
13.45 14.15 13.05 12.84 13.33 14.09 13.30 12.10 12.46 13.56 

m 0.13 0.20 0.27 0.19 0.13 0.29 0.23 0.34 13.30 0.46 1.16 0.21 

δ 0.43 0.72 0.93 0.67 0.40 0.99 0.76 1.01 0.17 1.59 4.00 0.70 

V% 18.83 5.57 6.88 4.78 16.23 7.76 5.69 7.15 0.60 13.15 32.12 5.18 

N  11 13 12 12 9 12 10 9 12 12 12 11 
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Notes: N = number of gymnasts; C1- Teams National Championships, qualifying – 21 -23.VI.2012, 
Constanța; C2 – National Juniors Individual Championships, 25- 27.X.2012, Deva; C3 – National 
Masters Championships, 16-18.XI.2012, Onesti. 
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Fig.2. Results of sports performances achieved by junior gymnasts aged 12 to 15   
 
In table no. 2 and figure no. 2 are shown sports performances achieved by junior 

gymnasts 12 to 15 years old in three national competitions in 2012.  
 

Table no. 3. Analysis of the correlation between the basic technical training and sports performances of 
junior gymnasts 12-15 years old 

 
Sport perform. 

Preg. tehnică 

Competition 1 (points) Competition 2 (points) Competition 3 (points) 

Vault UB Beam Floor Vault UB Beam Floor Vault UB Beam Floor 

Vault I 0.26    0.21    0.42    

F 0.26    0.22    0.39    

Uneve
n bars 

CE1 I  0.39    0.22    0.85   

F  0.49    0.49    0.74   

CE2 I  0.31    0.43    0.37   

F  0.34    0.31    0.19   

Beam CE1 I   0.42    0.63    0.38  

F   0.63    0.61    0.32  

CE2 I   0.12    0.13    0.11  

F   0.18    0.09    0.12  

Floor CE1 I    0.16    0.08    0.04 

F    0.29    0.04    0.05 
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CE2 I    0.15    0.23    0.44 

F    0.14    0.12    0.46 
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Fig.3. Correlative analysis between the level of technical training on apparatus and sports performances  
 
In table no. 3 and figure no. 3 are listed the results of the correlation between the 

indicators of basic technical training and the sports performances on apparatus achieved in 
competitions by the junior gymnasts aged 12-15. The final score results on each apparatus 
in three competitions are shown horizontally while the results of the control events in 
initial and final testing are shown vertically.    

Discussions 

This scientific approach refers to the analysis of the basic technical training influence 
on junior female gymnasts aged 12 to 15, training under the National Olympic Gymnastics 
Center in Deva. In this study there were used 7 control events focusing on the level of 
technical execution of the basic exercises in this stage of training specialization. 

The analysis of basic technical training indicators highlights the following issues 
(table1). 

At vaults (handspring forward roll-over event) we notice a mean of 9.34 points at the 
initial testing and an improvement of 0.05 points at final testing and significant differences 
between tests at P ˂0.001;  

During the 1st event on uneven bars(clear hip circle to handstand performed on the 
lower bar) there is a mean of 8.88 points at the initial testing and an execution 
improvement of 0.28 points at final testing, with significant differences between tests at P 
˂0.001; during the 2nd event on uneven bars (back giant – dismount with back layout salto) 
the mean at the initial testing is 9.02 points and an increase by 0.20 points at final testing, 
with significant differences between tests at P˂0.001.  
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The 1st event on beam, regarding the connection of two acrobatic elements – backward 
walkover – highlights a mean of 9.13 points at initial testing and an improvement by 0.15 
points at the final testing, with significant differences between tests at P˂0.001; at the 2nd 
event, referring to the dismount from round-off of back walkover, there is a mean of 9.19 
points at the initial testing and an increase by 0.15 points at final testing.  

On floor, in terms of basic acrobatic training by round-off – back walkover – back 
stretched somersault at the 1st event, we notice a mean of 9.29 points at initial testing and 
an improvement of the mean by 0.09 points at the final testing, with significant differences 
between tests at P˂0.001; at the 2nd event on floor (round-off - back layout somersault) one 
can notice  a mean of  9.23 points at the initial testing and an increase of the mean with 
0.12 points at the final testing, with significant differences between tests at P˂0.001. 

In terms of sports performances achieved by the junior gymnasts in competitions, we 
notice that (table 2): 

in the 1st competition, Teams National Championships, qualifying – 21 -
23.VI.2012, Constanța  - it was a different number of gymnasts competing on each 
apparatus: at vaults 11 gymnasts, at uneven bars 13, on beam and on floor 12, obtaining a 
mean of 13.33 points at vaults, 13.01 points at uneven bars, 13.45 points on beam and 
14.15 points on floor. 

in the 2nd competition, National Juniors Individual Championships, 25- 27.X.2012, 
Deva – there were 9 gymnasts who competed at vaults, 12  at uneven bars, 10 on beam and 
9 on floor, with a mean of 13.05 points at vaults, 12.84 points at uneven bars, 13.33 points 
on beam and 14.09 points on floor. 

in the 3rd competitions 3, National Masters Championships, 16-18.XI.2012, Onesti 
– 12 gymnasts participated in vaults, uneven bars and beam events while 11 gymnasts 
competed on floor, highlighting a mean of 13.30 points at vaults, 12.10 points at uneven 
bars, 12.46 on beam and 13.56 points on the floor.  

Regarding the correlative analysis of the influence exerted by the level of basic 
technical training on sports performances, one can observe significant differences at 
uneven bars at the 1st event – initial and final testing and sports performances in the 3rd 
competition at P˂0.001 and P˂0.01; as for the other indicators, the correlative values have 
a lower level, namely there are differences and influences upon these ones. 

This scientific approach has led to the development of educational programs for long 
term learning which influenced both the basic technique training and performances 
achieved in competition - final stage of the doctoral research that will follow. 

Conclusions 

Participation of a different number of gymnasts in competitions as a result of the 
training level and of the health status at the moment of that training period in which were 
the gymnasts concerned. 
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The competitive activity emphasizes the maintaining of sports performances at vaults 
and the decrease of the scores at uneven bars, beam and floor because of the introduction 
of new technical elements of higher difficulty entailing uncertainty in execution. 

The assessment of basic technical training level on each apparatus of junior gymnasts 
aged 12 to 15 highlighted significant differences this level and the performances achieved 
in competition. 
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Rezumat. Luxația de umăr este cea mai frecventă luxaţie, reprezentând aproximativ 50-60% din 

totalul luxaţiilor. Se produce mai des la bărbaţi. Diagnosticul se pune pe baza examenului clinic și 
Rx. Reducerea ortopedică este recomandabil să se facă cu anestezie intravenoasă, în primele 6 ore 
de la producerea luxației. Pulsul la artera radială și sensibilitatea cutanată în teritoriul nervului 
circumflex trebuie investigate atât înainte de reducere cât și după. Imobilizarea umărului se face 
timp de trei săptămâni într-un bandaj Desault. Controalele trebuie efectuate la 24 de ore de la 
reducerea ortopedică și apoi săptămânal, până la scoaterea bandajului Desault. 

Cuvinte cheie: luxaţia de umăr, artera radială, nervul circumflex, bandaj Desault 
 

Abstract. The shoulder luxation is the most common dislocation, representing about 50-60% of 
the total  luxations. It occurs more often in men. Diagnosis is based on clinical examination and Rx. 
Closed reduction is recommended to be done with intravenous anesthesia in the first 6 hours of the 
dislocation. Radial artery pulse and skin sensitivity in the circumflex nerve should be investigated 
both before and after reduction. Immobilization of the shoulder is made for three weeks in a Desault 
bandage. Check ups must be done 24 hours after the closed reduction and then weekly till  the 
Desault bandage is removed. 

Key words: shoulder luxation, radial artery, circumflex nerve, Desault bandage. 
 

Intoduction 

The scapular-humeral joint is a spheroidal  type of the articulation, with three degrees 
of freedom that can perform movements with large amplitude and in all directions (Terry, 
2000) . 

In the scapular-humeral luxation,the humeral head loses its physiological connection 
with the glenoid cavity of the scapula. This is the most common luxation, representing 
about 50-60% of the total luxations (Denischi, 1988). It occurs more often in men. This 
type of luxation is favored by the articular surfaces shape, by the disproportion between 
them, by the lax capsulo ligamentary  apparatus and the great  articular mobility of the 
shoulder. 

Depending on the position of the humeral head towards the glenoid cavity, the 
shoulder luxation are classified in:  

anterior internal luxations (the humeral head is fore and internal towards the glenoid 
cavity);  
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posterior luxations (the humeral head is posterior and internal towards the glenoid 
cavity);  

upper luxations (always accompanied by fracture with displacement of the acromion)  
and lower luxations -„luxatio erecta”- (the humeral head is below the glenoid cavity).  

In turn,  according to the position of the humeral head, the anterior-internal luxations 
are divided into: extracoracoid luxations (the humeral head is lateral to the coracoid 
apophysis); subcoracoid luxation (the humeral head is below the coracoid apophysis) 
(Fig.1); intracoracoid luxation (the humeral head is in the middle of the coracoid 
apophysis) and subclavicular luxation (the humeral head is below the clavicle, near the 
sternum). 

 
Fig. 1. Anterior-internal scapular-humeral luxation (subcoracoid) 

Elements of diagnosis and treatment 

The symptomatology is characterized by the presence of the pain on the shoulder level, 
the arm partial functional inability and its vicious attitude, placed in abduction and 
external rotation. The characteristic feature is that the vicious attitude of the arm is 
irreducible, elastic (positive Berger sign), trying to draw the arm nearer to the chest being 
very paintful for the patient. 

In the clinical examination, the "epaulette" sign, is a pathognomonic sign for the 
shoulder luxation (anterior internal variety). It consists of the acromion prominence under 
the skin,  remaining as a marked depression, the shoulder appearance being very similar to 
that of an epaulette. 

The marked abduction of the arm is a clinical sign that appears in a rare variety of the 
shoulder luxation, called "luxatio erecta" (Bucholz, 2006). In its case, the humeral head is 
moving below the glenoid cavity of the scapula, which makes the arm to remain 
approximately parallel to the head. 

  The following involvements may appear in the shoulder luxations: 

 bony (the trohiter fracture, the marginal fracture of the glenoid cavity of the scapula 
and the humerus surgical col fracture are the most common. Among them, the most 
dangerous one is the humerus surgical col fracture, because in this combination, called 
„shoulder fracture-luxation” (Fig.2) the orthopaedic reduction is extremely difficult, often, 
reducing both the luxation and the fracture becomes possible only through a surgical 
procedure. 
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Fig. 2. Shoulder fracture-luxation 

 
vascular. They are rare. Axillary vessels rupture is possible, especially in the anterior 

internal scapular humeral, intra coracoid luxation. Because of this possibility, if a shoulder 
luxation is diagnosed, the radial artery pulse should be looked for, during the clinical 
examination. 

nervous. They are more frequent than vascular ones. The axillary nerve injury is 
possible. After the orthopaedic reduction, on the control radiography, there appears "the 
drop head" classic image given by the  humeral head which is located below  the glenoid 
cavity of the scapula but lower than in the physiological conditions. This possible 
complication also requires testing the cutaneous sensitivity in the axilary nerve 
(circumflex) prior to  the orthopaedic  reduction of the luxation . 

cutaneous. They are the rarest. If there is a communication between the shoulder joint 
cavity and the external environment, we are dealing with an open shoulder luxation, a rare 
variety but a very serious one because it can be complicated by an arthritis which greatly 
obscures the tardy functional prognostication. 

Scapular-humeral luxation diagnosis is determined based on clinical examination and 
laboratory. Localized pain on the  shoulder level ,the deformation of this region with the 
presence of " epaulette sign " and vicious arm attitude, placed in abduction and external 
rotation, makes us to suspect a scapular-humeral luxation. 

The accurate diagnosis of the luxation is based on the shoulder front x-ray and 
transthoracic examination (Ceroni D-2000). There hould be noted that the  radiography is 
mandatory both to determine the type of scapular-humeral dislocation and to see if there 
are associated fractures. 

The shoulder radiography is mandatory because it is the forensic medical document 
which justifies the diagnosis and therefore the treatment  that was performed on the 
patient. 

Another thing required to be performed in the clinical examination is looking for  the 
radial artery pulse, as well as the cutaneous sensitivity test in the territory of the 
circumflex nerve and of the motor activity of the deltoid muscle. If these are normal, we 
are in front of an uncomplicated vascular-nerve luxation. 
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The lack of radial artery pulse, or of the skin sensitivity or  of any upper limb muscle 
paralysis, must necessarily be specified in the on call register, in order to be able to 
demonstrate in a possible litigation, that these complications were due to the luxation and 
not to the therapeutic measures. 

 The scapular-humeral acute luxation can be  orthopedically or surgically treated. The 
first choice treatment is the orthopedic one. The surgical reduction of the luxation is 
performed only when it can not be done through external maneuvers. 

The closed reduction is appropriate to be done during  the first 6 hours of luxation, 
because it may be easily performed, as the local edema is small,  the patient’s defence 
reaction being less and the post reduction complications  being generally minimal. 

One of the rules that is not really taken into account is reducing the luxation with 
intravenous general anesthesia. The anesthesia guarantees good enough muscle 
relaxation,the reduction being performed swiftly and without complications. In terms of 
the medico-legal point of view, the violation of this rule and sometimes the emergence of 
surgical cervical fractures or of humeral diaphysis because of rough reduction maneuvers, 
could lead to incriminating  the orthopedic surgeon. 

 There are more standard maneuvers for of the shoulder luxation closed reduction: 
Djanelidze, Kocher, Hipocrate, von Arlt, Mothes, Bohler, etc. (Riebel GD-1991). 

Regardless of the used technique, the reduction is followed by the immobilization of 
the shoulder in a Desault bandage, for 2-3 weeks, depending on the patient's age (Fig. 3). 

 

 
Fig. 3. Immobilization of the shoulder by the Desault type bandage 

 

After immobilization, a front shoulder X-ray shall be made in order to control the 
outcome of  the luxation reduction. In terms of the forensic point of view this control is 
required because in the case of a dispute, only  the radiography can demonstrate that the 
reduction was correct. 

Also, the control radiography performed after  the orthopedic reduction of the luxation 
can show, if this is a fracture-luxation, if the bone fragments have been placed in a 
convenient position,so that they do not need surgery. 

Another compulsory gesture is to control the radial artery pulse and the functional 
upper limb nerves, immediately after  the orthopedic reduction. This is compulsory, 
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because the upper limb vascular-nerve disorders may occur after the closed reduction 
incorrect maneuvers and in this case,  the medical practitioner may be charged with them 

The observance of these rules cover the first aid medical practitioner for this type of 
luxation,  the data recorded in the call register and also in the medical certificate proving 
that the dislocation was properly reduced and there were no complications of the vascular-
nervous type of the given treatment. 

Clinical experience shows that sometimes the humeral head can dislocate itself again 
under Desault device, even if the orthopedic reduction was correct, and vascular-nervous 
disorders may occur  some time after the luxation occured. Starting from these 
observations, other forensic implications of the scapular-humeral luxation treatment may 
be avoided, making a mandatory, clinically and radiologically control, 24 hours after  the 
luxation. Two other medical checkups must successively made, every week, till the 
Desault bandages are taken off. 

Conclusions 

Finally, we can say that the scapular-humeral luxation diagnosis and treatment are 
medical emergencies, but even in these circumstances,  the orthopedic doctor must follow 
a certain protocol that protects him from any forensic involvement, relating thereto. The 
diagnosis is based on the clinical examination and the X-ray. Closed reduction is 
recommended to be done with intravenous anesthesia in the first 6 hours of the dislocation. 
The radial artery pulse and the skin sensitiveness in the circumflex nerve zone should be 
investigated both before and after  the reduction. Checks must be made at 24 hours after  
the orthopedic reduction and then weekly till the removing of  the Desault bandage. 
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Rezumat. Memoria sau a „noua inteligenţă”, se referă la procesul de depozitare şi recuperare a 
informaţiilor din creier. Studiile de specialitate atestă faptul că undele EEG din banda alfa şi theta 
reflectă, în special, performanţa memoriei. O performanţă corectă se află în strânsă legătură cu 
două tipuri de fenomene EEG: o creştere tonică a ponderii undelor alfa determină o scădere a 
undelor teta, în funcţie de tipul solicitărilor de memoriei. În mod asemănător volumului cerebral, 
ponderea undelor alfa superioare înregistrează creşteri încă de la începutul copilărie până la 
maturitate, în timp ce procesul invers se înregistrează târziu, la finalul vieţii. Ponderea undelor alfa 
este redusă şi ponderea undelor theta sporită în cazul subiecţilor care manifestă tulburări 
neurologice diferite. Testarea potenţialului electric al cortexului s-a realizat prin intermediul 
electroencefalografului, folosindu-se 16 electrozi în vederea înregistrării undelor în diferite 
momente. Analiza EEG a fost făcută selectând perioadele lipsite de artefacte, urmărindu-se 
ritmurile clasice EEG: delta (2-4Hz), theta (4-8Hz), alpha1 (8-10Hz), alpha2 (10-13Hz), beta(20-
30Hz) pentru care programul oferă indicatori sintetici. Având în vedere scopul studiului nostru, au 
fost înregistrate trasee EEG în timpul unor activităţi care să pună în evidenţă eventualele pattern-
uri cerebrale specifice. Astfel, subiectul (scrimer, 17 ani) a fost înregistraţi surprinzându-se 
activitatea corticală în momente de relaxare (cu ochii închişi), în timp ce executa o acţiune dreapta, 
respectiv stânga (a imitat un asalt), apoi a reprodus mişcarea realizată mental. În vederea depistării 
memoriei motrice, am realizat studii de caz, urmărind în înregistrarea electroencefalografică 
balanţa existentă între alfa 2 şi theta, cea care ne oferă informaţii asupra acestui proces 
neuropsihic. Subiectul T. I. evidenţiază rezultate bune la nivelul manifestării proceselor nervoase, 
evidenţiindu-se existenţa memoriei motrice a segmentul dominant (braţul drept), activitatea fiind 
mai intensă în emisfera stângă. Oscilaţiile dintre undele alfa şi theta certifică prezenţa unei memorii 
motrice superioare a subiectului. 

Key words: inteligenţă motrică, scrimă, memorie motrică, EEG. 
 

Abstract. Memory or „the new intelligence”, is referring to the storage and recuperation process 
of brain information. Specialized studies certify that EEG waves from the alpha and theta band 
reflect especially the memory performance. A correct performance is closely related to two types of 
EEG phenomena: a tonic increase in the share of alpha waves causes a decrease in the theta waves, 
depending on the type of memory requests. Similarly to the brain volume, the alpha waves register 
higher percentage growths since the early childhood to adulthood, while the reverse process is 
recorded later, at the end of life. The share of alpha waves is reduced and that of theta waves is 
increased in subjects exhibiting various neurological disorders. The cortex electrical potential 
testing was achieved through electroencephalography by using 16 electrodes for recording the 
waves at different moments. The EEG analysis was done by selecting periods without artifacts, 
pursuing EEG classical rhythms: delta (2-4Hz), theta (4-8Hz), alpha1 (8-10Hz), alpha2 (10-13Hz), 
beta (20-30Hz), for which the program provides synthetic indicators. Considering the purpose of our 
study, EEG tracks were recorded during some activities that can emphasize possible specific brain 
patterns. Thus, our subject (fencer, 17 years old) cortical activity was recorded during moments of 
relaxation (eyes closed), while executing an action to the right, respectively to the left (he imitated 
an attack kick) and then he reproduced the movement performed mentally. In order to detect the 
motor memory, we performed case studies, which helped us monitoring through 
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electroencephalographic recording the balance between alpha 2 and theta, balance which gives us 
information on this neuro-psychic process. Our subject, T.I., reveals good results in the 
manifestation of nervous processes, being highlighted the existence of the dominant segment (right 
arm) motor memory, the activity being more intense in the left hemisphere. The oscillations between 
the alpha and the theta waves certify the presence of a superior motor memory in the subject.  

 
Key words: motor intelligence, fence, motor memory, EEG. 

 
 

Introduction  
 

The motor intelligence is a component of psycho-motility, being rather superficially 
approached in the literature, especially regarding the practical aspect. Although many 
authors believe that intelligence cannot be tested by electroencephalographic recordings, 
relatively recent data (Tongran, 2008), highlight the existence of a correlation between 
electroencephalographic recordings, general intelligence and learning. The experiments, 
which aimed to investigate gifted pupils and students with normal school performance, 
showed that EEG can provide information on the level of intelligence and cognitive 
abilities by recording delta, theta, alpha1, alpha2, beta1 and beta 2 waves. 

These recent studies have been certified by numerous theories, regarding the nature of 
human intelligence, one of the most famous being Gardner's theory, which is inconsistent 
with the previous psychometric perspective. The theory of multiple intelligences, stated in 
his book Frames of Mind: The Theory of Multiple Intelligences (1993) insists that 
intelligence should not be conceived as a one dimensional construct, but as a series of 
seven independent intelligences, including the kinesthetic intelligence. This perspective 
allows the individual to "perform the transformations and changes of individual 
perceptions" and "recreate aspects of their own experiences". 

Teachers (2004), compares the abilities of the two types of EEG measurements to 
predict the performance achieved in Weschler intelligence test (WISC-R). The EEGs 
correlation, in this paper, regards the "G factor" of the Weschler intelligence test, a test 
which measures general or integrative properties of human intelligence.  

Using electroencephalographic recordings, Tianbao and Hong (2009) in their An 
Analysis of Improving Memory Performance Based on EEG Alpha and Theta Oscillations 
identify that correct performance is closely related to two types of EEG phenomena: a 
tonic increase in the share of alpha waves causes a decrease in the theta waves, depending 
on the type of memory requests. 

We consider that our research has a special significance, as we believe that the neuro-
physiological, psychological and psychomotor exploration of athletes should be performed 
by all those who want to maximize athletic performance. Specialized studies reveal that 
EEG waves from the alpha and theta band reflect particularly the memory performance. A 
correct performance is closely related to two types of EEG phenomena: a tonic increase in 
the share of alpha waves causes a decrease in the theta waves, depending on the type of 
memory requests. Similarly to the brain volume, the alpha waves register higher 
percentage growths since the early childhood to adulthood, while the reverse process is 
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recorded later, at the end of life. The share of alpha waves is reduced and that of theta 
waves is increased in subjects exhibiting various neurological disorders. 

In an experiment conducted by Tianbao (2009), the subjects' task was to read a visually 
represented word and to make a semantic argument, responding yes' for a word that 
defines a human being and 'not' for a word that determines an inanimate object. Prior to 
displaying the word, a warning signal appears. The subjects will be provided with a total 
of 96 words. The basic principle of the ERD measurement consists in the fact that the 
alpha waves indicate a standard phased change during one test. After each response, the 
subjects can relax in the anticipation of the next stimulus occurrence. This state of 
relaxation, but also of vigilance (alert), is reflected by a pronounced alpha activity during 
the reference period, preceding each test. Even before the advent of the actual warning 
signal, the alpha rhythm becomes suppressed, because the subject anticipates the start of 
the next test. 

The ERD measurement is done in several steps. Firstly, EEG crosses the band filtered 
within the defined frequency bands, and then, we perform the squaring and the average of 
the filtered data, within the consecutive time intervals (for example, 125 ms). Secondly, 
we perform the average of the data obtained, compared to the number of periods. Thirdly, 
the changes in band power are expressed as percentage of a decrease or increase in the 
power of the band during a test, depending on the reference period, using the following 
simple formula: ERD = ((power band reference - power test band) / (the power band 
reference)) x 100. We noted that the desynchronization is indicated by ERD positive 
values, while the situational synchronization (ERS) is given by negative ERD values 
(Pfurtscheller, Stancak andNeuper, 1996).  

According to the results obtained by Klimesch at al (Klimesch, 1996; Klimesch, 
Doppelmayr, Pachinger and Russegger, 1997), the magnitude of theta synchronization and 
that of an alpha higher desynchronization are correlated to the semantic memory 
performance, and, respectively, to the occasional one. Although these findings reveal 
specific effects, they are in agreement with the well known situation that the level of alpha 
desynchronization depends, in general, on the relevance and / or the difficulty of the 
application. The more effort, or the more relevance the application requires, the more 
intense the alpha or ERD suppression becomes (Tianbao and Hong, 2009).  

Tianbao and Hong (2009) observed the presence of two different types of theta 
synchronization. A type of synchronization is associated with an increase in power over a 
narrow frequency band, within the theta frequency peaks. The second form of theta 
synchronization refers to the decreased non-uniform activity, also referred to as non-
uniform high activity. 

The reduced non-uniform activity dominates the sleep phase slow waves and records 
an increased power beyond the limits of the theta peaks. This type of synchronization is 
not associated with the intense power of a dominant rhythm within a narrow frequency 
band, but rather to an intensification of the power that dominates a wide band. This can be 
explained by the irregular oscillatory configurations, of that type, that occur on certain 
extensive comparative frequency limits, which are not connected to the "coordination" 
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force of the theta rhythm and are not associated with the action of encoding new 
information. 

Material and method 

The tested subject is 19 years old, practicing fencing for 7 years, proven national 
champion in spade sip test and won the 7th place in the World Junior Championship. The 
electro encephalographic study was conducted using the 9200 Nihon-Kohden system, 
having the following technical characteristics: 

Number of bipolar input channels: 14 ( 7 pairs). 

The input impedance 100 MΏ 
Time constant: 0.001, 0.003, 0.03, 0.1, 0,.3, 0.6, 1.0, 2.0 s. 
The filter passes upwards: 0.08, 0.16, 0.27, 0.53, 1.6, 5.3, 53, 159 Hz la (-6dB/oct). 
The filter passes downwards: 15,30,35,60,70,120 (-12dB/oct), 300 (-18dB/oct). 
Filter AC: 50 or 60 Hz. 
The Analog / Numeric Conversion: 16 bits 
The sampling frequency: 100,200,500,1000 Hz. 
Sensitivity: 1, 2, 5, 10, 20, 50, 100, 200, 500μ V/div, 1, 2, 5, 10mV/div. 
The skin contact impedance measurement: indication of the values 2, 5, 10, 20, kΏ. 
The electrical potential testing was achieved by means of the cortex 

electroencephalography, using 16 electrodes for recording the waves at different 
times. 

The electroencephalographic recordings were performed with the electrodes placed in the 
10-20 system, acting as double poles (requirement imposed by the spectral analysis), 
the reference being the two ears, using a time constant of 0.3 seconds and a filter pass 
downwards of 50Hz. 

The system software offers a wide range of tools that can be used in the processing of 
EEGs. For our research amplitude and frequency brain mappings were chosen, for an 
easy identification of specific ordered actions patterns and analysis in the frequency 
domain for the spectral detection of specific values in synthetic indicators . The EEG 
analysis was done by selecting periods without artifacts, pursuing EEG classical 
rhythms: delta (2-4Hz), theta (4-8Hz), alpha1 (8-10Hz), alpha2 (10-13Hz), beta(20-
30Hz) for which the program provides synthetic indicators. 

Considering the scope of our study, EEG tracks which would highlight any specific brain 
patterns were recorded during the activities. 

Thus, the subjects were recorded for the cortical activity in moments of relaxation (eyes 
closed), while executing an action to the right, respectively to the left (they imitated 
the attack kick) and then reproduced the movement performed mentally. 

In order to detect the motor memory, we performed case studies, which, through the 
electroencephalographic record, aimed at monitoring the balance between alpha 2 and 
theta, that which gives us information on this neuro-psychic process.As mentioned before, 
the theta increase in amplitude and the alpha wave decrease in frequency shows that there 
is a superior motor memory. The subjects were asked to relax, with eyes closed and 
comply with the directions given by the examiner. Thus the EEG tracks were divided into 
nine phases: 
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 R1- relaxation before the start of the EEG (with eyes closed) 
 Adr – action to the right (attack hit using the right arm) 
 R2 – relaxation after Adr 
 Astg – action to the left (attack hit using the left arm) 
 R3 – relaxation after Astg 
 Gdr –thinking to the right (the Athlete was asked to imagine the attack hit performed 

with the right) 
 R 4 – relaxation after Gdr 
 Gstg - to the left thinking (the Athlete was asked to imagine the attack hit performed 

with the left) 
 R5 – final relaxation 

Results  
 

In R1 moment, there is a background track, when the EEG recording starts, with a right 
occipital dominance alpha1, and an alpha 2 and beta poor representation. Probably, due to 
the specific exercise performed, there is a theta predominant over the entire cortex surface, 
knowing that there is an increase in the athletes' theta rhythm (Fig.1). 

 
Figure 1 T.I.  R1 Brain Mapping  

 Right side action-shows a fall in theta rhythms all over the brain surface, a decrease 
α in the left and right occipital area, while the parietal-occipital one being striking. The 
beta waves are also declining.(fig.2) 
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Figure 2.  T.I right side action brain mapping  

 
R2 - although there is a theta predominant, its values are smaller than R1, with an 

increase in the alpha on the entire surface of the cortex, predominantly the left frontal-
parietal region.(fig.3) 

 
Figure 3. T.I relaxation Mapping after Right side action 

 
      Left action - an overall decrease in theta and alpha and a striking decrease in beta 
frontal -parietal, both left and right, is observed on the EEG track. As between the two 
actions there is a big difference among theta, alpha and beta in the same range, fencing 
being a sport discipline, with predominance on one arm, the differences between theta 
show greater usage of one of the arms. (Fig.4) 
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Figure 4 TI left brain mapping activity  

 
    R3 - there is a reversion to the higher values of theta, with a significant alpha 1 and 
alpha 2 growth, predominantly left, during relaxation time. (Figure 5) 

 
Figure 5  T.I relaxation mapping after Astg  

Gdr, there is a high increase in the frontal -parietal area, both for theta and alpha, 
when thinking the action with the right side. While mentation was done for the right arm 
action, waiting for a response from the left hemisphere, the subject presented the above 
mentioned areas in full activation on the whole right hemisphere.(Fig.6) 
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Figure 7.  T.I Adr mentation mapping 

 
R4 - although theta remains at high values, during relaxation, an increase in alpha 1 

and 2 in frontal -parietal region is observed, with a decrease in beta, right frontal-temporal-
parietal.(Fig.8) 

 
Figure 8 T.I relaxation after thinking the action on right side 

 
   G stg - when thinking non dominantly, the arm contraction, there is a theta decrease 
compared to the moment of thinking the dominant arm, which means that there is not a 
very good motor memory for the left arm. Also, there is an alpha decrease, with a beta 
increase, this being another argument for the lack of the left arm motor memory.(fig.9) 
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Fig. 9. T.I left action mentation 

 
       R5 -  at the time of the experiment completion, there is a sudden drop in theta activity, 
with an alpha 1 increase, an activity comparable, in what regards the occipital, with the 
initial moment of the experiment, but with higher values of beta1 compared to the 
beginning of the experiment. The final relaxation can be compared to that of a non trained 
person, during relaxation.(fig.10) 

 

 
Fig. 10  T.I final relaxation mapping  
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Conclusions  

In conclusion, we can say that the subject, TI, reveals good results in the manifestation 
of nervous processes, highlighting the existence of the dominant segment (right arm) 
motor memory, the activity being more intense in the left hemisphere. The oscillations 
between the alpha and the theta waves certify the presence of an upper motor memory in 
the subject. 

At the beginning of the recordings, the EEG pattern shows a frontal-parietal-occipital 
activity, both for the alpha frequency band, as well as for the beta one, but only for the 
non-dominant hemisphere. Generating movement in the right arm generates EEG changes, 
spectacular compared to the baseline. The fencer shows an increase in theta band power 
activity, so this activity finds the theta band as being well represented for fencers at frontal 
-parietal and left occipital-temporal level in well defined areas. The right hemisphere bears 
no longer the same mark, on the already mentioned the band, the latter being unorganized 
in concentrated areas, like in the dominant hemisphere. We can see, for the other 
frequency bands, minor left frontal-parietal modifications of alpha 1 and beta 1 for fencer. 
The statement that, for fencing the majority of changes, during the contraction of the right 
arm, were detected in the theta frequency band, with a long term superior motor memory 
for the movement performed, is thus demonstrated. 

R2 relaxation time tempers the theta activity in the reminded places for the group of 
fencers, managing to completely relax, remaining in a state of "start". 

In sports, memory with all its forms, but especially the motor one is an important factor 
in motor intelligence. Studying the opponent, memorizing the indications given by the 
coach, the evaluation and the storage of information on the opponents technical and 
tactical actions can be decisive factors in achieving the desired tasks. A good memory is 
just another kind of intelligence, which can lead to great success in the academic field, 
even despite an IQ below average. Starting from this consideration, the present study 
wants to achieve an inventory of athletes' memory and to highlight possible connections 
between the results of the physiological and psychological tests. 
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Rezumat. Scopul acestui studiu a fost de a realiza o comparație a leziunilor la sportivii 
practicanți de taekwondo din Iordania și Palestina. Studiul s-a realizat pe 30 de sportivi din 
Iordania și 30 de sportivi din Palestina. Rezultatele au arătat că sportivii din Palestina sunt expuși 
mai multor leziuni decât colegii lor. S-a recomandat ca autoritățile și persoanele oficiale din 
domeniul sportului în Palestina să acorde atenție diminuării numărului de leziuni prin promovarea 
practicării unor metode de antrenament moderne și confirmarea implementării regulilor de arbitraj 
și joc.        

Cuvinte cheie: tipul de leziune, locul producerii leziunii, comparatie 
 
Abstract: The purpose of this study was to perform a comparison of lesions in athletes practicing 

taekwondo in Jordan and Palestine. The study was conducted on 30 athletes from 30 sports Jordan 
and Palestine. The results showed that athletes in Palestine are exposed to more injuries than their 
peers. It was recommended that the authorities and officials of the sport in Palestine to pay attention 
to reduce the number of injuries by promoting the practice of modern training methods and 
confirmation of implementation of arbitration rules and the game. 

Keywords: injury type, place of the lesion, comparison. 
 
 

Introduction 
 
The subject of sports injuries is one the most important issues that both players and 

coaches challenge and this is according to their effect on the performance and therefore the 
results of the players. In general, both players and coaches try to do their best to achieve 
better performances. So, sports injuries actually act reversely on regular sport activities 
and performances. 

Fighting games in particular, such as taekwondo, are considered one of the most 
individual sports where players express their abilities, their strengths and their physical 
structure. Compared to other sports, taekwondo is quite different in terms of methods and 
styles of training. 

Palestine is one of the developing countries in the field of sports; however it is to be 
noted that the officials’ concerns are limited to team and popular character sports, such as 
football and therefore there is a lack of individual games such as Taekwondo. Individual 
games and some of the individual sports may raise the name of the country in major sports 
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events such as taekwondo, gymnastics and karate. Jordan, which is close to the state of 
Palestine, is a good example. 

 Literature review 

Bakri (1987) conducted a study on injuries in karate in Egypt, a study which aimed to 
identify sports injuries and to learn more about the sports activities in which they occur. 
Bakri finds that the highest percentage of injuries occur in football (44.08%), then in 
athletics, handball, judo and karate, and notes, according to previous studies, that in 
football there is a higher level of infections unlike in other games. He believes that the 
high incidence of injuries in football is due to friction, playing under pressure, maintaining 
a maximum physical performance for a longer period (the time of the game) than the rest 
of the sports activities. 

Another study was conducted by Hamid and Abdel-Rahman (1995), entitled 
“Determining the physical injuries and their causes for Taekwondo players”; the aim of 
this study was to identify the types and areas of injuries and their causes in Taekwondo 
practices, also the methods of prevention.  

The study sample was represented by 118 players and 11 coaches; the descriptive 
approach was used as it fits the nature of the research; the results showed that the most 
significant injuries suffered by Taekwondo players is bruising, the surface wound and 
muscle cramp twisting and muscle strains were the top areas susceptible, the bone trachea 
and the face of the foot and forearm, the knee and wrist and thigh hamstring mussels, also 
the calf.  

The causes of infection in Taekwondo was to subscribe the junior player with the old 
players and participating junior players in training or competition with the senior one, 
leaving the training mission to one of coach assistants, not wearing protective clothes as 
well as competition for the courts tiles, wood.  

In the light of the results of the study, the researcher recommends the need for paying 
attention to avoid the causes of and follow safety and security procedures, the methods of 
prevention for the safety of the players. 

Another study was performed by Hussein (2001), which was entitled “A comparative 
study of injuries common to players in some individual activities in Saudi Arabia”; it 
aimed to identify the injuries most common among players practicing individual sport 
activities. The researcher used the survey to collect data .  

The sample consisted of 76 players from excellent division and the first division clubs 
in Riyadh and represent 25 as table tennis player, 38 gymnasts, 13 Karate. Hussein has 
concluded that the most injuries related to table tennis was the knee joint, eye, head, wrist 
joint, ankle and the most injuries prevalent in gymnastics were the knee joint, elbow 
joint,spine, joint shoulders, while the injuries prevalent in karate was in hip joint, hands 
fingers, and toes. In the light of these findings, the a researcher recommended to  pay 
attention to fitness, especially during training, to provide safety and security factors during 
training, to  pay attention to joints and muscles most susceptible to injury and to medical 
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care for the players, inside and outside the courts, in addition to not accelerate the return of 
people to the courts only after confirmation of complete recovery. 

Magali and Atiyat (2006) also conducted a study entitled “Analysis of sports injuries to 
fencing players in Palestine”. The study aimed to identify the most common injuries and 
the differences between them according to the variables of sex, age and type of weapon. 
After analyzing the data, the results showed that injuries occur more frequently to males – 
torn ligaments, as compared to females - muscle contractions and that they increase with 
the age. The most widespread injuries are done with the fencing foil and they are most 
susceptible in the groin area, then the ankle. The most frequent cause is not warming up 
well and most injuries occur during training. The researchers recommended attention and a 
good warm up commensurate with the type of weapon in the game.  

This study aimed to identify the most frequent body areas exposed to injury to 
Palestinian and Jordanian taekwondo players amd the areas of the body parts exposed to 
injury to taekwondo athletes in Jordan and Palestine.  

Matherial and methods 

Hypotheses 

1. What are the types of injuries that Palestinian and Jordanian taekwondo athletes are 
exposed to?  

2. What are the areas of the body parts more exposed to injury to taekwondo athletes in 
Palestine and Jordan? 

We used the descriptive approach as it fits and fulfils the nature of this study, since it is 
one of the basic approaches in conducting such a type of research. 

The sample. The sample was selected randomly and consisted of 55 players among those 
who obtained a black belt and who are officially registered in the Palestinian (25 players) 
and Jordanian (30 players) Federations of Taekwondo. 

Results 

Table 1.  Frequencies and percentages of types of injuries to the Taekwondo 
players in Jordan and Palestine 

 

Injuries types 
Jordanian n=30 Palestine n = 25 

Numbe
r % Number % 

Fractions 8 17.8 18 20.8 

Ruptured tendons 3 6.7 17 19.6 

Tearing muscles 4 8.9 7 8.0 

Ruptured ligaments 7 15.6 11 12.6 
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Table 2. 
Frequencies and percentages of injuries according to the place of occurrence to 
Taekwondo players in Jordan and Palestine 
 

Dislocation 5 11.1 2 2.3 

Inter phalanges 6 13.3 8 9.2 

Bone bruises 4 8.9 4 4.6 

Muscle bruises 1 2.2 0 0.0 

Nerve bruises 0 0.0 0 0.0 

Wounds and stretches 1 2.2 9 10.3 

Contractions 4 8.9 6 6.9 

Sprains 2 4.4 5 5.7 

Total 45 100.0 87   
100.0 

Injury zones 
Jordanian n=30 Palestine n = 25 

Number % number % 

Head 7 15.6 5 5.7 

Brow 0 0.0 3 3.4 

Eye 4 8.9 6 6.9 

Nose 0 0.0 3 3.4 

Lips 0 0.0 0 0.0 

Neck 1 2.2 1 1.1 

Shoulder joint 2 4.4 7 8.0 

Collarbone 1 2.2 3 3.4 

Upper arm 2 4.4 5 5.7 

Elbow joint 1 2.2 7 8.0 

Forearm 0 0.0 0 0.0 

Wrist joint 2 4.4 0 0.0 

Foot 0 0.0 0 0.0 

Inter phalanges 1 2.2 0 0.0 

Chest 1 2.2 0 0.0 

Ribs 0 0.0 0 0.0 
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Discussions 

Table 1 indicates that fractions are the most frequent injuries (17.8 %) among the 
Jordanian players, while they have a larger percentage (20.7 %) among Palestinian 
players. It is to be noted that the total number of injuries to the Jordanian athletes is of 45 
injuries, while the Palestinian athletes have accumulated 87. 

Table 2 indicates that cartilage tears are the most frequent injuries (17.8%) among the 
Jordanian players while chest cervical injuries have a larger percentage of 18.4 % among 
Palestinian players. It is to be noted that the total number of injuries to the Jordanian 
athletes is of 45 injuries, while the Palestinian athletes have accumulated 87. 

 
Conclusions 

 
Palestinian athletes’s experience is lower than the one of the Jordanian athletes 

because, in  Jordan, taekwondo is a sport much more common than in Palestine. Therefore, 
more competition, better results and less injuries for the Jordanian athletes. 

Back 0 0.0 0 0.0 

Abdomen 0 0.0 0 0.0 

Chest cervical 5 11.1 16 18.4 

Lumbar 2 4.4 8 9.2 

Sacral 0 0.0 0 0.0 

Hip 0 0.0 0 0.0 

Sexual organs 1 2.2 0 0.0 

Hip joint 0 0.0 0 0.0 

Thigh 2 4.4 0 0.0 

Knee joint 4 8.9 9 10.3 

Cartilage tear 8 17.8 11 12.6 

Calf 0 0.0 0 0.0 

Ankle 0 0.0 0 0.0 

Foot inter 
phalanges 1 2.2 3 3.4 

Total 45 100.0 87   100.0 
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We noticed many similarities in skill and method of combating between the athletes of 
the two countries, but pPalestinian players have less care and attention than the Jordanians, 
for both training and facilities of the game. 

We recommend, first, to cope with the modern training styles and methods in order to 
decrease the number of injuries among the Palestinian players.  Also, there is the need to 
implement the playing rules of the game. Punishments should be inflicted on the players 
who make deliberate faults and mistakes. The taekwondo practicing players should be 
encouraged to use a face shield, mouth guard, protective equipment for the chest, hands 
and legs, all of these in conjunction with the tightening of the protective rules. 
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Rezumat. Tulburarile spectrului autist, sunt o tulburare de dezvoltare care se manifesta prin 

deficiente de socializare, de comunicare verbala sau nonverbala si comportamente repetitive si 
stereotipe. Lucrarea de fata este o cercetare calitativă bazata, în principal, pe revizuirea literaturii 
de specialitate. Scopul acestei cercetări este de a evidenția nivelul activității fizice în rândul copiilor 
diagnosticați cu autism, precum și beneficiile pe care activitatile fizice le au in terapia lor si asupra 
vietii lor. Pentru identificarea studiilor am utilizat interfata PubMed. Detaliile cautarii au fost: 
motor activity [MeSH Terms], physical activity [All Fields] and child [MeSH Terms] or children 
and autistic disorder [MeSH Terms] or autism. Rezultatele au evidențiat un numar de 52 de articole 
publicate  free fulltext, din care  32 (61.5%) de articole au fost excluse din analiza pe baza 
informatiilor nerelevante; iar 13 (25%) articole au fost publicatii duplicate. Astfel, in recenzia finala 
a fost inclus un numar de 6 (12%) studii. Studiile identificate au evidențiat faptul că există diferențe 
semnificative între timpul mediu petrecut în activități fizice moderate și viguroase, precum și ăn 
timpul mediu petrecut în activități sedentare. Totodată studiile analizate arată că, copiii cu autism, 
cu vârste mai mari, sunt mult mai inactivi din punct de vedere fizic față de copii mai mici.  
Consideram ca activitatile fizice,  sunt deosebit de importante in dezvoltarea psihosocială a 
copilului cu autism si trebuie sa devina parte integranta a terapiei acestor copii. 

Cuvinte cheie: activitati fizice, autism, tulburarile spectrului autist 

Abstract. Autism spectrum disorder (ASD) is a developmental disability that can cause significant 
social, communication and behavioral challenges. This paper represents a qualitative research of 
the speciality literature. The subject of this paper is to highlight the importance of physical activity 
in children with autism spectrum disorders, and the benefits that physical activity can have on theirs 
therapy and on theirs life. For seletion of our studies, we used PubMed interface. The details of our 
search were: motor activity [MeSH Terms], physical activity [All Fields] and child [MeSH Terms] 
or children and autistic disorder [MeSH Terms] or autism. The results of PubMed search had been 
a number of  52  articles free fulltext, in which  32 (61,5%)  articles were excluded from our analisis 
for unrelavant information; and 13 articles (25%) were duplicate publications. Therefore, in our 
final review, a nmber of 6 studies (12%) was included. The studies have shown that there are major 
differences between the amount of time spent in moderate  and vigorous intensity physical activities 
and the amount of time spent in sedentary activities. All studies cited, show that children with autism 
spectrum disorders, who are older are more innactive phisicaly than the younger children. We 
consider that physical activities, are extremely important for the physical and social development of 
the children with autism spectrum disorders, and must bee part of there therapy. 

Key words: autism, disorders, physical activities 
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Introduction 

Autism Spectrum Disorders (ASD) are defined clinically by a triad of impairments in 
communication, social interaction, and behavioral flexibility. Autism is a general notion, 
which describes a complex group of brain development disorders, known as  Pervasive 
developmental disorder. There are a number of specific sindroms in this field, with theirs 
characteristics: Asperger Sindrom, Rett Sindrom, Childhood Disintegrative Disorder and  

Pervasive developmental disorder- unspecified. All of this specific disorders are  
included in general term known as Autism Spectrum disorders. (TSA) (APCSA, 2009).  

A revision to autism spectrum disorder (ASD) was proposed in the Diagnostic and 
Statistical Manual of Mental Disorders version 5 (DSM-5). The new diagnosis 
encompasses previous diagnoses of autistic disorder, Asperger's disorder, childhood 
disintegrative disorder, and PDD-NOS (Regier, 2009). According to DSM-IV-TR, autism 
was characterized by delays or abnormal functioning before the age of three years in one 
or more of the following domains: (1) social interaction; (2) communication; and (3) 
restricted, repetitive, and stereotyped patterns of behavior, interests, and activities (APA, 
2000). 

The results of family and twin studies suggest that genetic factors play a role in the 
etiology of autism and other pervasive developmental disorders (Rutter, 2000). During the 
phase of what Mahler calls 'normal autism', from birth until the second month of life, the 
infant is described as being unable to differentiate between him/herself and the outside 
reality, and therefore unable to relate to the mother as a separate 'object' distinct from the 
'self' (Trevarthen, 1999: 7). 

The aim of this study was to highlight the level of physical activity in children with 
autism as well as its main effects on their development.  

Symptoms and signs  

Symptoms that can be recognised by the parents, or any person that interacs with the 
child, are very important, because especially children, can have early diagnosis, with 
excellent results of the therapy (including physical activites). Centers of Disease Control 
and Prevention establish de main criteria from bought children and adults with ASD:  

 not point at objects to show interest (for example, not point at an airplane flying 
over) 

 not look at objects when another person points at them 
 have trouble relating to others or not have an interest in other people at all 
 avoid eye contact and want to be alone 
 have trouble understanding other people’s feelings or talking about their own 

feelings 
 prefer not to be held or cuddled, or might cuddle only when they want to 
 appear to be unaware when people talk to them, but respond to other sounds 
 be very interested in people, but not know how to talk, play, or relate to them 
 repeat or echo words or phrases said to them, or repeat words or phrases in place of 

normal language 
 have trouble expressing their needs using typical words or motions 
 not play “pretend” games (for example, not pretend to “feed” a doll) 
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 repeat actions over and over again 
 have trouble adapting when a routine changes 
 have unusual reactions to the way things smell, taste, look, feel, or sound 
 lose skills they once had (for example, stop saying words they were using) 

The Background to Medical Diagnosis of Autism 

Diagnosing ASD can be difficult since there is no medical test, like a blood test, to 
diagnose the disorders. ASD can sometimes be detected at 18 months or younger. By age 
2, a diagnosis by an experienced professional can be considered very reliable (Handleman 
and Harris, 2000). Psychological assessment of children first used intelligence tests to 
measure their capacity to benefit from education. Gradually it became clear that, although 
it is possible to adapt testing procedures to get an IQ score for an autistic child, the 
peculiarities of their mental processes are so unusual and variable that this is an 
inappropriate way to approach children diagnosed as autistic (Trevarthen, 1999 : 9).  

Methods 

 Our study is revision of the speciality literature and it aims the identification of the 
most relevant articles regarding of the level and the effects of physical activity at the 
children who have been diagnosed with autism, and which were included in therapy.  

Database searching. For our research, the studies selection wad made by using PubMed 
interface. The terms used for searching were: motor activity [MeSH Terms], physical 
activity [All Fields] and child [MeSH Terms] or children and autistic disorder [MeSH 
Terms] or autism. The results of our search on PubMed had revealed a number of 52 free 
fulltext articles.  

Inclusion criteria. From the total of 52 de articles, 32 (61,5%) articles had beed 
excluded from analisis for unrelevant information, and 13 (25%,) articles had been 
duplicate publications. Therefore, in the final revision a numbers of 7 (11%) studies were 
included. (fig.1).  

 
 
 
 
 
 
 
 
 
 
 

 

Fig.1. Diagram of the studies Main findings 

Studies identified and screened 
N= 52 

Unable studies to further information to 
make assessment (n= 32) 

Publicatii dublicate (n=13) 
 

Studies included in the analysis 
N=7 
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A cross-sectional study conducted by Bandini et al. (2013) highlighted that the time 
spent in MVPA overall as measured by accelerometry is similar between children with 
ASD and TD children but that children with ASD engaged annually in fewer parent-
reported hours of physical activity and in a narrower variety of physical activities was 
unexpected. After adjustment for age and sex the amount of time spent daily in moderate 
and vigorous activity (MVPA) was similar in children with ASD (50.0 minutes/day, and 
typically developing children 57.1 minutes/day). However, parents reported that children 
with ASD participated in significantly fewer types of physical activities than did typically 
developing children (6.9 vs.9.6, p < .001) and spent less time annually participating in 
these activities compared to typically developing children (158 vs. 225 hr/yr, p < 0.0001) 
after adjusting for age and sex (Rutter et al., 2000).  

Also, other studies indicated significant differences between the mean time spent in 
moderate to vigorous physical activity and the mean time spent in sedentary activity. Older 
children with autism spectrum disorder are significantly more physically inactive, 
compared to younger children (MacDonald, Esposito and  Ulrich, 2011; Mangerud et al., 
2014). Were no significant differences in physical activity based on IQ, autism severity or 
gender. The mean time spent wearing the monitor differed by time of day (daily total 17.6 
hours; in school total 5.3 hours; after school total 1.9 hours; evening 5.1 hours). ANCOVA 
of moderate to vigorous physical activity patterns revealed significant differences in the 
total (p < 0.05), in school (p < 0.01), after school (p ≤ 0.001) and evening (p < 0.05) 
physical activity patterns. 

 
Table 1. Mean time spent in physical activity (based on daily average in minutes)  
(Sourse: MacDonald, Esposito and  Ulrich, 2011) 

 
Age 
 group 1 

Age  
group 2 

P  
value 

Partial 
 ETA 

 
N = 42 N = 30 

  
Total time sedentary 666.67 (±107.17) 789.16 (±113.51) ≤0.001 0.36 

In school sedentary 178.98 (±33.39) 218.38 (±44.09) <0.001 0.50 

After school sedentary 63.47(±15.38) 75.30 (±12.27) <0.001 0.28 

Evening sedentary 186.51 (±38.41) 221.98 (±50.11) <0.05 0.40 

Total moderate to vigorous 131.57(±84.23) 90.02 (±97.89) < 0.05 0.07 

In school moderate to vigorous 48.23(±21.90) 35.10 (±17.93) <0.01 0.10 

After school moderate to vigorous 17.32(±8.77) 10.28(±7.07) ≤0.001 0.16 

Evening moderate to vigorous 40.48(±30.64) 25.99(±33.16) <0.001 0.09 

Discutii si concluzii 

According to Cossu (2012), explanatory hypotheses of the motor impairment in 
Autistic children were, at best, tentative, as the core neurophysiologic mechanisms of the 
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syndrome remained obscure. Recent advances in the neurophysiology of intentional 
actions have begun to shed some light on the intersection between the action system and 
Autism. 

Obesity is especially prevalent among children with special needs (Yazdani, Yee and 
Chung, 2013). Embedding exercise into age appropriate activities and games may increase 
motivation to engage in exercise. If exercise becomes a preferable or reinforcing 
activity,then procedures used to increase exercise may be simplified requiring less 
prompting and programmed reinforcement (Best & Jones, 1974; Prupas & Reid, 2001).  

Prompting hierarchies were specifically mentioned in most studies, with physical 
prompts that are gradually faded being the most common approach. Finally, reinforcement 
in the form of tangiblesor social praise may be needed in some instances to encourage 
participation in exercise, particularly when the exercise is not initially embedded within a 
preferred activity. 

The best results were obtained in jogging and the most common instructional or 
support procedure used to increase jogging wasmodeling and physical guidance. 
Specifically, eight studies taught participants to jog by having a teacher or therapist run 
alongside the participant (Allison et al., 1991; Celiberti et al., 1997; Gordon et al., 1986; 
Kern et al., 1982, 1984; Levinson & Reid, 1993; Prupas & Reid, 2001; Watters & Watters, 
1980). 

The proximity of the teacher or therapist to the participant while jogging allowed for 
verbal praise to be delivered contingent on jogging and for the therapist or teacher to 
adjust the pace of the jog as needed. In four studies a graduated guidance prompting 
system was used to keep participants running at the target pace for the intended amount of 
time (Allison et al., 1991; Celiberti et al., 1997; Levinson&Reid, 1993; Watters 
andWatters, 1980). 

All of the reviewed studies reported improvements in either behavior (e.g., reduced 
stereotypy, aggression, or selfinjury),academics (e.g., increased amount of time on-task or 
increased accuracy in academic responding), physicalfitness (e.g., increased endurance or 
strength), or increased exercise behavior (e.g., spent more time engaged inexercise). The 
most common behavioral improvement associated with increases in exercise was reduced 
stereotypy or self-stimulatory behavior, which was reported in eleven studies (Allison et 
al., 1991; Celiberti et al., 1997; Elliot et al.,1994; Kern et al., 1982, 1984; Levinson & 
Reid, 1993; Powers et al., 1992; Prupas & Reid, 2001; Reid et al., 1988;Rosenthal-Malek 
& Mitchell, 1997; Yilmaz, Yanardag, Birkan, & Bumin, 2004; Waters and Waters, 1980). 

Involving in physical activites of this children as part of there therapy, are extremely 
important in intelectual development of children with autism disorder. Improving their fine 
and gross motor skills, in their first years of life, represents the premise of a normal 
intelectual activity and social interaction which can represents a great step in a good 
quality of day to day life of a child with autism. 

Practising of physical activities, in its many forms, improves brain oxygenation, 
increases the metabolism rate, which it reduces the risc of obesity and overweight in 
children with autism (the Body Mass Index is in the normal range), improves the quality of 
the sleep and day to day life. 
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We consider that a national strategy regarding physical activites which involves 
children with autism is neccesary. This strategy could have a significant impact in children 
included in autism therapy, with important improvements of their personal and social life. 
A national strategy for physical activity, easy accsesible, will have a important step, for 
improving life quality of the participants (both patients with autism spectrum disorders and 
their families). 
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Rezumat. Leziunile articulației acromio-claviculare sunt frecvent întâlnite atât la sportivi cât și la 
pacienții obișnuiți. Ea se produce printr-un mecanism direct, prin căderea pe umăr, însoţită de 
contracţia violentă a muşchilor sternocleidomastoidian şi trapez. Diagnosticul tipului de leziune se 
pune pe baza examenului clinic si a radiografiilor de față și axilară. Tratamentul este ortopedic, 
medicamentos și fizical-kinetic. Protocolul de recuperare funcțională cuprinde patru faze cu 
obiective și mijloace specific. 

Cuvinte cheie: articulația acromio-claviculară, leziuni, entorsă, tratament fizical-kinetic. 
 
Abstract. Acromioclavicular joint lesions are commonly found in both athletes and ordinary 

patients.  It is produced by a direct mechanism, by falling on the shoulder, accompanied by violent 
contraction of the sternocleidomastoid and trapezius muscles.  The lesion type diagnosis is based on 
both clinical examination and front and axillary radiographies. The treatment is orthopedic, medical 
and physical-kinetic. Functional recovery protocol has four phases with specific objectives and 
means. 

Keywords: Acromioclavicular joint, lesions, sprain, physical-kinetic therapy. 
 

Introduction 

Acromioclavicular joint disjunction is commonly found in both athletes and ordinary 
patients. It is produced by a direct mechanism, by falling on the shoulder, accompanied by 
the violent contraction of the sternocleidomastoid and trapezius muscles (Denischi-1988).     

Acromioclavicular disjunctions are classified by Tossy et al. (Tossy-1963) in:  
acromioclavicular grade I, grade II and grade III. The grade I acromioclavicular 
disjunction is actually a 1st degree sprain, in which the joint capsule and ligaments of this 
joint are elongated (Fig.1). In the grade II disjunction, following the traumatic agent 
action, the joint capsule and acromioclavicular ligament are broken, coraco-clavicular, the 
trapezoid and the conoid ligaments, remaining unworthy of movement (Fig.2). Because of 
the joint capsule breaking, the acromial clavicle extremity mostly subluxates above the 
acromion. Acromioclavicular grade III disjunction is the most serious, representing a 3rd 
degree sprain, in which the traumatic agent, acting with great force, causes the joint 
capsule, acromio-clavicular ligament and the trapezoid and conoid  rupture (Fig.3). 
Because of these injuries, the acromial clavicle extremity is sprained, most of the time 
moving above the acromion  and completely losing contact  with this. 

This classification was completed by Rockwood (1998) who added three more luxation  
types, depending on the movement direction of the  clavicle acromial extremity:  the 4th  
type acromioclavicular luxation, in which the clavicle external head luxation is done 
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posterior to the the acromion (Fig.4), the 5th type acromioclavicular luxation in which the 
superior displacement of the clavicle external extremity is very great (Fig.5) and the 5th 
type acromio clavicular luxation in which the clavicle external head luxation is done in the 
lower part toward the acromion (Fig.6). 

 

                                  
Fig.1-Type I                         Fig.2- Type II                         Fig.3- Type III 

                                                                      

 

 

 

 

 

                 Fig.4-Type IV                      Fig.5-Type V                    Fig.6-Type VI   

(Sourse:  Nuber and Bowen, JAAOS 1997:5:11) 

In conclusion, the type I acromioclavicular disjunction is a sprain, the type II is a 
subluxation and the types  III, IV,V and VI are luxations. 

Clinical aspects 

The grade I acromioclavicular disjunction clinical picture includes: 

 pain. It is located in the joints and has a low intensity. Movement and palpation 
produce its exacerbation . 

 partial functional impotence. 
 upper limb muscle strength decrease. 

The differential diagnosis among the six types of lesions is made by clinical 
examination and the shoulder radiography (face and axillary incidence). In the case of the 
acromioclavicular sprain, the articular surfaces are located in physiologically position one 
another. The treatment is orthopedic, medical and of functional recovery (Canale and 
Beaty, 2007). 

The orthopedic treatment consists in immobilizing the shoulder in a  Desault bandage, 
during 7 days. During immobilization it is prescribed an anti-inflammatory medication 
treatment, muscular decontracturant and antalgic. After removing the bandage the shoulder 
functional recovery treatment begins. From the therapeutic point of view, the most 
important is the functional recovery treatment, because many times,without an adequate 
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physiokinetic treatment, the acromioclavicular joint remains painful and the partial 
functional lack of potency becomes chronical.  

Physiotherapy protocol in grade I acromioclavicular disjunction 

Phase I – At this phase, the aim is the inflammation control. It has a  3-5 day duration. 

The Phase I objectives: Inflammation and pain control. Means: AINS medication; 
Cryotherapy-20 minutes ice compresses. Electrotherapy- interferential currents (can be 
used at the same time with ice compresses). 

Phase II - At this phase, the aim is the motion amplitude restauration. 

The  Phase II objectives: Ensuring the normal joint mobility in the affected joints. 
Obtaining a cardiovascular endurance, at the level of the lesion, prior to the occurrence.  

Means: Thermotherapy-20 minutes hot wrappings; Electrotherapy-Ultrasound 5 
minutes. Free passive and active mobilizations, performed in 80% of the motion amplitude 
performed by the damaged arm. Sliding posterior techniques, hand dragging exercises on 
the wall. All these will be handled according to and till  the occurrence of pain. Facing  the 
wall, the patient, with the affected upper limb extended,performs a kind of „stepping” with 
the fingers up the wall. As the hand rises higher on  the wall, the patient draws oneself 
nearer to the wall. Codman type exercises, undertaken with weights and up  to the pain 
limit; Sitting in a 90 0 angle, flexed  trunk, the  healthy arm leans upon a table, the injured 
arm hangs free and performs pendulum motions. Shoulder wheel exercises. The arm runs a 
circular motion in various positions: sitting facing the wheel, laterally, etc. Self passive 
mobilizations-pulley exercises. Sckating; Exercises with objects–stick, for flexion-
extension motion, abduction-adduction, the shoulder internal-external rotation. Standing 
apart, with a stick grasped in the hands, the extensive upper limb flexion is performed until 
the stick reaches overhead, then return. 

Phase III - This phase has the restoring muscle strength as the main goal. It has a 5-7 
day duration. 

The  Phase III objectives: Obtaining an equal motion amplitude  between the affected 
arm and the free one. Ensuring an equal muscular force between the two upper limbs. 

Means: Thermotherapy-heat; Electrotherapy-ultrasound. Codman type exercises-free 
and with weights, the weight gradually increases in accordance with the pain tolerance.  
Exercises with objects-elastic strap for the flexion-extension motions, internal-external 
rotation, abduction-adduction (and horizontal). Sitting,the patient grasps the elastic band 
heads, performs the upper limb extended flexion, and tries to overcome the elastic band 
resistance. Joint and muscle stretching exercises. The motion  starts from a position 
without loading. Depending on the patient's force progress, the next steps may be 
followed: static and dynamic exercises afterwards; exercises performed with both hands 
and then with one arm. Exercises performed on an stable surface, then executed on an 
unstable one. In these exercises  the final positions are maintained 15 to 20 seconds. Open 
kinetic chain exercises for flexion-extension motion, abduction-adduction (and in the 
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horizontal plane), internal-external rotation. Closed kinetic chain exercises for flexion-
extension motion. facing a wall, the upper limbs flexed to 90o , extended  elbows, hands 
leaning upon the wall,the patient pushes against the wall. Facing the rib stall, the upper 
limbs extended, hands leaned upon the lath at  the shoulder level, the upper limbs 
extension movement is performed. 

Phase IV - It is the last phase of the kinetic program and it is focused on ensuring the 
patient`s reintegration in the previous activities. It lasts for 14 days. 

Objectives: The normal functionality of the injured arm. The coordination and balance 
in normal limits. To ensure a level of cardiovascular endurance necessary for performing  
the everyday activities. 

Means: Thermotherapy-heat; Electrotherapy-ultrasounds. Free active and against 
resistance  mobilizations undertaken with minimum or no pain. 

Conclusions 

The grade I acromio-clavicular disjunction  is a common sprain. The treatment 
involves the shoulder immobilization in Desault bandage for 7 days in association with 
AINS, antalgics and miorelaxant medication. From the therapeutic point of view, the most 
important is the functional recovery treatment, because many times, without an 
appropriate fiziokinetic treatment, the acromioclavicular joint remains painful and the 
partial functional inability becomes chronic. 

The kinesitherapy  protocol, for the grade I acromioclavicular disjunction,  includes 
four distinct phases, delimited among themselves and with well-defined objectives.  The 
means selection and dosing are done according to the pain intensity. 
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