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Abstract 

The aim of study was to examine relationship between balance and aerobic capacity in adolescent athletes. Total fifty athletes 

that is twenty five female and twenty five male participated as volunteer. Male athletes (age means; 17.12±0.83 years, height 

means; 172.28±7.66 cm, body weight means; 64.96±9.21 kg). Female athletes (age means; 16.80±0.82 years, height means; 

162.36±6.24 cm, body weight means; 53.76±5.88 kg). Athletes completed the 20-meter shuttle run test for aerobic capacity and 

flamingo balance test for balance. In generally, we found a significant relationship between balance and aerobic capacity 

(P<0.05). We didn’t found a significant relationship between balance and aerobic capacity for female athletes (P>0.05). Also, we 

didn’t found a significant relationship between balance and aerobic capacity for male athletes (P>0.05). In conclusion, it was 

considered that due to gender differences in the relationship between balance and aerobic capacity. However, it was said that 

no differences between Athletes (female and male as separate) with the same physical characteristics.  
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INTRODUCTION  

Exercise and sport can be regarded as effective 

means for individuals in life quality. However, ones 

who have sedentary life in society suffer from losses 

of basic motor characteristics such as power, speed, 

and endurance in time. Sedentary life cannot protect 

basic motor characteristics of body with movements 

necessary for carrying out daily works. The way for 

protecting or developing this will surely be to do 

exercise (22). Aerobics or anaerobic energy 

metabolism influences many motor characteristics 

of our body with sport and exercise. Additionally, 

positive changes are expected in body fat rate and 

body composition with regular aerobic activities. 

Trainings represent important increases in motor 

skill development as well (6,10,11). In healthy 

sedentary individuals, physical activity is a factor 

which reduces based on age and makes aerobic 

capacity fall (17). In sport branches the repetitive 

number of one movement becomes much more, in 

team sport branches rest intervals are essential, 

rapid repetitions associated with a high aerobic 

capacity is very significant (3). In sportive branches 

requiring high endurance MaxVO2 is very 

important too (9). Body always gives oxygen to 

organism much more than it needs. For this reason, 

it is essential to increase MaxVO2 by doing 

trainings. An increase of 10% in MaxVO2 requires 

doing trainings for 2 or 3 months (19). For the 

determination of maximal aerobic capacity, MaxVO2 

test is a valid and reliable test. High aerobic capacity 

in any person depends on the oxygen amount per 

unit used by one. If any sportsman shows a good 

performance in endurance sport branches, this one 

is based on the high oxygen consumption level. This 

is provided with regular trainings (1). Balance is a 

capability for keeping body weight center of body in 

supporting surface and maintaining this situation. 

Balance is very important for anyone to move 

enough and efficiently at different positions without 

falling (5). In order to keep body balanced, there are 

three factors; gravity center, gravity line and 

supporting surface. The gravity center is in front of 

the second sacral vertebra in any person with a 

vertical posture. The gravity center changes in one’s 

position and replaces with movements. Gravity line 

is a line which passes in the gravity center; its 

direction is towards the earth center. This line starts 

from vertex in any person standing steadying, 

passes over mastoid process, right in front of 

shoulder joint, through hip joint, right in front of 
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knee joint center and in front of ankle joint. 

Supporting surface is a region including all points 

any object touches on and found between these 

points. It is a space between outer parts of feet, heels 

and toes in any person standing. The point which in 

gravity line crosses on the ground in balanced 

position is included into supporting surface (2). The 

current study aimed to examine relationship 

between balance and aerobic capacity in adolescent 

athletes. 

MATERIALS & METHODS 

Total fifty athletes that is twenty five female 

and twenty five male volunteered to participate in 

this study after having all risks explained to them 

before the investigation. Male athletes (age means; 

17.12±0.83 years, height means; 172.28±7.66 cm, 

body weight means; 64.96±9.21 kg). Female athletes 

(age means; 16.80±0.82 years, height means; 

162.36±6.24 cm, body weight means; 53.76±5.88 kg). 

Prior to data collection, all participants signed a 

university approved consent form. After receiving a 

detailed explanation of the study’s benefits and 

risks, all subject signed an informed consent 

document that was approved by the local ethics 

committee. None of the subjects reported any 

medical or orthopedic problems that would 

compromise his participation and performance in 

the study. Measurements were taken the indoor at 

high school of Yahya Kemal Beyatlı. The athletes’ 

height was measured with an instrument sensitive 

to 1 mm (8). Their body weight was measured with 

participants dressed in only shorts (and no shoes) 

with a weight-bridge sensitive up to 20 g (8). 

Aerobic capacity test 

Athletes were required to run between two 

lines 20 m apart, while keeping the pace with audio 

signals emitted from a pre-recorded CD. The initial 

speed was 8.5 km/h, which was increased by 

0.5 km/h per minute (1 min equal one stage). 

Athletes were instructed to run in a straight line, to 

pivot on completing a shuttle, and to pace 

themselves in accordance with the audio signals. 

The test was finished when the participant failed to 

reach the end lines concurrent with the audio 

signals on two consecutive occasions. Otherwise, 

the test ended when the subject stopped because of 

fatigue. All measurements were carried out under 

standardized conditions on an indoor rubber 

floored gymnasium. The participants were 

encouraged to keep running as long as possible 

throughout the course of the test. Aerobic capacity 

was forecasted by the number of shuttles on forecast 

table (20).  

Flamingo balance test 

Postural balance control was evaluated using 

the single-legged Flamingo balance test. Athletes 

were instructed to stand with their eyes open on one 

leg on a 1-inch-wide, 1½-inch-high and 20-inch-long 

bar while the free leg was flexed at the knee joint 

and held at the ankle joint close to the buttocks. One 

minute of stance was performed and the number of 

falls were counted and used as a measure of 

postural balance. One trial was performed for each 

leg interspersed by 30 s of rest. A 1-minute period of 

familiarization was performed prior to all tests (20).  

Statistical Analysis  

Dependent variables for raw data were 

calculated as means and SD. Pearson coefficients of 

correlation were used to examine associations 

between aerobic capacity and balance. It was used 

regression analysis for effect of aerobic capacity on 

balance. Alpha was set at .05 for each correlation 

and regression test. 

RESULTS 

 

Table 1. Data summary for the female and male athletes. 

Variables 
Male (n=25) Female (n=25) 

Mean SD Mean SD 

     

Age (year) 17.12 0.83 16.80 0.82 

Height (cm) 172.28 7.66 162.36 6.24 

Body weight (kg)  64.96 9.21 53.76 5.88 

MaxVO2 

(ml/kg/min) 

41.16 5.81 32.57 4.96 

Balance 6.72 4.27 12.00 4.57 

     

 

As shown in Table 1, the mean (SD) age is 

17.12±0.83 (years), height is 172.28±7.66 (cm), body 

weight is 64.96±9.21 (kg), MaxVO2 is 41.66±5.81 

ml/kg/dk, and balance score is 6.72±4.27 for the male 

athletes; the mean (SD) age is 16.80±0.82 (years), 

height is 162.36±6.24 (cm), body weight is 53.76±5.88 

(kg), MaxVO2 is 32.57±4.96 ml/kg/min, and balance 

score is 12.00±4.57 for the female athletes. 

As shown Table 2, when comparison of the 

aerobic capacity and balance performance according 

to gender, MaxVO2 of male was higher than female 

(P<0.05). On the other hand, balance in female was 

better than male (P<0.05).  
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Table 2. A comparison of the aerobic capacity and balance performance according to gender. 

Variables Gender N Mean SD t P 

       

MaxV02 (ml/kg/dk) Male 25 41.1640 5.81291 5.623 0.000* 

Female  25 32.5680 4.96334 

Balance  Male 25 6.7200 4.26732 4.221 0.000* 

Female  25 12.0000 4.57347 

       

* p<0.05       
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Figure 1. Regression analysis between balance and MaxVO2 for all athletes. 
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Figure 2. Regression analysis between balance and MaxVO2 in both male and female. 

 

As shown Figure 1, balance was affected to 

seem 35% by MaxVO2 in male and female. There 

was a significant negative relationship between 

MaxVO2 and balance score in male and female 

(R²=0.226; P>0.05).  

As shown Figure 2, balance was affected to 

seem 19 % by MaxVO2 in male. Also, balance was 

affected to seem 18 % by MaxVO2 in female. But 

those results weren’t a significant relationship 

between MaxVO2 and balance score in both male 

(R²=0,064, p=0.224>0.05) and female (R²=0.037, 

p=0.355>0.05).     

DISCUSSION  

Within this study aimed at studying the 

relation between MaxVO2 levels and balance scores 

of young sportsmen, the aerobic capacity values 
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were found to be 41.16±5.81 (ml/kg/min) in male 

sportsmen, 32.56±4.96 (ml/kg/min) in female 

sportsmen (P<0.05) on average. Flamingo balance 

test scores were estimated to be 6.72±4.27 in males, 

12.00±4.57 in females (p<0.05) on average. Any 

significant relation was not found between aerobic 

capacities and balance scores in female and male 

sportsmen (P>0.05). A good balance is necessary for 

performing physical activities healthily and 

regularly. This is provided with contributions of 

muscle power (15). There are many studies in 

literature which suggest that males have a better 

balance than females (12,14). Butler et al. (4) 

determined in their study related with the 

assessment of balance and walking ability that 

males were better rather than females. Swanenburg 

et al. (16) stated that the risk factor of fall in females 

was higher than males. Balance scores concerning 

the females mentioned in this study are parallel 

with the results of the relevant studies in literature. 

According to the results of regression analysis about 

the effects of MaxVO2 value on balance in males and 

females within our research; the MaxVO2 value 

affected balance at 35% and the regressive relation 

between aerobic capacity and balance was 

negatively at medium level and significant as well 

(R²=0.226; P>0.05). In other words, a reversible 

relation is a matter of subject between aerobic 

capacities and balance scores. A certain increase in 

aerobic capacity leads to improvement in balance. 

When we analyze the effects of MaxVO2 value on 

balance in males and females separately here, this 

one had effects of 19% in males, 18% in females. The 

regressive relation between aerobic capacity and 

balance score was negative, weak and insignificant 

in males and females (P>0.05). Depending on many 

reasons, balance disorders are observed. Movement 

ranges and limitations may cause decreases in 

accessory movements in joints, imbalances in 

muscle length, depending on this postural and 

movement pattern changes. Weakness and loss of 

endurance in muscles may contribute to changes in 

movement patterns (5). Exercises aimed at 

strengthening upper and lower limbs and body 

muscles are beneficial for controlling balance and 

posture. Males perform a better balance than 

females, which clears that they have more powerful 

muscle structures (7,13). In our study females had 

worse scores in overall tests. These results comply 

with the literature, that is to say, females have a 

weaker balance than males. Because muscle power 

is quite important for keeping balance, males have 

higher muscle power, which makes them show 

better balance performances (21). But some studies 

which cannot find any differences between balance 

and fall are available in literature (18).  

In conclusion, relations between aerobic 

capacity and balance draw attention when 

examining all of sportsmen without making any 

sexual discrimination. But there is no relation when 

dealing with aerobic capacity and balance scores in 

males and females under the same sex. Thus, this 

situation can be considered to result from the same 

sex with similar physical characteristics. 
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