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Abstract

Introduction: Nowadays, female soccer can be considered one of fastest growing sports trends.
However, investigations regarding female soccer players’ performance are still scarce comparing
to male soccer players. The purpose of this study was to compare the athletic profile of female
soccer players from adult and youth categories of a professional soccer club.
Material and methods: Forty-two female soccer players from a professional soccer club were
recruited for this investigation (adult category n = 21; youth category n = 21). Performance tests
were randomly assigned. Aerobic capacity, sprint, change-of-direction ability, and power perfor-
mance were assessed.
Results: There were no significant differences between groups for any of the proposed parame-
ters. Also, better unilateral jump performance for the right leg was observed among adult play-
ers (p = 0.05).
Conclusions: The study suggests that there is no clear discrepancy between youth and adult cat-
egories regarding power, sprint, change-of-direction ability, and aerobic performance. However,
a trend towards lower limb asymmetry was observed among adult players.
© 2023 CONSELL CATALÀ DE L'ESPORT. Published by Elsevier España, S.L.U. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Soccer is one of the most popular sports worldwide and this
popularity is reflected by the amount of scientific research
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produced on the topic, however, most studies focus on inves-
tigating male soccer.1 Currently, female soccer is one of the
fastest growing sports trends around the world, which high-
lights the need for more robust investigations regarding
female soccer player�s performance especially across differ-
ent age groups.2

Sprinting, jumping and change-of-direction (COD) abili-
ties seem to play a significant role in this sport and are
directly associated to power determinants of performance.3

Additionally these demands may suffer the influence of an
individual�s aging process.4 These actions can be classified as
majorly anaerobic activities even though a soccer game
depends mostly on aerobic metabolism.4 In a typical soccer
game, female players may cover »10 km interspersed with
short-duration and maximal intensity activities.2

Investigations have been conducted aiming to determine
age-specific performance among male soccer players.1,2 Pre-
viously, it was observed that despite an increase in volume
and intensity of neuromuscular training, sprint and COD abil-
ities seem to remain stable over the years which may high-
light the need of a more appropriate training strategy during
the specialization process.5

According to Kobal et al.6 male soccer players of a profes-
sional category performed better than their counterparts on
strength, power, and aerobic assessments, a trend that was
not observed for sprinting performance. However, since men
and women display different neuromuscular characteris-
tics,7 it is not clear whether this behavior would be observed
on female categories. Therefore, this study aimed to com-
pare the athletic profile of female soccer players from adult
and youth categories of a professional soccer club. The
authors hypothesized that adult players would perform bet-
ter in all physical testing parameters.

Methods

This was a cross-sectional study in which the sample was
selected by convenience. Participants (adult category
n = 21; youth category n = 21) were assessed at the end of
the pre-season. The participants were evaluated at the
same of the day, aiming to avoid the influence of the circa-
dian rhythm. Each participant was instructed to wear com-
fortable clothing for testing procedures and had received an
authorization from their medical department to participate
in the present investigation. Participants were instructed to
avoid any vigorous exercise and caffeine or alcohol ingestion
12 h prior testing and were familiarized with testing proce-
dures.

Procedures

Initially, anthropometric measurements and information
regarding the subject�s general playing positions were col-
lected. Height was measured to the nearest 0.1 cm and body
mass to the nearest 0.1 kg. Descriptive statistics are dis-
played on Table 1. This study was conducted according to
the Declaration of Helsinki, and the Augusto Motta Univer-
sity Centre Institutional Review Board approved the present
investigation (#4.800.595) and appropriate consent has
been obtained. Participants performed a standard warm-up
with a 10-min duration in which the athletes performed low-

intensity jogging during the first 5 min. Ballistic movements
to the lower limbs were added during the last 5 min. Follow-
ing warm-up, the Yo�Yo intermittent recovery test level 1
(YO�YO), 10-m acceleration (10 m), 20-m speed test (20 m),
the 505 agility test (505) and the vertical jump (VJ) were
performed. The testing order was randomized as testing pro-
cedures were conducted on the lower limbs aiming to avoid
residual fatigue.

Exclusion criteria consisted of (a) any kind of musculo-
skeletal injury that led to training absence for eight days or
more in the six months prior to testing; (b) individuals who
had ingested caffeine or alcohol during the last 12 h prior
testing. All participants were informed of the benefits and
risks of the investigation prior to signing an institutionally
approved informed consent document to participate in this
study.

Yo�Yo intermittent recovery test level 1 (YO�YO)

To evaluate the individual�s ability to repeatedly perform an
intense exercise, the YO�YO test was conducted.8 The test
was carried out on running tracks and consisted of 20-m
shuttle-runs performed at increased speeds with a 10-s
active recovery in 5-m distance between runs until exhaus-
tion. Audio cues were broadcasted using a CD-player. A pre-
test attempt was conducted aiming to familiarize subjects
with the testing protocol. Testing was conducted until
exhaustion.8 Maximal oxygen consumption (VO2max) was
estimated through the following equation: (Distance (m) *
0,084 + 36,4).

10-Meter acceleration (10m) and 20-m sprint

The 10m test was conducted aiming to assess subject’s abil-
ity to accelerate.9, 10 The purpose is to complete the test as
fast as possible. For referencing, a cone was placed 70 cm
behind the starting point. Subjects performed two attempts
with a 2-min interval between them and the fastest trial was
used for statistical analysis. Subjects running speed was
evaluated in a 20m sprint test.10 For referencing, a cone
was placed 70 cm behind the starting point. Subjects per-
formed two attempts with a 2-min interval between them
and the fastest trial was used for statistical analysis. Photo-
cells were placed at 0, 10, and 20 m (Speed Test 6.0 CEFISE,
Nova Odessa, SP, Brazil).

XX. 505 agility test (505)

The 505 was used to assess the subject’s ability to change
direction.11 Subjects should perform a half-turn (180�) over
their dominant and non-dominant limb after a 15 m sprint.12

Table 1 Descriptive statistics (mean and standard devia-

tion).

Adults Youth

Age (years) 23.33§ 5.25 15.71§ 1.35
Height (m) 1.62§ 0.07 1.62§ 0.05
Weight (kg) 60.53§ 7.97 56.36§ 5.00
Body Mass Index (kg/m2) 23.09§ 2.67 21.51§ 2.07
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Subjects performed two attempts for each limb. The best
performance was used for statistical analysis.

Vertical jump (VJ)

Lower limb power was measured through vertical jump per-
formance.13 Testing was conducted on a force platform mea-
suring jump height, contact time, and flight time. Subjects
should with feet shoulder width apart and hands akimbo and
testing was conducted using the same pre-defined order:
squat jump, bilateral countermovement jumped, and unilat-
eral countermovement jump. Subjects performed two
attempts with a 2-min interval between them. The highest
jump in centimeters (cm) was used for statistical analysis.

Statistical analysis

The Kolmogorov�Smirnov normality test was used to assess
data distribution. The results are displayed as mean and
standard deviation. The intraclass correlation coefficient
(ICC), expressed as (MSb - MSw) / [MSb + (k-1) MSw), was used
to assess data reliability. ICC values lower than <0.40 were
considered to be poor, 0.40 � ICC < 0.75 were reasonably
good and an ICC �75 indicated excellent reliability. Paired
Student T-tests were used to assess intragroup differences
and Independent T-tests were used to asses intergroup dif-
ferences. Data were entered into IBM SPSS Statistics 20 soft-
ware for analysis and the level of significance was set at 5%
(p� 0.05).

Results

Table 2 indicates better performance in the unilateral jump
for the right leg compared to the left leg in the adult group
(p = 0.05), but no statistically significant differences were
found between groups (p > 0.05) as well as in intragroup
and intergroup bilateral vertical jump comparisons
(p > 0.05). Similarly, Table 3 indicates that there were also
no significant differences between groups for any of the pro-
posed parameters.

Discussion

The key finding from the present investigation was that
there were no statistically significant differences between
groups for any of the investigated parameters. However, a
statistically significant difference was observed in unilateral
vertical jump performance among adult female soccer

players. These results do not corroborate the authors’ initial
hypothesis.

There has been an increased scientific interest in analyz-
ing performance parameters among female soccer players.
Ramos et al.1 compared anthropometric and physical fitness
of a female national football team. According to their inves-
tigation, senior female players presented superior perfor-
mance than the younger categories in all tests, except for
the CMJ, in which no difference was detected in comparison
with “under 2000 category. According to previous research,
female performance on high-intensity tasks such as CMJ per-
formance may improve up to 17 years of age, presenting no
further increase until female players turned 21.15 In the
present investigation it was possible to observe the lack of
statistically significant differences regarding performance
on the CMJ between categories. This finding, besides corrob-
orating the hypothesis of the previously cited study, allow us
to hypothesize that this further increase in performance
may not occur for a longer period than that previously men-
tioned in the literature.

The inter-limb asymmetry observed among female adult
players in the present sample may have been the result of
the demands inherent to the sport. Inter-limb asymmetry is
a common issue among soccer players, since many of the
tasks performed during matches are executed unilaterally.16

It is suggested that inter-limb asymmetry, assessed through
a variety of testing procedures, may promote higher injury
rates.17 Trecoci et al.18 investigated asymmetries in COD
ability between different age categories noticing that sub-
jects in the U16 category were more asymmetrical than the
ones in U18, U17, and U15. According to the authors, matu-
rity-related variations in body shape may contribute to
imbalances in bilateral activities.

Female soccer players are at risk of suffering lower limb
injuries such as ankle sprains and anterior cruciate ligament
injury despite of their training experience, especially when
playing in artificial turf.19 Considering the physical demands
imposed during soccer, such as power and sprint perfor-
mance, strength training strategies have been used for play-
er’s development and aiming to reduce injury risk in this
population, regardless of sex and age category. Pardos-
Mainer et al.16 investigated the effects of an 8-week
strength and power training on interlimb asymmetries and
performance of adolescent soccer players. Compared to soc-
cer training alone, the use of an in-season training program
could improve speed, and COD performance.16 Also, besides
the well-established improvements on performance, the use
of a strength training program is indicated when aiming to
restore lower limb alignment during landing20 and improve
lower limb stability.21

Table 2 Lower limb power performance (mean § standard deviation).

Groups Vertical jump (VJ) Unilateral VJ (cm)

Height (cm) CT (s) FT (s) CM (cm) Right Left Left

Adults
(n = 21)

28.99§ 3.86 274.14§ 73.33 441.10§ 40.20 30.58§ 3.57 15.19§ 2.73a 16.22§ 2.28

Youth
(n = 21)

28.07§ 3.24 300.52§ 85.08 456.90§ 31.92 29.61§ 3.14 15.33§ 2.47 15.45§ 2.35

a Statistical difference within group (p = 0.05). CT, contact time; FT, flight time; CM, countermovement.
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Considering the sports specialization process, the ade-
quate development of motor competency is primordial, and
dependent not only on the maturational processes but also
on the adequate stimulation of fundamental motor skills.22

The use of an adequate integrated neuromuscular type of
training during sports specialization may have resulted in an
early mastery of physical capabilities reflecting on the
absence of differences between categories. Intermittent
efforts are predominant during soccer activities and have
been correlated to number of sprints and distance covered
during a match, however, in this sample there was no signifi-
cant differences in Yo-Yo performance between categories.
This finding conflicts with the results from the study con-
ducted by Haugen et al.23 who aimed to quantify differences
regarding VO2 max performance considering player�s level,
as well as age and playing position. According to their inves-
tigation, VO2 max seems to trend towards higher levels in
higher playing levels. Conflicting findings may arise from the
clear discrepancy between sample sizes, since Haugen et
al.23 provided data from 199 female soccer players between
the years of 1989 and 2007.

Additionally, when conducting a one-sample T test aiming
to compare our sample to the data provided by Haugen et
al.,23 it was observed that both of the present categories
had lower VO2 max values when compared to their “junior”
and “national categories.23 There is no information regard-
ing the use of any physical training program besides specific
soccer training, which difficult raising hypothesis regarding
the actual motives behind these differences in physical
readiness.

This study has limitations. Firstly, regarding the evalua-
tion of cardiorespiratory fitness, the authors would like to
highlight that even though no laboratory measurements
were conducted, the proposed testing procedure raises eco-
logical validity and it�s well established as a testing tool for
soccer players. Secondly, the authors’ didn�t have access to
the athletes’ strength training periodization and program-
ming which limited the discussion. Also, the authors rein-
force that these results can�t be extrapolated to male soccer
players.

Conclusions

The findings of this investigation provide insights on the
characteristics of different female soccer categories. The
study suggests that there is no clear discrepancy between
youth and adult categories regarding power, sprint, change-
of-direction ability, and aerobic performance. Considering

the lack of differences between groups, the authors hypoth-
esize that, in the process of sports specialization, other
physical qualities might be more relevant than power perfor-
mance which may imply that in this age gap, the maturation
process didn�t seem to affect performance in tests that rely
on power performance and this may be a result of the train-
ing protocols conducted by the sport�s club which the authors
did not have access to.

However, a trend towards lower limb asymmetry was
observed among adult players. Thus, the use of strength
training can be suggested as a way to mitigate possible mus-
cle imbalances arising from the practice, as well as to
reduce injury risk resulting from limb asymmetry since the
use of strength training and its periodization model was not
well defined in the present sample, which may have influ-
enced the results.
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