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THE EXAMINATION OF THE RELATIONSHIP 
BETWEEN MAXIMUM AEROBIC POWER, FORCED 

VITAL CAPACITY AND BODY COMPOSITION IN  
SOCCER PLAYERS1 

 
ABSTRACT 
 
The aim of this study was to examine the relationship between maximum aerobic power, forced 
vital capacity and body composition in soccer players. 24 soccer players were voluntarily 
participated in this study. In this study, age, height, weight, maximal aerobic power, forced vital 
capacity, body mass index and body composition values were determined by measuring 
instruments. The data obtained in this study was recorded in SPSS program. In order to 
examine the relationship between the characteristics, Pearson Correlation test was applied. 
Soccer players’ average maximal aerobic power, forced vital capacity, body mass index and 
body composition were determined as 55.5±2.68 ml.kg/min, 5.04±0.21 lt, 22.92±0.98 kg/m

2
 and 

10.46±1.65%, respectively. As a result, while there was significant relation between soccer 
players’ maximal aerobic power and forced vital capacity and between body mass index and 
body composition, there wasn’t any significant relation between other variables. Accordingly, it 
can be said that soccer players’ aerobic power and vital capacity; body mass index and body fat 
percentage are the features affecting each other. 
Key Words: Soccer, Aerobic power, Vital capacity, Body composition. 

 
 

FUTBOLCULARDA MAKSİMAL AEROBİK GÜÇ, 
ZORLU VİTAL KAPASİTE VE VÜCUT 

KOMPOZİSYONU İLİŞKİSİNİN İNCELENMESİ 
 

ÖZET 
 
Bu çalışma, futbolcularda maksimal aerobik güç, zorlu vital kapasite ve vücut kompozisyonu 
ilişkisinin incelenmesi amacı ile yapılmıştır. Çalışmaya, 24 futbolcu gönüllü olarak katılmıştır. 
Araştırmada yaş, boy, vücut ağırlığı, maksimal aerobik güç, zorlu vital kapasite, beden kitle 
indeksi ve vücut kompozisyonu değerleri ölçüm aletleri ile tespit edilmiştir. Elde edilen veriler 
SPSS programında kaydedilmiştir. Özellikler arasındaki ilişkiyi incelemek için Pearson 
Korelâsyon testi uygulanmıştır. Futbolcuların maksimal aerobik güç, zorlu vital kapasite, beden 
kitle indeksi ve vücut yağ yüzdesi ortalamaları sırasıyla, 55.5±2.68 ml.kg/dk, 5.04±0.21 lt, 
22.92±0.98 kg/m

2
 ve %10.46±1.65 olarak tespit edilmiştir. Sonuç olarak, futbolcuların maksimal 

aerobik güçleri ile zorlu vital kapasiteleri ve vücut yağ yüzdeleri ile beden kitle indeksleri 
arasında anlamlı ilişkilere rastlanırken, diğer değişkenlerin birbirleri ile aralarında herhangi bir 
ilişki tespit edilememiştir. Buna göre, futbolcularda aerobik güç ile vital kapasite ve vücut yağ 
yüzdesi ile beden kitle indeksinin birbirini etkileyen özellikler olduğu söylenebilir.  
Anahtar Kelimeler; Futbol, Aerobik güç, Vital kapasite, Vücut Kompozisyonu. 
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INTRODUCTION  
In the perspective of 17 rules accepted 
by specifying before, soccer is the most 
popular sporting branch that is played in 
rectangular field, which is at most 120 m, 
at least 90 m long and at most 90 m, at 
least 45 m wide, between two teams 
consisting of 1 goalkeeper and 10 
players for each team. Scoring is based 
on passing a special designed 410-450 
grams leather ball the goal line without 
using hands and arms. Four referees; 
one in the middle, two in lines and one 
on the edge, rule football (Ayran, 2006). 
Although the exercises occurring in the 
soccer play are seen as more anaerobic 
content, maintaining the match during 90 
minutes makes anaerobic capacity 
worthwhile. Aerobic effort creates 87.2% 
of the distance covered during a match. 
Heart rate of a soccer player in a minute 
in a soccer match is about 165. This is 
above 80% of the maximum VO2 of a 
soccer player. Resistance to fatigue of a 
soccer player during a match depends 
on the aerobic capacity. It is underlined 
that football players have similar Max 
VO2 (55-65 ml.kg.min) to long distance 
runners (Günay and Yüce, 2008). On the 
other hand, because of both the players 
genetic structure and metabolic and 
organic adaptations that occur in 
trainings, circulatory and respiratory 
functions is a matter that should be 
taken into consideration. Respiratory 
system has an important role as it 
supplies oxygen to organism and to the 
working muscles. As a result of the 
adaptation that occurs in trainings, 
positive improvements occur in lung 
functions of soccer players. Lungs and 

muscles are strengthened, supply 
oxygen to muscles for exercise by giving 
more oxygen than is needed. Aerobic 
potential or energy generating capacity 
of an organism in cases of oxygenated 
environments determines the athlete's 
endurance capacity. It can be said that 
aerobic power is limited by a person's 
ability to carry O2. In general, the vital 
capacity of the players is examined 
(Günay and Yüce, 2008; Özkara, 2002). 
Vital capacity is the air volume that can 
be thrown out with maximal expiration 
made slowly and without difficulty after 
maximal inspiratory.  
Vital capacity is the sum of tidal volume, 
inspiratory reserve volume and 
expiratory reserve volume. It is about 4.5 
litres. Vital capacity varies proportional 
with length, inversely with age. Forced 
vital capacity (FVC) is air volume that 
exhaled by hard and fast expiration after 
a profound inspiration. In healthy people, 
FVC is equal to vital capacity (Gültekin, 
2007). In general body composition is 
composed of fat, bone, muscle cells, 
other organic substances and 
extracellular fluid (Zorba and Saygın, 
2009). In adult males, body fat ratio 
constitutes 15% to 17% of body weight. 
Fat cells cannot be used in the 
production of ATP by the muscle; their 
main purpose is to store lipids. As a 
result, fat in greater proportion in the 
body is detrimental to performance 
(Günay, Tamer and Cicioğlu, 2006).  
In this context, our study was made with 
the aim of examining the relations of 
maximal aerobic power, forced vital 
capacity and body composition in soccer 
players. 

 
METHOD 
Selection of subjects: In this study, 
subject group consisted of 24 volunteer 
soccer players playing in the regional 
amateur leagues. Measurements of 
athletes were performed during 
competition period and in the rest days. 

Height and body weight: Electronic 
weighbridge in the sensitivity of 0.1 kg 
was used to measure weight; digital 
height measurement tool in the 
sensitivity of 0.01 cm was used to 
measure height (Tamer, 2000). 
Maximal Aerobic Power: 20 meter 
shuttle run test was used for maximal 
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aerobic power measurement. A voice 
record in which signal range increased 
0.5 km/s at every minute was used for 
this test. Athletes were asked to touch 
the line at the end of 20 meter at every 
signal. Test was ended for the athletes 
who could not touch the lines in front of 
20-meter lines twice. The results 
reported as ml/kg/min (Tamer, 2000). 
FVC (Forced Vital Capacity): Forced 
vital capacity measurements were made 
three times with memory handheld 
spirometer; the best results were 
evaluated and were recorded in litres 
(Tamer, 2000). 
Body composition: Holtain brand 
Skinfold calliper was used which presses 
10 g/sq mm at each angle for measuring 

body fat percentage. Measurements 
were taken from the right side of subject 
when standing upright. In the 
measurement of skin thickness, 
subcutaneous fat layer thickness 
between the thumb and index finger was 
taken up slightly enough to be separated 
from the muscle tissue. Skinfold 
thickness held by locating 1 cm distance 
to calliper fingers was read on the 
indicator between 2-3 seconds. The 
measurements taken from 4 sites 
(biceps, triceps, suprailiac and 
subscapularis) were calculated 
according to the formula of Durning-
Womersley and Siri (Özer, 2001; Tamer, 
2000; Zorba and Saygın, 2009).

 
Durning-Womersley formula        Siri Formula 

BD= 1.1620 – 0.0630 x X (Male 17-19 Year)  
BD= 1.1631 – 0.0632 x X (Male 20-29 Year)  
BD= 1.1422 – 0.0544 x X (Male 30-39 Year)  
     BD=Body Density  
     Log X = (bi+tr+ss+si)  

% Fat = (4.95/BD - 4.50) x 100  
bi = biceps skinfold thickness  
tr = triceps skinfold thickness 
si = suprailiac skinfold thickness  
ss = subscapula skinfold thickness 

 
Body Mass Index (BMI) calculation: 
The following formula was used to 
measure body mass index. (Tamer, 
2000; Zorba and Saygın, 2009). 
Body Mass Index (BMI)  = Body Weight / 
Length (m)² 
Statistical analysis: All data obtained in 
this study were recorded in SPSS. After 

arithmetic mean and standard deviation 
values of the data obtained was 
calculated, to examine the relationship 
between features Pearson's correlation 
tests were applied and the significance 
level p <0.05 was taken. 
 
 

RESULTS 

In this study, tests and measurements 
were applied to 24 soccer players who 

played in the regional amateur league. 
All values were examined statistically 
and are presented in the following table.  

 
Table 1.The Demographic Characteristics of Soccer Players 

Variables N 
Arithmetic 
Mean 

Standard 
Deviation 

Minimum Maximum 

Age (years) 24 23,4 3,77 18,00 32,00 

Height (cm) 24 178,1 4,19 172,00 188,00 

Body Weight (kg) 24 72,7 3,94 67,00 84,00 

                 
The average age of the soccer players who participated in the study was 23.4±3.77 years, mean height 178.1±4.19 cm 

and body weight 72.7±3.94 kg, respectively. 
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Table 2. Maximal Aerobic Power (VO2 Max.), Forced Vital Capacity (FVC) and Body 

Composition Values of Soccer Players 
 

Variables 
N 

Arithmetic   Standard 
     Mean      Deviation 

Minimum Maximum 

Aerobic capacity (ml.kg/min) 24 55,5 2,68 51,40 59,30 

FVC (Forced Vital Capacity) (lt) 24 5,04 0,21 4,48 5,41 

Body Mass Index (kg/m
2
) 24 22,92 0,98 21,80 25,60 

Body Fat Percentage (%) 24 10,46 1,65 8,10 14,20 

Lean Body Weight (kg) 24 65,17 3,67 61,6 75,2 

Fat Weight (kg) 24 7,53 1,26 5,4 10,5 

Biceps skinfold thickness (mm) 24 4,69 0,51 3,80 5,70 

Triceps skinfold thickness (mm) 24 6,65 0,58 5,10 7,50 

Suprailiac skinfold thickness (mm) 24 7,11 0,75 6,10 8,40 

Subscapula skinfold thickness (mm) 24 5,40 1,13 3,70 6,90 

        
Maximal aerobic power mean of soccer players participated in the research was 55.5±2.68 ml.kg / min, FVC values mean 

was 5.04±0.21 lt, body fat percentages were 10.46±1.65% and body mass index values were 22.92±0.98 kg/m
2
. 

 

 
Table 3. Relations between maximal aerobic power of soccer players (VO2 Max.), forced 

vital capacity (FVC) and body composition values 
 

Variables  
Maximal 
Aerobic 
Power (lt) 

FVC (Forced Vital 
Capacity) (lt) 

Body Mass 
Index (BMI) 

Body Fat 
Percentage (%) 

Maximal Aerobic 
Power(lt) 

r  -,443
*
 -,158 -,086 

P ,030 ,461 ,690 

N  24  24  24 

FVC (Forced Vital 
Capacity) (lt) 

r -,443
*
  ,068 -,259 

P ,030 ,751 ,223 

N 24 24 24 

Body Mass Index 
(BMI) 

r -,158 ,068  ,506
*
 

P ,461 ,751 ,012 

N 24 24 24 

Body Fat 
Percentage (%) 

r -,086 -,259 ,506
*
  

P ,690 ,223 ,012 

N 24 24 24 
*
p<0.05 

 
Significant differences were found between maximal aerobic power characteristics and FVC values; body fat percentage 

and body mass index values of soccer players (p<0.05) (r=.-443; r=.506). No significant relationship was found between other 
variables (p>0.05).  

 
DISCUSSION AND CONCLUSION 
The aim of this study was to examine the 
relationship between maximum aerobic 
power, forced vital capacity and body 
composition in soccer players. The 
average age of the players who 
participated in the study was 23.4±3.77 
years, mean height 178.1±4.19 cm, body 
weight 72.7±3.94 kg, respectively (Table 
1). Sutton et al. (2009), in their study 
done with 4 team and 64 soccer players 

in Premiere League, found age, length, 
weight means as 26.2±4.0, 182±0.07, 
83.2±7.5, respectively. Al-Hazzaa et al. 
(2001), found age, length, weight means 
as 25.2±2.3, 177.2±5.9, 73.1±6.8, 
respectively. Carling and Orhant (2010), 
in the study of professional soccer 
players in France first division, found 
age, length and weight means as 
24.4±4.1, 182.1±5.8, 76.8±5.8, 
respectively. Chin et al. (1992), in the 
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study of professional soccer players in 
Hong Kong, found age, length and 
weight means as 26.3±4.2, 173.4±4.6, 
67.7±5.0, respectively. Watson (1995), in 
the study of Irish soccer players, found 
age, length and weight means as 
25.5±4.1, 181.4±8.2, 81.9±6.9, 
respectively. Erkmen, Kaplan and Taşkın 
(2005), in the study of soccer players in 
the second and third division in Turkey, 
found length and weight means as 
181.12±5.72 and 177.06±5.91 cm, 
74.53±7.13 and 69.67±5.10. Karakaş et 
al (2011) found age, length and weight 
means of Turkish soccer players as 
23.41±4.25, 177.94±5.35, and 
73.12±5.17, respectively. When we look 
at the literature studies, the research 
findings have similarities with the values 
of Turkish and foreign players age, 
height and body weight. 
 Maximal aerobic power mean of soccer 
players participated in the research was 
55.5±2.68 ml.kg/min, forced vital 
capacity (FVC) average was 5.04±0.21 
lt, body fat percentages were 
10.46±1.65% and body mass index 
values were 22.92±0.98 kg/m2 (Table 2). 
Carling and Orhant (2010) found body 
fat percentage of soccer players playing 
in first league of France to be 
10.81±1.77% in pre-season, 
10.19±1.75% in mid-season, 
10.80±1.63% at the end of the season. 
Al-Hazzaa et al. (2001) found body fat 
percentage of Saudi soccer players to be 
12.3±2.7%. Dittrich et al. (2011) found 
body fat percentage of soccer players to 
be 9.80±1.3%. Chin et al. (1992) found 
body fat percentage of professional 
soccer players from Hong Kong to be 
7.3±3.0% and FVC values to be 5.1±0.6 
lt. Watson (1995) found body fat 
percentage of Irish soccer players to be 
15.0±4.2%, FVC values to be 6.0±0.5 lt 
and maximal aerobic power values to be 
58.6±3.8 ml.kg/min. Boone et al. (2012) 
found body fat percentage of 289 
professional soccer players playing in 
the first league of Belgium in 2003-2010 
to be  11.0±2.5%, maximal aerobic 

power values to be 57.7±4.7 ml.kg/min. 
Manna, Khanna and Dhara (2011) found 
body fat percentage, maximal aerobic 
power values of Indian players playing 
regularly in matches in the last 4-7 years 
to be 13.0±1.3% and 60.2±4.2 ml.kg/min 
respectively. Kutáč (2012) found body fat 
percentage of Czech soccer players to 
be 10.67±3.92%. Lollo, Amaya-Farfan 
and Carvalho-Silva (2011) found body 
fat percentage of professional soccer 
players playing in first league of Brasilia 
to be 12.15±0.2%. De Araujo et al. 
(2012) found body fat percentage of 
professional soccer players to be 
11.9±2.9% and maximal aerobic power 
values to be 51.2±6.8 ml.kg/min. 
Nikolaïdisa (2012) found body fat 
percentage of soccer players to be 
15.1±3.0%. Boullosa et al. (2012) found 
body fat percentage of professional 
soccer players playing in first league of 
Spanish to be 10.7±0.6%. Mohammadi 
et al. (2013) found aerobic power of 
Iranian soccer players to be 52.78±0.98 
ml.kg/min and body fat percentage to be 
11.10±1.58%. Erkmen, Kaplan and 
Taşkın (2005) found body fat percentage 
of professional soccer players playing in 
the second league to be 12.03±2.21%, 
maximal aerobic power values to be 
51.36±3.85 ml.kg/min and FVC values to 
be 4.72±0.89 lt; body fat percentage of 
professional soccer players playing in 
the third league to be 11.37±1.35%, 
maximal aerobic power values to be 
51.73±4.01 ml.kg/min, FVC values to be 
4.92±0.56 lt. Temoçin, Ek and Tekin 
(2004) found FVC values of amateur 
soccer players training regularly to be 
4.72±1.03 lt, Kasımay et al. (2011) 
5.07±0.13 lt. Ostojić (2000) found FVC of 
professional soccer players playing in 
the national first league to be  5.6±0.8 lt 
and in amateur soccer players to be 
5.4±0.9 lt. In the literature, vital capacity 
and forced vital capacity (FVC) in 
healthy subjects are emphasized to be 
equal (Altürk Toraman, 2006; 
Gültekin,2007). 
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Lollo, Amaya-Farfan and Carvalho-Silva 
(2011) found body mass index of 
professional soccer players playing in 
the Brazil first league to be 22.6±0.2 
kg/m2; De Araujo et al. (2012), found 
body mass index of professional soccer 
players as 24.0±2.2 kg/m2; Kutáč (2012) 
found body mass index of Czech soccer 
players as 22.83±1.83 kg/m2; Nikolaïdisa 
(2012) found body mass index of in 
soccer players as 23.9±1.8 kg/m2; 
Aguiar et al. (2008) found body mass 
index of Portuguese semi-professional 
soccer players as 23.73±1.28 kg/m2; 
Mohammadi et al. (2013) found body 
mass index of Iranian soccer players as 
24.66±1.98 kg/m2, Arroyo et al. (2008) 
found body mass index of professional 
soccer players as 23.3±1.0 kg/m2, 
Karakaş et al (2011) found body mass 
index of Turkish soccer players as 
23.26±1.64 kg/m2.  
Significant correlation (p<0.05) was 
found in maximal aerobic power 
characteristics of soccer players 
participated in the research, FVC values 
and percentage of body fat and body 
mass index values of (r=.-443; r=.506), 
there were no correlation between other 
variables(p>0.05). Manna, Khanna and 

Dhara (2011) found p <0.01 level of 
significant correlation between body fat 
percentage and VO2 max values in 
soccer players. Sınırkavak, Dal and 
Çetinkaya (2004) found p<0.05 level of 
significant correlation between body fat 
percentage and VO2 max values in elite 
athletes. Nikolaïdisb (2012) found a 
p<0.05 level of significant correlation 
between body fat percentages and 
aerobic power, p<0.01 level of significant 
correlation between body fat 
percentages and body mass index of 
soccer players in his study. Overall, the 
research findings show similarities with 
national and international studies in 
terms of maximal aerobic power, forced 
vital capacity, body mass index and body 
composition. 
Consequently, while no correlations 
have been found between other 
variables, significant correlations have 
been found between maximal aerobic 
power and forced vital capacity of soccer 
players, and body fat percentage and 
body mass index. It can be said that 
aerobic capacity and vital capacity are 
the features that have impacts on each 
other; the same can be said for body 
mass index and body fat percentage. 
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