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Abstract
For male soccer players, the anthropometric profile and physical performance is already known but in women it is not well

documented, the knowledge of these differences can qualify the training. Therefore, the aim of this study was two-fold: (i)

to compare the anthropometric profile and physical fitness of Brazilian professional female and male soccer players; and (ii) ana-

lyze the relationships between anthropometric and physical fitness measures per sex. A cross-sectional study including 92 pro-

fessional soccer players 44 women and 48 men was conducted. After one week of the end of the pre-season, the players from

four different teams were assessed to anthropometric profile assessments and physical performance tests (e.g., jumping, linear

sprint, change-of-direction and aerobic based test). Comparisons, correlation, and effect size analysis were performed between

groups. Apart from the age and change-of-direction test, all other anthropometric and physical performance variables were sig-

nificant different between women and men. Men were significantly faster than women in the 20 m linear sprint test (8.87%; p<
.001; d=2.382). The sum of skinfolds was correlated with some physical performance variables; however, body mass and body

height were corrected with physical performance only for female soccer players. Thus, men performed better than women for

most physical tests and presents differences in the anthropometric profile. Finally, coaches should consider that the anthropo-

metric and performance profile are correlated differently between female and male soccer players. Thus, coaches should con-

sider gender-specific parameters to create goals about the anthropometric and physical performance profile of players.
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Introduction
Soccer is an intermittent intensity multifaceted sport, in
which success depends on several physical, technical, and
tactical factors.1,2 From the physiological perspective,
soccer combines aerobic and anaerobic efforts at different
intensity levels with irregular pauses and short duration
intense actions such as repeated high-speed bouts.3,4

Moreover, it is a team sport with unique performance char-
acteristics and demands3–5 and a number of physical and
anthropometric prerequisites are necessary to compete at
the elite level.6 Through anthropometry it is possible to
measure the human body and to quantify and define mor-
phological characteristics.7 The role of morphological
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characteristics and body constitution is critical and affects
performance in modern soccer.7,8 For male soccer players
the morphological structure is already known7 but in
women it is not well documented.

Although female participation in soccer has experi-
enced rapid growth in recent years, there is a significant
imbalance in the volume and consistency of scientific
research on elite female soccer in comparison to their
male counterparts.9 During playing time different skills,
such as sprinting, jumping, and changing direction, are
combined with technical-tactical elements, such as drib-
bling, passing, and shooting, among others.10 Female as
male players are expected to possess well developed
aerobic fitness and anaerobic power, coupled with good
agility11,12 to be capable of maintaining high intensity
and power during fast movements over the entire
match.13 The assessment of player’s lower limb power,
linear speed, and aerobic/anaerobic performance is exten-
sively utilized to assess if players possess the required
physical attributes to meet the match demands. The
YoYo intermittent recovery test level 1 test (YoYo
IRL1) has been related to the ability to perform bouts
of high intensity exercise during men’s and women’s
soccer.13,14 Mujika et al.15 reported that the ability to
perform intermittent high-intensity exercise for prolonged
periods of time, as measured by the YoYo IRL1, consti-
tutes a discriminative variable both in Spanish women
and men soccer players. In the Mujika et al.15 study,
the senior female players were only able to cover half
the distance covered by their male counterparts in the
YoYo IRL1. It is known, however, that differences in
YoYo IRL1 performance have been reported to depend
on training status, period of the season, and explosive
strength of the lower limbs.14,16 The difference reported
by Mujika et al.15 between the genders, in the perform-
ance of YoYo IRL1, may be partly explained by the dif-
ference reported by Krustrup et al.13 in high-intensity
activities in elite female soccer match-play with respect
to the men’s game. This finding may also probably
reflect the lower level of development of female soccer
endurance and power performance in the context in
which this Mujika et al.15 study was performed. Despite
match fatigue showing a similar profile across the
sexes, elite female players have been reported to cover
less distance (∼33% less) at high intensity (speed
>15 km/h) than male players matched for age and com-
petitive standard.13 However, it has been shown that the
physiological demand, namely the percent of maximum
heart rate and the percent of maximum oxygen consump-
tion imposed on male and female elite players, is similar.1

Given the high demands of the match, elite soccer players
of both genders must be trained to cope successfully with
physical stress. The knowledge of anthropometric and
fitness profiles of players has been indicated as valuable
resource information to coaches and sport scientists for the

development of procedures and specific training proto-
cols.9,10,17,18 The studies present in the literature help with
this information, however, to the best of our knowledge, no
study was found that analyzed the anthropometric profile
and physical performance of male and female soccer
players after professionalization in women’s soccer in
Brazil. With the results of the study, the coaches will be
able to verify if the goals for the anthropometric profile and
physical performance should take into account the player’s
gender. In addition, coaches will be able to understand
whether the player’s gender interferes in the relationships
between the variables, helping in the training prescription.

Thus, the aim of this study was two-fold: (i) to compare
the anthropometric profile and physical fitness of Brazilian
professional female and male soccer players; and (ii)
analyze the relationships between anthropometric and phys-
ical fitness measures per sex. Based on the cited studies, it
was hypothesized that the anthropometric and performance
measures would be different between the sex and that asso-
ciations between performance variables are related to the
anthropometric profile.

Materials and methods

Design and setting
This study followed a cross-sectional design. Four profes-
sional soccer teams (two male and two female) were evalu-
ated. Thus, the players were assessed in average one weeks
after the beginning of the pre-season. In the middle time,
they performed eight training sessions. Players were
recruited by convenience sampling. The context of data col-
lection involved a rest period of 20 hours between the last
training session and the data collection day. The assessments
were performed in the morning starting at 9 a.m., approxi-
mately 1 hour after the breakfast and 1 hour and 30
minutes afterwaking up. The assessment startedwith anthro-
pometry and skinfolds, and followed the same order with a
standardized warm-up protocol consisting in 10 minutes of
dynamic movements normally used before soccer games, a
5 minutes of rest, jumping tests, 5 minutes of rest, linear
20-m sprint test, 10 rest, change-of-direction test, 10
minutes rest, and the aerobic capacity test.

Participants
A priori sample size calculation was made considering the
objectives of the study. The sample calculation performed
in the G * Power 3.1 program (Heinrich Heine,
Düsseldorf, Germany) with result of the comparison
between the performance in the 5-m linear velocity test in
female and male soccer players (ES= 1.77)19 identified
the need of at least 16 players (8 men and 8 women)
for the study sample, considering a power of 90%. In
addition, the sample calculation performed with the result
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of the correlation between the performance in the 10-m
sprint test and sum of six skinfolds in soccer players (r=
0.499, p= 0.01)10 identified the need for at least 38
players for the study sample, considering a power of
90%. Ninety-two professional soccer players (44 women:
23.90± 5.46 years old; 48 men: 22.80± 3.41 years old)
with at least one year of experience in professional compe-
titions voluntarily participated in the study. The female’s
soccer players were part of two professional women’s
soccer teams in Brazil that went to the final stages of the
Brazilian championship of the first division, in addition
they were part of the cast of the player teams that were peri-
odically summoned to the Brazilian women’s soccer team.
The men’s soccer players were part of two professional
men’s soccer teams in Brazil that competed in the same pro-
fessional competition in the state of Rio Grande do Sul. The
team trained regularly five to six days a week, with an
average training time of 1 hour and 10 minutes. Players
were informed of the risks and benefits of the assessment
prior to data collection and team officials provided written
informed consent prior to the investigation. The eligibility
criteria were: (i) the players must be cleared by the team’s
medical department; (ii) have played professional games
during the season. The study was approved by the
Institutional Review Board (or Ethics Committee) of
Polytechnic Institute of Viana do Castelo, School of Sport
and Leisure (code: CTC-ESDL-CE001-2021). This study
was conducted in accordance with the World Medical
Association’s code of ethics (Declaration of Helsinki),
printed in the British Medical Journal (18 July 1964).

Procedures
Anthropometric profile and physical performance tests of
players were assessed: (i) Body mass and stature; (ii) skin-
folds; (iii) squat jump (SJ); (iv) countermovement jump
(CMJ); (v) drop jump 30-cm (DJ); (vi) 20-m sprint test;
(vii) 20-m change of direction (COD) test; and (viii)
YoYo IRL1. Players were asked to maintain their regular
diet before the assessments. The objectives and methodo-
logical procedures of the study were explained to the
players and the free and informed consent form was
signed. Then, the age, body mass, body height, and sum
of seven skinfolds were measured. After the anthropometric
assessment, the players performed a warm-up protocol con-
sisted in 5 minutes of dynamic stretching followed by
5 minutes of actions that simulated the tests that would be
performed. Finally, the players performed the warm-up
and proceed to perform the jump tests, sprint test, COD
test, and the YoYo IRL1.

Anthropometric profile
The evaluations took place at 9 a.m., being carried out
1 hour after the first meal of the day. For body mass

assessment, the players were asked to be barefoot on a
scale with a resolution of 100 g (G-TECH—Accumed
Produtos Médico Hospitalares Ltda, Duque de Caxias,
Brazil). To measure body height, the players were asked
to remain in an orthostatic position with their backs
against the wall where a measuring tape with a resolution
of 1 mm was vertically fixed to the wall. With this, the
evaluator measured the body height of the players. Then,
the skinfolds (triceps, biceps, subscapularis, axillary,
suprailiac, abdominal, thigh, and calf) were measured
with a body fat caliper (CESCORF—Equipamentos
Antropometricos, Porto Alegre, Brazil) with a resolution
of 0.1 mm. The assessments were performed by the same
observer, with eight years of experience. The skinfolds
were assessed two times, and the average measure was
used for further data treatment. The time of rest between
each trial was 2 minutes. The main outcomes used for
further data treatment were body mass (kg); stature (cm);
and sum of skinfolds (mm).

Jumps tests
Three attempts were made for each type of jump. The inter-
val between attempts was 1 minute with a 3-minute interval
between the different types of jumps. Squat jump, CMJ, and
DJ were performed on a contact mat (Jump System, Cefise,
Nova Odessa, Brazil). For the SJ test, the player started
from an upright standing position with hip and knees
flexed approximately 90°, and the hands remained on the
hips. After an audible command, the player performed
rapid hip and knee extension for the jump performance,
without using countermovement20,21 The intraclass correl-
ation coefficient and Cronbach’s α coefficient for this
measure were 0.975 and .977, respectively. For the CMJ,
the player started from an upright standing position with
the hands on the hips. After an audible command, the indi-
vidual performed rapid hip and knee flexion (approximately
90°), followed by the extension of these joints for the
accomplishment of the jump20,21 The intraclass correlation
coefficient and Cronbach’s α coefficient for this measure
were 0.986 and .987, respectively. Then, to perform the
DJ, the player started from an upright position with hands
on hips and on top of a 30-cm box.22 After a sound
command, the player jumped from the box and as soon as
he touched the contact mat with his feet, he performed
rapid hip and knee flexion, followed by the extension of
these joints to perform the jump.20,21 The intraclass correl-
ation coefficient and Cronbach’s α coefficient for this
measure were 0.972 and .972, respectively. Jump heights
were calculated using the Jump System 1.0 software
(Jump System, Cefise, Nova Odessa, Brazil) installed on
a portable computer connected to the contact mat. The cal-
culation used was h= g× t2/8, which “h” is the height, “g”
is the value of the acceleration due to gravity and “t” is the
flight time. From the three trials, the outcome extracted was
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the best of the trials. The main outcomes extracted for
further statistical analysis were the SJ (cm), CMJ (cm)
and DJ (cm).

Linear sprint test
This test was evaluated through 20-m sprint. To measure the
sprints time, a triggered timing system by a photocell system
positioned at the beginning, 5-m, 10-m, 15-m, and end of the
course (20-m), with a resolution of 1 ms (CEFISE, São Paulo,
Brazil). The photocells were placed in a height of 100 cm
from the ground. Three attempts were made with an interval
of 5 minutes The players were instructed to start with always
the same split position on a marl 30 cm form the first photo-
cell. After the sound signal by means of whistle, the player
should run at maximum intensity until completely transposing
the last photocell so that the timing system could capture the
time it took the athlete to cover the distance of 5, 10, 15, and
20 m, the player should perform this test in the shortest pos-
sible time.23–25 At 5 m from the end point there was a cone,
which the player should keep sprinting, in order to, do not
slow down before crossing the last photocell. The shortest
time in seconds measured in the three attempts was consid-
ered. The average speed on the route was calculated from
the distance covered in the test by dividing the running
time and converted to kilometers per hour. The intraclass cor-
relation coefficient and Cronbach’s α coefficient for this
measure (20-m sprint) were 0.959 and .959, respectively.

Zigzag 20-m COD test
The players were instructed to start with one foot positioned
on a mark 30 cm from the first photocell. The photocells
were placed in a height of 100 cm from the ground. Then,
after the sound signal by means of a whistle, the player
should run at maximum intensity until completely transpos-
ing the second photocell so that the timing system could
capture the time it took the player to cover the distance of
20 m (four sections of 5 m marked with cones fixed at
100° angles, always performing the displacements on the
outside of the cones), they should perform this test in the
shortest possible time.24,25 A cone was placed 5 m from
the end point of the test so that they could run to it
without slowing down before crossing the second photocell.
The shortest time in seconds measured in the three attempts
was considered. The average speed on the route was calcu-
lated from the distance covered in the test by dividing the
running time and converted to kilometers per hour. The
intraclass correlation coefficient and Cronbach’s α coeffi-
cient for this measure were 0.776 and .774, respectively.

Yo-yo intermittent recovery test level 1
The players performed 20-m shuttle run, with 10 seconds of
active recovery. The speed of the 20-m run was informed by a

beep through a stereo system sound. The time between the
beeps decreases, increasing the speed of sprint through the
test Players stopped the participation every time they fail in
to sustain the intensity and/or made two consecutive fails in
to reach the line in synchronization with the audio beep.
Cones indicated the begging and ending of the 20-m lanes
and the 5-m for active recovery.26 The total distance com-
pleted by the players was extracted as the main outcome.

Statistical analysis
Intraclass correlation coefficients 2.k and Cronbach’s alpha
reliability coefficients were used to determine the players’
intertrial reliability on physical performance tests.
Descriptive statistics with means and standard deviations
for the descriptive values of the data. In addition, the age
of the players was presented in absolute frequency. The nor-
mality and homogeneity of the data were verified using the
Shapiro–Wilk and Levene tests, respectively. For compari-
sons between professional female soccer players and pro-
fessional male soccer players, the t-test for independent
samples was used when the data showed normal distribu-
tion (body height, squat jump, countermovement jump,
drop jump, sprint 5 m, sprint 10 m, change of direction
test, and YoYo IRL1) and the Mann–Whitney U test
when the data did not meet this assumption (age, body
mass, sum of skinfolds, sprint 15 m, and sprint 20 m).
Additionally, for comparison between the groups, effect
size calculations were performed, adopting the “Hedges’s
g” method. In addition to quantification, a qualitative inter-
pretation was adopted, considering that values <0.19 were
insignificant, values between 0.20 and 0.49 small,
between 0.50 and 0.79 medium, between 0.80 and 1.29
large and >1.30 very large.27–29 To determine the correla-
tions between the variables, Pearson’s product-moment cor-
relation test was performed when the data showed a normal
distribution, and the Spearman’s correlation coefficient test
when the data showed a non-normal distribution (female:
sprint 15 m and sprint 20 m; male: body mass and sum of
skinfolds). In addition to the quantitative analysis of the
correlations, a qualitative analysis was considered, where
r= 0 was considered null correlation, ranging from 0 to
0.3 weak, 0.3 and 0.6 moderate, 0.6 and 0.9 strong, 0.9
and 1 very strong, and 1 full.30 The level of significance
was set at α< .05. The SPSS program (version 22.0; IBM
Corp., Armonk, NY, USA) was used. The graphs in
Figures 1 and 2 were constructed using the Jamovi
program (version 2.2.5; Sydney, Australia).

Results
The results of absolute age frequency of female and male
soccer players are presented in the supplementary material
(https://doi.org/10.6084/m9.figshare.21183898). Table 1 pre-
sents data comparing age, anthropometric profile and physical
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performance between professional female soccer players and
professional male soccer players. Female soccer players had
higher sum of skinfolds than male soccer players (29.53%; p
< .001; d= 1.212). However, male soccer players showed
higher values for body mass (19.99%; p< .001; d= 1.592),
body height (8.27%; p< .001; d= 1.964), squat jump
(18.98%; p< .001; d= 1.549), countermovement jump
(21.26%; p< .001; d= 1989), drop jump (19.79%; p< .001;
d= 1.758), sprint 5 m (7.58%; p< .001; d= 1.216), sprint
10 m (8.31%; p< .001; d= 1.885), sprint 15 m (8.45%; p<
.001; d= 2.152), sprint 20 m (8.87%; p< .001; d= 2.382)
and YoYo IRL1 (31.46%; p< .001; d= 1.128). Age (4.60%;
p= .762; d= 0.242) and velocity in the change of direction
test (0.54%; p= .540; d= 0.127) were the only measures that
did not show significant differences.

The effect sizes of comparing the anthropometric profile
and physical performance between professional female
soccer players and professional male soccer players are
shown in Figures 3 and 4. The sum of skinfolds presented
a large effect size in favor of professional female soccer
players. The other measures of anthropometric profile and
physical performance showed effect sizes that ranged
from large to very large in favor of male soccer players,
except for velocity in the change of direction test, which
showed insignificant effect size.

Figure 1 shows the correlations between the anthropomet-
ric profile and physical performance of professional female
soccer players. As for the anthropometric profile, there was
a significant correlation between body mass and body
height with sprints of 5, 10, 15 and 20 m and the change of
direction test sum of skinfolds was significantly correlated
with drop jump and the yoyo IRL1. For the physical perform-
ance variables, the squat jump was significantly correlated
with the change of direction test and yoyo IRL1, while the
countermovement jump and drop jump were correlated
with the change of direction test and yoyo IRL1. There
were also significant correlations between the different dis-
tances of the sprints of 5, 10, 15 and 20 m and the change
of direction test Finally, the yoyo IRL1 was significantly
correlatedwith the change of direction test The other correla-
tions that occurred between the anthropometric profile
measurements, jumps and sprints are also presented in
Figure 1.

Figure 2 presents the correlations between the
anthropometric profile and physical performance of pro-
fessional male soccer players. Of the anthropometric
profile variables, only the sum of skinfolds was correlated
with physical performance. The sum of skinfolds was sig-
nificantly correlated with the drop jump, 10, 15-, and 20-m
sprints and the yoyo IRL1. For the physical performance

Figure 1. Correlation of anthropometric profile and physical performance of professional female soccer players. *= p< .05, **= p<
.01, SJ= squat jump, CMJ= countermovement jump, DJ= drop jump, COD= change of direction, IRL1= intermittent recovery level 1.
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variables, the squat jump, countermovement jumps and
drop jump were correlated with sprints of 5, 10, 15 and
20 m. In contrast, only the squat jump was correlated
with the yoyo IRL1. Finally, the 5-, 10-, 15-, and 20-m

sprints were correlated with the yoyo IRL1. The other cor-
relations that occurred between the anthropometric profile
measurements, jumps and sprints are also presented in
Figure 2.

Figure 2. Correlation of anthropometric profile and physical performance of professional male soccer players. *= p< .05, **= p< .01,
SJ= squat jump, CMJ= countermovement jump, DJ= drop jump, COD= change of direction, IRL1= intermittent recovery level 1.

Table 1. Comparison of age, anthropometric profile and physical performance between professional female soccer players and

professional male soccer players.

Female (n= 44) Men (n= 48)

CI 95% of the

difference

p ESMean SD CV (%) Mean SD CV (%) Lower Upper

Age (years) 23.9 ± 5.46 22.85 22.8 ± 3.41 14.96 −2 3 0.762 0.24

Body mass (kg) 62.25 ± 8.83 14.18 77.8 ± 10.42 13.39 −18.9 −11.1 < 0.001 1.59

Body height (cm) 166.52 ± 7.44 4.47 181.54 ± 7.71 4.25 −18.16 −11.87 < 0.001 1.96

Sum of skinfolds (mm) 95.32 ± 25.24 26.48 67.17 ± 20.81 30.98 19 37.5 < 0.001 1.21

SJ (cm) 30.69 ± 4.13 13.46 37.89 ± 5.00 13.20 −9.1 −5.28 < 0.001 1.55

CMJ (cm) 31.31 ± 3.74 11.95 39.77 ± 4.61 11.59 −10.21 −6.71 < 0.001 1.99

DJ (cm) 31.26 ± 3.91 12.51 38.98 ± 4.72 12.11 −9.52 −5.91 < 0.001 1.76

Sprint 5 m (km/h) 16.07 ± 0.88 5.48 17.38 ± 1.23 7.08 −1.76 −0.87 < 0.001 1.22

Sprint 10 m (km/h) 18.8 ± 0.75 3.99 20.5 ± 1.01 4.93 −2.07 −1.34 < 0.001 1.89

Sprint 15 m (km/h) 20.54 ± 0.76 3.70 22.43 ± 0.97 4.32 −2.27 −1.52 < 0.001 2.15

Sprint 20 m (km/h) 21.81 ± 0.77 3.53 23.93 ± 0.98 4.10 −2.53 −1.75 < 0.001 2.38

COD (km/h) 13.56 ± 0.63 4.65 13.48 ± 0.50 3.71 −0.16 0.31 0.54 0.13

YoYo IRL1 (m) 1556.4 ± 470.23 30.21 2270.8 ± 743.64 32.75 −974.9 −454.1 < 0.001 1.13

CV= coefficient of variation, CI= confidence interval, ES= effect size, SD= standard deviation, SJ= squat jump, CMJ= countermovement jump, DJ=
drop jump, COD= change of direction, IRL1= intermittent recovery level 1.
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Discussion
The aim of this study was to explore the anthropometric
profile and physical fitness of Brazilian professional
female and male soccer players, and to verify if there
are gender-specific differences and possible correlations

between the anthropometric and physical performance
variables within and between genders. Apart from the

age and COD test, all other anthropometric and physical

performance variables were significant different between

women and men.

Figure 3. Comparison between female and male soccer players for body mass, body height, sum of skinfolds, squat jump (SJ),

countermovement jump (CMJ), and drop jump (DJ). The Hedges’g between groups in the above Gardner–Altman estimation plot. Both

groups are plotted on the left axes; the mean difference is plotted on a floating axis on the right as a bootstrap sampling distribution.

The mean difference is depicted as a dot; the 95% confidence interval is indicated by the ends of the vertical error bar.
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Regarding anthropometric variables, a better profile was
found for men than women which is in line with previous
research31,32 that also found higher body height, mass and
lower fat mass values for man when compared to women.
Considering physical variables, the present study found
better significantly performance for all jump, sprint and

running tests in men than in women. Overall, women
players are known to present lower physical performance
than man.32 Intrinsically, there was only one exception in
COD test where no difference between sex was found. It
is relevant to highlight that all running, jump and sprint
tests, as well as heigh and body mass variables were

Figure 4. Comparison between female and male soccer players for sprint 5 m, sprint 10 m, sprint 15 m, sprint 20 m, change of

direction (COD), and YoYo IRL1. The Hedges’g between groups in the above Gardner–Altman estimation plot. Both groups are plotted

on the left axes; the mean difference is plotted on a floating axis on the right as a bootstrap sampling distribution. The mean difference is

depicted as a dot; the 95% confidence interval is indicated by the ends of the vertical error bar.

Schons et al. 2011



correlated with COD for women, while none of these vari-
ables presented correlation for men. This means that for
women, height, body mass, sprint ability, running and
jump performance seems to have a role in COD actions
while for men, none of these variables was found to be rele-
vant and maybe a more specific training in COD is required.
While previous research supported correlation between
COD with jump and sprint actions for women33 and man
athletes33 our results only supported for women.

Beyond the correlation analysis for women between COD
and the other variables, several correlations were found
between sprints, plus CODwith bodyweight and sum of skin-
folds, plus between yoyo IRL1 with sum of skinfolds and all
jump tests. Considering the anthropometric and sprint mea-
sures, the present results are not in agreement with a previous
study conducted on a Chile professional soccer team that
found correlations between the time completed in 10 and
30 m sprint with height and sum of skinfolds.10 However, in
line with our findings, the same study also found associations
between the YoYo IRL1 with sum of skinfolds and all jump
tests which supports that lower value of skinfolds can be asso-
ciated with better performance in running tests.

These results are also similar to those reported by
Villaseca-Vicuna et al.10 that found lower sum of skinfolds
were correlated with higher distance in YoYo IRL1.10 In
fact, Mujika et al.15 stated that better results in the YoYo
IRL1 test were associated with lower body fat percentage.
In addition, in female soccer players, better performance
in YoYo IRL1 seem to be associated with better perform-
ance in jump ability.

Contrary to our findings, one study found associations
between 15 and 20 m sprints with CMJ and DJ.10 The
only difference between studies was that ours used the
speed while Villaseca-Vicuna et al., used the time achieved
in sprint tests.10 This finding was also supported in young
female soccer players.34 The different form of analysis
may explain the difference between the findings.

Regarding men, there were correlations between sum of
skinfolds with DJ, sprint (10 to 20 m) and YoYo IRL1.
Moreover, all jump tests were correlated with all sprint
tests, while SJ and CMJ were also correlated with YoYo
IRL1. Considering the jump ability and sprint tests associa-
tions, previous studies in under-20 soccer players also
found such associations using sprints of 5, 10 and 17 m35

or in 5 and 20 m36 or in 10 and 20 m.34 These findings
were also supported by professional soccer players during
5, 10 and 15 m37 or 10 and 30 m sprint tests.38 The correlation
between the different tests means that a faster time on sprint
tests correlates with higher jump ability.34

From a mechanical conceptualization point of view, an
athlete needs to apply a great strength during the take-off to
jump higher.20,39 Additionally, the transition from lower to
higher sprint speeds provides shorter contact times with a
simultaneously increase in vertical peak force.40 Thus, ath-
letes with higher jump ability will also be more efficient at

accelerating and consequently, they will achieve higher vel-
ocities over short distances.39 Furthermore, just like in the
study of Loturco et al.,35 our results showed a tendency oh
higher correlations values with higher sprinting distances
and speed with jump tests.

Despite the valuable contribution of the present study to
the state or art, it also presents some limitations. Regarding
anthropometric measures, body fat was not calculated from
the skinfolds collected, but we opted to use the sum of skin-
folds such previous recent study.10 In addition, our battery
test included nine different tests to assess different perform-
ance components while other assessments such as muscle
strength, balance or specific soccer tests were not used in
this study. Furthermore, bilateral jump tests were used,
and soccer players may present limb asymmetry41 which
was not considered in the present analysis. Moreover, the
time of data collection and the specific context of
Brazilian soccer players may influence the obtained
results which should be considered for a better results inter-
pretation. Finally, playing position was not considered for
analysis to not decrease size of the of both men and
women groups, although this situation variable has been
used in previous studies.42,43

Conclusion
The main finding of this study confirmed our first hypoth-
esis where in general better performance was displayed
by men than women. In addition, higher values of body
mass and height, as well as lower values of sum of skinfolds
were found for men when compared to women.

Considering our second hypothesis, our study showed
that women presented correlation between COD and all
other performance and anthropometric variables (with the
exception of sum of skinfolds); between sprint and COD
with body mass and body weight; between yoyo IRL1
with sum of skinfolds and all jump tests; while men pre-
sented correlations between sum of skinfolds with DJ,
sprint (10 to 20 m) and YoYo IRL1; between all jump
tests with all sprint tests; SJ and CMJ were also correlated
with YoYo IRL1.

Practical application
The applicability of the present study is to get better knowledge
for coaches and their staff aboutwhich anthropometric andper-
formance tests can be used in soccer players and what are the
association between them. Also, due to the growth of
women’s football in the world, many coaches and their coach-
ing staff aremigrating frommale’s soccer to coaching female’s
football teams.Thepresent studypresentsdifferences thatmust
be considered in the prescription of physical training consider-
ing the individuality of the players’ gender. Thus, coaches
should consider gender-specific parameters to create goals
about the anthropometric and physical performance profile
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ofplayers. Inaddition, training toachieve thesegoalsmust con-
sider which variables were best related in each gender.

Acknowledgements
We acknowledge support from CAPES-Brazil and CNPq-Brazil.
We are grateful to the Aquatic and Terrestrial Activities Group
of the Federal University of Rio Grande do Sul for the discussions
and comments.

Declaration of conflicting interests
The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding
The author(s) received no financial support for the research,
authorship, and/or publication of this article.

ORCID iDs
Pedro Schons https://orcid.org/0000-0001-6875-7593
Artur Avelino Birk Preissler https://orcid.org/0000-0002-7516-
2982
Rafael Oliveira https://orcid.org/0000-0001-6671-6229
Filipe Manuel Clemente https://orcid.org/0000-0001-9813-
2842
Luiz Fernando Martins Kruel https://orcid.org/0000-0002-
9828-3437

Supplemental material
Supplemental material for this article is available online.

References
1. Stølen T, Chamari K, Castagna C, et al. Physiology of soccer.

Sport Med 2005; 35: 501–536.
2. Castagna C and Castellini E. Vertical jump performance in

Italian male and female national team soccer players.
J Sports Med Phys Fitness 2013; 27: 1156–1161.

3. Boone J, Vaeyens R, Steyaert A, et al. Physical fitness of elite
Belgian soccer players by player position. J Sports Med Phys
Fitness 2012; 26: 2051–2057.

4. Manson SA, Brughelli M and Harris NK. Physiological char-
acteristics of international female soccer players. J Sports Med
Phys Fitness 2014; 28: 308–318.

5. Nikolaidis PT. Physical fitness in female soccer players by
player position: a focus on anaerobic power. Hum Mov
2014; 15: 74–79.

6. Reilly T, Bangsbo J and Franks A. Anthropometric and
physiological predispositions for elite soccer. J Sports Sci
2000; 18: 669–683.

7. Masanovic B, Vukcevic A and Spaic S. Sport-specific morph-
ology profile: differences in anthropometric characteristics
between elite soccer and basketball players. J Anthropol
Sport Phys Educ 2018; 2: 43–47.

8. Gusic M, Popovic S, Molnar S, et al. Sport-specific morph-
ology profile: differences in anthropometric characteristics
among elite soccer and handball players. Sport Mont 2017;
15: 3–6.

9. Emmonds S, Nicholson G, Begg C, et al. Importance of physical
qualities for speed and change of direction ability in elite female
soccer players. J Strength Cond Res 2019; 33: 1669–1677.

10. Villaseca-Vicuña R, Molina-Sotomayor E, Zabaloy S, et al.
Anthropometric profile and physical fitness performance com-
parison by game position in the Chile women’s senior
national football team. Appl Sci 2021; 11: 2004.

11. Sheppard JM, YoungWB, Doyle TLA, et al. An evaluation of
a new test of reactive agility and its relationship to sprint
speed and change of direction speed. J Sci Med Sport 2006;
9: 342–349.

12. Sheppard JM and Young WB. Agility literature review: classi-
fications, training and testing. J Sports Sci 2006; 24: 919–932.

13. Krustrup P, Mohr M, Ellingsgaard H, et al. Physical demands
during an elite female soccer game: importance of training
status. Med Sci Sports Exerc 2005; 37: 1242.

14. Krustrup P, Mohr M, Amstrup T, et al. The yo-yo intermittent
recovery test: physiological response, reliability, and validity.
Med Sci Sport Exerc 2003; 35: 697–705.

15. Mujika I, Santisteban J, Impellizzeri FM, et al. Fitness deter-
minants of success in men’s and women’s football. J Sports
Sci 2009; 27: 107–114.

16. Castagna C, Impellizzeri FM, Chamari K, et al. Aerobic
fitness and yo-yo continuous and intermittent tests perfor-
mances in soccer players: a correlation study. J Sports Med
Phys Fitness 2006; 20: 320–325.

17. Ramos GP, Nakamura FY, Penna EM, et al. Comparison of
physical fitness and anthropometrical profiles among
Brazilian female soccer national teams from U15 to senior cat-
egories. J Strength Cond Res 2019; 35: 2302–2308.

18. Ramos GP, Nakamura FY, Penna EM, et al. Activity profiles
in U17, U20, and senior women’s Brazilian national soccer
teams during international competitions: are there meaningful
differences? J Sports Med Phys Fitness 2019; 33: 3414–3422.

19. de Araújo MC, Baumgart C, Jansen CT, et al. Sex differences
in physical capacities of German Bundesliga soccer players.
J Sports Med Phys Fitness 2020;34:2329–2337.

20. Bosco C, Luhtanen P and Komi PV. A simple method for
measurement of mechanical power in jumping. Eur J Appl
Physiol Occup Physiol 1983; 50: 273–282.

21. Linthorne NP. Analysis of standing vertical jumps using a
force platform. Am J Phys 2001; 69: 1198.

22. Young WB, Pryor JF and Wilson GJ. Countermovement and
drop jumpperformance.J StrengthCondRes1995; 9: 232–236.

23. Moir G, Button C, Glaister M, et al. Influence of familiariza-
tion on the reliability of vertical jump and acceleration sprint-
ing performance in physically active men. J Strength Cond
Res 2004; 18: 276–280.

24. Little T and Williams AG. Specificity of acceleration,
maximum speed, and agility in professional soccer players.
J Strength Cond Res 2005; 19: 76–78.

25. Loturco I, Nimphius S, Kobal R, et al. Change-of direction
deficit in elite young soccer players. Ger J Exerc Sport Res
2018; 48: 228–234.

26. Bangsbo J, Iaia FM and Krustrup P. The Yo-Yo intermittent
recovery test. Sport Med 2008; 38: 37–51.

27. Cohen J. Statistical power analysis for the behavioral
sciences. Lawrence Erlbaum Assoc 1988; 2: 19–66.

28. Rosenthal J. Qualitative descriptors of strength of association
and effect size. J Soc Serv Res 1996; 21: 37–59.

Schons et al. 2013

https://orcid.org/0000-0001-6875-7593
https://orcid.org/0000-0001-6875-7593
https://orcid.org/0000-0002-7516-2982
https://orcid.org/0000-0002-7516-2982
https://orcid.org/0000-0002-7516-2982
https://orcid.org/0000-0001-6671-6229
https://orcid.org/0000-0001-6671-6229
https://orcid.org/0000-0001-9813-2842
https://orcid.org/0000-0001-9813-2842
https://orcid.org/0000-0001-9813-2842
https://orcid.org/0000-0002-9828-3437
https://orcid.org/0000-0002-9828-3437
https://orcid.org/0000-0002-9828-3437


29. Ho J, Tumkaya T, Aryal S, et al. Moving beyond P values:
data analysis with estimation graphics. Nat Methods 2019;
16: 565–566.

30. Hopkins WG. Measures of reliability in sports medicine and
science. Sport Med 2000; 30: 1–15.

31. Taketomi S, Kawaguchi K, Mizutani Y, et al. Anthropometric
and musculoskeletal gender differences in young soccer
players. J Sports Med Phys Fitness 2021; 61: 1212–1218.

32. Pedersen AV, Aksdal IM and Stalsberg R. Scaling demands
of soccer according to anthropometric and physiological sex
differences: a fairer comparison of men’s and women’s
soccer. Front Psychol 2019; 10: 1–11.

33. Pereira LA, Nimphius S, Kobal R, et al. Relationship between
change of direction, speed, and power in male and female
national Olympic team handball athletes. J Sports Med Phys
Fitness 2018; 32: 2987–2994.

34. Sonesson S, Lindblom H and Hägglund M. Performance on
sprint, agility and jump tests havemoderate to strong correlations
in youth football players but performance tests are weakly corre-
lated to neuromuscular control tests. Knee Surgery, Sport
Traumatol Arthrosc Off J ESSKA 2021; 29: 1659–1669.

35. Loturco I, Pereira LA, Fílter A, et al. Curve sprinting in
soccer: relationship with linear sprints and vertical jump per-
formance. Biol Sport 2020; 37: 277.

36. Comfort P, Stewart A, Bloom L, et al. Relationships between
strength, sprint, and jump performance in well-trained youth
soccer players. J Strength Cond Res 2014; 28: 173–177.

37. Yanci J, Los Arcos A, Mendiguchia J, et al. Relationships
between sprinting, agility, one-and two-leg vertical and horizon-
tal jump in soccer players. Kinesiology 2014; 46: 194–201.

38. Wisløff U, Castagna C, Helgerud J, et al. Strong correlation of
maximal squat strength with sprint performance and vertical
jump height in elite soccer players. Br J Sports Med 2004;
38: 285–288.

39. Loturco I, Pereira LA, Abad CCC, et al. Vertical and horizon-
tal jump tests are strongly associated with competitive per-
formance in 100-m dash events. J Sports Med Phys Fitness
2015; 29: 1966–1971.

40. Colyer SL, Nagahara R, Takai Y, et al. How sprinters accel-
erate beyond the velocity plateau of soccer players: waveform
analysis of ground reaction forces. Scand J Med Sci Sports
2018; 28: 2527–2535.

41. Read PJ, Oliver JL, Croix MBADS, et al. A review of field-
based assessments of neuromuscular control and their utility
in male youth soccer players. J Strength Cond Res 2019;
33: 283.

42. Kubayi A, Paul Y, Mahlangu P, et al. Physical performance
and anthropometric characteristics of male South African uni-
versity soccer players. J Hum Kinet 2017; 60: 153–158.

43. Cárdenas-Fernández V, Chinchilla-Minguet JL and
Castillo-Rodríguez A. Somatotype and body composition
in young soccer players according to the playing
position and sport success. J Strength Cond Res 2019; 33:
1904–1911.

2014 International Journal of Sports Science & Coaching 18(6)


	 Introduction
	 Materials and methods
	 Design and setting
	 Participants
	 Procedures
	 Anthropometric profile
	 Jumps tests
	 Linear sprint test
	 Zigzag 20-m COD test
	 Yo-yo intermittent recovery test level 1
	 Statistical analysis

	 Results
	 Discussion
	 Conclusion
	 Practical application
	 Acknowledgements
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


