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Abstract
Purpose. To assess differences in body composition among professional soccer players with different performance levels 
and determine whether there is an association between body fat mass (BFM) and soccer-specific performance in professional 
soccer players.
Methods. Anthropometric and biometric data were evaluated for 203 participants (soccer players, n = 135; comparative 
group, n = 68). Soccer players were divided in accordance with the final standings of the Czech First League in the 2016–2017 
season (top 3 teams: promoted group, n = 59; last 3 teams: relegated group, n = 76).
Results. No significant differences were found in fat free mass (FFM) (p = 0.714), skeletal muscle mass (SMM) (p = 0.67), 
height (p = 0.413), or weight (p = 0.132) between soccer players with different performance levels. Players with a high 
performance level reported significantly higher body fat percentage (p < 0.001, d = 0.880) and BFM (p < 0.001, d = 0.908) 
than those with a low performance level.
Conclusions. There were no significant differences in body height, body weight, FFM, or SMM between the soccer players 
with different performance levels. However, significant differences were found in BFM: high performance players presented 
higher BFM than low performance players. Thus, BFM is not a limiting factor in soccer-specific performance of professional 
soccer players. Soccer coaches should pay more attention to the tactical and technical part of soccer-specific performance.
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SCIENCE IN SOCCER  
and futsal

Introduction

Soccer success is most likely indicated by the collec-
tive performance of its players throughout the season [1]. 
To enhance the performance of soccer players, coaches 
must focus on various factors, such as technical/bio-
mechanical, tactical, mental, and physiological aspects 
[2]. In soccer, there are specific fitness requirements 
for every player according to their playing position on 
the pitch [3, 4]. The production of superior performance 
during a sport-specific task, such as soccer playing, is 
determined, beside other factors, by muscular strength 
[5]. Muscular strength is strongly correlated to soccer-
specific movements and motion patterns like sprinting, 
agility performance, and jumping [5].

Although the importance of body composition for 
sports performance has long been known [6], currently, 

soccer has become faster, with higher intensity and 
playing performance requirements than over the past 
decades [2]. This brings even higher demands on the 
physiological factors of soccer players, such as body 
composition [7], on one hand, and on tactical factors, 
such as direct style of play with a lot of shoot attempts 
[8], on the other.

Tactical factors, a component of technical effective-
ness, indicate the success of a team in a competition. The 
activity patterns (i.e. high intensity running distance, 
sprint distance, etc.), which are influenced by the physi-
cal fitness factors described in previous studies [9, 10], 
may reduce physical performance in later stages of 
a game [11]. These conditions lead to loss of overall per-
formance and to fatigue [11]. Thus, it is important to 
select and then implement suitable and effective tacti-
cal strategies [12] for future success in a competition.
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Professional soccer players cover a distance of ca. 
10–12 km during a competition match [2, 13]. The most 
frequent activities performed during a competition 
match are walking and jogging in low intensity [13], 
and each professional soccer player performs 1000–
1400 principally short activities that change every 4–6 
seconds [14]. On an average, soccer matches involve 
a short sprint every 90 seconds, lasting for 2–4 seconds 
[15]. Sprinting represents up to 11% of the total dis-
tance covered during a competition match [14]. Small 
changes in upper body fat mass (BFM) may have a major 
impact on the ability to perform soccer-specific an-
aerobic movements, such as vertical jump, short dis-
tance sprint, or quick change of direction [16].

The current study aimed to assess (1) differences 
in body composition among professional soccer play-
ers with different performance levels and (2) the as-
sociation between BFM and soccer-specific perfor-
mance in professional soccer players.

Material and methods

Participants

In total, we analysed data collected from 203 par-
ticipants (soccer players, n = 135; comparative group, 
n = 68). Soccer players were divided into 2 groups ac-
cording to the performance level of their teams (pro-
moted or relegated) on the basis of the final standings 
of the Czech First League in the 2016–2017 season. 
The top 3 teams (promoted) consisted of 59 soccer play-
ers and the bottom 3 teams (relegated) involved 76 
players. The comparative group comprised university 
students. The anthropometric and biometric infor-
mation for each group has been presented in Table 1. 
Considering the performance level and the performance 
differences, the top 3 teams of the Czech First League 
gained promotion to the UEFA competitions and the 

last 2 teams were relegated to the Czech National Soccer 
League (2nd league).

All the professional players participated in the reg-
ular training sessions and scheduled matches of the 
competition during the 2016–2017 season. The subjects 
in the comparative group were involved in recreation-
al sport activities only or did not engage in any sport. 
Additionally, they had not engaged in any competitive 
sport training in the past.

Procedure

The bioelectrical impedance analysis was carried 
out in accordance with the recommended domestic 
and international standards of the International So-
ciety for the Advancement of Kinanthropometry [17, 
18]. Football players were tested in one week after the 
end of the season (i.e. after the last competition match). 
Each of the participating teams was examined during 
one day. Body height was measured with a stadiom-
eter (Leicester High Measure MK II, Leicester, Great 
Britain). Total body weight, fat free mass (FFM), skele-
tal muscle mass (SMM), BFM, and body fat percentage 
(BF%) were determined with the use of a calibrated 
InBody 230 bioelectrical impedance device (Biospace, 
Seoul, Korea) in the morning, after overnight fasting, 
after emptying the bladder and in euhydrated state. 
The participants were instructed not to perform any 
physical activity for 24 hours before the body compo-
sition measurement. All the participants were exam-
ined while wearing light underwear.

Statistical analyses

Data obtained in the investigation were analysed 
with the Statistica software (version 10; Statsoft, Tulsa, 
OK, USA). The data were not normally distributed, 
as verified with the Kolmogorov-Smirnov test. Krus-

Table 1. Descriptive anthropometric and biometric data of the participants

Promoted group (n = 59)
mean (SD)

Relegated group (n = 76)
mean (SD)

Comparative group (n = 68)
mean (SD)

Age (years) 25.59 (4.34) 22.56 (4.51) 26.15 (8.07)
Height (cm) 183.12 (5.93) 183.88 (5.77) 178.68 (6.49)
Weight (kg) 80.78 (7.17) 79.07 (7.68) 77.10 (8.90)
FFM (kg) 70.25 (6.72) 71.11 (7.05) 65.15 (8.02)
SMM (kg) 40.29 (4.01) 40.82 (4.13) 37.03 (4.82)
BFM (kg) 10.53 (2.94) 7.96 (3.04) 19.85 (10.23)
BF% 13.03 (3.41) 10.01 (3.44) 22.36 (7.20)

FFM – fat free mass, SMM – skeletal muscle mass, BFM – body fat mass, BF% – body fat percentage
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kal-Wallis ANOVA was used to investigate differences 
between all the groups. The differences in the anthropo-
metric variables between participants with different 
performance levels were determined with the non-
parametric Mann-Whitney U test. The significance 
level was set at  = 0.05. The effect size was assessed 
by Cohen’s d as follows: small effect: 0.20  d < 0.50, 
medium effect: 0.50  d < 0.80, and large effect: d  
0.80 [19].

Ethical approval
The research related to human use has been com-

plied with all the relevant national regulations and 
institutional policies, has followed the tenets of the 
Declaration of Helsinki, and has been approved by the 
authors’ institutional review board or an equivalent 
committee.

Informed consent
Informed consent has been obtained from all indi-

viduals included in this study.

Results

The results showed (Table 2) that the promoted 
group reported significantly higher BF% (p < 0.001, 
d = 0.880) and BFM (p < 0.001, d = 0.908) than the rel-
egated group. However, we found no significant differ-
ences between the two groups in terms of FFM (p = 
0.714), SMM (p = 0.67), height (p = 0.413), or weight 
(p = 0.132).

As expected, both groups of professional soccer play-
ers had significantly lower BF% (ppromoted < 0.001, prelegated 
< 0.001) and BFM (ppromoted < 0.001, prelegated < 0.001), 
and significantly higher FFM (ppromoted < 0.001, prelegated 
< 0.001) and SMM (ppromoted < 0.001, prelegated < 0.001) 
as compared with the comparative group (Table 2).

Discussion

We evaluated the body composition of professional 
soccer players with different performance levels; how-
ever, we did not consider the playing position of the 
players. Instead, we analysed the data with respect to 
the performance level of the players according to the 
final standings of their teams in the league. Moreover, 
we assessed whether BFM was a limiting factor for soc-
cer-specific performance in professional soccer players.

The present findings revealed no differences in FFM 
or SMM between the promoted and relegated groups. 
As muscular strength is strongly correlated to soccer-
specific movements and motion patterns [5], the lack 
of differences in FFM or SMM indicates that these 
factors are related to the performance level of profes-
sional soccer players. Though the relegated group com-
prised younger players than the promoted group, there 
were no significant differences in weight and height. 
This finding is similar to that of a study evaluating 
the body composition of members of U21 and U18 
squads of an English Premier League soccer team [20]. 
In the present study, the only significant differences were 
found in BFM and BF%, with the promoted group 
showing higher values than the relegated group.

So far, research on the relationship between body 
fat and performance has been scarce. Body composi-
tion parameters such as BFM may contribute to agility 
performance. Agility, which can be defined as rapid 
whole-body movement with change of velocity or di-
rection [21], is considered as a key part of performance 
in team sports [22, 23], such as soccer. It is assumed 
that greater force production is required to produce a 
given change in velocity or direction in athletes with 
higher BF%. A study evaluating soccer players’ agili-
ty [24] revealed that players who performed better in 
the change of direction speed (CODS) test tended to 

Table 2. Differences in selected anthropometric parameters between groups

p value
(promoted × relegated)

p value
(promoted × comparative)

p value
(relegated × comparative)

Height 0.413 0.001 0.001
Weight 0.133 0.002 0.076
FFM 0.714 0.001 0.001
SMM 0.670 0.001 0.001
BFM 0.001 0.001 0.001
BF% 0.001 0.001 0.001

FFM – fat free mass, SMM – skeletal muscle mass, BFM – body fat mass, BF% – body fat percentage
0.001 indicates p < 0.001
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have lower BFM. However, there was no direct corre-
lation between CODS and BF%. Though the importance 
of lower BF% in maximizing CODS is hypothesised, 
the relationship between these variables remains un-
clear. Nevertheless, muscle mass and other leg strength 
qualities have been highlighted as some of the impor-
tant factors influencing agility [25].

It is well known that every professional soccer player 
is required to meet some physiological and morpho-
logical demands [2, 26]. Despite the fact that body 
composition influences performance in soccer [7], ac-
cording to recent studies [8, 12, 27], technical and tac-
tical aspects seem to be more important. A study that 
evaluated the influence of high intensity running on 
overall team success [11] reported that high levels of 
physical performance was not as important to success 
in competition as the overall intensity of work in rela-
tion to the tactical and technical effectiveness of the 
team. Therefore, a direct style of play with a lot of 
shooting attempts [8] should be adopted by teams to 
ensure success.

On the basis of the statistics of the 2016–2017 
season of the Czech First League [28], the top 3 teams 
(promoted group) had a higher average number of shots 
on target (153 shots) than the bottom 3 teams (rele-
gated group, 112 shots). Similarly, the average number 
of shots off target was higher for the promoted group 
(418 shots) than that for the bottom 3 teams (324 shots). 
These results confirm the findings that successful 
teams need to have a higher number of total shots 
and shots on target [29, 30]. One study [12] identified 
performance indicators that discriminated winning 
teams and drawing and losing teams in the UEFA 
Champions League. Another study [27] determined 
specific performance indicators that distinguished top 
clubs on the basis of significantly different pitch action 
performance in the Spanish Soccer League. Both studies 
showed that top teams had significantly higher val-
ues of total shots and shots on target than the teams 
with lower performance levels.

The present results showed that higher BFM was 
not a limiting factor for soccer-specific performance 
in professional soccer players. The tactical and tech-
nical aspects of soccer-specific performance seems to 
be important to success in professional soccer compe-
titions. To fulfil these tactical and technical demands, 
every professional soccer player has to meet some spe-
cific physiological requirements. Experience and ma-
turity, represented by the number of years of playing at 
the professional level, may also be factors influencing 
soccer-specific performance because experienced soc-
cer players are likely to adapt more quickly to changing 
conditions during a competitive match.

Conclusions

In summary, the present results revealed no sig-
nificant differences in body height, body weight, FFM, 
or SMM between the top and bottom 3 soccer teams 
(promoted and relegated groups, respectively) of the 
Czech First League. However, there were significant 
differences in BFM: players with better performance 
(promoted group) had higher BFM than those with 
low performance (relegated group). Therefore, we con-
clude that higher BFM is not a limiting factor for soc-
cer-specific performance in professional soccer players.
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