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ARTICLE INFO  ABSTRACT 
 
 

Anthropometric parameters and physical abilities are taken into account in the footballer's 
position on the field, for the achievement of good performance. The objective of this study was to 
assess the anthropometric parameters and physical capacities of Congolese elite footballers by 
position. Twenty-two (22) footballers aged 27.00 ± 4.58 years to 31.00 ± 1.3 years participated in 
the study.  Anthropometric parameters (weight, height, calf and thigh circumference, lean mass 
and percentage fat mass) and physical capacities (maximum oxygen consumption, reaction rate 
and vertical expansion) were measured per shift during the championship. The results showed a 
significant difference (p ˂ 0.05), anthropometric parameters and physical capacities according to 
the position held. A positive correlation was observed between the two variables. In conclusion, 
Congolese footballers have a morphology and physique that differ by position in response to the 
practice of elite football. Football managers and coaches should place the training material at the 
footballer's development centre and integrate its evaluation into the annual activity planning. 
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INTRODUCTION 
 

Parameters, morphology, Footballers, Environment: 
Football performance is multifactorial (Bangsbo, 2008). It 
depends on technical, tactical, physical, physiological and 
psychological parameters (Stolen et al., 2005). To reach the 
highest level successfully, a well developed physical condition 
is necessary (Castagna et al., 2010). Optimizing the physical 
potential of footballers is one of the main objectives of football 
teams and training centers (Castagna et al., 2010). Previous 
studies have shown that the profiles of footballers differs 
according to the playing position (Bangsbo, 1994; Jovanovic et 
al., 2011).These authors indicate that goalkeepers are tall and 
heavy, midfielders are smaller and lighter (Castagna et al., 
2010 ; Junior Bassett et al. 2000). In addition, there are also 
physiological differences in VO2max, with defenders and 
midfielders having the highest values (Bangsbo, 2008; 
Krustrup et al., 2006a).  

 

 
The process of improving the physical capacities of Congolese 
elite footballers is characterized by loads adapted to the sports 
facilities and teaching materials available. Moreover, the 
failure of coaches to control the actual physical level of 
footballers is one of the reasons for this study. In view of the 
physical requirements of the footballers, in relation to 
environmental conditions, the determination of anthropometric 
parameters and physical capacities is essential to establish a 
standard profile of the Congolese footballer per playing 
position. This study aims to evaluate certain anthropometric 
parameters and physical capacities by playing position of elite 
footballers during the sports season. 
 

MATERIALS AND METHODS 
 
Subjects: A football team ranked in the top five of the 
Congolese national elite football championship was selected 
by the not probability, reasoned choice method. To participate 
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in the study, footballers would have to meet the following 
criteria: have a valid sports license, have a 2-year elite football 
license, reside in the Republic of Congo for the last two years, 
age between eighteen (18) and thirty (30), and give their free 
consent. Footballers with trauma were excluded from the 
sample. Thus, a total of twenty-two (22) footballers were 
selected to participate in this study. 
 
Experimental approach: The study took place during the 
national elite football championship in Congo Brazzaville 
during the winter break. This study was carried out at the 
Laboratory of Exercise Physiology and Biomechanics (Marien 
Ngouabi University, Brazzaville) and the Laboratory of 
Exercise Physiology (University of Abomey Calavi, Benin). 
The study was approved by the scientific committee of the 
Marien Ngouabi University (Brazzaville), according to a 
standardized protocol (Lohman T.G et al., 1988). A pre-test 
was organized before the experiment to learn the tests and to 
familiarize the participants with the evaluation material. On 
the day of the tests, the participants had a quantified free 
breakfast 2 hours before the tests, and the tests took place in 
two days. Participants wore spiked shoes during the CMJ, yo-
yo, reaction speed, and the RSA tests. No other activities were 
carried out during the test days so that 24 hours of rest between 
each test day could be sufficient to ensure optimal recovery for 
the athletes. On the first day, the anthropometric parameters 
and physical capacities were measured; the second day 
concerned the physical capacities that were not measured on 
the first day. 
 
Anthropometric measurements: The anthropometric 
parameters measured were height, obtained to within 0.1 cm 
using a Stanley. Body mass (kg), body mass index (kg/m2), fat 
mass (%) and lean mass (kg) were measured using a TANITA 
Corporation BC-545N impedance meter scale (JAPAN); 
measurements were taken without clothing and bare feet. The 
circumferences of the thigh and calf in cm were taken using a 
tape measure. For each anthropometric measurement, two 
consecutive measurements were taken to retain the mean 
value. 
 
Physical performance tests: All tests were conducted in an 
atmosphere of 38°c and 50% humidity at the Brazzaville sports 
complex where the national championship matches are played 
on synthetic turf to simulate the playing conditions. 
Measurements included the counter-movement jump test with 
arms (CMJ), the reaction speed over 40 m and the Yo-yo R2.  
After a 15-minute warm-up with light runs, technical 
exercises, acceleration and stretching, the subjects performed 
the Counter Jump Movement (CMJ) tests and repeated 35 x 6 
m sprints, respectively. These tests were interspersed with 10-
minute recovery periods to allow for recovery and to achieve 
the best performance during each test. The tests were 
conducted on a synthetic pitch reflecting the match conditions 
of the national football championship in Congo Brazzaville. 
For the vertical jump test (MJF), the subject starts from the 90° 
bent position at the knee joints, to make a maximum upward 
push. He was allowed to do a prior flexion before the 
extension (plyometric test). This test was carried out in the 
field using a Myotest (UE). Three tests were performed for 
each footballer with 1min recovery between tests and the best 
performance was chosen as the analysis value (Chamari et al., 
2004; Ingebrigtsen et al., 2014).  The fatigue index (IF) in 
percentage was obtained from repeated 35 x 6 m sprints using 
photoelectric cells (Microgate Corporation, UE). Players 

should run the 35-metre distance 6 times with 20 seconds of 
recovery between passes. The sprint time was measured by 
electric photocell barriers placed on the ground. Each sprint 
was initiated from a standing position with arms raised to chest 
height 20 cm behind the line of electric photocells (Mohr et 
al., 2010; Francesco Campa et al., 2018). Finally, the fatigue 
index (IF) was obtained using the equation described by Mohr 
et al. (2005).  
 
IF (%) = (maximum power RAST-minimum power RAST)/ 

(maximum power RAST) Χ100 
 
Power = (weight Χ distance) 2/time2 

 

On the second day of the tests, the subjects performed the 
same warm-up procedure before the tests. Then, they 
performed the reaction speed test over a distance of 40 m 
interspersed with 10 m. The time was recorded using 
photoelectric cells (Microgate Corporation, EU). Subjects were 
allowed two passages after a 10-minute recovery period. The 
best performance was selected for analysis. After a 10-minute 
rest, the subjects performed the intermittent Yo-yo IR2 test 
(Bangsbo J, 1994) to determine the maximum oxygen 
consumption (VO2max). The test consists of running a 
distance of 20 m when indicated by the soundtrack. The 
subject rotates and returns to the starting point at the beep. He 
has an active recovery period of 10 seconds, during which the 
subject must walk or jog in the recovery area before returning 
to the starting point. A warning is given when the subject does 
not complete a successful return shuttle within the allotted 
time. Each player is placed under the responsibility of a 
secretary who is responsible for recording the number of 
rounds completed on a sheet of paper. 
 
Statistical analysis:  The variables were recorded and 
processed using the IBM SPSS Statistics 22 IBM Corporation 
(USA) software. Descriptive statistics were used to generate 
the means and standard deviations of the total sample. The 
normality of the data was verified by the Shapiro-Wilk test. A 
one-factor (game station) analysis of variance (ANOVA) was 
used to determine the differences in the performance of the 
player by the game station. When ANOVA was significant (p 
˂ 0.05), Tukey's HSD post hoc test was used to compare the 
different parameters. A Pearson correlation analysis was used 
to determine different relationships between the variables. The 
level of significance of the statistical tests was set at p ˂0, 05. 
 

RESULTS 

 
The anthropometric characteristics are presented in (Table 1). 
No significant age differences were noted. Goalkeepers are 
taller (p = 0.0044), heavier (p = 0.048) than other players, a 
significant difference in thigh circumference was observed 
between goalkeepers and attackers (p = 0.013). In addition, for 
fat mass %, a significant difference was observed between 
defenders and attackers (p = 0.020).  The average values of the 
vertical rebound of the player per playing position (Table 2) 
showed significant differences between goalkeeper and 
defenders (p = 0.038) and between goalkeepers and 
midfielders (p = 0.005). However, a significant difference in 
leg strength was observed between defenders and midfielders 
(p = 0.038) and between midfielders and attackers (p = 0.035).  
The reaction speed from 10 m to 40 m (Table 3), showed a 
significant difference between defenders and attackers at 10 m  
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(p =0.024), between goalkeepers and defenders at 20 m (p 
=0.004), between goalkeepers and attackers (p = 0.009), 
between defenders and midfielders (p=0.017) and between 
midfielders and attackers (p =0.049). With regard to running 
speed at 30m, significant differences were noted between 
goalkeepers and attackers (p = 0.049), between midfielders 
and attackers (p = 0.040). At 40 m, there was a difference 
between goalkeepers and defenders (p = 0.006) and 
midfielders and attackers (p = 0.037). With regard to the 
fatigue experienced during repeated sprints (Table 3), a  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

significant difference was observed between field players and 
goalkeepers (p = 0.0001). On the other hand, a significant 
difference was observed between defenders and midfielders (p 
= 0.028) and between defenders and attackers (p = 0.01). The 
values of the maximum oxygen consumption of the player per 
playing station (Table 4) showed significant differences 
between the goalkeeper and the defenders (p = 0.046). The 
percentage of the average heart rate in the yoyo test 
determined their intensity according to the playing position. 
Defenders had the highest intensity in the yoyo test more than 

Table 1. Anthropometric parameters of footballers by position held 
 

  Playing station 

 GB1 GB2 DF(n = 5) MT(n= 7) AT(n = 8) 
Age (year) 27 26 27,8 ± 1,8 29,0  ± 1,34 27,5 ± 3,3 
Weight (kg) 75,3* 76,8 71,4 ± 3,4 65,9 ± 2,5 74,0 ± 7,2 
Height (m) 1,8* 1,78 1,7 ± 0,6 1,7 ± 0,7 1,7 ± 0,7 
IMC (kg.m-2) 23,3  24,23 23,3 ± 1,4 22,8 ± 1,6 23,3 ± 1,1 
CirM (cm) 34,0   35,32 36,1 ± 2,1 35,0 ± 1,5 37,2 ± 2,0* 
CirC (cm) 52,0   51,68 55,3 ± 2,6 55,9  ± 2,7 56,6 ± 2,6* 
MM (kg) 50,8   51,2 52,5 ± 2,8 52,5 ± 3,30* 52,2  ± 3,8 
MG (%) 11,1   11,5 11,1 ± 1,4 10,46 ± 0,50 9,9 ± 0,6 

BMI: Body mass index; *: Significant difference; GB: goalkeeper; DF: defender; MT: middle; AT: attacker, CirM: calf circumference; 
CirC: thigh circumference; MM: lean mass; MG: fat mass. 

 
Table 2. Footballers' physical abilities by playing station 

 

Playing station CMJ (cm) PCMJ (w) LMB (m) 

GB1 52,33  1076,31 15,30  
GB2 52,78* 1080,12* 15,45* 
DF (n = 5) 45,37 ± 5,68 1052,92 ± 92,89 12,59 ± 0,13 
MT (n =7) 41,60 ± 4,21 915,35 ± 51,41 12,70 ± 0,73 
AT (n = 8) 43,10 ± 4,06 1049,24 ± 133,44 13,73 ± 0,91 

CMJ: against jump movement; PCMJ: Power against jump movement; LMB: Lancer medicine ball; GB: goalkeeper; DF: defender; 
MT; middle; AT: attacker, *: Significant difference. 

 

Table 3. Footballers' reaction speed per game station 
 

Playing station 0-10m 
 (s) 

0-20m  
(s) 

0-30m  
(s) 

0-40m 
(s) 

IFSR 
(%) 

GB1 1,98  3,24  4,31  5,63  32,00  
GB2 1,97 3,26 4,34 5,65 32,08 
DF (n = 5) 1,98 ± 0,10 2,99 ± 0,15 5,74 ±145,96 5,33 ±,20 46,05 ±2,15 
ML (n= 7) 1,97 ± 0,16 3,15 ± 0,14 4,28 ±0,10 5,39 ± 0,11 49,29 ±1,23 
AT (n = 8) 1,56 ± 0,56* 3,03 ± 0,05* 4,08 ± 0,17* 5,23 ± 0,08* 50,49 ± 2,04* 

0-10m: Speed 10m; 0-20m: Speed 20m; 0-30m: Speed 30m; 0-40m: Speed 40m; IFSR: Repeated sprint fatigue index; GB: 
goalkeeper; DF: defender; ML: midfield; AT: attacker, * : Significant difference. 

 

Table 4. Physiological parameters of footballers by playing station in the yoyo test 
 

Playing station Fcr 
(bpm) 

Fct 
(bpm) 

Fcmax 
(bpm) 

VO2max 
(mL/kg/min) 

Fcmax 
(%) 

GB1 54 192 165 51,20 84 
GB2 54 192 166 51,58 83 
DF (n = 5) 59,00 ± 7,55* 192,12± 1,80 171,75± 3,75* 54,27± 2,36* 89,39±2,18* 
ML (n = 7) 55,40 ± 5,36 189,00± 2,34 167,6 ± 6,08 53,99 ± 1,85 88,67±2,07 
AT (n = 8) 56,20 ± 3,88 192,50± 3,30 169,28 ± 4,53 53,70 ± 2,44 88,36±2,06 

Fcr: Rest heart rate; Fcmax: Maximum heart rate, Fct: Theoretical heart rate; VO2max: Maximum oxygen 
consumption; GB: goalkeeper; DF: defender; MT; middle; AT: attacker 
 

 

Table 5. Correlation between anthropometric parameters and physical capacities 
 

 Expansion technique                             Reactivity Test 

Parameters  CMJ PCMJ 0-10m 0-20m 0-30m 0-40m 
 Weight 0,140 0,845*** 0,142 -0,125 -0,103 -0,255 
 Height 0,475* 0,441* 0,006 0,028 -0,107 0,175 
 BMI 0,071 0,460* 0,047 0,074 0,179 -0,066 
CircM 0,098 0,572** 0,019 -0,076 -0,045 -0,201 

BMI : Body mass index : CircM : Calf circumference ; CMJ : counter jump movement ; PCMJ : Power counter jump 
movement ; 0-10m : Speed 10m ; 0-20m : Speed 20m ; 0-30m : Speed 30m ; 0-40m : Speed 40m; *: Significant 
difference at p < 0.05; ** : Significant difference at p < 0.01; *** : Significant difference at p < 0.001. 
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other players (89% Fcmax). The power of the upper limbs in 
the medical ball pitch showed a significant difference between 
goaltenders and strikers (p = 0.009) and between goaltenders 
and midfielders (p = 0.003). Finally, a relationship was noted 
between anthropometric parameters and the physical capacities 
of Congolese elite footballers (Table 5). The height of the 
jumps, which is closely related to the power of the legs, 
showed a correlation with the weight (r=0.845, P<0.001) and 
calf circumference (r= 0.572, p <0.001) of the footballers 
playing in division 1. The fatigue index for repeated sprints is 
a determining factor in the physical performance of the 
footballers which shows a correlation with the circumference 
of the thighs (p=.0, 436). The maximum oxygen consumption 
(Table 6) showed a correlation with the circumference of the 
thighs and calves of football players, respectively (p=0.544, 
p=0.502). 
 

Table 6. Corrélation entre les paramètres anthropométriques 
 et physiologiques 

 

 Paramètres physiologiques 

P.AT Fcr Fcmax VO2max IF_RSA 
CircM 0,083 -0,014 0,502** 0,336 
CircC 0,049 -0,328 0,544** 0,436* 
%MG -0,010 0,123 0,778*** -0,225 

P.AT: Anthropometric parameter; BMI: Body mass index; CircM: Calf 
circumference; CircC: Thigh circumference; MM: Lean mass; %MG: 
Percentage fat mass; Fcr : Rest heart rate; Fcmax : Maximum heart rate ; 
VO2max : Maximum oxygen volume ; IF_RSA : Repeated sprint fatigue 
index ; * : Significant difference at p < 0.05; ** : Significant difference at p < 
0.01, *** : Significant difference at p < 0.001. 

 

DISCUSSION  
 
The anthropometric parameters of Congolese footballers differ 
according to the playing position. Some footballers in relation 
to their playing position have had high body mass and fat 
percentage values. These parameters, at the goaltender level, 
were considerable as compared to other players, which 
contributed to the remarkable expression at the MJF.  
However, they were less efficient in the yoyo test and at 40 m 
reaction speed. This was expected, as it is well known that fat 
mass has a negative influence on football performance 
(Ingebrigtsen et al., 2014). Our results corroborate with the 
study by Gil et al. 2007. They assessed the morphological 
characteristics of the footballers by position. Several studies of 
elite footballers have shown that attackers have a higher 
muscle mass. (Mana Beatriz et al., 2017; Hencken  White, 
2006). The physical abilities showed a difference in values per 
playing position, the goaltenders presented different values to 
the MJF as compared to the other players. Our results are 
similar to the study by Loturco et al., 2017. The muscular 
power of the lower limbs is considered to be the determining 
factor of the performance (Capranica et al., 1992). The 
subjects of the study despite the lack of didactic material, 
power strength training developed their muscles because, most 
of the time, the coaches use muscle strengthening exercises of 
the lower limbs. In addition, the training sessions are 
conducted on sandy ground, the difficulty of the strides during 
the races brings an additional burden to the lower limbs. 
 
In addition, other authors have assessed the anaerobic abilities 
of elite footballers on the relationship between speed, jump 
and strength abilities (Mana Beatriz et al., 2017). They showed 
that performance is linked to the abilities of sprints, strength 
and jumping. In this study, the reaction speed values were 
obtained per game station, the attackers have a more developed 

reaction speed than the other players. Our results are higher 
than those obtained by (Mana Beatriz et al., 2017), in semi-
professional footballers. In addition to the physical qualities of 
reaction speed, liveliness speed, velocity is the ability to 
sequence short and intense actions that characterize the high-
level player when he is well trained. Reference values in terms 
of jump, sprints and strength for footballers are scarce, 
although most of the available data are presented by the level 
of competition and position (Bloomfield et al., 2005; Hurley et 
al., 1984). The results of this study corroborate with those of 
the authors cited above. The reaction speed of the attackers 
over 40 m was more significant as compared to other players. 
Our results are close to those reported by Mana Beatriz et al., 
2017, as well as with those obtained by other authors in the 
Tunisian and Senegalese junior players (Chamari et al., 2004; 
Cometti, 2002). The data obtained in this study will reinforce 
those in the literature for footballers working in difficult 
conditions; this is the strength of this study.  In addition, there 
are other parameters involved in football performance, such as 
the VO2max obtained indirectly by the intermittent yoyo test. 
It was more important for the defenders than for other players. 
In fact, it is suggested that this endurance test is one of the 
most instructive field tests for elite footballers (Carling et al., 
2015; Fanchini et al., 2015). Maximum oxygen consumption 
(V02max) is characterized by the total oxygen that an 
individual can use during high-intensity physical exercise 
(Fanchini et al., 2015). V02max is frequently used to measure 
the maximum cardiorespiratory level of individuals (Junior 
Bassett et al., 2000). A good aerobic capacity allows you to be 
more active and feel excessive fatigue during 2 x 45 min of a 
game, to recover better between two or more intense efforts, 
and to increase your training capacity in duration and intensity 
(Fanchini et al., 2015). Our results are similar to the work 
reported by Stolen et al. (2005), who obtained V02max values 
between 50 and 75 ml/kg/min. Better oxygenation means 
better circulation and recovery capacity. This was supported 
by Francesco Campa1 et al. (2018) who demonstrated that the 
factors related to RSA performance were related to the level of 
aerobic capacity measured by the yo-yo test and the reaction 
speed over 20 m. Similarly, the study by Stolen et al. (2005) 
showed that an improvement in V02max with endurance 
training allows a good adaptation that leads to a decrease in the 
blood lactate levels. 
 
Conclusion  
 
The development of anthropometric parameters and physical 
capacities is essential for the achievement of a good 
performance in top-level football. The subjects of this study 
showed anthropometric and physical values that correspond to 
the practice of elite football. Differences in anthropometric 
parameters and physical abilities were observed per position 
played. In addition, optimal body composition, particularly 
low body fat and high calf muscle mass, can help improve 
physical performance and optimize the performance of the 
footballers. 
 
Practical Implementation 
 
Anthropometric parameters in football are decisive for the use 
of a player at a football match. The tallest and heaviest players 
are the defenders and attackers. The smallest and lightest 
players are the midfielders. Similarly, the development of 
physical qualities differs from one position to another. Field 
tests would be better suited for the evaluation of the footballer 
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in his or her environment of expression. However, it is 
important for coaches to note that appropriate physical training 
at the position would promote the achievement of a good 
performance for the player and the team. 
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