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AbstrACt
Purpose. this study examined the impact of playing position and age on professional soccer players’ anthropometric char-
acteristics and aerobic performance.
Methods. A total of 308 professional soccer players (25.42 ± 4.66 years, 178.88 ± 6.13 cm, 76.72 ± 7.05 kg) from the Eastern 
Mediterranean participated in the study. they were divided into 5 playing positions (defenders, midfielders, full-backs, forwards, 
wingers) and categorized into 3 age groups (18–24, 25–29, 30–35 years). Anthropometric variables were recorded. In addition, 
maximal cardiopulmonary exercise testing on a treadmill was performed to assess the players’ aerobic physical fitness.
Results. A two-way MANOVA factorial analysis indicated that there was a significant main effect of playing position 
[F(12,25) = 9.34, p < 0.001] and age [F(6,548) = 6.80, p < 0.001] on the anthropometric characteristics of the players. More-
over, the multivariate analysis implied a significant main effect of age [F(4,448) = 4.47, p = 0.002] and a marginal sig ni ficant 
effect of playing position [F(8,448) = 1.77, p = 0.81] on maximal oxygen consumption and run times. However, there was 
no significant interaction between playing position and age.
Conclusions. the findings of the present study significantly contribute to understanding male soccer players’ age-related 
and performance characteristics in the Eastern Mediterranean region. Our results can be applied to ensure training specificity, 
aid in contract arrangements and player replacement, and identify the best players for particular playing positions.
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Introduction

It is generally recognized that soccer performance 
depends upon a myriad of factors that include but are 
not limited to anthropometric characteristics of the 
players [1], physical fitness [2], tactical and technical 
skills [3, 4], seasonal [5, 6] and environmental factors 
[7], as well as genetic determinants [8]. A comprehen-
sive interpretation and evaluation of soccer perfor-
mance can become challenging if the complex inter-
relationships between the aforementioned factors are 
considered. Numerous studies affirm that players should 
maintain high cardiovascular fitness to meet the re-
quirements of such a physically demanding sport in 
which high-intensity actions are interspersed with low-
intensity activities [7, 9].

Physical fitness and anthropometric measurements 
of soccer players have been studied extensively. the 

differences in anthropometric characteristics often 
documented among professional soccer players usually 
depend on their playing position and the requirements 
of the positional tasks [10–12]. Alongside playing po-
sition, physiological profiling in elite male players has 
highlighted the influence of age on a range of physical 
characteristics [1, 12, 13]. With regard to anthropo-
metric measurements, brazilian soccer players were 
found to have different anthropometric characteristics 
(smaller stature and body weight) and maximal oxygen 
consumption (VO2max) profiles than European soccer 
players, which may be partially explained by the fact 
that the former group focuses more on the technical 
component than on the physical elements of the game 
[11]. In addition, spanish and Italian leagues appear to 
have shorter and lighter players compared with Eng-
lish and German leagues [14].

https://orcid.org/0000-0002-1139-7731
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regarding the playing position, midfielders gener-
ally spend less time standing and walking than the 
rest of the players [5]. Furthermore, midfielders cover 
more distance than full-backs, forwards, and defend-
ers [5, 10]. relevant research demonstrated that differ-
ent playing positions had different physical demands 
when English Football Association Premier League 
soccer players were examined. the study indicated that 
players’ position significantly influenced time spent 
sprinting, running, shuffling, skipping, and standing 
still [15], with defenders performing the highest amount 
of jogging, skipping, and shuffling movements and sig-
nificantly less sprinting and running compared with 
the remaining positions. Furthermore, midfielders spent 
significantly less time standing still and shuffling and 
the most time running and sprinting [15].

In agreement were the results obtained by di salvo 
et al. [10] among Latin players. they indicated that 
sprinting characteristics were influenced by position, 
with wide midfielders completing more high-intensi-
ty activities during training sessions than any other 
position in order to achieve the performance level re-
quired during the match. similarly, it has been veri-
fied that high-intensity running with and without ball 
possession is reduced during various phases of the 
game, and the activity profiles and fatigue patterns 
vary among the different playing positions [16]. Posi-
tional demands were also associated with age. A re-
cent investigation demonstrated that despite the de-
creased high-intensity running performance of older 
wide midfielders and attackers (30 years and over), their 
overall physical efforts remained similar to those of 
younger players [17]. More specifically, the study re-
vealed that professional soccer players aged over 30 
years exhibited a significantly lower performance in 
the total distance covered, the number of fast runs, and 
the number of sprints compared with younger players 
(aged  30 years). despite those negative changes, the 
player’s ability to make successful passes increased 
with age. these effects were confirmed for all positions 
except wide midfielders. the playing position is also 
partly dependent on age, as research indicates that goal-
keepers are significantly older than midfielders and for-
wards, while defenders are older than forwards [14].

Finally, a recent study that investigated the influence 
of genetic variants on performance in speed, power, and 
strength of elite soccer players depending on their play-
ing position showed that genetic variants such as the 
ACtN3 r allele, NOs3 Glu/Glu genotypes, and IL1rN*2 
allele predisposed players to occupy the attacker or de-
fender playing position in elite soccer, with those po-

sitions exhibiting higher strength and power measures 
than midfielders [8]. Concurrently, midfielders had 
lower strength and power than other playing positions 
without relation to strength and power genes [8].

regarding VO2max, even though it is not the only 
determinant of success in soccer, an average of 
60 ml/kg/min has been suggested as a threshold for 
a satisfactory physiological attribute in men’s elite foot-
ball [18]. In addition to VO2max, body fat percentage 
(bF%) has been reported as an essential parameter 
for soccer players, as higher values can be associated 
with increased body weight. It was demonstrated that 
the bF% of players participating in different divisions 
in Cyprus ranged 10–12%, with no significant differ-
ences across playing standards or positions [19].

Conclusively, analysing the positional differences in 
performance characteristics, coupled with an in-depth 
understanding of the age-related differences, not only 
will add to the limited research that exists in the East-
ern Mediterranean region but also can be applied to 
ensure training specificity, aid in contract arrange-
ments and player replacement, and identify the best 
players for particular playing positions. therefore, it is 
pertinent to investigate the effect of each factor sepa-
rately and the impact of age-position interaction on an-
thropometric and performance characteristics. there-
fore, this investigation aimed to assess the effect of 
playing position and age interaction on professional 
soccer players’ anthropometric characteristics and 
aerobic performance by utilizing a series of anthropo-
metric and performance measures.

Material and methods

Participants

A total of 308 professional soccer players partici-
pating in the first division in the Eastern Mediterra-
nean volunteered to participate in this observational 
study. the data were collected over 2 consecutive pre-
season preparation periods from 5 different soccer clubs. 
the players were divided into 5 playing positions and 
categorized into 3 age groups. the 3 age groups were: 
18–24 years, 25–29 years, and 30–35 years, while 
the 5 playing positions were: defenders, midfielders, 
full-backs, forwards, and wingers. Age, stature, body 
weight, and bF% were recorded before testing. the 
aerobic physical fitness was assessed through incre-
mental cardiopulmonary exercise testing (CPEt) to 
exhaustion on a treadmill. It should be noted that all 
participants were familiar with the testing procedures 
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as the process is part of their annual schedule. Par-
ticipation in the study was voluntary, and all players 
were informed of the risks of the investigation. Athletes 
who reported musculoskeletal injuries within 6 months 
before the testing were excluded from the study. Fur-
thermore, goalkeepers were not included in the sta-
tistical analysis. All athletes were advised to abstain 
from heavy physical activity on the day prior to test-
ing. the measurements were obtained between 9:00 
and 15:00.

Procedure

Anthropometric measurements were recorded by 
using a wall stadiometer (Leicester; tanita, tokyo, 
Japan) to determine the players’ stature and a leg-to-leg 
bioelectrical impedance analyser (bC418MA; tanita) 
to assess body composition. All participants were in-
structed to follow the standard bioelectrical imped-
ance analysis guidelines [20] before the measurements 
were obtained. they proceeded with an incremental 
maximal CPEt until they reached exhaustion on a 
treadmill (h/p/Cosmos Quasar med; h/p/Cosmos sports 
& Medical GmbH, Nussdorf, Germany). A breath-by-
breath analysis was performed on the Cosmed Quark 
CPEt (rome, Italy) system. Laboratory conditions were 
kept constant, with the temperature of 22 ± 1°C and 
relative humidity of 50%. the players were tested by 
following the modified Heck incremental maximal 
protocol, which had been previously validated for its 
reliability to test soccer players [21]. the test came to 
an end when the participant reached volitional fatigue 
or when there was no variation among the VO2 levels 
while the workload increased. VO2max was detected 
after having the results filtered to identify the high-
est value for an average of 10 seconds.

statistical analysis

sPss 26.0 for Windows (sPss Inc., Chicago, UsA) 
was used to analyse the results. Means and standard 
deviations were calculated for all the parameters. the 
homogeneity of variance was verified with the brown-
Forsythe test. the assumptions of multicollinearity, 
equality of covariance, and normality were met for all 
the variables. A two-way MANOVA factorial analysis 
was utilized to examine the impact of playing position 
and age on various anthropometric and performance 
variables. then, univariate ANOVA followed by post-
hoc tests served to determine the playing positions and 
age groups with a significant difference in stature, bF%, 

body weight, and performance variables (VO2max and 
run time). Measures of effect size were reported with 
(partial) eta squared ( 2) (0.01 indicated a small ef-
fect, 0.06 indicated a medium effect, and 0.14 indicated 
a large effect). the statistical significance of the results 
was accepted at p < 0.05.

Ethical approval
the research related to human use has complied 

with all the relevant national regulations and institution-
al policies, has followed the tenets of the declaration 
of Helsinki, and has been approved by the University of 
Central Lancashire science, technology, Engineering, 
Medicine and Health ethics committee board and the 
Cyprus National Committee on bioethics.

Informed consent
Informed consent has been obtained from all indi-

viduals included in this study.

Results

the descriptive characteristics of the professional 
soccer players per playing position and age category 
are presented in table 1. the statistical analysis re-
vealed a significant main effect of playing position 
[F(12,725) = 9.34, p < 0.001; Wilk’s  = 0.684, partial 

2 = 0.12] and age [F(6,548) = 6.80, p < 0.001; Wilk’s 
 = 0.86, partial 2 = 0.07] on the anthropometric char-

acteristics of the players. More specifically, the defend-
ers and forwards were taller than the midfielders, 
full-backs, and wingers (table 1). Furthermore, bF% 
was demonstrated to be consistently higher in the older 
players of all playing positions (table 1). In addition, 
the multivariate analysis indicated that there was a sig-
nificant main effect of age [F(4,448) = 4.47, p = 0.002; 
Wilk’s  = 0.940, partial 2 = 0.031] and a marginal 
significant effect of positional differences [F(8,448) = 
1.77, p = 0.81; Wilk’s  = 0.940, partial 2 = 0.031] on 
VO2max and run times. More specifically, younger mid-
fielders, full-backs, and wingers had greater VO2max 
values than the forwards and defenders of any age group. 
Furthermore, the run time of midfielders was signifi-
cantly greater than in the rest of the playing positions 
(table 2).

However, there was no significant interaction be-
tween playing position and age. Univariate ANOVA 
analysis indicated significant differences in stature 
[(F(4,267) = 24.89, p < 0.001; partial 2 = 0.27] (Fig-
ure 1) and body weight [F(4,276) = 18.76, p < 0.001; 
partial 2 = 0.21)] (Figure 2) but not in bF% among 
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the playing positions. For the independent variable of 
age group, the results demonstrated significant dif-
ferences in stature [F(2,276) = 4.45, p < 0.05; partial 

2 = 0.031], body weight [F(2,276) = 17.00, p < 0.001; 
partial 2 = 0.113], and bF% [F(2,276) = 9.13, p < 0.001; 
partial 2 = 0.065]. Furthermore, post-hoc multiple 
comparisons revealed that the age group of 30–35 years 
was significantly taller (p < 0.05) than the younger 
groups. In addition, the age group of 18–24 years had 

significantly lower body weight, bF%, and stature (p < 
0.05) than the older groups. Also, post-hoc analysis by 
playing position indicated that the defenders and for-
wards were significantly taller and heavier (p < 0.05) 
than the rest of the positions. However, bF% exhibited 
no significant difference among playing positions.

the differences in run times and VO2max among 
the playing positions are presented in table 2. the only 
significant difference [F(4,239) = 3.29, p = 0.018; par-

table 1. descriptive characteristics of the professional soccer players per playing position and age category

Playing position Age group
Height (cm)

M ± SD
Weight (kg)

M ± SD
body fat (%)

M ± SD
n

defenders

18–24 180.92 ± 5.45 76.64 ± 6.03 11.02 ± 2.98 31
25–29 183.52 ± 6.38 82.05 ± 7.02 11.55 ± 3.56 24
30–35 185.57 ± 3.92 82.89 ± 5.65 11.76 ± 2.26 14
total 182.77 ± 5.76 79.79 ± 6.86 11.35 ± 3.05 69

Midfielders

18–24 176.50 ± 5.08 72.81 ± 4.58 10.58 ± 2.67 31
25–29 177.62 ± 5.73 76.34 ± 5.39 11.37 ± 1.76 29
30–35 177.91 ± 6.00 76.34 ± 5.80 12.11 ± 2.26 27
total 177.31 ± 5.57 75.08 ± 5.46 11.32 ± 2.33 87

Full-backs

18–24 175.69 ± 4.16 71.62 ± 5.24 11.56 ± 2.60 18
25–29 177.39 ± 5.23 75.17 ± 6.49 10.41 ± 2.60 18
30–35 178.44 ± 3.03 76.52 ± 4.04 12.95 ± 2.50 17
total 177.15 ± 4.33 74.39 ± 5.67 11.61 ± 2.73 53

Forwards

18–24 182.28 ± 5.36 80.14 ± 7.16 10.26 ± 2.79 18
25–29 183.61 ± 8.57 85.33 ± 10.65 13.86 ± 4.19 9
30–35 182.62 ± 4.98 81.85 ± 4.82 11.68 ± 2.82 13
total 182.69 ± 5.96 81.87 ± 7.54 11.53 ± 3.39 40

Wingers
18–24 173.78 ± 3.43 71.26 ± 5.07 9.92 ± 3.35 23
25–29 175.31 ± 5.24 76.49 ± 8.12 13.44 ± 2.94 18
total 174.45 ± 4.33 73.55 ± 7.01 11.47 ± 3.60 41

table 2. the differences among playing positions in run times and VO2max

dependent variable Position Mean
standard  

error

95% confidence interval

Lower bound Upper bound

run time (min)

defender 15.69 0.24 15.22 16.17
Midfielder 16.74* 0.19 16.35 17.12
Full-back 16.42 0.26 15.91 16.92
Forward 16.10 0.30 15.52 16.68
Winger 16.48 0.29 15.91 17.05

VO2max (ml/kg/min)

defender 57.18 0.81 55.57 58.78
Midfielder 58.83 0.66 57.53 60.12
Full-back 57.47 0.88 55.75 59.20
Forward 56.58 1.00 54.60 58.56
Winger 58.91 0.98 56.98 60.84

VO2max – maximal oxygen consumption
* p < 0.05
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* p < 0.01

Figure 1. stature of the players by age and position

Figure 2. body weight of the players by age and position

* p < 0.01
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table 3a. Age differences for run time and VO2max

Age group Parameter run time (min) VO2max (ml/kg/min)

18–24

Mean 16.48 59.48*
standard deviation 1.67 6.06
n 107 118
standard error of mean 0.16 0.56

25–29

Mean 16.43 57.24
standard deviation 1.63 5.38
n 87 92
standard error of mean 0.17 0.56

30–35

Mean 16.15 56.34
standard deviation 1.77 5.26
n 58 63
standard error of mean 0.23 0.66

                   VO2max – maximal oxygen consumption
                   * p < 0.05

table 3b. Age position interaction differences for run time and VO2max

dependent variable Position Age group Mean
standard  

error

95% confidence interval

Lower bound Upper bound

run time (min)

defender
18–24 15.61 0.31 15.00 16.22
25–29 16.20 0.35 15.52 16.89
30–35 15.27 0.55 14.19 16.34

Midfielder
18–24 16.58 0.33 15.93 17.23
25–29 16.82 0.33 16.17 17.46
30–35 16.81 0.35 16.12 17.50

Full-back
18–24 17.04 0.45 16.15 17.94
25–29 16.72 0.41 15.91 17.53
30–35 15.48 0.47 14.55 16.42

Forward
18–24 17.22 0.42 16.39 18.05
25–29 15.08 0.62 13.86 16.30
30–35 16.00 0.47 15.07 16.94

Winger
18–24 16.71 0.38 15.97 17.45
25–29 16.25 0.44 15.39 17.11
30–35

VO2max (ml/kg/min)

defender
18–24 57.15 1.05 55.08 59.22
25–29 58.14 1.19 55.80 60.48
30–35 56.25 1.86 52.59 59.91

Midfielder
18–24 60.55 1.11 58.36 62.75
25–29 58.31 1.11 56.11 60.50
30–35 57.62 1.19 55.28 59.96

Full-back
18–24 60.09 1.54 57.05 63.13
25–29 57.91 1.39 55.17 60.65
30–35 54.43 1.61 51.26 57.59

Forward
18–24 59.22 1.44 56.39 62.06
25–29 54.66 2.10 50.51 58.81
30–35 55.85 1.61 52.68 59.02

Winger
18–24 62.20 1.28 59.68 64.71
25–29 55.62 1.49 52.69 58.55
30–35

VO2max – maximal oxygen consumption
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tial 2 = 0.051] observed was in the run time between 
the midfielders and defenders, with the defenders run-
ning significantly shorter on the treadmill. Finally, the 
analysis demonstrated that the professional soccer 
players within the age group of 18–24 years had signifi-
cantly greater VO2max than the older groups (table 3a) 
but with no playing position interaction (table 3b).

Discussion

the current study aimed to assess the impact of age 
and playing position on the anthropometric character-
istics and aerobic performance of professional male 
soccer players in the Eastern Mediterranean region. 
the study indicated a significant main effect of play-
ing position and age on anthropometric variables and 
performance. However, there was no significant inter-
action between playing position and age. Younger players 
(18–24 years) demonstrated significantly lower body 
weight, bF%, and stature, while the older age group 
(30–35 years) was significantly taller. In addition, de-
fenders and forwards were significantly taller and 
heavier than the rest of the playing positions, while 
their bF% was not significantly different.

the positional differences observed in this study 
are in agreement with previous findings presented on 
English Premier League players where defenders were 
taller than midfielders but not significantly taller than 
forwards [22]. similarly, it was demonstrated that de-
fenders were taller and heavier than the remaining 
playing positions except for goalkeepers [23]. the dif-
ferences in stature between the defenders and forwards 
compared with the rest of the playing positions reflect 
the demands of those positions, with increased stat-
ure being an essential component of their success. Evi-
dence suggested that anthropometric characteristics 
may impact on soccer success, with stature and body 
weight being advantageous for certain positions, such 
as goalkeepers, defenders, and attackers [24]. this study 
indicated that defenders and forwards were signifi-
cantly taller and heavier than the rest of the playing 
positions, while their bF% was not significantly dif-
ferent, which implies that the increased body mass 
may be attributed to increased stature or increased 
muscle mass. these results may also be explained by 
a study demonstrating that certain genetic variants pre-
disposed players to occupy the attacker or defender 
playing position in elite soccer, with those positions 
exhibiting higher strength and power measures and 
thus increased muscle mass than midfielders [8]. On 
the contrary, a review indicated positional differences 

in bF%: midfielders presented the lowest bF%, while 
others reported that only the goalkeepers’ and defend-
ers’ bF% was greater than that of midfielders [25]. An 
additional study revealed significant in-season vari-
ations in bF% (between start- and mid-season and mid- 
and end-season) and fat-free body mass (between start- 
and mid-season and start- and end-season), while the 
body mass remained unchanged [26]. the same inves-
tigation confirmed that the fluctuations in bF% and 
fat-free body mass at different points of the season dif-
fered across the positional groups, especially in defend-
ers and midfielders, while no association was observed 
between measures and exposure time [26].

the positional requirements explain why midfield-
ers must be explosive, lighter, and shorter [5]. Most dif-
ferences between positions are related to defenders’ 
completing less actions and distances than other out-
field playing positions [27]. Furthermore, defenders 
operate in a relatively small area in the field. they thus 
have reduced opportunities to produce high-speed ef-
forts and have fewer accelerations and decelerations 
relative to other playing positions [11], which may ex-
plain why they are taller and heavier than the rest of 
the playing positions, especially midfielders.

Even though the aging process has an impact on 
physical fitness [1], it is debatable whether the perfor-
mance of elite soccer players during the games is in-
deed compromised. research indicates that it is com-
mon for goalkeepers to be older than midfielders and 
forwards, while defenders appear to be older than for-
wards [14]. A recent study investigating the effect of age 
on different positional demands demonstrated that 
although high-intensity running performance de-
creased with advancing age, older wide midfielders 
and attackers (30 years and over) who were still playing 
in the league presented similar physical efforts [17]. 
Our study revealed that the only significant difference 
in the run times was between the midfielders and 
defenders, with the defenders demonstrating shorter 
running time, while age did not affect the running time 
on the treadmill. Interestingly, out of the 308 profes-
sional soccer players involved in this investigation, 
none of the participants over the age of 30 was reported 
in the winger playing position group. An additional 
study demonstrated that an aging trend had occurred 
in the previous 3 decades, with the players’ average age 
rising from 24.9 to 26.5 years [28]. Furthermore, the 
researchers indicated that goalkeepers and centre 
backs tended to peak later than attackers, and their 
peak performance could last until the age of about 31 
years [28].
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With regard to VO2max, this study showed that the 
age group of 18–24 years had significantly greater 
VO2max values than the older groups but with no play-
ing position interaction, implying that the differences 
existed despite the playing position of the players. bo-
tek et al. [1] observed that older players (> 30 years) 
presented significantly lower VO2max values, stating 
that it did not necessarily mean a decline in perfor-
mance as it might be explained by the decrease of 
maximal heart rate in the oldest players. While some 
studies reported that midfielders had higher VO2max 
values than the rest [29], other investigators indicated 
no significant differences in VO2max values among 
the different playing positions. At the same time, they 
suggested that VO2max was not a good discriminator 
of aerobic fitness [30]. specifically, Modric et al. [30] 
confirmed that the running speeds at the aerobic and 
anaerobic thresholds were better indicators of aerobic 
fitness in soccer players at different playing positions. 
In our study, aerobic performance, as determined by 
the running time on the treadmill, was only influenced 
by the playing position and not by age.

When considering positional differences and age, 
it needs to be highlighted that the role of the midfield 
player is to support both attacking and defensive ac-
tivities, whereas defenders are predominantly involved 
in defensive activities. Furthermore, players’ technical 
abilities, decision-making, game intelligence, and team 
tactics are essential factors that might influence the 
execution of technical tasks [31]. All the points men-
tioned above may explain the results of an investigation 
which demonstrated that defenders were older and 
more experienced than both the midfielders and at-
tackers. Conclusively, the lower physical demand for 
defenders is likely why they tend to peak at a later age 
and maintain high performance at an older age [28].

Conclusions

the present findings significantly contribute to un-
derstanding male soccer players’ age-related and per-
formance characteristics. the results of this study may 
provide valuable information for coaches and manag-
ers to guide decisions regarding training strategies, 
player selection based on the anthropometric and physi-
cal demands of each position, and contract policies, e.g. 
with reference to when a new contract would be signed 
or when to replace or transfer a player on the basis of 
their age and playing position. special consideration 
should be given to players over 30 years, especially if 
they are defenders. Also, a more extensive evaluation 
should be conducted for forwards, midfielders, and 

wingers, given the higher physical demands of those 
positions. It is interesting to note that among the 308 
players involved in the study, no wingers over the age 
of 30 were identified. Furthermore, in the context of 
our results, it is pertinent that coaches and practitioners 
create position-specific conditioning programs with 
different training loads to reflect the demands of each 
playing position. Also, understanding the positional 
differences in performance characteristics, coupled 
with an in-depth knowledge of the age-related differ-
ences, may allow coaches to make specific adjustments 
when certain game strategies are to be employed. For 
example, more mature defensive players who have 
more technical skills may be selected if the game re-
quires adopting more defensive tactics.

to our knowledge, this is one of the few studies that 
included only professional adult male players of the 
first division in the region to examine the impact of age 
and playing position on anthropometric characteris-
tics and physical fitness. Future longitudinal studies 
utilizing the global positioning system and video analy-
sis are required to provide conclusive evidence on the 
effects of age on competitive game performance. It 
should be noted that the current data only provide 
a snapshot of the physical characteristics of players and, 
consequently, fail to establish any within- or between-
season changes in anthropometric characteristics or 
performance.
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