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Abstract 

Objective: The purpose of this study is to investigate the effects of ankle plantar flexor and knee extensor 

muscles fatigue on dynamic balance of Tehran female elderly people. The subjects of this study consist of 30 active 

elderly women with mean age 68Ñ3/4 years.  

Method: Star Excursion Balance Test (SEBT) applied, for dynamic balance evaluation. Ankle plantar flexor 
machine and knee extensor muscles machine were used for implementation of fatigue protocol on these muscles 

respectively; we also used Kin-Com machine for muscles strength evaluation. Sample t test as well as independent t test 

were applied for statistical analysis (p=0/05).  

Discussions and Conclusion: Comparison of the mean distance of the eight vectors Star Excursion Balance Test 

(SEBT) before and after implementation of the fatigue protocol, showed a meaningful decrease in each of the eight 

vectors. We concluded that, despite participation in general fitness programs, the female elderly people experience 

balance- disturbances. 
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INTRODUCTION

As one of the challenging concepts in sensory-

motor system (BL, Riemann, JB, Myerse, SM., 

Lephart, 2002), postural control studies the mutual and 

complicated relation between the sensory inputs and 

motor reactions needed for maintenance or alteration of 

posture (PE,, Sullivan, PC., Marcos, 1995). From a 

practical point of view, balance is divided into three 

fields of dynamic, semi-dynamic and static (K, 
Guskiewicz, D., Perrin, 1996), for assessment of 

which, different methods like Star Excursion Balance 

Tests (SEBT) (DT,,Ochsendorf, CG, Mattacola, 

BL.,Arnold, 2000), Berg Balance Scale (LD, Thorbhr, 

RD., Newton, 1995), and Tineh t Scale (SL,, 

Whinteney, JLC, People, SP., Cass, 1998) as well as 

Biodex  Machine (S, Colby, R, Hintermeister, M, 

Torry, R. Steadman, 1999) and Power Plate (J, Yaggie, 

S. McGregor, 2002) applied. Fatigue is a common 

phenomenon which appears after exercising and daily 

activities, and results in disturbances of people's motor 

performance (J., David, R., Joan, H., Arnold, 2004). 
Former studies (A. McComas, 1996, K., Miura, Y, 

Ishibashi, E, Tsuda, Y, Okamura, H, Otsuka, S. Toh, 

2004) have divided the causes for muscle fatigue into 

marginal and central sets; which among the first group 

we can refer to disturbance in control of muscular webs

impels and contraction process itself (A. McComas, 

1996), and non-activation of motor neurons by the 

brain and break of information chain sent from the 

brain to motor neurons and the muscle as the main 

central cause of fatigue (K., Miura, Y, Ishibashi, E, 

Tsuda, Y, Okamura, H, Otsuka, S. Toh, 2004). Aging 

and decrease of physical activities may result in 

disturbance of many physiological performances, 

namely sensory-motor performance, and may 

consequently lead to decrease of elderly people's 

postural control and increase of probability for injuries 

(M, Beers, R. Borkow, 2000). As a result of postural 

control decrease, elderly people's safety, decreases 

while performing daily activities and exercising; this 
problem might be a reason for later disturbances in 

elderly societies. Decrease of physical activities along 

with aging, is followed by worrying alterations in the 

capacity of some systems of the body, say cardiac 

system, respiratory system, neural system and 

muscular-skeletal system, which face most changes 

(W.R, Frontera, C.N, Meredith, K.P., Reilly, H.G, 

Knuttgen, W.J. Evans, 1998, MA, Rogers, JM., 

Hagberg, WH, Martin, AA, Ehsani, JO. Holloszy, 

1990). Alterations in neural and muscular-skeletal 

systems consist of reduction of bone density, muscular 

atrophy, power decrease and disturbance in 
neuromuscular control of physical activities. Among 

cardiac and respiratory system changes, we can refer to 

the decrease of performance capacity of these systems, 

which altogether can result in premature fatigue of 

elderly people in performing daily activities and 

exercising (W.R, Frontera, C.N, Meredith, K.P., Reilly, 

H.G, Knuttgen, W.J. Evans, 1998, MA, Rogers, JM., 

Hagberg, WH, Martin, AA, Ehsani, JO. Holloszy, 

1990). Due to the decrease of the time for fatigue 

attributed to the decrease of physiological systems 

capacity, and decrease of postural control ability- 
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resulting from disturbances in neural control of muscle 

movements- prevalence of the injuries among the 

elderly people caused by lack of proper postural 

control, and exhaustion at the end of daily activities 

and sport competitions- a time when occurrence of 

fatigue is much more probable- have been reported 

repeatedly (JA, Balogun, KA, Akindele, J. Nahinlola, 

1994). Therefore, researchers have focused on studying 
and diagnosis of the factors affecting postural control, 

namely fatigue, among elderly people (P, Gribble, J, 

Hertel, C, Denegar, W. Buckley 2004, N, Vuillerom, S. 

Dmetz, 2006). For instance, Gribble et al. (2004) in 

their study The effects of fatigue and chronic ankle 

instability on dynamic postural control have, found a 

meaningful correlation between fatigue and decrease of 

postural control (P, Gribble, J, Hertel, C, Denegar, W. 

Buckley 2004). The findings of another research on the 

effects of calf muscles fatigue on dynamic balance in 

the elderly people conducted by Vuillerem et al. (2006) 
confirmed decrease of postural control after the 

implementation of fatigue protocol (N, Vuillerom, S. 

Dmetz, 2006). In most of the researches on the effects 

of fatigue on dynamic balance, researchers have 

studied the effects of fatigue among athletic and non-

athletic subjects (DT, Ochsendorf, CG, Mattacola, 

BL.Arnold, 2000, J, Yaggie, S. McGregor, 2002), and 

few studies with female elderly subjects have 

employed isokinetic and isometric fatigue protocols 
(DT, Ochsendorf, CG, Mattacola, BL.Arnold, 2000, J, 

Yaggie, S. McGregor, 2002) which are quite obviously 

different from daily physical activities. Moreover, in 

the studies so far conducted, the relative contribution of 

fatigue in various lower parts of the body in decrease of 

postural control has not been considered. According to 

this issue and considering the importance of 

maintenance of elderly people's health, this study aims 

to investigate the effects of ankle plantar flexor and 

knee extensor muscles fatigue on dynamic balance of 

Tehran female elderly people. 

 

Research methodology 

The statistical society of this study is composed of 

active elderly women1 in Tehran, among whom 30 

people with mean age of 68Ñ3.4 years, mean height of 

168Ñ10.4 cm and mean weight of 65Ñ5.4 kg, without 

any injuries in lower parts of body for the last 5 years, 

were selected for this investigation voluntarily. In this 

study we used an ankle plantar flexor machine, a knee 

extensor muscles machine, Star Excursion Balance 
Test (SEBT), a 5 centimeter adhesive tape, a textile 

meter, a standard height measuring set, and a digital 

scale made by Germany. For evaluation of dynamic 

balance of the subjects we used Star Test, in which 

eight vectors drawn on the ground with 45Ü angles in a 

star form. To implement this test and normalize the 

data, leg height (length) -that is from anterior upper 

pelvic to internal ankle- was measured (P, Gribble, J. 

Hertel, 2003). After receiving essential instructions 

from the tester, each subject performs this test three 

times to learn how to do it. Besides, subjects' superior 

leg is defined prior to the test; so that if it is their right 
leg, the test be done counterclockwise, and in case of 

left leg superiority, the test be done clockwise (K, 

Guskiewicz, D. Perrin, 1996, P.  Gribble, 2003). The 

subject stands on her superior leg at the center of the 

star and performs the access action without error 

(errors: leg movement from the center of the star, 

resting of the other leg at the contact point of the star 

line, and falling down) in the eight vectors of the star; 

the tester tells which vector to go. The distance 

between contact point of the free leg and center of the 

star recorded as access distance. Each subject does the 
test on each of the vectors three times. Finally their 

mean is divided by the leg height (in centimeter), and 

then multiplied in 100 to obtain the access distance as a 

percent of the leg height (P, Gribble, J. Hertel, 2003, F, 

Karl, J. Ian, 2006). For measurement of thigh extensor 

muscle power we used Kin-Com dynamometer which 

                                                
 

is an accurate method for evaluation of muscular power 

(U. Svantesson,  B., Ernstoff, P., Bergh and G., 

Grimby, 1991). Kin-Com dynamometer helped us to 

perform various exercises of isometric, constant and 

slow passive movements, isokinetic and plyometric 

types. Machine's contraction speed varies between 1 

and 250Ü per second, and its utmost force is 450 pounds 

(2000n). It is also capable of measurement and 

evaluation of any muscular parameters (such as: power, 

strength, entropy, torgue, maximum force, correlation 
of maximum entropy to the body weight, the whole 

work etc.) in any angle from movement range of the 

joint precisely together with a diagrams. In the present 

research we set the machine on 0 to 90Ü angle and 

maximum input force of 100 N with the speed of 120 

m/s. sitting on the machine seat, every subject 

performed concentric contraction by bending and 

stretching her knee for 0 to 90Ü with 120 m/s speed and 

100 N force. Three contractions performed in three 

phases. After any phase the subjects rested for 90 

seconds till the completion of the three phases. Then 

the machine showed the power amount of thigh 
extensor muscles (concentric contraction) via a 

diagram appeared on its monitor. To measure the 

power of knee plantar flexion muscles the knee was 

posited in a 90Ü angle (the reason for choosing the 90Ü 

angle was that according to various studies the 

maximum power of these muscles is produced in this 

position), and after contraction of these muscles by the 

subjects their power was recorded (U. Svantesson,  B., 

Ernstoff, P., Bergh and G., Grimby, 1991). To 

implement fatigue protocol on knee extensor and ankle 

plantar muscles, the subject were asked to perform 2 
sets of knee extension and ankle plantar flexion 

respectively on knee extensor machine and ankle 

plantar flexor machine, each set consisted of 50 

movements, with 50% of a repetition maximum 

(repetition maximum is calculated via the formula: 

1RM= 0.1 of the lifted weight- 0.02 of repetitions, and 

there was a 4 minute rest between the two sets). Either 

it was supposed that whenever the subject becomes 
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incapable of continuing the repetitions, fatigue has 

happened (4), or after performing the repetitions 

muscle power was measured by the Kin-Com machine, 

if the power mount in knee extensor and ankle plantar 

muscles was less than 20% of the amount obtained 

prior to the test, it is also considered as sign of fatigue 

(U. Svantesson,  B., Ernstoff, P., Bergh and G., 

Grimby, 1991). For implementation of fatigue protocol 

in to different areas (knee extensor and ankle plantar 

muscles) the second trial of test was performed 72 

hours after the first one, with as much parallel 

conditions as possible. 

The procedure 

       For sample selection, the research plan was 
explained for the elderly female available in Tehran 

who had sportive activities, then the volunteers' 

background studied for injuries in lower parts of body. 

Those people with sever injuries of lower parts in 

recent 5 years as well as those who had not optimal 

conditions for balance test and fatigue protocol were 

excluded. Afterwards, during a coordination session the 

test and its performance steps were explained for the 

subjects. To facilitate performance of the test and 

implementation of fatigue protocol on two different 

areas in parallel conditions, the subjects were divided 
into three groups (of 10 people), and the test conducted 

during a period of 3 weeks. Subjects' weight and their 

leg height (that is from interior upper pelvic to internal 

ankle) were measured, and again after a brief 

explanation of the procedure the subjects conducted 

Star Excursion Test. While performing Star test, the 

value of a Repetition Maximum for knee extension and 

ankle plantar flexion of the subjects was calculated. 

Afterwards, the subjects performed a warm up step (5-

10 minutes of extension and slow running). The 

subjects selected by the researcher, stood on the center 
of the star on their superior leg, and upon his/her call 

performed access action in the vectors (randomly 

chosen by the researcher). After the subjects' foot 

touching the chosen vector, the researcher marked the 

contact point on the Star, and measured the distance in 

centimeters. The mean for three performance of the test 

calculated and divided by the leg height of the subjects, 
and finally multiplied in 100. After that, the subjects 

stood on knee extensor muscle machine and performed 

extension action for 50 times, with 50% repletion 

maximum, which was already calculated and added to 

the machine resistance. If at the first set the subject was 

unable to continue the action at any of repetitions, the 

fatigue protocol would be stopped and the Star test be 

conducted, but in case of finishing the first set of 50 

repetitions without incapability, after a 4 minute rest 

implementation of the protocol would be started again 

(all the subjects reached to partial inability while doing 
the first set of repetitions, and there was no need for 

performance of the second set). After 72 hours needed 

for recovery of knee extensor muscles fatigue, and 30 

minutes delay (because this time, procedure 

explanation, 6 times of instructing practices, and also 

pretest step for Star test, were not needed), again the 

first 10 people of the sample group attended the test. 

Like implementation of fatigue protocol on extensor 

muscles at the first test, this time the subjects 

performed ankle plantar flexion and after stopping the 

repetitions, Star test was conducted. During the next 
weeks, all steps of the test were done on the other two 

groups in similar conditions. In this study we used 

sample t test and independent t test for data analysis 

with p= 0.05. 

 

 

Results 

 In table 1 the general characteristics of the subjects are shown. 

Table 1. General characteristics of the subjects 

Variables The Measured Values 

Age(Year) 3.4 70 

Height(centimeter) 10.4 168 

 Length of legs(Centimeter) 6.5 82 

Weigh(kg) 5.4 65 

Maximal power of knee extension: (kg) 6 43 

Maximal power of ankle plantar flexion: (kg) 7 30 

Repetition of the movement before inability in knee extension 3 19 

Repetition of the movement before inability in ankle plantar flexion 2 21 
 

Table2. Mean (standard deviation) for subjects' access distance in Star test divided by leg height Ĭ100 

 

SEBT 

Vectors 

Test 

Pretest 
After knee 

extensors fatigue 

After ankle 

plantar flexors 

fatigue 

Anterior 

1.78

74.42  

42.31                 

1.60  

1.92

62.55  

Anterior- 2.06 52.42                 1.76
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Interior 

83.40  

1.63  71.81  

Anterior- 

Lateral 

1.63

71.64  

42.05                 

1.54  

5.73

60.85  

Lateral 

1.65

66.24  

50.45                 

1.52  

3.38

58.1  

Posterior- 

Lateral 

2.80

83.80  

61.21                 

1.65  

1.69

64.69  

Posterior 
1.08

84.67  

64.72                 
1.83  

1.88
66.1  

Posterior- 

Interior 

1.76

83.60  

63.30                 

1.973  

1.60

64.59  

Interior 

1.84

88.46  

67.31                 

2.03  

1.88

76.27  

: Stands for meaningfulness of the difference between access distance before and after implementation of fatigue 

protocol on knee extensors muscle group. 
: Stands for meaningfulness of the difference between access distance before and after implementation of fatigue 

protocol on ankle plantar flexors muscle group. 

 

According to the table 2 and comparison of the 

obtained distances for the eight vectors of Star test 

before and after implementation of fatigue protocol on 

knee extensors and ankle plantar flexors, it can be said 

that implementation of fatigue protocol on the 

aforementioned muscle groups results in meaningful 

decrease of access distance in all eight Star vectors.  

 

Discussion and conclusion 

       The main purpose of this study is a comparative 

study of the effects of knee extensor and ankle plantar 

flexor muscles fatigue on dynamic balance of the active 

elderly female in Tehran. The findings of the study 

confirmed a meaningful effect of knee extensor and 

ankle plantar flexor muscles fatigue on dynamic 

balance of the elderly people, and the difference 

between the effects of knee extensors on the dynamic 

balance of the elderly people and that of the ankle 

plantar flexors. Regarding the decrease of ability for 

balance control after implementation of fatigue 
protocol is in accord with the findings of Treleaven et 

al (2008), Vaillant et al (2008), and Vuillerme et al 

(2007),  who have reported an almost similar decrease 

of balance control and increase of body fluctuations 

after the implementation of fatigue protocol (J, 

Treleaven N, lowchoy R, Darnell B, Panizza D., 

Brown-Roth well 2008, J, Vaillant N, Barthalais N, 

Vuillerme, 2008, N, Vuillerme, R., Cuisinier 2008). As 

the diagram 1 shows, within the subjects' access 

distance fatigue in knee extensors face more decrease 

than in ankle plantar flexors in all eight star vectors. 
Via calculation of the percentage of decrease for the 

subjects' access distance after the implementation of 

fatigue protocol, we found out that execution of the 

program on knee area brings the highest decreases 

respectively in following vectors: anterior, anterior-

lateral, anterior-interior, posterior-lateral, posterior-

interior, interior, posterior and lateral, while 

implementation of fatigue protocol on ankle area brings 

the heist decreases respectively in following vectors: 

posterior-lateral, posterior, posterior-interior, interior, 

anterior, anterior-lateral, anterior-interior and lateral. In 

spite of lowness of access distance in lateral vector for 
each of the tests, in comparison with distance decrease 

in other vectors, decrease of access distance in this 

vector after implementation of fatigue protocol on both 

muscle groups is much less. It is also observed that, the 

three anterior vectors have the highest decreases after 

knee fatigue, while for ankle fatigue the highest 

decreases take place in posterior vectors of access 

distance. Moreover, the less difference between the 

percentage access distance decreases after 

implementation of fatigue protocol on both muscle 

groups is observed in posterior vector. Comparison of 

the access distance for the subjects of this study with 
those of former researches on young subjects, with 

mean values of 100, 105, 95, 94, 103, 105, 105 and 107 

respectively for anterior, anterior-interior, anterior-

lateral, lateral, posterior-lateral, posterior, posterior-

interior and interior vectors (A., Sarshin, H., Sadeghi, 

A., Abasi, 2008), verified that ageing results in a 

meaningful decrease in access distance in all eight 

vectors of star test, which shows that aging is 

accompanied by decrease of dynamic balance. This 

part of the present study findings is in accord with 

those of Gribble's (2004) research which had reported 
increase of body fluctuations among the elderly people. 

It was also observed that, the decrease of access 

distance for both young and elderly subjects, in three 

vectors of anterior (25%), anterior-lateral (33%) and 



Ovidius University Annals, Series Physical Education and Sport / SCIENCE, MOVEMENT AND HEALTH ,  

Vol. 10 ISSUE 2, 2010, Romania 

Our JOURNAL is nationally acknowledged by C.N.C.S.I.S., being included in the B+ category publications, 2008-2010.
 

The journal is indexed in: 1. INDEX COPERNICUS JOURNAL MASTER LIST. 2. DOAJ DIRECTORY OF OPEN ACCES JOURNALS, 2009, 3. SOCOLAR
 

147 

 

lateral (36%), known as difficult vectors of the star, 

face more differences than other vectors, and elderly 

people have much less access distances than the young 

subjects (A., Phillip Gribble; J., Hertel, C. R. Denegar; 

W. E. Buckley. 2004). Decrease of dynamic balance by 

ageing can be attributed to sensory-motor changes 

developed by ageing, because according to the findings 

of some researchers, ageing leads to reduction of skin 
sensitivity, vibratory sensitivity and sensitivity towards 

pain and heat (K. Guskiewicz, D. Perrin, 1996). 

Therefore, since balance is dependent not only to the 

messages received from deep sensory receivers but also 

to the information prepared by skin receivers, decrease 

in balance to some extent is related with reduction of  

sensory-motor abilities of the elderly people (LD, 

Thorbhr, RD, Newton, 1995). The decrease of elderly 

people's balance can also be attributed to reduction of 

the performance of visual and internal ear labyrinth 

sensory receivers, low flexibility, and power and speed 
decrease as well as reduction of neural transmission (J, 

Treleaven, N, lowchoy, R, Darnell, B, Panizza, D. 

Brown-Roth well, 2008). Regarding the effects of 

power decrease in the elderly people, in this study we 

can refer to decrease of knee extensor and ankle plantar 

flexor muscles power observed in this study compared 

with the findings of former researches. The decrease of 

the maximal muscular power in the active elderly 

people can be attributed to decrease of physical activity 

accompanied by ageing, or we can claim that at least 

part of this power decrease is associated with decrease 
of intensity and volume of elderly people's exercises 

(DT, Ochsendorf, CG, Mattacola, BL., Arnold, 2000, 

LS, Aaronsonal, CS, Teel, V, Cassmeyer, GB, 

Neuberger, L, Palliccathayil, J. Pierce, 1999, J., David, 

R., Joan, H., Arnold, 2004). After comparing the 

number of performed repetitions for knee extension 

and ankle plantar flexion, it was also observed that 

despite 40% lowness of maximal power of ankle 

plantar flexor muscles to that of knee extensor muscles, 

repetitions performed before inability in ankle plantar 

flexion movements averagely was 22% higher than the 

number of performed repetitions for knee extension 
movements, a fact which be related to the type of 

muscular webs of each of the muscular groups (P., 

Gribble, 2003, P, Gribble, J. Hertel, 2003). One must 

note that according to the findings of former 

researches, motor units of knee extensor muscles are 

mostly of fast-contraction type, which generate more 

power than slow-contraction muscles but are not as 

resistant against fatigue as the slow-contraction 

muscles (P, Gribble, J, Hertel, C, Denegar, W. 

Buckley, 2004). The obtained findings in this study, in 

accordance with the findings of former studies by 
Vuillerem et al (2008) and Vaillant et al (2008), are 

indicative of decrease of balance and access distance 

after implementation of fatigue protocol (J, Vaillant, N, 

Barthalais, N., Vuillerme, 2008, N, Vuillerme, R., 

Cuisinier, 2008). The probable reason for the observed 

decreases can be associated with lack of proper 

function of muscles and the sensory effects of fatigue. 

The implementation of fatigue protocol in one area of 

the body and on the muscles functioning in one joint, 

leads to transmission of some messages from sensory 

receivers to the central neural system, which in turn 

probably reacts for safety of the aimed muscles, via 

sending a massage for reduction of their contractive 

activity (P, Gribble, J, Hertel, C, Denegar, W., 

Buckley, 2004). Therefore, implementation of fatigue 

protocol on one muscle group results in reduction of 
neural transmission speed in afferent and efferent  

paths leading to the aimed muscle group, which may 

also contribute to decrease of dynamic balance and 

access distance of the elderly subjects after 

implementation of fatigue protocol. So, in short, noting 

that changes in afferent sensory inputs from a 

peripheral receptor change muscular-neural control of 

the lower parts of the body, and also that lower parts 

muscles fatigue also change the afferentinput from 

muscular receivers, we can consider a combination of 

these factors as the probable reason explaining the 
decrease of the body's inability in controlling the lower 

parts after implementation of fatigue protocol (BL, 

Riemann, JB, Myerse, SM. Lephart, 2002, DT, 

Ochsendorf, CG, Mattacola, BL. Arnold, 2000, SL, 

Whinteney, JLC, People, SP. Cass, 1998). The 

decrease of access distance after implementation of 

fatigue protocol on both muscle groups mentioned so 

far had a meaningful difference so that the decrease in 

knee extensors was more than that of ankle area 

(diagram 1). The reason for this issue can probably be 

attributed to the different roles each of the lower part 
members of the body play in performing the Star test, 

because trying to reach the longest access distance in 

anterior, anterior-interior and anterior-lateral vectors, 

the body leans backward, and performing this 

movement needs extensive extrovert activity of knee 

extensors. Similarly, performing the test in posterior-

lateral, posterior-interior and posterior vectors, the 

subjects need ankle plantar flexion action to reach the 

longest access distance, and this necessitates intense 

activity of posterior muscle group of the leg while 

trying to perform the test in these vectors (L., Jorunn 

Helbostad, S., Leirfall, R., Moe-Nilssen and O., 

Sletvold, 2007, P. A. Gribble, J., Hertel, C.R., 

Denegar, W. E., Buckley, 2004, N., Pinsault and N., 

Villerme, 2008). Based on the findings of the present 

study, it can be said that decrease in access distance on 

various vectors of Star test after implementation of 

fatigue protocol on various muscles of lower parts of 

the body depends on the function of theses muscles 

while performing access action before implementation 

of fatigue protocol, and unlike the findings of 

Vuillerem and his colleagues (2006), compensatory 

mechanisms, thought to interfere after implementation 
of fatigue protocol for maintaining balance, do not 

interfere in limiting the role of certain muscle group in 

reaching the longest access distance on various vectors 

of Star test (N, Vuillerom, S., Dmetz, 2006). As the 

diagram 1 show, implementation of fatigue protocol on 

proximal area of lower parts (knee extensors) has had 

more influence on decrease of the subjects' access 

distance in Star test, which may probably be explained 



Ovidius University Annals, Series Physical Education and Sport / SCIENCE, MOVEMENT AND HEALTH ,  

Vol. 10 ISSUE 2, 2010, Romania 

Our JOURNAL is nationally acknowledged by C.N.C.S.I.S., being included in the B+ category publications, 2008-2010.
 

The journal is indexed in: 1. INDEX COPERNICUS JOURNAL MASTER LIST. 2. DOAJ DIRECTORY OF OPEN ACCES JOURNALS, 2009, 3. SOCOLAR
 

148 

 

as: knee area fatigue just brings change and fall of the 

function of muscles and afferent nervesof this area. 

Conversely, implementation of fatigue protocol on 

distal area of lower parts (ankle plantar flexors) only 

results in change and fall of the muscles and afferent 

nerves of ankle. Hence, the decrease of access distance 

in Star test after fatigue protocol on knee area can be 

attributed to the high correlation between performance 
of Star test, almost in all vectors, and proper function 

of knee extensor muscles (N. F., Horgan, F., Crehan, 

E., Bartlett, A. M., Grandy, A. R., Moore, C. F., 

Donegan, M., Curran, 2008, N., Pinsault and N., 

Villerme, 2008, J,, Treleaven N, lowchoy R, Darnell B, 

Panizza D., Brown-Roth well 2008). Another 

explanation for this issue may be the precedence of the 

role of neural afferent of proximal area to the role of 

neural afferent of distal area in balance control. The 

results of this study confirm a theory which considers 

partial fatigue in lower parts muscles (knee extensors 
and ankle plantar flexors) as the reason for decrease of 

dynamic balance and increase of probability for 

injuries among the elderly people caused by falling 

down.  
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Abstract 
The aim of this study was to determine the validity and reliability of a graded exercise test on a specific kayak 

ergometer (DansprintÈ) in which certain physiological and technical parameters that can to define kayaking 

performance were assessed. Fourteen male top-level kayak paddlers (all members of Spanish Kayaking National Team) 
participated in this investigation. All subjects carried out two ergometric tests (Ergo1 and Ergo2) and one flat water test 

(FWT) in random order. At anaerobic threshold (AnT) intensity, the results showed acceptable levels of reliability 

(comparison between data of Ergo1 and Ergo2 tests) in the assessment of velocity (r=0.784; p=0.004), stroke frequency 

(r=0.976; p<0.001), heart rate (r=0.964; p<0.001), and blood lactic acid concentration (r=0.899; p<0.001). Validity 

coefficients showed a strong relationships between Ergo2 and FWT tests in all physiological and technical parameters 

with the exception of velocity (r=0.498; p=0.121). It can be concluded that specific ergometry can be used to evaluate 

and to prescribe training AnT intensities of top-level kayakers attending to parameters such us heart rate, whole blood 

lactic acid concentration, and stroke frequency. Nevertheless, the training prescription through specific ergometry must 

be taken cautiously when velocity is the parameter of reference. 

Key words: kayaking, testing, ergometry. 
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Introduction  

 Flat-water kayaking is an olympic sport that 

combines different types of boats (canoe and kayak) 
and distances (500 m for female and 500 m and 1000 m 

for male competition). The contribution of aerobic 

metabolism at individual races has been established 

between 60 and 80% for 500 m and 1000 m, 

respectively. In this sense, an accurate assessment of 

optimal kayaking training intensities to develop aerobic 

and anaerobic metabolisms is needed. This assessment 

can be achieved through field tests (flat water 

environment) or under simulated conditions in 

laboratory environment using specific kayak 

ergometers. Since 1973, when F.S. Pyke et al. (1973) 

designed and developed a specific kayak ergometer, a 
great number of engineers and researchers have tried to 

simulate the real conditions of paddling using both air-

braked and mechanical resistance systems (A. Dal 

Monte, L.M. Leonardi, 1976; P.D. Campagna, D. 

Brien, L.E. Holt, A.B. Alexander, and H. Greenberger, 

1982; G.E. Cooper, 1982; R.D. Telford, 1982; B. 

Larsson, J. Larsen, R. Modest, B. Serup, N.H. Secher, 

1988; M. Witkowski, M. Wychowanski, M. Buczek, 

1989; T.W. Pelham, L.E. Holt, 1995; J. Kruger, H. 

Schulz, R. Berger, H. Heck, 1997). Analysis of 

technical actions on these ergometers has shown a high 
level of coincidence between ergometer and flat water 

paddling when wrist, elbow and shoulder motions were 

compared (A. Dal Monte, L.M. Leonardi, 1976; P.D. 

Campagna, D. Brien, L.E. Holt, A.B. Alexander, and 

H. Greenberger, 1982). Moreover, a comparative 

analysis taken into account physiological variables 

were also performed (B. Larsson, J. Larsen, R. Modest, 

B. Serup, N.H. Secher, 1988), showing that air-braked 

kayak ergometers lead to reach the same ventilation, 

VO2 peak, and heart rate (HR) values that those 

observed on flat water kayaking. In this line, J. 

Bourgois et al. (1998) reported similar blood lactate 
concentration and HR values after comparing kayak 

ergometry and flat water paddling. Also, muscular 

power expressed on mechanical braked ergometer and 

on flat water channel was very similar (M. Witkowski, 

M. Wychowanski, M. Buczek, 1989).         

Despite of all above mentioned, it is very 

difficult that ergometry can reproduce exactly the 

metabolic demands of simulated sport activity. In this 

sense, several investigations have questioned the use of 

specific ergometers as an alternative to field test. K.A. 

Van Someren and G.M.J. Dunbar (1996) reported a 
lack of correspondence between kayak ergometry and 

flat water paddling when muscular power and blood 

lactate concentration were compared, not advising the 

use of this kind of devices for monitoring kayakersô 

training adaptations. J. Kruger et al. (1997) observed 

how HR response to an effort on air-braked kayak 

ergometer was lower than that registered on flat water 

paddling at the same exercise intensity.      

So, the aim of this study was to determine the 

validity and reliability of a graded exercise test on a 

specific kayak ergometer taken into account 

physiological and technical parameters that can to 

define kayaking performance.  

Methods 
Subjects. Fourteen male top-level kayak 

paddlers (all members of Spanish Kayaking National 

Team) participated voluntary in this investigation. 

Participant characteristics were as follows (mean Ñ 

SD): age 25.2 Ñ 2.3 yr; height 1.81 Ñ 0.05 m; body 

mass 84.7 Ñ 5.3 kg; training experience: 11.1 Ñ 2.1 yr, 

VO2max: 67.7 Ñ 2.5 mLĀkgĀmin-1.  

Procedures. All subjects carried out two graded 

exercise tests on a specific ergometer (Ergo1 and 

Ergo2) and one flat water test (FWT) in random order 

and separated by 48 h. Ergo1 and Ergo2 were 

performed on a DansprintÈ ergometer (Dansprint ApS, 
Denmark) using a drag resistance coefficient of 35. 

After a 5 min warm-up at a speed of 9 kmĀh-1, the first 

stage was set at 11.5 kmĀh-1 and the speed increments 

were 0.5 kmĀh-1 every 3 min including pauses of 30 s 

between work intervals. Each kayaker was allowed to 

freely adjust his stroke rate (SR) as needed, being 

continuously recorded by a stroke counter (Interval 

2000, Nielsen-Kellerman, USA). Heart rate (HR) was 

monitored using standard HR telemetry (S610i; Polar 

Electro Oy, Finland) and recorded every 5 s. Also, 

capillary whole blood samples were taken from each 
kayakerôs earlobe during test pauses, just at the end of 

the effort, and during recovery period (min 1, 3, 5 and 

7). In any case, paddlers were encouraged to give 

maximal effort and to complete as many stages as 

possible. The test concluded when the subjects 

voluntarily stopped paddling or they were unable to 

maintain the imposed speed.  

FWT was performed on a flat water channel and 

its structure was similar to Ergo1 and Ergo2 test. 

Environmental conditions were also similar in all 

testing sessions and velocity was monitored thorough 

FWT using a GPS (Garmin mod.305). 
Anaerobic threshold (AnT) was calculated from 

blood lactate concentrations (miniphotometer LP20; 

Dr. Lange, France) according to D-max method (B. 

Cheng, et al, 1992) . At this key point HR, SR, 

paddling velocity (PV), and blood lactate concentration 

were assessed.  

Statistical analysis. 

Standard statistical methods were used for the 

calculation of means and standard deviations (SD). 

Kolmogorov-Smirnov test was performed to evaluate 

conformity to a normal distribution and one-way 
ANOVA was applied to compare testing sessions for 

physiological and kayaking performance variables. 

After that, and Pearsonôs correlation coefficient was 

calculated to check both reliability (Ergo1 vs. Ergo2) 

and validity (Ergo2 vs. FWT). Significance was 

accepted at p<0.05 level. 

Results 
At AnT intensity level, no statistical differences 

were observed between testing sessions for any 

physiological or kayaking performance variables 

registered. Moreover, the results showed acceptable 
levels of reliability (comparison between data of Ergo1 
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and Ergo2 tests) in the assessment of PV (r=0.784; 

p=0.004), SR (r=0.976; p<0.001), HR (r=0.964; 

p<0.001), and blood lactic acid concentration (r=0.899; 
p<0.001). Validity coefficients showed a strong 

relationships between Ergo2 and OWT tests in all 

physiological and technical parameters with the 

exception of velocity (r=0.498; p=0.121) (table 1).  

Discussion 
Several investigations have attempted to test the 

validity of kayak ergometers, comparing flat water 

kayaking and kayak ergometry. The results of some of 

these studies showed a lack of correspondence of 

physiological responses to open water and ergometric 

tests. However, there have been advancements in the 
development of air-braked kayak ergometers that can 

to offer new possibilities in the application of 

laboratory test for prescription and evaluation of kayak 

paddlers. This is the case of DansprintÈ kayak 

ergometer, a new air-braked device that gives new 

possibilities to improve kayak testing. 

In the present investigation we proposed a 

discontinuous graded exercise test on DansprintÈ 

ergometer (Ego1 and Ergo2) that was applied on flat 

water channel too (FWT). The main aim of this test 

was to calculate the AnT point, a valid criteria to 
determine kayaking performance. After comparing 

physiological and kayaking performance variables 

from Ergo1 and Ergo2 testing sessions, we observed 

high levels of reliability in the assessment of PV, SR, 

HR, and blood lactic acid concentration at AnT 

paddling intensity. On the other hand and when validity 

indexes were calculated (Ergo 2 vs. FWT) we observed 
high values of Pearson correlation coefficients for SR, 

HR, and blood lactic acid concentration at AnT 

intensity. Although validity level for PV was 

acceptable, and a significant relationship was 

established, this data suggest certain differences in 

paddling velocity calculation. Probably, different 

devices used for PV calculation (on-board computer 

and GPS terminal in ergometric and FWT, 

respectively) induced a lower value for this kayaking 

performance variable.  

Anyway, our results are opposed to those 

described by K.A. Van Someren and G.M.J. Dunbar 
(1996) and J. Kruger et al. (1997), who reported a lack 

of correspondence between kayak ergometry and flat 

water paddling when blood lactate concentration and 

HR were compared. Also, our data are in agreement 

with the previous report by J. Bourgois et al. (1998) 

and J.E. Oliver (1999) who registered similar blood 

lactate concentration and HR values after comparing 

kayak ergometry and flat water paddling.  

It can be concluded that DansprintÈ ergometry 

can be used to evaluate and to prescribe training AnT 

intensities of top-level kayakers attending to 
parameters such us HR, whole blood lactic acid 

concentration, and SR. Nevertheless, the training

prescription through specific ergometry must be taken 

cautiously when velocity is the parameter of reference.  

 

Table 1. Physiological and kayaking performance variables registered in both ergometric and flat water tests. 

 Ergo1 Ergo2 r1; p1 FWT r2; p2 

PV (kmĀh-1) 12.99Ñ0.22 13.05Ñ0.32 0.784; 0.004 13.30Ñ0.31 0.496; 0.121 

SR (stĀmin-1) 79.5Ñ5.7 79.5Ñ5.6 0.976; 0.000 73.9Ñ5.0 0.985; 0.000 

HR (bpĀ min-1) 173.0Ñ6.6 174.5Ñ6.3 0.964; 0.000 172.0Ñ4.7 0.924; 0.000 

Lactate (mMolĀL-1) 2.98Ñ0.56 3.21Ñ0.50 0.899; 0.000 3.13Ñ0.37 0.920; 0.000 

r1 and p1 show Pearson correlation coefficient between Ergo1 and Ergo2, and its level of significance, respectively. r2 and p2 show Pearson 

correlation coefficient between Ergo2 and FWT, and its level of significance, respectively. 
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Abstract 

The purpose of this study was to compare the effects of two different endurance training programs performed 

in hot environment on body weight (BW), body fat percentage (BF %), body mass index (BMI), body fluid ( humour) 

percentage ( Bf % ), basal metabolic rate (BMR), body temperature (BT) and  maxVO2. The subjects Ataturk University 

School of Physical Education and Sports were divided into two groups randomly as Interval Running Group (IRG) ( n= 

12) and Continuous Running Group (CRG) (n=12). The subjects participated in training program with three sessions per 

week during 8 weeks under the hot weather condition, mean weather temperature and humidity ration were 30.76 + 1.76 

C and 57.92 + 5.8 % during 8 weeks period. Before and after the training program all parameters that were mentioned 

above tested as pre and post test. Also at the beginning and the end of the each training session some physiological 

parameters and body temperature of subjects were measured to examine adaptation level to the hot environment 
conditions. 

Statistical analysis of data was done by two-way ANOVA with SPSS 11.5 for Windows statistical program. 

At the end of the 8 weeks maxVO2  scores of both groups significantly increased (P<0.001). Body temperature 

and loss of body fluid (dehydration)   significantly higher in CRG than that of IRG. Also except BMI, significant 

changes were observed in BW, BF%, BMR scores of both groups ( P<0.01). 

Consequently, although both endurance training methods are beneficial to improve aerobic capacity, to avoid 

damages of training in hot environment interval running method is more acceptable than continuous running method. 

Key word : Hot Environment, Endurance Training, Aerobic Capacity, Body Temperature. 

 

Introduction  

In resting condition, organism produces 

approximately 1.5 kcal/min. energy. Especially during 

exercise with the increase in heat production 15 ï 40 % 

of chemical energy converted into mechanical energy, 

the rest of the energy produced converted into heat that 

is required to remove from body to maintain heat 
balance (H.A. Devries, 1986; E.L. Fox, 1988). 

Heat dissipation mechanism in body, is unable 

to cope with the metabolic heat production starts to 

accumulate and cause on increase in body temperature 

(S.S. Cheung et al., 2000). In normal weather 

conditions, players can use 80 % of energy reserves 

when exercising in hot environment, exhaustion occurs 

before it reached that level or they perform less work 

(T. Lav, 1995). 

Exercise increases the metabolic heat 

generation, this increment can be 30 times more in 

heavy exercise. One important factor affecting body 

heat loss is the ratio of moisture in the air. In other 

words, unlike exercising the hot-dry weather the 
removal of heat is more important in hot-humid air. 

Exercises in hot environments have different 

effects depending on type, duration and intensity of 

exercise. In such case, organism makes some 

physiological regulation to resume normal functions of 

the body. Increased heat during exercise done with 

70 % of maxVO2 removed from body with conduction 

mailto:cicioglu@gazi.edu.tr
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and convection (15 %), radiation (5 %) and evaporation 
( 80 % ) (J.H. Wilmore, 1994). Complete 

acclimatization of humanbeing to hot weather occurs in 

8 ï 12 weeks. Adaptation to heat reduces symptoms 

such as heat causes dizziness, fatigue, fainting and also 

body prepares itself for a comfortable working 

environment. Although different results obtained from 

different studies, common opinion of the researches 

about acclimatization to heat and to heat changes is 

initial adaptation can be observed first 4 ï 14 days and 

complete adaptation occurs between 8 ï 12 weeks (D. 

Wendt et al., 2007). The aim of the study was to 
determine and compare the effects of two different 

training programs performed in hot environment on 

body temperature and some physiological parameters. 

Material and Methods 

Totally 25 voluntarily university students who 
were from Ataturk University School of Physical 

Education and Sports, participated in this study. They  

were divided into 2 groups as Interval Running Group 

(IRG) (n=12) and Continuous Running Group (CRG) 

(n=12). Physical and physiological characteristics of 

subjects showed in Table 3. Subjects trained in average 

30.76 + 1.71 oC weather temperature and 57.92 + 

5.80 % humidity ratio environment conditions. 

Measurements were done before and after the training 

program and some parameters like body temperature 

(BT), body fluid percentage (Bf %) and basal 
metabolic rate (BMR) measured before and after the 

each training session to observe adaptation. The 

following test were done during study. 

 

 

Tablo 1. Descriptive Statistics of Interval Running (IRG) and Continuous Running Groups (CRG) 

 n 
IRG CRG 

XÑSS XÑ SS 

Age (yrs) 
24 

24,27Ñ2,71 22,73Ñ3,51 

Height (cm) 1,75Ñ,06 1,73Ñ ,06 

Body Composition 

Body weight (BW), body mass index (BMI), 
body fat percent (BF%), body fluid percent (Bf%) and 

basal metabolic rate (BMR) values of the subjects were 

tested by Bio-Impedance Analysis method with Tanita-

TBF 300. 

MaxVO2 scores of the subjects were 

determined by 20 m Shuttle Run Test. 

Body temperature of the subjects was 

measured with Braun IRT-4520 (Thermoscan) from 

inside of ear before and after the each training session. 

During 8 weeks the subjects participated in 

either Interval Running Training (IRT) or Continuous 
Running Training (CRT) programs. The intensity of the 

training sessions were determined according to target 

heart rate of subjects that is calculated by Karvenon 

method.    5ï10 min. before and after each session 

separated as warm-up and cool-down part of the 

session. Following training programs applied to the 

subjects during 8 weeks. 

Table 2. shows the duration and intensity of 

interval running for one set. Program planned as first 2 

weeks 1 set, 3 -6 weeks 2 sets and 7 ï 8 weeks 3 sets. 

Table.2. Duration and Intensity of Interval Running Training (IRT)  

Running Distance Maximal Running Times 
Intensity ( Target HR ) beat/min 

%60 %70 %80 

250 m 40 sn 56 52 48 

400 m 64 sn 90 83 77 

650 m 114 sn 160 148 137 

900 m 165 sn 231 215 198 

Continuous Running Training (CRT)        In this method the subjects trained with 80 ï 70 % with Target HR 

from 25 to 60 min and 3 times per week during 8 weeks (Table.3) 

Table.3.  Duration and Intensity of Continuous Running Training (CRT) 

 Duration (min.)  Yoĵunluk 

(Target HR) 

Day / Week 

 

1. Week 25 min %50 3 days / week 

2. Week 30 min %50 3 days / week 

3. Week 35 min %60 3 days / week 

4. Week 40 min %60 3 days / week 

5. Week 45 min %60 3 days / week 

6. Week 50 min %70 3 days / week 

7. Week 55 min %70 3 days / week 

8. Week 60 min %70 3 days / week 

 

Statistical Analysis The effect of endurance 

training on body weight (BW), body mass index (BMI), 

body fluid percent (Bf %), body fat percent ( BF %), 

basal metabolic rate (BMR), body temperature (BT) 

and maximal aerobic capacity ( maxVO2) were tested 

before and after training by 2 way ANOVA using 

General Linear Method (GLM) procedure ( SPSS for 

windows 11.5.0 Chicago, IL,USA). Statistical 

significant was decelerated at p<0.05. 
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Results 
Table 4 showed that at the end of the 8 weeks, maxVO2 scores of both groups significantly increased (p<0.001).  Body temperature and loss of fluid was significantly  higher 

in CRG than that of IRG. Also except BMI, significant changes were observed in BW, BF %, and BMR scores of  both groups (p<0.01). 

Table. 4. The Effect of Type and Duration of Training in Hot Environment on Physiological Parameters, Body Temperature and MaxVO 2 Levels of Subjects  

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

E= Exercise, t= Time, T= Tye of Training, Ext= Exercise and Time, ExT= Egzersiz and Training, ExtxT= ExercisexTimexTrainin

   Parameters  

Type of 

Exercise  

Time  

BW (kg)  BMI (kg/m
2
)  BF (%)  Bf (%)  

 

BMR (kcal) 

 BT (
o
C) MaxVO 2 

IRG Pre-

test 

 

74.5  24.15  15.23  62.64 

 

1752 

 36.05 32.45 

Post-

test 

 

74.0  23.94  14.66  

62.01  

1746 

 36.47 45.93 

CRG Pre-

test 

 

71.9  24.14  14.46  63.00 

 1812  35.85 31.93 

Post-

test 

 

71.2  23.88  13.92  62.46 

 

1806 

 36.47 45.63 

SEM   0.6  0.12  0.17  0.12  9  0.03  

ANOVA   

----------------------------------------------------------------------------- P < ---------------------------------------------------------- 

E   0.0001  0.74  0.0001  0.001  0.0001  0.0001 - 

t   0.28  0.06  0.001  0.0001  0.54  0.0001 0.0001 

T   1.00  1.00  1.00  1.00  1.00  0.001 0.75 

E x t   0.91  0.84  0.91  0.75  0.99  0.0001 - 

E x T   1.00  1.00  1.00  1.00  1.00  0.001 - 

t x T   1.00  1.00  1.00  1.00  1.00  0.001 0.93 

E x t x T   1.00  1.00  1.00  1.00  1.00  0.001 - 



Ovidius University Annals, Series Physical Education and Sport / SCIENCE, MOVEMENT AND HEALTH ,  

Vol. 10 ISSUE 2, 2010, Romania 

Our JOURNAL is nationally acknowledged by C.N.C.S.I.S., being included in the B+ category publications, 2008-2010.
 

The journal is indexed in: 1. INDEX COPERNICUS JOURNAL MASTER LIST. 2. DOAJ DIRECTORY OF OPEN ACCES JOURNALS, 2009, 3. SOCOLAR
 

153 

 

Discussion 
In this study, it was aimed that which one of 

two endurance training methods was more effective to 

develop maxVO2 and also in adaptation to hot 

environment. 

Individuals who do endurance training, need 

less time for full adaptation to heat. The possible 

reason for this rising in core temperature during 

training. Thermoregulatory mechanism of the athletes 

should be strong. Activities carried out at ambient 

temperature at a level that can be tolerated by the body, 

through, if the bodyôs thermoregulatory system is not 
normal, poor results are inevitable (K.B. Pandolf, 

1998). 

D.E. Rae et al. have done in their study of 

35.627 bikes and marathoners, have followed the 

contest period and only 5 of the athletes were 

hospitalized with heat shock diagnosis were determined. 

The standard calculations existing environmental 

conditions and exercise rates, athletes none of that is 

difficult due to heatstroke and had a need while 

hospital admission during the ridersô rectal temperature 

was 42.0 oC and 41.2 oC, marathonersô rectal 

temperature of 41.8 oC were determined and  in these 
cases death has resulted. As a result, it can be said that 

increased rectal temperature and disruption in bodyôs 

cooling mechanism caused these deaths. 

According to the results of the study, body 

temperature of the subjects showed the changes in IRG 

and CRG due to difference in load. When average body 

temperatures were analyzed at the beginning of 

trainings, although CRG had lower body temperature 

than that of IRG, they reached higher body temperature 

through the end of the trainings (table 4). 

Results also indicated that while resting body 
temperature of CRG gradually decreased through out 

the training program, body temperature of IRG has not 

seen an extreme increase. That occurred as a result the 

training seems to be an adaptation to the heat 

environment. However, both endurance training 

methods resulted in a significant increase in body 

temperature. 

J.G. Morris et al. (2005) compared the effects 

of the endurance exercise in hot environment at 

different times of the day (morning and afternoon). 

Compared to afternoon exercises to morning exercises, 

fatigue more quickly occurred in afternoon exercise. 
The reason of that was connected to initial body 

temperature of the subjects. 

Maintaining of homeostasis, human body 

required to keep body temperature in a certain level 

( 36.9 + 0.5 oC) (N. Altareki et al, 2009). This thermal 

regulation is much more important and difficult during 

exercise. There are many factors which affect the 

thermal regulation, some of them are maxVO2 , body 

weight, body mass index, body fat %, body fluid % and 

basal metabolic rate. In this study, BMI , all parameters 

were affected from exercise but differences in training 
methods did nor show different effect against the above 

mentioned parameters (table 4). 

One of the most important differences 
between individuals is BF %. The amount of fat is 

extremely effective in heat transfer by conduction and 

blood flow (M. Tun­, 2004). 

At the end of the study both training methods 

effected, BW, BMI, BF%, Bf %, and BMR (table 4). 

Especially body fluid percent (Bf%) is very important 

for body. Normal Bf % range is known as 55 ï 66 %. 

D.A. Judelson et al. indicated that the athletes 

who started the endurance exercise with good body 

fluid level has better hormonal regulation in their body 

than the athletes with less body fluid level. 
Consequently, the results showed that IRT 

was more beneficial in adaptation  heat environment 

both training methods caused significant increase in 

maxVO2 but body temperature further increased during 

CRT. Starting the exercise with low body temperature 

can facilitate adaptation to heat environment. 

Increment in body temperature may cause early 

exhaustion especially in CRT. Moreover from forth 

week of the training program, significant increases 

were not observed between pre and post-test scores of 

IRG. 

In this study, except BMI, all parameters were 
affected from exercise but the differences in training 

methods showed different effect on above mentioned 

parameters. 
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Abstract 

Objective: We aimed to research the effects of swiming exercise thatôs water temparature35ÁC on blood cells 

of mice administred exhausted exercise. 

Methods and procedures: It was used 48 male mice of the type of balb/C in this research. Mice in research 

were divided into four groups consist of non-training (n:12), swiming training (n:12), practical (n:12), and unpracticle 

(n:12) L-carnitine. L-carnitine as phamalogical agent was used the dose 100mgr/kg (0.4ml) to experiment groups. It was 

given saline solution at the same volume of L-carnitine to control group. The mice were swum until exhaustion in the 

morris water tank at 35ÁC ambiant .  

Swimming exercise was applied during three weeks. Both control group and experiment group mice were  

measured blood parameters of their pre and post measurements. Blood samples (0.5ml) was taken twice from tail veins 

of the control and experiment mice during experiments.The blood cell parameter findings obtained by the blood cell 
counter device. All mice outenasied by eter inhalation long period after from experiment three weekly. All data for the 

exercise-trained groups were compared to the sedentary groups using ANOVA. The statistical significance among 

groups were excepted at p  0.05.  
Results: The data thatôs erythrocyte, hemoglobin, haematocrit and RDW, MPW, PDW were not founded 

significantly (p>0.05), when it was compared to the findings of control group with only swimming group. The values of 

leukocyte, erythrocyte, hemoglobin, RDW and trombocyte parameters were founded differences between two groups 

significantly (p 0.05) when it was compared to the findings of the control group with experiment group is swimming 
and taking l-carnitine. The values of MCV, PLT and PCT were found differences between two groups significantly 

(p 0.05) when the experiment group thatôs both swimming exercise and taking l-carnitine compared to with  only 
swimming group.  

Discussions and conclusions: The animalsô performance exhaustion swimming exercise at 35ÁC water 

temperature obtained very low effects than 20ÁC water temperature on hematologic parameters of mice.It was conclude 

that data were found because of these factors did the swimming training and the temperature of water  near to body heat, 

no effects of cold stress and the other factors  

Key words: L-carnitine, Swimming training, Mouse Training. 

 

Introduction   
Swimming sports who are exposed to body 

temperature heat or sportive activity in hot 

environments may be in bad condition of heat stress. 

Exposure to diffrent heat can result in iportannt 

problems. Overheat stress can result in heat stroke, heat 

exhaustion, heat cramps, or heat rashes. Inadeqate heat 

levels can also decrease in the athletic performance. It 

is very important the effects of environmental factors 

on athletic performance. The athletic performance 

affects very bad to have inadequat body temperature in 
all different areas. Water temperature impacts to 

performance levels in the range of important (K. 

Tokizawa et al. 2010, R. Greger, U. Windhorst 1996, 

T.J. Doubt, 1991). The water temparature that changes 

to body tempererature 0,5ÁC is very effective on 

cardivascular performance levels and so the athletics 

peformance is being influenced negatively. There is 

many literatuture about the effects of different 

environmental temperature on functionel structure (D. 

Weinert, 2007, J. Bittel, 1992). It has to use more 

energy. L-Carnitine is very important to use for the 

mitokondrial energy production that increase during 

exercise at the brain, liver and kidney (L.A. Cal¸, 2008, 

S. Baptista 2008, V. Marken et al. 2003). Endurance 

sports affect on energy consumption and macrophage 

and these state obtains many advantage with both beta 

oxidation of fetty acits and  immunity (J. Himms-
Hagen, 1996, G.J. Icheng,  1990). Low temparature, 

humidity, body composition and other factors are 

negative effects on performance (T.J. Doubt, 1991, J.P. 

Wehrlin,  2006, P. Robach, 2005). The environmental 

and intrinsic factors stimulate to erythropoiesis. 

Swimming exercise affects also haemopoietic activity 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Rae%20DE%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
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during physical activity (L.A. Cal¸, 2008, W. Aoi, 

2004, D. Weinert, 2006). We aimed with in this study 

that is to demonstrate many different effects of 

swimming at 35ÁC water temparature with using L-

carnitine on mice blood parameters and swimming 

performances.  

Materēal and method  

This research was done in Erciyes University 
the center of experimental research center. It was used 

in our research 60 male mice of the type of balb/C and 

tuwelve mountly age in this research. The mice were 

devided into four groups consist of 1.group; control 

sedantery group( C1), 2.group; only swimming 

group(C2), 3.group;taking salin solution % 0.9 = 

0.4ml(D1), 4.group; taking L-carnitin 100mgr(D2). All 

groups were formed with tuwelve mouse. The salin 

solution (%0.9Nacl) and L-carnitine (Santa Farma-l-

cartine/1gr-3ml) were given at the same volume 

(0.4ml) by intrperitoneal (IP) injection. The mice were 
swum until exhaustion in the morris water tank at 35ÁC 

ambiant. The mice were swum Swimming exercise was 

applied during three weeks. Both the control groups 

and experiment groups at mice as pre-post measuring 

were  tested blood parameters of their red blood cell 

(RBC), white blood cell (WBC), haemoglobine (Hb), 

haematocrite (HCT), mean corpuscular volume (MCV), 

mean corpuscular haemoglobine(MCH), mean 

corpuscular haemoglobine concentration (MCHC), 

platelet (PLT), platocrite (PCT) with the animalsôs 

swimming time(ST) and body temparature (BT). Blood 
samples was taken twice during experiments from all 

miceôs tail veins and v.subclavia (0.5ml). .The blood 

cell parameter findings obtained by the blood cell 

counter device(CRP Counter, LC-178CRP). All mice 

outenasied by eter inhalation long period after from 

experiment three weekly. The statistically analysis of 

findings were evalueted as means Ñ SEM. Data for the 

control groups and experiment groups were compared 

by using one-way anova. Statistical significance of 

diffrences among groups were evaluated at p  0.05  

 

Results  
While meaningful difference were found at the 

RBC parameter at all groups which performed 

swimming excercise according to sedantery group 

(p<0.05), meaningful difference were found between 

swimming+SF performed and swimming+ L-carnitine 

performed groups (p<0.05) While meaningful 

difference were found between sedantery group and 

with other groups increasing in favour of swimming 

participated group, meaningful differences were not 

found between groups which performed excercise 
(p>0.05). Hemoglobin and hematocrit levels of groups 

which performed swimming excercise, were 

meaningfully increased according to sedantery group 

(p<0.05) While meaningful differences were found at 

the MCV parameter between sedantery and all other 

groups(p<0.05), Meaningful differences were not 

found between groups which performed swimming 

excercise(p>0.05). Meaningful differences were found 

at the MCH and MCHC parameters in swimming 

performed groups according to sedantery group 

(p<0.05). While it was not found meaningful 
differences between swimming performed 

groups(p>0.05), The differences which were occured in 

L carnitine performed group, were meaningful(p<0.05) 

While meaningful differences were found at the PLT 

and PCT parameters in swimming performed groups 

according to sedantery group (p<0.05), Meaningful 

increases were found between swimming+ SF 

performed and swimming+ L carnitine performed 

groups(p<0.05) In 35ęC swimming water, meaningful 

difference were found at the rectal temprature 

parameter of mice in favor of sedantery group (p<0.05), 
Meaningful differences were not found between groups 

which performed swimming excercise(p>0.05).  

The mice is performed swimming exercise in 

the 35oC water temparature under laboratory condition. 

The measurable findings are tested these parameters 

are red blood cell (RBC), white blood cell (WBC), 

hemoglobin (Hb), hematocrit (Hct), the erythrosite 

parameters that are mean corpuscular volume (MCV), 

mean corpuscular hemoglobine (MCH), mean 

corpuscular hemoglobine concentration (MCHC), 

platelet (PLT), Plateletcrit (PCT)  

Table 1: The evaluation of some blood parameters in mice at swimming water heat 35ÁC. 

C1:Sedantery, C2: Only swimming D1: Taking Salin solution  D2:Taking L-Carnitine 

 

Table 2. The comparison of miceôs eryhtrocyter parameters at 35ÁC 

C1:Sedantery, C2: Only swimming D1: Taking Salin solution  D2:Taking L-Carnitine 

Parameters C1 n:12 C2 n.12 D1 n:12 D2 n:12 

RBC 9.4Ñ0.3 8.4Ñ0.4 9.3Ñ0.4 9.5Ñ0.5 

WBC 5.5Ñ0.3 6.7Ñ3.0 7.1Ñ2.1 7.8Ñ1.0 

Hb 15.6Ñ0.4 12.7Ñ0.5 14.0Ñ0.5 12.8Ñ1.0 

Hct 46.3Ñ2.0 37.5Ñ1.6 43.2Ñ2.6 41.6Ñ3.21 

Parameters C1 C2 D1 D2 

MCV 44.3Ñ0.7 44.8Ñ0.8 44.2Ñ0.6 45.6Ñ1.4 

MCH 14.9Ñ0.2 15.2Ñ0.1 14.9Ñ0.1 15.2Ñ0.3 

MCHC 32.9Ñ0.2 33.4Ñ0.6 33.8Ñ0.7 33.4Ñ0.9 

PLT 470.1Ñ225.1 623.1Ñ243.0 802.0Ñ102.7 729.6Ñ181.3 

PCT 0.23Ñ0.1 0.35Ñ0.0 0.45Ñ0.0 0.39Ñ0.0 
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Table 3: The findings of the body temparature and the swimming time at water heat 35ÁC 

 

Parameters C1 n:12 C2 n:12 D1 n:12 D2  n:12 

Body Temp( ÁC) 38.9Ñ0.0 38.6Ñ0.0 38.8Ñ0.3 38.7Ñ0.2 

Swim. Time (min) ----------- 76.3Ñ2.6 82.5Ñ2.1 91.4Ñ5.3 

 

Dicussion and conclusion 

It has been increased in cardivascular response 

during swimming exercise because of increasing water 

temparature. The swimming exercise to be done in the 
body temperature levels affect vital function related 

exercise intensity. The increased of 1ÁC body 

temperature for reason of water temperature has 

increase heart rate as much as 10-15 pulse/min. The 

oxygen consumption and energy production have 

increase by reason of physical and emotional stress. In 

this research, the mice erytrosite levels increased in all 

groups the performed swimming exercise. The 

erythrocyte values rised for reason of erythropoiesis 

during swimming exercise  three weekly. Erythrocyte 

quantity was found more levels In the mice of taking L-

carnitine. Haemoglobin and haematocrite levels have 
also increase the cause of rised erythrocyte levels. 

There is also literature the sustaining this point of view.    

In the groups of taking L-carnitine were 

obtained in the erythrocyte parameters inflation. We 

have thought that this increasings are collareted  by 

physical activity or swimming exercise. There is papers 

in the related to literatures(L.A. Cal¸, 2008). The 

erythrocyter parameters that are MCV, MCH and 

MCHC levels have increase in the performed 

swimming exercise of all groups by swimming exercise 

and erhytropoiesis but, the increases in resultants 
eryhtrocytic parameters in the mice groups of taken L-

carnitine is by reason of L-carnitine for affected 

intracellular metabolic activity. The phsical activity or 

swimming exercise affected in the increased important 

levels therefore, ēt has been thought that exercise is to 

come about the acceleration of coagulation mechanism        

(A. Kuroshima, 1992). The lengthening of miceôs 

swimming time in the water temperature 35ÁC is by 

reason of related the metabolic rate level therefore, the 

exhaust of mice is to prolong because of increasing 

inntracellular energy production. Despite the 

swimming exercise time has been lengthened for 
energy production it has not been increased important 

body temperature. As a result; It has been determined 

the positive effects on endurance performances of 

swimming mice that the results are performed at the 

water heat near the body temperature in the swimming 

activity which has been got optimal responses because 

of oxygen consumption and energy production.  
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Abstract 

Purpose. The purpose of this study is to research the relationship between locus of control, self-esteem and 

goal orientation, motivational climate in badminton players.  

Methods. (Quantitative approach) The research was carried out in Badminton Turkey Clubs Championship 

where 12 clubs and 87 athletes participated in 2009. 56 badminton athletes (42 national, 14 non-national) that 

participated in Badminton Turkey Clubs Championship in 2009 whose mean age 18.78Ñ3.46 constitute our research 

sample. Wingate Sport Achievement Responsibility Scale that was developed by G. Tannenbaum and G. Weingarten 

(1984), Rosenberg Self-Esteem Scale that was developed by M. Rosenberg (1965), The Task and Ego Orientation in 

Sport Questionnaire (TEOSQ- J.L. Duda & J.G. Nicholls, 1992) and The Perceived Motivation Climate Questionnaire 
(PMCSQ J.J. Seifriz, J.L. Duda, & L. Chi, 1992; M.D. Walling, J.L. Duda, & L. Chi, 1993) were used to gather tha data. 

The data were analyzed by using SPSS 17.0 programme and the techniques such as desriptive statistics and bivariate 

correlation.  

Results. Results showed that there is positive and significant relationship between locus of control and mastery 

climate (r=0.357, p<0.01), there is negative and significant relationship between locus of control and performance 

climate (r= -0.504, p<0.01), there is no significant relationship between locus of control and ego, task orientation. There 

is positive and significant relationship between self-esteem and mastery climate (r=0.398, p<0.01), there is positive and 

significant relationship between self-esteem and ego orientation (r=0.513, p<0.01), there is no significant relationship 

between self-esteem and performance climate, task orientation. 

Conclusion. According to these results it can be said that the higher a badminton athletesô mastery climate is, 

the more internal his/her locus of control becomes, the higher a badminton athletesô performance climate is, the more 
external his/her locus of control becomes, the higher a badminton athletesô ego orientation is, the higher his/her self-

esteem becomes, the higher a badminton athletesô mastery climate is, the higher his/her self-esteem becomes.  

Keywords: locus of control, self-esteem, goal orientation, motivational climate. 

 

 

Introduction  

Achievement goal theory provides a basic 

framework for examining the motivational processes in 

sport (C. Ames, 1984; J.G. Nicholls, 1984, 1989). This 

theory states that an individual's achievement goals and 

his/her perceived ability interact to influence 

achievement-related behaviors. Particularly, tiie 

individual's goal perspective will affect self-

evaluations of established ability, effort, and 

attributions for success and failure, and these self-
evaluations may affect state anxiety (J.L. Duda & J.G. 

Nicholls, 1992; J.G. Nicholls, 1984). 

The Achievement Goal Theory is a theory that 

was developed by J.G. Nicholls (1984) in the context 

of educational achievement situations. A few years 

later the theory started to be used in the fi eld of Sport 

Psychology (J.L. Duda, 1987) as well. The theory 

explains achievement-motivated behaviours on the 

bases of task and ego orientation that are presumed to 

be stable personality predispositions. The Achievement 

Goal Theory purports that people who appraise success 

on the basis of self-improvement and mastery of the 

undertaken task(s) are exhibiting task orientation. For 

example, swimmers who focus on the improvement of 

their technical form and lap times are showing task 
orientation. In contrast, individuals who appraise 

success by comparing their own performance or results 

to those of others are showing ego orientation. For 

example, swimmers who primarily focus on winning 

and beating opponents regardless of time or technique 

are manifesting ego orientation (J.G. Nicholls, 1992). 
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Following the investigation of goal orientations, 

research progressed to investigating athletesô 

perceptions of the sporting environment in relation to 
moral variables. D.L.L. Shields, B.J.L. Bredemeier 

(1995) have identified motivational climate as a 

contextual influence on an individualôs sporting 

morality. Motivational climate has been distinguished 

into mastery (or task-involving) and performance (or 

egoinvolving) climates (C. Ames, 1984). Mastery 

climate is salient when significant others (e.g. coach) 

create an environment in which success and failure are 

defined in terms of skill mastery and individual 

improvement. A performance climate is salient when 

significant others create an environment in which 

success and failure are defined in normative terms, 
with an emphasis on outperforming team-mates and 

opponents. In this study, the terms óótask-involvingôô 

and óóego-involvingôô will be used to refer to the two 

types of motivational climate. As the effects of 

motivational climate occur through individualsô 

perceptions, sport psychology research has typically 

examined the perceived motivational climate. In line 

with J.G. Nichollsô (1989) tenet of ego orientation 

leading to a lack of concern about justice and fairness, 

similar consequences are expected with an ego-

involving climate. 
The importance of the perceived motivational 

climate (PMC), the situational structures seen by the 

athletes as emphasized in a particular setting, has been 

highlighted by J.G. Nicholls (1989). It is theorized that 

the PMC is composed of two goal structures. The 

mastery climate is a task-involving climate that 

emphasizes the process of competition and skill 

development. Performance climate is an ego-involving 

climate that focuses on tiie competitive outcome. The 

PMC may be fostered by the coach, parents, team or a 

combination of these factors. The motivational climate 

perceived by the athlete has been related to the 
achievement goal orientations (AGO) held by the 

athlete. For example, a perceived mastery climate has 

been related to task orientation, while a perceived 

performance climate has been related to an ego 

orientation (S.A. White et al., 2004). Achievement goal 

theory provides a basic framework for examining the 

motivational processes in sport (C. Ames, 1984; J.G. 

Nicholls, 1984, 1989). This theory states that an 

individual's achievement goals and his/her perceived 

ability interact to influence achievement-related 

behaviors. Particularly, tiie individual's goal 
perspective will affect self-evaluations of established 

ability, effort, and attributions for success and failure, 

and these self-evaluations may affect state anxiety (J.L. 

Duda & J.G. Nicholls, 1992; J.G. Nicholls, 1984). 

 Self-esteem (sometimes called self-evaluation, 

self-worth), according to R.F. Baumeister (1990), may 

be defined as the positivity of the personôs evaluation 

of self. N. Peart et al. (2005) adds the evaluation of self 

within the context of the personôs experiences and the 

environment in which he/ she lives. It is also described 

as a sense of self-worth. In other words, this is an 

emotional side of the self-system, which is created by 

oneôs self-concept. These two components (self-esteem 

and self-concept) can be distinguished only 
theoretically, because emotional experience is always 

connected with reflective content, which is applied by 

a person to his\herself. According to P. Macek (2003), 

self-esteem applies to all the characteristics the 

adolescent considers as important and relates them to 

his/her own self. Self-esteem, i.e. generalized feelings 

of self-worth that are not specific to a particular 

situation, but which apply to many activities or areas of 

life and predispose the subject to view new activities in 

particular ways (P. Macek & L. Lacinova, 2006). Self-

esteem is an indicator of oneôs emotional side and 

adaption to life difficulties, has a relation to the 
subjective well-being and happiness and is connected 

to positive independence, leadership, adaptability, and 

stress resistance; moreover, it is linked to involvement 

in health care activities. A low level of self-esteem is 

connected to mental disorders, including depression, 

anxiety and phobia (K.R. Fox, 2000). 

People typically assign causes to their 

personal behavior and the behavior of others. These 

causal attributions, based largely on past outcomes and 

attitudes toward the outcomes (B. Weiner, 1979), have 

relevance for future behavior (e.g., whether a person 
will try again after failing) and to affective responses 

such as pride or shame (B. Weiner, 1981). Various 

models have been established to help conceptualize the 

naive responses given by the actor (athlete, student, 

etc.) regarding the responsibility and reasons for 

success or failure. The examination of an athlete's 

enduring attitudes or expectations (based on their 

attributions) can help predict the athlete's dispositions 

toward success and failure and has relevance for both 

the researcher and coach in that the athlete's typical 

mode of behavior may be determined, in part, before a 

contest. This more enduring attitude would probably be 
interrelated but not necessarily parallel to causal 

attributions made after a specific outcome (W. Rejeski 

& L. Brawley, 1983). 

In this research it was purposed to research the 

retationships between locus of control and goal 

orientation, motivational climate and also research the 

retationships between self-esteem and goal orientation, 

motivational climate. 

Method 

 Participants: 56 badminton athletes (42 

national, 14 non-national) that participated in 

Badminton Turkey Clubs Championship in 2009 

whose mean age 18.78Ñ3.46 constitute our research 

sample. 

Instruments: The Task and Ego 

Orientation in Sport Questionnaire (TEOSQ ï J.L. 

Duda & J.G. Nicholls, 1992), This questionnaire 
contains 13 items with two subscales determining task 

(e.g. ñI learn a new skill by trying hardò) and ego (e.g. 

ñI am the bestò) orientation. All the items were rated 

on a 5-point Likert scale that ranged from 1 (strongly 



Ovidius University Annals, Series Physical Education and Sport / SCIENCE, MOVEMENT AND HEALTH ,  

Vol. 10 ISSUE 2, 2010, Romania 

Our JOURNAL is nationally acknowledged by C.N.C.S.I.S., being included in the B+ category publications, 2008-2010.
 

The journal is indexed in: 1. INDEX COPERNICUS JOURNAL MASTER LIST. 2. DOAJ DIRECTORY OF OPEN ACCES JOURNALS, 2009, 3. SOCOLAR
 

159 

 

disagree) to 5 (strongly agree). The reliability and 

validity of Turkish versions of The Task and Ego 

Orientation in Sport Questionnaire was made by T. 
Toros (2001).  

The Perceived Motivational Climate in Sport 

Questionnaire (PMCSQ ï J.J. Seifriz, J.L. Duda, & L. 

Chi, 1992; M.D. Walling, J.L. Duda, & L. Chi, 1993). 

It was used to assess the athletesô perception of the 

motivational climate in their sport, or the degree to 

which their training environment is mastery-oriented 

(task involvement) and performance-oriented (ego 

involvement). Sample items included: Trying hard is 

rewarded, or Most of the players get to play in the 

game (mastery orientation) and Playing better than 

team-mates is important, or Doing better than others is 
important (performance orientation). Participants were 

required to answer the items on a 5-point Likert scale 

ranging from 1 (strongly disagree) to 5 (strongly 

agree). The reliability and validity of Turkish versions 

of The Perceived Motivational Climate in Sport 

Questionnaire was made by T. Toros (2001).  

Rosenberg Self-Esteem Scale (RSES) The RSES was 

developed by M. Rosenberg (1965) and adapted to 

Turkish samples by F. Cuhadaroglu (1986). A 10-item 

brief RSES refers to the global self-worth of 

individuals, rating on a 4-point Likerttype scale (1 = 
strongly disagree to 4 = strongly agree). Higher scores 

on the scale items indicate higher levels of self-esteem. 

Cuhadaroglu reported test-retest reliability coefficients 

of .71 during a 4-week period on the Turkish version.  

Wingate Sport Achievement Responsibility Scale 
(WSARS) (G. Tenenbaum, D. Furst, G. Weingarten, 

1984)  was designed to assess the direction of causal 

attribution in sportevents. The items in the 

questionnaire present a wide range of positive and 

negative events in sport settings such as interaction 
with the coach, teammates, and audience, and 

perceived successful and unsuccessful athletic 

performance. The WSARS includes two versions, one 

for team athletes and the other for individual sport 

athletes. Each version is divided into two independent 

dimensions: successful events and unsuccessful events. 

Each item (event) contains two alternatives, one 

external and one internal. The alternatives present a 

variety of attributions such as ability and talent 

(internal, stable, and uncontrollable), coach, audience, 

task difficulty, and teammates (external, stable, and 

uncontrollable), and immediate effort (internal, 
unstable, and controllable). The athlete is requested to 

rate his or her opinion on a 5-point continum with 

respect to the alternatives, ranging from " O " 

(externality) to " 5 " (intemality). The higher the score, 

the more internal the athlete perceives successful or 

unsuccessful events related to sport. The reliability and 

validation of of Turkish version of Wingate Sport 

Achievement Responsibility Scale was made by S. 

Hasirci (1990).  

Procedure: Four instruments were 

administered to all participants in the Badminton 
Turkey Championship. Researchers provided verbal 

information on how to respond to items in each 

questionnaire. 

Data Analysis: The data were analyzed by 

using SPSS 17.0 programme and the techniques 

desriptive statistics and bivariate correlation. 

 

Results 

 Table 1: Relationship between ego orientation and self-esteem. 

 

 Self-esteem 

 

Ego orientation 

r ,513**  

P ,000 

N 56 

 

The relationship between ego orientation and self-esteem  was tested by bivariate correlation analyse 
technique. It was found that there is positive, medium and significant relationship between ego orientation and self-

esteem (p<0.01). 

 

Table 2: Relationship between task orientation and self-esteem. 

 Self-esteem 

 

Task orientation 

r ,216 

P ,109 

N 56 

 

The relationship between task orientation and self-esteem  was tested by bivariate correlation analyse 

technique. It was found that there is no significant relationship between task orientation and self-esteem (p>0.05). 
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Table 3: Relationship between performance climate and self-esteem. 

 

 Self-esteem 

 

Performance climate 

r -,152 

P ,263 

N 56 

 

The relationship between performance climate and self-esteem  was tested by bivariate correlation analyse 

technique. It was found that there is no significant relationship between performance climate and self-esteem (p>0.05). 

 

Table 4: Relationship between mastery climate and self-esteem. 

 

 Self-esteem 

 

Mastery climate 

r ,398**  

P ,002 

N 56 

 

The relationship between mastery climate and self-esteem  was tested by bivariate correlation analyse 

technique. It was found that there is positive, medium and significant relationship between performance climate and 

self-esteem (p<0.01). 

 
Table 5: Relationship between ego orientation and locus of control. 

 

 Locus of control 

 

Ego orientation 

r -,092 

P ,501 

N 56 

 

The relationship between ego orientation and locus of control was tested by bivariate correlation analyse 

technique. It was found that there is no significant relationship between ego orientation and locus of control (p>0.05). 

 

Table 6: Relationship between task orientation and locus of control. 

 

 Locus of control 

 

Task orientation 

r -,049 

P ,721 

N 56 

 

The relationship between ego orientation and locus of control was tested by bivariate correlation analyse technique. It 

was found that there is no significant relationship between ego orientation and locus of control (p>0.05). 

 
Table 7: Relationship between performance climate and locus of control. 

 

 Locus of control 

 

Performance climate 

r -,504**  

P ,000 

N 56 

The relationship between performance climate and locus of control was tested by bivariate correlation analyse 

technique. It was found that there is negative, medium and significant relationship between performance climate and 

locuf of control (p<0.01). 



Ovidius University Annals, Series Physical Education and Sport / SCIENCE, MOVEMENT AND HEALTH ,  

Vol. 10 ISSUE 2, 2010, Romania 

Our JOURNAL is nationally acknowledged by C.N.C.S.I.S., being included in the B+ category publications, 2008-2010.
 

The journal is indexed in: 1. INDEX COPERNICUS JOURNAL MASTER LIST. 2. DOAJ DIRECTORY OF OPEN ACCES JOURNALS, 2009, 3. SOCOLAR
 

161 

 

 

Table 8: Relationship between mastery climate and locus of control. 

 

 Locus of control 

 

Mastery climate 

r ,357
**

 

P ,007 

N 56 

 

The relationship between mastery climate and locus of control was tested by bivariate correlation analyse 
technique. It was found that there is positive, medium and significant relationship between mastery climate and locuf of 

control (p<0.01). 

 

Discussion and conclusion 

The purpose of this study was to research the 

relationship between locus of control, self-esteem and 

goal orientation, motivational climate in badminton 

players. It was found that there is positive and 

significant relationship between locus of control and 

mastery climate (r=0.357, p<0.01), there is negative 

and significant relationship between locus of control 
and performance climate (r= -0.504, p<0.01), there is 

no significant relationship between locus of control and 

ego, task orientation. There is positive and significant 

relationship between self-esteem and mastery climate 

(r=0.398, p<0.01), there is positive and significant 

relationship between self-esteem and ego orientation 

(r=0.513, p<0.01), there is no significant relationship 

between self-esteem and performance climate, task 

orientation. According to these results it can be said 

that the higher a badminton athletesô mastery climate is, 

the more internal his/her locus of control becomes, the 

higher a badminton athletesô performance climate is, 
the more external his/her locus of control becomes, the 

higher a badminton athletesô ego orientation is, the 

higher his/her self-esteem becomes, the higher a 

badminton athletesô mastery climate is, the higher 

his/her self-esteem becomes. M. Kavussanu and D.L. 

Harnisch (2000) found that task orientation was a 

significant influence on global self-esteem, and D.C. 

Treasure and S. Biddle (1997) found that both 

orientations influenced physical self-worth. 

Theoretically, one would assume that self-esteem 

would be positively related to perceptions of a 
mastery-involved climate, where evaluative systems 

promote self-referenced evaluative standards (S. 

McArdle & J.L. Duda, 2002). In contrast, social 

comparison processes inherent in ego climates are 

thought to provide recurrent threats to self-esteem. 

Consistent with this prediction, several studies have 

reported that mastery-involving climates are positively 

associated with athletesô self-esteem, whereas ego-

involving climates are negatively related to self-esteem 

(M. Reinboth & J.L. Duda, 2004; B.W. Walker, G.C. 
Roberts, & D. Harnisch, 1998). To test this relation 

with the MCSYS, we administered the Washington 

Self-Description Questionnaire (F.L. Smoll, R.E. 

Smith, N.P. Barnett, & J.J. Everett, 1993), a measure of 

childrenôs global self-esteem, to Sample 3. Consistent 

with the hypothesis and with previous empirical 

findings, mastery climate scores correlated positively 

and significantly with self-esteem,whereas MCSYS 

ego scores correlated negatively with self-esteem 

scores. A. Aktop, K.A. Erman (2006) found that  there 

was a significant positive correlation between power 

motive, motive to achieve success and self-esteem and 
there was a significant negative correlation between 

trait anxiety and self esteem, and they emphsized that 

psychological factors should be considered as much as 

other factors in talent identification programs. 

Furthermore, achievement motivation and self-esteem 

are important trait having permanent character for 

sport attainment and success. M.J. Navarre  (1999) 

found that collective efficacy perceptions were 

positively related to mastery orientations and 

negatively related to performance orientations. 

Meanwhile, there was no significant relationship 
between perceptions of self-efficacy and motivational 

climate. 
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 Abstract  

Purpose. At this study, it was aimed to investigate the stress and burnout levels of 13-15 aged sportmen blinds.  

Material and Method. Kayseri Blind Handicapped Primary Education Scholl Sport clubôs 13-15 aged, B3 

level blind handicapped 15 sportmen as test group, from the same school 13-15 aged, B3 level blind handicapped 15 

sedentary as control group were joined volunteerly. Test and control groups were performed stress inventory included 
10 questions. These questions were prepared the five likert type included ñnever=1, rarely=2, sometimes=3, often=4, 

always=5ò. Test and control group were performed Maslach Burnout inventory(MBI). MBI had 22 questions which 

evaluated burnout in 3 dimensions, were Emotional Exhaustion (EE), Depersonalization (D) and Personal 

Accomplishment (PA). Datas were recorded on computer by using SPSS 13.0 packet programme. Aritmetic mean, 

standart deviation, standart error, minimum and maximum values were used for presentation of datas. For statistical 

analysis, independent-t test was performed. The statistical significance  wase set at  p  0.05. 
Results: As a result of the study, while no meaningful difference was found at age, emotional exhaustion, 

depersonalization, personal accomplishment and stress avarage (p>0.05), a non-statistical decrease of emotional 

exhaustion, depersonalization, personal accomplishment and stress avarage parameters in favour of blind handicapped 

sportmen. We concluded that sportive activities had a positive effect on handicapped peopleôs stres and butnout levels 

even if it was a little  

Key Words: Blindness, Stress, Burnout. 

________________________________________________________________________________________________

 

 Purpose 

Handicapped is described as a person which 

loses one of their physical, mental, sensorial, and social 

abilities because of any reasons from birth or later, has 

difficulties about adapting to social life and daily 

necessity and needs protection, care, rehabilitation, 

counseling and support services (N.M. ¢akmak, 2008). 

 It is an accepted reality that Blind 

handicapped people has a special position according to 

comparement to other illnesses and handicappeds. This 
special position shouldnôt be depend on seen rate of 

handicapped peopleôs in society, it is depend on 

hardness and complexity  problems belong to this 

handicapped groupsô physicologic, improvemental and 

educational (T. G¿naydin, 1993).
 

 Blindless can be described in two ways  

commonly. These are legal and educational description 

of blindless. Legal describtion which is used by 

medicine area, is  eyeôs losing 10% of vision power. (Y. 

¥zsoy, M. ¥zy¿rek, S. Epirek, 1998) 

Stres is a very complex concept which is not 
easy to descript, Stress is first defined by H. Selye 

(1977) while searching for female hormones. Before 

Selye, the term ñstressò was used to describe a mental 

strain or unwelcome. Walter Cannon defined stress as 

ñan external factor affecting bodily homeostasisò. 

Cannon, introducing the term ñhomeostasisò and ñfight 

or flightò response to stres is believed to do the first 

researches about stres (B. Sayiner, 2006) 

 H. Selye (1977) is described stres as bodyôs  

uncertain reaction to any force which is done itself. (E. 

Gº­et, 2006) 

Burn out was put forward as concept  by H. 

Freudenberger at 1974. (R. Balay, A. Engin, 2007)  

Burnout syndrome can cause a general 

decrease of work quality and can be associated to 

important psychological effects, including depression, 

anxiety, conflicts with colleagues, indifference and 

cynicism with patients, increasing alcohol/drugs intake, 

family strain, relationship breakdown and increased 

irritability (B.J. Kelly, L. Todhumter, B. Raphael, 

1996). Burnout is described as  emoutional exhaustion, 

depersonalization and Personal Accomplishment 
syndrome of human because of intense relations with 

other. (C. Maslach, 1982).  

Another description is ñfailure, inside out burn, 

becoming worn out by the over-expenditure of energy, 

force or resourcesò(Juliana Inhauser Riceti Acioli, J. 

Barboza, R. Beresin, 2007). The aim of this study is to 

compare the stres and burnout levels of 13-15 aged 

sportmen and sedanteries. 

 Method 

 Participants  

 At this study, Kayseri Blind Handicapped 

Primary Education Scholl Sport clubôs 13-15 aged, B3 

level blind handicapped 15 sportmen as test group, 

from the same school 13-15 aged, B3 level blind 

handicapped 15 sedentary as control group were joined 

volunteerly. Test group were trained athletics and goal-

ball 2 hours a day, 3 times in a week and totally 2 years. 

Control group werenôt performed any sport branch. 

 Measure 

 At this study, volunteers were performed 3 

questionnaires volunteerly. These questionnaires were 

demographic properties, stres inventory and maslach 

mailto:nsarita@erciyes.edu.tr
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burnout inventory. Demographic properties were 

included age, experiences, educational level, sport 

branches, stress inventory was used from Odabaĸēôs  

(2006) thesis included 10 questions. These questions 

were prepared the five likert type included ñnever=1, 

rarely=2, sometimes=3, often=4, always=5ò. (Y. 

YAL¢IN, 2009,  C. Kyriacou, P Y. Chien, 2004) 

The Maslach Burnout Inventory (MBI) was 
developed by Maslach and Jackson (1981). (R. Balay, 

A. Engin, 2007, H. Taĸdºven, 2005).  

MBI has 3 dimensions.  The three dimensions 

of the inventory are: Emotional Exhaustion (EE) 

consisting of 9 items, Depersonalization (D) consisting 

of 5 items and Personal Accomplishment (PA) 

consisting of 8 items (R. Balay, A. Engin, 2007, J. 

Dorman, 2003). 

These, three dimensions, constitute burnout 

that: emotional exhaustion, which refers to feelings of 

being depleted of one's emotional resources, 

representing the basic individual stress component of 

the syndrome; depersonalization, which refers to 

negative, cynical, or excessively detached responses to 

other people at work, representing the interpersonal 

component of burnout; and reduced personal 

accomplishment, which refers to feelings of decline in 

one's competence and productivity and to a lowered 

sense of efficacy, representing the self-evaluation 
component of burnout (C. Maslach, 1993) 

Data Analysis 
Data was recorded on computer by using 

Package programe which is called SPSS13.0. While 

showing datas, mean, standart deviation, standart error 

of mean,  avarage, minimum value, maxmim value 

were given. Kolmogorow Smirnov test were performed 

whether normal range or not. Normal range was found. 

Independent- t test was performed  for comparing 

independent groups. Meaningful level was accepted as 

0.05.  

 

Results 

Table I. Comparement of Burnout and Stress Levels of Blind Handicapped Athletes and Setanteries  

Parameters Groups n Xmin-Xmax XÑSD Sx t p 

Emotional Exhaustion 

(EE)  

Athlete 15 7-20 12,80Ñ4,52 1,17 
-1,045 0,305ns 

Sedanter 15 7-21 14,47Ñ4,21 1,09 

Depersonalization (D)  

Athlete 15 5-17 10,33Ñ3,92 1,01 
-1,792 0,084ns 

Sedanter 15 7-21 12,80Ñ3,61 0,93 

Personal Accomplishment 

(PA)  

Athlete 15 10-35 24,27Ñ7,81 2,02 
0,250 0,805ns 

Sedanter 15 16-34 23,67Ñ5,02 1,30 

Stres Avarage 

  

Athlete 15 1,9-3,8 2,45Ñ0,52 0,13 
-1,057 0,300ns 

Sedanter 15 1,2-3,6 2,68Ñ0,65 0,17 

*P<0.05, ns: not significant, XÑSD: mean Ñ standart deviation, Sx: Standart error of mean,   

Xmin: Minimum value, Xmax: Maxmim Value 

No meaninigful difference were found at the Emoutional Exhaustion, Depersonalization, Personal  Accomplishment  

and Stress Level of Handicapped Athletes and setanteries(p>0.05). 

 

Discussion And Conclusion  

 Sport is a concept which contributes to 

individuals living healthy, increases their productivity 
and provides their social lifes. If sport was done as 

professional, sportmen could be one of the most 

famous person of societies. Trainersô relationships with 

sportmen is very important for reaching to aims (Y. 

Yal­ēn, 2009). This situation sportmen will have 

treasure from their participated sports so that,  blind 

handicapped sportmenôs stress and burnout levels will 

be minimum. 

While meaningful differences werenôt found 

blind handicapped sportmenôs emoutiona exhaustion, 

depersonalization, personal accomplishment and stress 

parameters, (p>0.05), not significant decrease were 
found at emoutional exhaustion, depersonalization and 

stres avarages in favor of blind handicapped sportmen.  

Even if there were no meaningful difference, 

this decrease in favour of blind handicapped sportmen. 

We think that this data can create possible new article 

ideas which are on more volunteers.  

We think that blind handicapped which were 

participated this study,  werenôt all sportmen, is an 
important reason for getiing these results. Maybe 

recreational sportive excercise can effect their stres and 

burnout levels positively. 
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Abstract  

A few attempts have been made to shed light upon the influence of genes in making an Olympic champion. 

The aim of our study is to elucidate the genetic differences among 18 athletes from National Turkish and Azerbaijan 

taekwondo teams. Athletes were defined as elite. Angiotensin converting enzyme (ACE) genotypes of athletes were 

analyzed by polymerase chain reaction technique (PCR) in this study.  

The ACE gene is located on human chromosome 17 expressing three genotypes within the intron 16 of the 

related gene structure. These genotypes are classified as I and D alleles which are termed as insertion and deletion, 

respectively. Genomic DNA was isolated from peripheral blood and blood stain samples of control and sportsmen. First 
of all, the genotyping of ACE gene was performed by site specific ACE primers using PCR. To avoid mistyping, each 

sample found to have the DD genotype was amplified by inserting specific primers. As a result,18 samples including 2 

II genotype, 11 ID genotype and 5 DD genotype were determined by conventional PCR. Allele frequencies were 

determined by gene counting. Genotype and allele frequencies between groups were compared by Chi-square test. P 

values of >0.05 were not considered statistically significant. There was no difference in ACE genotype frequencies 

between sedentary group and elit athletes. 

Key words: Angiotensin converting enzyme (ACE), taekwondo, athletic performance, polymerase cahin reaction. 

 

________________________________________________________________________________________________ 

 

Introduction  and research objective 

Recent advances in genetic research have 
provided new opportunities for maintaining health and 

identifying athlete and persons. The development of 

technology for DNA sequencing and genotyping has 

allowed the identification of the individual genetic 
traits that contribute to athletic performance.  
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Human physical performance is determined by 

a variety of environmental and also genetic factors. 

Several studies have revealed that heredity is a strong 

component of endurance and phenotypes, and that a lot 

of genes are in the same way responsible for the normal 

functioning of metabolic pathways and processes 

which are necessary for a healthy state of an organism 

in addition to the athletic performance capacity. With 
regard to athletic performance, more than 200 genes 

and quantitative trait loci have shown some 

associations with exercise related phenotypes. 

In many cases, the variants associated with 

performance traits and elite athlete status are common 

in general population. A common polymorphism in the 

angiotensin converting enzyme I gene (the ACE I/D 

variant) is the most crucial genetic variant in the 

evaluation of elite athlete status and performance-

related traits (G.A. Sagnella et al., 1999). The ACE I/D 

polymorphism could also influence athletic 
performance via local effects on skeletal muscle 

function (A. Jones et al., 2003). Another study in this 

field points out that I allele increases endurance 

performance through an increase in skeletal muscle 

efficiency, because of effects on fibre type proportions 

(B. Zhang et al., 2003), whereas the D allele may 

enhance sprint/power activity through an increase in 

muscle strength, potentially via the muscle 

hypertrophic effects of increased angiotensin II (A. 

Jones et al., 2003). 

This study aims at analysing the ACE gene 
I/D polymorphism representing the relationships with 

genotype and athletic performance in some athletes of 

the National Turkish and Azerbaijan taekwondo teams 

and sedentary groups. 

 

Research methods and procedures 

Subjects 

The ACE I/D genotypes were determined in 

DNA samples from some athletes of the National 

Turkish and Azerbaijan taekwondo teams (18) and 

sedentary group (49). Blood samples were collected 

from blood stain of elite athletes and peripheral blood 

of sedentary group.  

ACE genotyping 

Genomic DNA was extracted from blood stain 
and peripheral blood by phenol-chloroform method (J. 

Sambrook et al., 1989). ACE genotype was determined 

by polymerase chain reaction (PCR) method.  

Statistical analysis 

Genotype and allele frequencies of elite 

athletes and sedentary group were compared by Chi-

square test. ACE I/D genotype frequencies in athletes 

of the National Turkish taekwondo team and athletes of 

the National Azerbaijan taekwondo team were 

compared via Fisherôs exact test. As theoretical 

frequencies in groups are under 5, the chi-square test 
was not applied.  

Results 

The ACE genotypes of 12 athletes from the 

National Turkish team, 6 athletes from the Azerbaijan 

taekwondo team and 49 subject from sedentary group 

were determined by PCR (Table 1). Genotypes were 

analyzed according to presence or absence of the 

insertion allele - II (homozygote for the insertion allele-

490 bp), ID (heterozygote-490 bp and 190 bp) or DD 

(homozygote for the deletion allele-190 bp). All of DD 

genotypes were subjected to the second independent 
PCR amplification with a primer pair, which 

recognizes an insertion-specific sequence, due to the 

preferentially amplification of D allele in the 

heterozygote individuals. Each DD genotype was 

verified by a second PCR with primers specific to the 

insertion sequence (K. Lindpaintner et al., 1995). 

 

Table 1- ACE I/D genotypes of the National Turkish and the Azerbaijan teakwondo team 

 

 DD ID II  Total 

Athletes 5 11 2 18 

Sedentary group 17 24 8 49 

 

Amplification products  were shown on 2% agarose gel electrophoresis. ACE genotyping was determined 

according to presence or absence of  insertion allele - I allele (490 bp) and D allele (190 bp) (Figure 1). 
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Figure 1. ACE I/D genotypes in the National Turkish and the Azerbaijan taekwondo teams and sedentary group. Lane 

1-100 bp marker Lane 3,6,10,11,18,21- DD genotype Lane 2,4,5,8,9,12,13,14,16,17,19,20 ID genotype Lane 7, 22 II 

genotype 

 

Genotype frequencies were calculated by 

direct counting of alleles one by one. ACE genotype 

frequencies of the sedentary group were compared with 
the genotype frequencies of the National Turkish and 

the Azerbaijan taekwondo teams. No statistically 

significant difference was observed in the comparisons 

made via Chi-square test (p>0.05) (Table 1).  

Beside ACE I/D genotype frequencies were 

compared in some athletes of the National Turkish 

taekwondo team and athletes of the National 
Azerbaijan taekwondo team via Fisherôs exact test. P 

values of >0.05 were not considered statistically 

significant (Table 2). 

 

Table 2- ACE I/D genotypes of  the National Turkish and the the Azerbaijan teakwondo team 

 

         DD          ID          II        Total 

Turkish teakwondo team          2           9          1         12 

Azerbaijan teakwondo team          3           2          1           6 

It was determined that DD genotype of elite athletes is 27.78%, II genotype is 11.11% and ID genotype is 61.11% in 

this study. 

 

Discussion 

Genetic studies related to taekwondo sport 
branch have rarely been observed. This study examines 

the distribution of insertion/deletion (I/D) 

polymorphism in the ACE gene among some athletes 

of the National Turkish and the Azerbaijan taekwondo 

teams. Studies in ACE I/D polymorphism, which 

determine performance traits and elite athlete status, 

are common. For instance, one of the studies in the 

literature indicated that the ACE I alelle has 

frequencies of more than 30% (G.A. Sagnella et al., 

1999). The human ACE gene contains a polymorphism 

known as the presence (insertion, I) or absence 
(deletion, D) of a 287 base pair sequence in intron 16 

(B. Rigat et al., 1990). The I alelle of the angiotensin-

converting enzyme gene is associated with endurance 

performance; an excess occurs in elite distance runners, 

rowers and mountainers (G. Gayagay et al., 1998; H.E. 

Montgomery et al, 1998). Conversely, the D allele is 

associated with strength gain and increasing elite 

power-oriented performance.   

As stated above, the purpose of this study is to 

determine the influence of ACE I/D polymorphism in 

athletic performance. In line with this aim, two 

different  athletes group in, 12 of whom are elite 
taekwoondo athletes from the National Turkish 

taekwondo team and 6 of whom are from the National  

Azerbaijan taekwondo team were used as subjects of 

this study. These athletes were from various geographic 

origins, which may have affected genetic properties. In 

order to find out the differences between two groups of 

athletes ACE I/D genotype frequencies of athletes from 

the National Turkish taekwondo team and athletes from 

the National Azerbaijan taekwondo team were 

compared via Fisher exact test. As a result, no 

association between ACE I/D polymorphism and 
athletic performance of taekwondo athletes was found 

in this study (p>0.05). However, researches indicating 

that frequencies of the ACE I/D alleles and genotypes 

vary considerably across different ethnical groups exist 

in the literature (J. Barley et al., 1994, A. Foy et al., 

1996, J.L. Rupert et al., 1999). 

This study consists of a small group as 

subjects. There is no difference in ACE genotype 

frequencies between elit athletes and sedentary group. 

A smaller cohort was the limitation of this study. The 

efficiency of larger cohort might be useful in achieving 
accurate results. A lot of studies have explained some 

conflictions on the effectiveness of ACE I/D 

polymorphism and athletic performance. Although no 

significant differences between the athletes and 

sedentary group was found according the allele and 

genotype frequencies of ACE I/D gene in our results, 

many studies have also revealed that there may be an 

association between ACE I/D polymorphisms and 

enhanced physical performance (K.H. Myburg, 2003). 

However, some previous studies similar to the results 

of this study, mentioned above, have reported that there 

was no association between ACE I/D polymorphism 
and athletic performance (T. Rankinen et al., 2000, R.R. 

Taylor et al., 1999).  

Conclusion: No significant relationship was 

found between some athlets of the National Turkish 

and Azerbaijan taekwondo teams and sedentary group. 

Further studies with a larger subject group are required 

in order to study the association between I/D 

polymorphism and athletic status. 
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Abstract 

Basketball is a physically demanding team game, utilizing dynamic movements, such as jumping, shooting, 

passing, dribbling, rebounding, defending and running at different intensities and lengths of times. In order to 

effectively coordinate these movements and to achieve maximum potential, players must master balance, which is 

essential for success in any sport. Furthermore, anthropometric characteristics are one of the most significant factors 

that affect body movements and sports performance. The purpose of this study is to determine whether there is a 
relationship between body fat percentages and extremity segmental lengths with balance in 26 players, ages 9 to 11, of 

the Gazi University Junior Male Basketball team. 

Each subject performed six different equilibrium measurements: 1) the transfering of weight from left foot to 

right foot and from right foot to left foot, 2) height, 3) weight, 4) skin fold measurements taken from 7 different body 

points, 5) length of full arm and leg, and 6) length of overarm. Body fat percentages were calculated according to the 

ñZorba Formulaò (BF% = 0.99 + 0.0047 (body mass) + 0.132 (body fat thickness from 7 different points). Body fat 

measurements were taken with a Holtain brand skin fold calipper, length measurements with a Holtain tape measure and 

equilibrium measurements with a Lafayatte 16020 IRF/E stabilometer. By means of a statistical analysis (mean values, 
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maximum and minimum values, and standard deviation), the results showed that anthropometric measurements highly 

affect balance parameters. 

To determine the parameters of balance and to develop training systems to minimize negative factors affecting 

balance, this study analyzed whether body fat ratios and extremity length of junior basketball team players of the Gazi 

University Sport Club were related with balance levels. 

Key Words: Balance, Anthropometric, Basketball 

 

Introduction  

Basketball is a physically demanding team 

game with a variety of movements played by both 

sexes of all ages (H. Wissel, 2004, E. Uzicanin, 2008). 

These movements are based on running at different 
intensities and lengths of times, with sudden 

fluctuations in direction and speed, fast hand and feet 

movements, different kinds of jumps, throwing and 

catching the ball (S. Hatchell, 2006), as well as sudden 

stopping and starting. Moreover, these dynamic 

movements form the basis of fundamental basketball 

skills, such as shooting, passing, dribbling, rebounding, 

defending and moving both with and without the ball, 

all of which individual players must master to be 

successful in a team (H. Wissel, 2004). In order to 

effectively coordinate these movements and to achieve 

the maximum potential, athletes must master balance, 
which is essential for success in any sport (C. Sigmon, 

2003, T. Emma, 2006). 

Static balance can be defined as ñéthe ability 

to maintain a base of support with minimal movementò 

and dynamic balance as ñ...the ability to perform a task 

while maintaining a stable positionò (D.A. Winter, A.E. 

Patla, J.S. Frank, 1990). In short, good balance means 

that an athleteôs body is in control and has the capacity 

to make quick movements (M.P. Reiman, R.C. Manske, 

2009). Balance is one of the most important attributes a 

player can possess (H. Wissel, 2004). After balance 
skills are mastered, other features, such as speed, 

agility, and explosiveness can be trained and developed 

to the fullest (T. Emma, 2006). 

Anthropometric characteristics are also among 

one of the most significant factors that affect body 

movements and sports performance. In performance 

sports, such as basketball, physical characteristics 

particularly play a significant role in athletes and team 

success (C. ķen, C. Durgun, M.E. Kozanoĵlu, 2007). 

The purpose of this study is to determine whether there 

is a relationship between body fat percentages and 

extremity segmental length (upper and lower) with 
balance in players, ages 9 to 11, of the Gazi University 

Junior Male Basketball Team.  

 

Material and Methods 

Measurements 

 Heights of athletes were measured using the Lafeyette 

measurement tool band on bare foot. 

 Body weight measurements were taken using the 

Tanita brand scale, where, athletes only wore shorts.  

 3 variables: arm span, arm and leg were measured in 

centimeters using the Lafeyette measurement tool 

band. 

 Skinfold measurements were taken using the Holtain 

brand skinfold caliper. 

 Balance measurements were taken using the Lafayatte 

16020 IRF/E stabilometer. 

 

Measurement Methods 

Skinfold Measurements: 

Skinfold measurements were taken from 7 
different areas: Triceps, Biceps, Chest, Scapula, Ķliac, 

Abdomen and Femur. Body fat percentages were 

calculated with the ñZorbaò Formula (VY% = 0.99 + 

0.0047 (body weight) + 0.132 (skinfold of 7 regions). 

Anthropometry Measurements: 

Anthropometry measurements were taken 

from 3 areas: Arm Span, Arm and Leg. 

Balance Measurements: 

Balance measurements involved the transfer of 

weight from right foot to left foot and left foot to right 

foot. These were repeated 3 times, the first one being 

the trial measurement. For these 3 measurements, the 
trial measurement for each direction was not taken into 

account and the greatest values of the latter 2 

measurements were used in analysis of this study. 

The measurements were recorded by reading 

the digital indications on the balance device. Each 

measurement took 30 seconds and the time during 

which the athlete was in balance was recorded in unit 

of seconds. Loss of balance measurements were 

calculated by subtracting the duration of maintained 

balance from 30 seconds, the maximum period. 

Statistical Analysis 
 Data was analyzed with SPSS v16.0, 2 

sampling t-test, Pearsonôs correlation coefficient and 

descriptive statistics analysis methods. 

Results 
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Table 1: Minimum, maximum, mean and standard 

deviation values of each subjectôs height, weight, arm 

span, arm, leg, triceps, biceps, chest, scapula, iliac, 

abdomen and femur.  

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

As indicated in the Table 1, the mean height of the 

subjects is 147.92 (cm), the mean weight is 42.83 (kg), 

the mean arm span is 147.08 (cm), the mean arm length 

is 64.69 (cm), the mean leg length is 83.03 (cm), the 

mean triceps is 14.65 (mm), the mean biceps is 8.82 

(mm), the mean chest is 13.06 (mm), the mean scapula 

is 11.95 (mm), the mean iliac is 11.48 (mm), the mean 

abdomen is 18.08 (mm) and the mean femur is  23.27 

(mm).  

 

Table 2: Minimum, maximum, mean and standard deviation values of DMB (the duration of maintaining balance) and 

LOB (loss of balance) measurements of the subjects starting balance transfer from the right foot. 
 

 

 

 

 

 

 

 

The mean DMB of the subjects who started the balance transfer from the right foot was 16.01 and the mean 

LOB was 13.99. 

 
Table 3: Minimum, maximum, mean and standard deviation values of DMB and LOB measurements of the subjects 

who started the balance transfer from the left foot. 

 

 

 

 

 

 

 Minimum Maximum Mean Values Standart Deviation  

Height 130 165 147.92 9.81 

Weight 27.5 63.5 42.83 11.46 

Arm Span 130 164 147.08 8.96 

Arm 54 74 64.69 4.83 

Leg 70 102 83.03 7.68 

Triceps 5.1 29 14.65 6.46 

Biceps 3.3 17.3 8.82 4.14 

Chest 4.1 27 13.06 6.99 

Scapula 4.2 29 11.95 6.94 

Iliac 3.2 23 11.48 6.22 

Abdomen 5 30 18.08 7.22 

Femur 9.4 37 23.27 7.56 

 Minimum Maximum Mean Values Standard Deviation  

Height 130 165 147.92 9.81 

Weight 27.5 63.5 42.83 11.46 

Arm Span 130 164 147.08 8.96 

Arm 54 74 64.69 4.83 

Leg 70 102 83.03 7.68 

Triceps 5.1 29 14.65 6.46 

Biceps 3.3 17.3 8.82 4.14 

Chest 4.1 27 13.06 6.99 

Scapula 4.2 29 11.95 6.94 

Iliac 3.2 23 11.48 6.22 

Abdomen 5 30 18.08 7.22 

Femur 9.4 37 23.27 7.56 

Starting Balance Transfer from the Right Foot ( 26n ) 

 Minimum  Maximum Mean Values Standart Deviation 

DMB 10.43 27.9 16.01 4.4 

LOB 2.1 19.57 13.99 4.4 

Starting the Balance Transfer from the Left Foot ( 26n ) 

 Minimum  Maximum Mean Values Standart Deviation 

DMB 12.64 28.14 19.01 4.27 

LOB 1.86 17.36 10.99 4.27 
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The mean DMB of the subjects transferring the balance from the left foot was 19.01 and the mean LOB was 

10.99. 

 

Table 4: Minimum, maximum, mean and standard deviation values of DMB and LOB measurements of the subjects 

irrespective of the foot direction for the balance transfer. 

 

 
 

 

 

 

 

The mean DMB of the subjects irrespective of the foot direction for the balance transfer was 17.52 and the 

mean LOB was 12.48.  

  

Table 5: The relationship between DMB of the subjects who started the balance transfer from the right foot and the 

other parameters.  

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

In the table above there was a negative significant relationship between DMB starting the balance transfer from 

the right foot and Height (0.000), Weight (0.006), Arm Span (0.001), Arm (0.000), Leg (0.000) and Iliac (0.031). 

 

Table 6: The relationship between LOB of the subjects who started the balance transfer from the right foot and the 

other parameters 

Starting the Balance Transfer from the Right Foot ( 26n ) 

 Pearson Coefficient ( ) p  Results 

LOB-Height 0.693 0.000 There is a relationship between two parameters 

LOB-Weight 0.521 0.006 There is a relationship between two parameters 

LOB-Arm Span 0.625 0.001 There is a relationship between two parameters 

LOB-Arm 0.668 0.000 There is a relationship between two parameters 

LOB-Leg 0.698 0.000 There is a relationship between two parameters 

LOB-Triceps 0.340 0.090 There is no relationship between two parameters 

LOB-Biceps 0.243 0.231 There is no relationship between two parameters 

LOB-Chest 0.234 0.250 There is no relationship between two parameters 

LOB-Scapula 0.326 0.104 There is no relationship between two parameters 

LOB-Iliac 0.424 0.031 There is a relationship between two parameters 

LOB-Abdomen 0.229 0.261 There is no relationship between two parameters 

LOB-Femur 0.383 0.054 There is no relationship between two parameters 

 

Irrespective of the Foot Direction for the Balance Transfer ( 26n ) 

 Minimum Maximum Mean Values Standart Deviation 

DMB 12.03 28.02 17.52 4.12 

LOB 1.98 17.97 12.48 4.12 

Starting the Balance Transfer from the Right Foot ( 26n ) 

 Pearson Coefficient ( ) p  Results 

DMB-Height -0.693 0.000 There is a relationship between two parameters 

DMB-Weight -0.521 0.006 There is a relationship between two parameters 

DMB-Arm Span -0.625 0.001 There is a relationship between two parameters 

DMB-Arm -0.668 0.000 There is a relationship between two parameters 

DMB-Leg -0.698 0.000 There is a relationship between two parameters 

DMB-Triceps -0.340 0.090 There is no relationship between two parameters 

DMB-Biceps -0.243 0.231 There is no relationship between two parameters 

DMB-Chest -0.234 0.250 There is no relationship between two parameters 

DMB-Scapula -0.326 0.104 There is no relationship between two parameters 

DMB-Iliac -0.424 0.031 There is a relationship between two parameters 

DMB-Abdomen -0.229 0.261 There is no relationship between two parameters 

DMB-Femur -0.383 0.054 There is no relationship between two parameters 
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In the table above there was a positive strong relationship between LOB starting the balance transfer from the 

right foot and Height (0.000), Weight (0.006), Arm Span (0.001), Arm (0.000), Leg (0.000) and Iliac (0.031).  

 

Table 7: The relationship between DMB of the subjects who started the balance transfer from the left foot and the other 

parameters 

Starting the Balance Transfer from the Left Foot ( 26n ) 

 Pearson Coefficient ( ) p  Results 

DMB-Height -0.691 0.000 There is a relationship between two parameters 

DMB-Weight -0.653 0.000 There is a relationship between two parameters 

DMB-Arm Span -0.663 0.000 There is a relationship between two parameters 

DMB-Arm -0.683 0.000 There is a relationship between two parameters 

DMB-Leg -0.697 0.000 There is a relationship between two parameters 

DMB-Triceps -0.579 0.002 There is a relationship between two parameters 

DMB-Biceps -0.495 0.010 There is a relationship between two parameters 

DMB-Chest -0.469 0.016 There is a relationship between two parameters 

DMB-Scapula -0.546 0.004 There is a relationship between two parameters 

DMB-Iliac -0.672 0.000 There is a relationship between two parameters 

DMB-Abdomen -0.509 0.008 There is a relationship between two parameters 

DMB-Femur -0.595 0.001 There is a relationship between two parameters 

In the Table 7, a negative relationship was seen between DMB measurements of the subjects who started the 

balance transfer from the left foot and all parameters. 

 

Table 8: The relationship between LOB of the subjects who started the balance transfer from the left foot and the other 
parameters 

Starting the Balance Transfer from the Left Foot ( 26n ) 

 Pearson Coefficient ( ) p  Results 

LOB-Height 0.691 0.000 There is a relationship between two parameters 

LOB-Weight 0.653 0.000 There is a relationship between two parameters 

LOB-Arm Span 0.663 0.000 There is a relationship between two parameters 

LOB-Arm 0.683 0.000 There is a relationship between two parameters 

LOB-Leg 0.697 0.000 There is a relationship between two parameters 

LOB-Triceps 0.579 0.002 There is a relationship between two parameters 

LOB-Biceps 0.495 0.010 There is a relationship between two parameters 

LOB-Chest 0.469 0.016 There is a relationship between two parameters 

LOB-Scapula 0.546 0.004 There is a relationship between two parameters 

LOB-Iliac 0.672 0.000 There is a relationship between two parameters 

LOB-Abdomen 0.509 0.008 There is a relationship between two parameters 

LOB-Femur 0.595 0.001 There is a relationship between two parameters 

 

Table 8 revealed a relationship between LOB measurements of the subjects who started the balance transfer 

from the left foot and all parameters. 

 

Table 9: Comparison of DMB values of the subjects irrespective of the foot direction for the balance transfer and height, 

weight, arm span, arm, leg, triceps, biceps, chest, scapula, iliac, abdomen and femur variables. 

 

Irrespective of the Foot Direction for the Balance Transfer (26n ) 

 Pearson Coefficient ( ) p  Results 

DMB-Height -0.727 0.000 There is a relationship between two parameters 

DMB-Weight -0.616 0.001 There is a relationship between two parameters 

DMB-Arm Span -0.676 0.000 There is a relationship between two parameters 

DMB-Arm -0.710 0.000 There is a relationship between two parameters 
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DMB-Leg -0.733 0.000 There is a relationship between two parameters 

DMB-Triceps -0.481 0.013 There is a relationship between two parameters 

DMB-Biceps -0.386 0.051 There is no relationship between two parameters 

DMB-Chest -0.368 0.065 There is no relationship between two parameters 

DMB-Scapula -0.457 0.019 There is a relationship between two parameters 

DMB-Iliac -0.574 0.002 There is a relationship between two parameters 

DMB-Abdomen -0.386 0.052 There is no relationship between two parameters 

DMB-Femur -0.512 0.007 There is a relationship between two parameters 

In the table above there was a negative significant relationship between DMB values and Height (0.000), 

Weight (0.001), Arm Span (0.000), Arm (0.000), Leg (0.000), Triceps (0.013), Scapula (0.0199), Iliac (0.002) and 

Femur (0.007). 

 

Table 10: Comparison of LOB values of the subjects irrespective of the foot direction for the balance transfer and 

height, weight, arm span, arm, leg, triceps, biceps, chest, scapula, iliac, abdomen and femur variables. 

Irrespective of the Foot Direction for the Balance Transfer (26n ) 

 Pearson Coefficient ( ) p  Results 

LOB-Height 0.727 0.000 There is a relationship between two parameters 

LOB-Weight 0.616 0.001 There is a relationship between two parameters 

LOB-Arm Span 0.676 0.000 There is a relationship between two parameters 

LOB-Arm 0.710 0.000 There is a relationship between two parameters 

LOB-Leg 0.733 0.000 There is a relationship between two parameters 

LOB-Triceps 0.481 0.013 There is a relationship between two parameters 

LOB-Biceps 0.386 0.051 There is no relationship between two parameters 

LOB-Chest 0.368 0.065 There is no relationship between two parameters 

LOB-Scapula 0.457 0.019 There is a relationship between two parameters 

LOB-Iliac 0.574 0.002 There is a relationship between two parameters 

DK-Abdomen 0.386 0.052 There is no relationship between two parameters 

LOB-Femur 0.512 0.007 There is a relationship between two parameters 

Table 10 showed a significant relationship between LOB values and Height (0.000), Weight (0.001), Arm Span 

(0.000), Arm (0.000), Leg (0.000), Triceps (0.013), Scapula (0.0199), Iliac (0.002) and Femur (0.007). 

Table 11: Minimum, maximum, mean and standard deviation values of body weight percentages of the subjects 

 Range Minimum Maximum Mean Values Standart Deviation 

 Body Weight Percentages (n=26) 20.36 5.89 26.25 14.56 5.68 

In the table above, the mean body fat percentage of the subjects were 14.56. These mean values are consistent 

with literature data. 

Table 12: The relationship between DMB and LOB with the body fat percentage of the subjects who started the balance 

transfer from the right foot. 

Starting the Balance Transfer from the Right Foot ( 26n ) 

 Pearson Coefficient ( ) p Results 

Body Fat Percentage 

DMB 

 

0.337 

 

0.093 

There is no relationship between two 

parameters 

Body Fat Percentage  

LOB  

 

0.337 

 

0.093 

There is no relationship between two 

parameters 

As indicated in the table above, there was no relationship between the body fat percentage and the balance. 

Table 13: The relationship between DMB and LOB with the body fat percentage of the subjects who started the balance 
transfer from the left foot. 

Starting the Balance Transfer from the Left Foot ( 26n ) 

 Pearson Coefficient ( ) p Results 

Body Fat Percentage  
DMB 

 
-0.592 

 
0.001 

There is a relationship between two 
parameters 

Body Fat Percentage 

LOB 

 

0.592 

 

0.001 

There is a relationship between two 

parameters 
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In the table above, there was a significant 

relationship between DMB and LOB values with the 

body fat percentages of the subjects who started the 

balance transfer from the left foot.  

There was a reverse relationship between the 

duration of maintaining balance and the body fat 

percentage of the subjects who started the balance 

transfer from the left foot; and there was a positive 

relationship between LOB and the body fat percentages. 

As the body fat percentage of an athlete, who started 

the balance transfer with the left foot, increased, DMB 

decreases and LOB increases. 

Discussion and Conclusion 

Height, Weight and Body Fat Percentage  
In this study, Gazi University Sports Club Male 

Junior Basketball Team players had the mean height of 

147.92 cm, weight of 42.83 and body fat percentage of 

14.56. The findings obtained in the study are consistent 

with the literature. In this study, the mean body fat 

percentages were calculated using the ñZorba Formulaò. 

Balance and Correlation 

The mean DMB of the subjects who started the 

balance transfer from the right foot was 16.01 and the 

mean LOB was 13.99. The mean DMB of the subjects 

who started the balance transfer from the left foot was 
19.01 and the mean LOB was 10.99. 

Irrespective of the foot direction for the balance 

transfer, the mean DMB of the subjects was 17.52, and 

the mean LOB was 12.48.There was a negative 

significant relationship between DMB of the subjects 

who started the balance transfer from the right foot and 

height (0.000), weight (0.006), arm span (0.001), arm 

(0.000), leg (0.000) and iliac (0.031). There was a 

positive significant relationship between LOB of the 

subjects who started the balance transfer from the right 

foot and height (0.000), weight (0.006), arm span 
(0.001), arm (0.000), leg (0.000) and iliac (0.031). 

There was a negative relationship between DMB 

measurements of the subjects who started the balance 

transfer from the left foot and all parameters; however 

there was a positive relationship between LOB 

measurements and all parameters. 

Irrespective of the foot direction for the balance 

transfer, there was a negative significant relationship 

between DMB values of the subjects and height (0.000), 

weight (0.001), arm span (0.000), arm (0.000), leg 

(0.000), triceps (0.013), scapula (0.0199), iliac (0.002) 

and femur (0.007). 
Irrespective of the foot direction for the balance 

transfer, there was a positive relationship between LOB 

values of the subjects and height (0.000), weight 

(0.001), arm span (0.000), arm (0.000), leg (0.000), 

triceps (0.013), scapula (0.0199), iliac (0.002) and 

femur (0.007). No relationship was found between 

DMB and LOB starting the balance transfer from the 

left foot with the body fat percentage and the balance. 

It was found that there was a significant 

difference between DMB and LOB values and the body 

fat percentages of the subjects who started the balance 
transfer from the left foot. There was a reverse 

correlation between the DMB and the body fat 

percentage of subjects who started the balance transfer 

from the left foot; there was a positive relationship 

between the LOB and the body fat percentages.  As the 

body fat percentage of the subjects, who started the 

balance transfer from the left foot, increased, DMB 

decreases and LOB increases.Under light of the results 

of this study, it was observed that anthropometric 

measurements such as height and weight had a 
significant effect on the balance parameters. 

As indicated in the result section, as the height, 

weight, arm, leg and arm span length are increased, 

LOB in the body increases.  In addition to being one of 

the motoric parameters, balance is important due to the 

characteristics of basketball. Therefore, it can be 

concluded that the athletes with higher extremity length 

should be subject to special balance trainings. 

There was a relationship between the skinfold 

measurements and the balance parameter. Regional 

excessive weight has a negative effect on the balance. 
For this reason, the trainings should aim to give the 

athletes a more homogenous physical structure so that 

an increase can be observed in balance skill. 

Pēnar et al. studied balance on dancers (S. Pinar, 

L. Tavacioĵlu, O.E. Atilgan, 2006, 259-265, S. Pinar, L. 

Tavacioĵlu, O.E. Atilgan, 2006, 297-302). The findings 

of Pinarôs study are consistent with the results of this 

study.  The researchers reported that there was a 

positive relationship between the height and the static 

balance levels of the dancers (S. Pinar, L. Tavacioĵlu, 

O.E. Atilgan, 2006, 259-265, S. Pinar, L. Tavacioĵlu, 
O.E. Atilgan, 2006, 297-302). It was found that as the 

height of the dancers decreased, duration of 

maintaining the balance increased; in other words, it 

was concluded that the height and the balance were 

reversely correlated. Based on the data obtained from 

these two studies, it can be suggested that height factor 

has a significant effect on the balance. 

T. Tot (2009) found a significant relationship 

between the weight and the balance measurements on 

elite male basketball players. The findings of Tot are 

consistent with the results of this study. As the weight 

of athletes increased, the balance levels decreased. 
Based on these findings it can also be suggested that 

the weight affects the balance at all ages. Therefore, 

maintaining fitness levels of athletes is also important 

for balance (T. Tot, 2009). 

The ability of balance shows individual 

variations. As a result of the balance measurements at 

certain intervals, learning factor become active and 

affects balance skill. In this study, it was also found 

that, in general terms, among three measurement values 

taken from the subjects, the highest measurements were 

the third measurements. 
Balance activities should be given importance at 

young ages, because an athlete starts his/her sports 

career at a very young age. 

As balance is a motor characteristic, balance 

trainings at young age increase balance levels of the 

athletes and this has a positive effect on future 

performances of athletes (I. Holm, N. Vßllestad, 2008). 
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Abstract 

The purpose of this study is comparing the anthropometrical Characteristic of Tabriz elite sportsmen in two 

courses of Football and Volleyball. 
Methods For this purpose 40 Sportsmen (football and volleyball) who participated in the National 

championships were selected as samples. Twenty eight different Anthropometrics indexes were measured in this 

research, the variables was Consisted of Age, Wight, Sport Experience, and Height, Sitting height, Upper extremities, 

Opened hand length, Arm length and é, which of the Anthropometrical Characteristics were measured by 

Anthropometrics standards methods.  After collecting, the data were analyzed using the statistical software, SPSS, and 

t-student tests (pÒ0.05).The results demonstrated that there is significantly difference between the Heights, Sitting 

height, Upper extremities, opened hand length, Fat Triceps amount, in samples within two Courses of Football and 

Volleyball. There is no significant difference between other variables in two groups. 

Key words: Anthropometrical Characteristics, Football player, Volleyball player. 

 

 

Introduction  

One of the fields that have drawn the attention 

of the experts in sports for researches is to find a 

relation between the physical specifications and skills 

and sport success. To be successful in a field does a 

person need special physical specifications? Or any 
person could be successful in any sport type by his own 

physical specification? Do any type of sport need 

special structural, functional and skill specifications?  

Measuring and collecting information about 

the physical condition of the successful athletes in one 

filed, and analyzing the physical specification and 

typological dimensions of the individuals averagely, a 

skillful coach must have some information to select the 

talented ones for special fields.  

Some of the young athletes lose their 

opportunities to increase their abilities or to achieve the 

rank of a good athlete because of lack of information 
about the special features and are not guided towards 

the blossoming in that filed. In sport, discovering the 

talents, and selecting in younger ages, controlling, and 

evaluating their abilities to achieve the highest level of 

skill is very important. Thus, the main aim of finding 

the suitable bodies and talents is to select the athletes 

mailto:ali_paydar2001@yahoo.com
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that have the most ability in special sport filed (F. 

Bloom et al., 1994). It has been attempted to direct the 

athletes towards some majors that could achieve the 

highest point by spending less energies and time (E. 

Zorba, 2006). Using the body recognition measures, 

along with decreasing the time and expenses of 

achieving the best function, leads to the rise in exercise 
practices (E. Zorba, 2006).  

Form the investigation it is concluded that the 

anthropometric specifications influences the sport 

functions and success of the athletes which has been 

observed in footballers (K. Ebrahim, M., Hallaji, 

2008). In addition, in "Yardimci"s (1997) 

investigations it is observed that in all sport fields the 

fat percent of athletes bodies are affective on the 

sportive functions (F. Bloom et al., 1994). Moreover, it 

could be resulted that he lack of incompatibility in 

anthropometric specifications in special sport fields 
could cause the drop-off in athlete's function (A.W.S. 

Watson, 1995). 

The problem is here that whether athletes own 

special morphology? Is there any relation between the 

dimensions and their success? Are these relations 

interdependent? Two of the fields that need physical 

and physiological and suitable functions are football 

and volleyball. The need for analyses in two famous 

fields which draw the attention of many people is felt 

more. Realizing that which specification distinguishes 

the usual athletes from the best ones is significant. In 

the present study the anthropometric and success of the 
athletes in football and volleyball fields are 

investigated. Thus, the researcher has tried to study and 

evaluate the morphological specification of the said 

fields to analyze and evaluate the anthropometric 

specification of the athletes and to determine the 

anthropometric specification of the footballers and 

volleyballist from the standpoint of body shape and to 

evaluate their anthropometric indices.  

 

Method 

The statistic society of the study involves the 

football and volleyball players of Tabriz, who has 

participated in the first league of the 2008-2009. 

Considering that only one team participated in the said 

league form Tabriz, thus the society includes 40 

players that 22 of them are footballers and 18 
volleyball players.  

Because of limitations regarding the number of 

individuals in statistical society the numbers were 

considered as the testing pattern without using the 

sampling method.  All the samples were considered as 

full numbers. 

The variables of the study includes the 

followings: age, height, weight, he length of body 

organs including the arms, forearm, tow stretched 

hands, height in sitting position, upper parts, lower 

parts, thigh, calf, which were measured using the a 
meter. The ambient of the organs including the arm, 

forearm, wrist, breast, wrest, thigh, hips, ankle, and the 

width of the organs including the elbow, and knee, 

were measured using a caliper.  

To calculate the amount of the fat in body the 

lower layer of the skin in arm, armpit, belly and the 

thigh were kept by thumb and the forefinger and they 

were measured using a caliper. All the measurements 

were carried out in the right side of the body after two 

times of measuring and the average numbers were 

used.  

Generally, the descriptive and inferential 
statistical methods were used, the said methods 

includes the following: calculating the centralized 

statistical indices (average, normal and exponent) 

dispersal index (changes in range, standard deviance, 

and variance) of variables in two groups. Using the test 

(t student) in independent groups to find meaningful 

difference between the groups in three groups of upper 

and lower parts and other variables were calculated 

meaningfully as five percent.  

 

The data of the research  
             Table 1: Describing the central indexes and the dispersal of the variables studied in football players 

Group 

                                     statistics 
Average Standard deviance The least The most 

Age (year) 16.63 1.25 15 18 

Weight (kilo) 64.69 6.63 58.40 78.80 

Exercise records (year) 7.72 3.46 3 14 

Standing height (cm) 171.43 1.89 165 189.50 

Sitting height (cm) 88.80 3.45 83 95.90 

Open hand length (cm) 176.6 7.34 167 195 

Length of upper organs (cm) 76.43 3.30 73 84 

The length of arm (cm) 37.33 2.02 35 41 

The length of forearm (cm) 26.77 1.42 25.50 30.50 

Ambient of the arm (cm) 29.43 1.84 27 32 

Ambient of the forearm (cm) 26.72 1.62 24.50 29 

ambient of wrest (cm) 18.36 1.51 16.51 21.50 

Elbow width (cm) 6.43 0.30 5.90 7 

Chest ambient (cm) 87 3.22 82 91.30 

Girth (cm) 70.83 3.68 67 79.50 
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The length of lower parts (cm) 105.23 4.94 95 114.50 

Length of thigh (cm) 49.27 5.84 36.50 61 

Length of calf (cm) 41.95 4.86 28 46.50 

Ambient of high (cm) 45.13 6.08 30.50 52 

Ambient of hips (cm) 90 4.22 81 96 

Ambient of calf (cm) 35.36 2.55 31.50 39.80 

Ambient of ankle (cm) 27.72 1.35 26 30 

Width of knee (cm) 9.65 0.36 9 10.50 

Under skin fat for armpit (ml) 9.17 1.14 7.50 11.10 

Under skin fat for back of arm (ml) 6.81 1.51 4.40 10.40 

Under skin fat for thigh (ml) 15.55 1.82 12 17.50 

Under skin fat for belly (ml) 12.64 2.50 9 18 

Fat percent 11.01 1.04 9.35 12.89 

 

Table 2: Describing the central indexes and the dispersal of the variables studied in volleyball players 

 

Group                      

                                  statistics Average Standard deviance The least The most 

Age (year)  16.44 0.98 15 18 

Weight (kilo)  74.86 6.22 66 84 

Exercise records (year) 4.66 1.18 3 7 

Standing height (centimeter)  186.34 5.24 167 193 

Sitting height (cm)  96.98 2.84 91 101.50 

Open hand length (cm) 184.17 7.96 166 195 

Length of upper organs (cm) 85.97 3.15 81.50 92 

The length of arm (cm)  43.45 1.80 41 46 

The length of forearm (cm) 29.47 1.10 27.2 31 

Ambient of the arm (cm) 29.44 2.05 26 32.50 

Ambient of the forearm (cm)  25.88 1.10 24 27.50 

ambient of wrest (cm) 17.71 0.94 16.50 19.50 

Elbow width (cm) 6.08 0.48 5.40 6.80 

Chest ambient (cm)  93.61 4.61 87.50 99.50 

Girth (cm) 78.50 4.28 71 84 

The length of lower parts (cm) 98.23 5.87 90 106 

Length of thigh (cm) 52.75 3.24 48.50 59 

Length of calf (cm) 42.15 3.26 50.36 47 

Ambient of high (cm)  54.05 2.03 51 57.50 

Ambient of hips (cm)  97.98 4.51 93 106 

Ambient of calf (cm) 37.95 1.88 35.10 41 

Ambient of ankle (cm) 26.85 1.63 24 29.5 

Width of knee (cm) 9.24 0.45 8.60 9.90 

Under skin fat for armpit (ml) 7.86 0.75 6.20 9.10 

Under skin fat for back of arm (ml) 5.16 1.11 4.10 8 

Under skin fat for thigh (ml) 14.77 1.11 13.10 17 

Under skin fat for belly (ml) 10.48 2.50 8 15 

Fat percent  9.81 87  8.57 1.56 

 

According to the results there was a 

meaningful difference between the following issues in 

football and volleyball: weight variables, sport records, 

standing height, sitting height, the length of open 
hands, length of upper parts, length of arm, length of  

forearm, width of elbow, chest ambient, girth, length of 

lower parts, length of thigh, ambient of thigh, ambient 

of hips, ambient of calf, under skin fat in armpit, under 

skin fat in back of arm, under skin fat in thigh and 
under skin fat in belly   (Diagram 1). 
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Diagram 1: The results of t test concerning the variables between football and volleyball players which show a 

meaningful difference.  

 

Discussion and conclusion  

Many elements have led to success in being in 

form for athletes. Recognizing the elements paves the 

way towards the success. By studying the body of our 

athletes the time for achieving the best results 
decreases and athletes useful life could be extended. 

People are directed towards fields that from the point 

of view of physical, physiological and psychological 

standpoints are suitable for them. Considering the said 

subject all the athletes participated in the present study 

have started their sport activities in or before the 

growth ages, and this long period was enough time to 

influence special organs. The result concerning the 

meaningful difference in height and record variables 

was not something far because of long term exercises, 

and they were in accordance with the results of studies 

carried out by, Rahimi, Bloum, Diyol Albay and etc 
(G. Rahimi, 2009; A.,  Sarneshin et al., 2009).  

Correct functions, on time decisions, the 

harmony of hand and eye, nerve and muscle, eye and 

leg, hands quick movements in different directions, 

quick maneuvers and leaps, are possible by having 

strong and flexible organs. Meaningful differences in 

upper parts, open hands, arm and forearm and the high 

amount of average in these elements in volley ball 

players in relation to footballerôs shows that athletes in 

volleyball need taller and extended organs to perform 

hand techniques better and to perform the kicks with 
the least error (H. Peymanizad, 1995; Sarneshin et al., 

2009; T. Bielicki, Z. Welon, 1982). The shortness of 

the upper organs in football players is to perform the 

kicks better, quicker and stronger and more over they 

need shorter organs and levers (S. Farajzade, H. 

Kazemiroor, 2008).  

The meaningful difference between the widths 

of the knee in athletes showed that quick movements, 
and foot techniques, circular movements and alacrity 

need more speed and power. It was clear according to 

the situation of the players in different points of the 

ground especially in football. It seems that mechanical 

pressure causes the circulation of blood more in some 

joints and it causes the increase in volume. It has been 

approved in the arm and the forearms of the tennis 

players (H. Peymanizad, 1995; A. Duyul, M. Ark, 

2008). Meaningful difference and more volume in the 

length of thigh in volleyball players could be for lower 

center of gravity and more stability in football in which 

having shorter thighs and calves are better. Therefore 
football players have shorter thigh and calf. The 

athletes of two fields had meaningful difference in 

percent of fat (A.W.S. Watson, 1995; E. Zorba, 2006 ).  

Totally it could be concluded that volleyball 

and football players own special anthropometric 

patterns, physical form, and body shape. It seems that 

the said pattern is different in various posts. Perhaps 

the reason for the said issues is the special needs of the 

posts from the standpoint of anthropometric and 

physical specifications to carry out the skills better. 

Considering the physiological needs of the players in 
different posts, preparing and performing suitable 

exercise plans to improve the function of players in 

their special posts is necessary.  
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