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Abstract: This study aimed to analyze anthropometric and body composition effects in professional
soccer women players across the early and mid-competitive 2019/20 season. Seventeen players
(age, height, body mass, and body mass index of 22.7 ± 6.3 years, 167.5 ± 5.6 cm, 60.7 ± 6.6 kg and
21.6 ± 0.2 kg/m2) from a Portuguese BPI League team participated in this study. The participants
completed ≥80% of 57 training sessions and 13 matches. They were assessed at three points (before
the start of the season (A1), after two months (A2), and after four months (A3)) using the following
variables: body fat mass (BFM), soft lean mass (SLM), fat-free mass (FFM), intracellular water (ICW),
extracellular water (ECW), total body water (TBW), and phase angle (PhA, 50 Khz), through InBody
S10. Nutritional intake was determined through a questionnaire. Repeated measures ANCOVA
and effect sizes (ES) were used with p < 0.05. The main results occurred between A1 and A2 for
BFM (−21.7%, ES = 1.58), SLM (3.7%, ES = 1.24), FFM (4%, ES = 1.34), ICW (4.2%, ES = 1.41), TBW
(3.7%, ES = 1.04). Furthermore, there were significant results between A1 and A3 for FFM (4.8%,
ES = 1.51), ICW (5%, ES = 1.68), and PhA (10.4%, ES = 6.64). The results showed that the water
parameters improved over time, which led to healthy hydration statuses. The training load structure
provided sufficient stimulus for appropriate physical fitness development, without causing negative
disturbances in the water compartments.

Keywords: phase angle; female; body fat mass; fat-free mass; intracellular water; rated perceived exertion

1. Introduction

Soccer is considered one of the most popular sports worldwide [1]. To improve
soccer athletes’ performance and health, the assessment of anthropometric and body
composition variables have been considered crucial [2]. Especially at a competitive level,
body composition is an important component in an athlete’s fitness and health profile and
in each sport, performance is improved in specific ways in order to prevent injury risk [3].

Special attention has been paid to body fat mass (BFM) and fat-free mass (FFM). It is
well known that an increased fat mass compromises performance, while increased muscle
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mass can promote the development of strength and power, which are important for players’
performance [4–6]. According to a recent consensus statement, there are no values for BFM
or FFM that should be followed, even more if we consider female soccer players [6]. For
instance, in female player from US collegiate division 1, BFM of 16% was observed. In
fact, the consensus statement added that it is not known what kind of body composition
changes during the season may impact positively or negatively on the performance of the
players [6].

Moreover, the interest in assessing other body composition variables, such as total
body water (TBW), intracellular water (ICW), and extracellular water (ECW), to monitor
hydration status in athletes has grown. For example, some studies have shown that ICW is
a good predictor of strength and power in athletes [7–9].

Thus, considering the importance of body composition for athletes, frequent assess-
ments should take place. This will allow coaches and athletes to know the development of
body composition throughout the sports season and adjust training programs to prevent
injuries and enhance sports performance.

Over the last decades, women’s participation in sports has greatly increased. Although
scientific research on women soccer athletes is growing, it is still limited [5,10–13]. Coaches
and sports-related professionals should be aware of gender-specific questions and needs
for optimizing performance. Especially at an elite level, few data have been used to show
changes in anthropometric and body composition in women soccer players during the
in-season [14]. To the knowledge of the authors, if the variables mentioned above and the
training load variables, such as rated perceived exertion (RPE), were considered simulta-
neously, no studies were found. According to a recent report, performance measured by
training and/or match data and body composition assessment could help soccer coaches
and their staff to provide proper information for each player [6].

Specifically, internal load, which is one of the two dimensions of load monitoring (the
other is external load), is a crucial psychophysiological part of the training load monitoring
processes. One of the most frequently used variables to access internal load is RPE or the
session-RPE (s-RPE, multiplication of RPE by session duration). This measure is a valid,
reliable, and sensitive approach to quantify and qualify the internal load while using a
simple questionnaire [15].

Knowledge of the essential characteristics for successful women’s team soccer perfor-
mance is useful to coaches, physicians, nutritionists, and exercise physiologists to improve
their knowledge about women soccer athletes.

Therefore, this study aims to analyze the variations on anthropometric and body com-
position variables and their relationship with internal load in elite women soccer players
across early and mid-competitive in-season using bioelectrical impedance analysis (BIA).

2. Materials and Methods
2.1. Experimental Approach to the Problem

This was an analytical and observational cohort study. The training sessions were
performed during a five-month period, from September to January (early-to-mid-season)
due to the COVID-19 pandemic, which provoked the disruption of training sessions
and matches and the suspension of the season in March. The anthropometric and body
composition assessments were conducted on three different occasions: the first week
of September (before the start of the season, A1), after two months (the second week
of November, A2), and two months after A2 (the third week of January, A3). All the
assessments were performed under the same room and environmental conditions (place,
time of day, order of tests application, temperature, and relative humidity, respectively,
22–24 ◦C and 55–65%) and by the same examiner. The players did not perform any other
complementary training sessions during the period analyzed.
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2.2. Participants

Seventeen elite women soccer players with a mean ± standard deviation age, height,
body mass, and body mass index of 22.7 ± 6.3 years, 167.5 ± 5.6 cm, 60.7 ± 6.6 kg, and
21.6 ± 0.2 kg/m2, respectively, participated in this study. Their experience as professional
soccer players was 4.7 ± 2.2 years.

We estimated the power of the sample size using a post hoc F-test: the within-group
factor in a repeated-measures MANOVA, according to statistical method analyzed. The
analysis featured 94.2% of actual power, with a total of 17 women soccer players with a
p < 0.05 and effect-size for 0.6, using G-Power [16].

The players belonged to a team that participated in the Portuguese BPI League during
the 2019/20 in-season. The inclusion criteria were regular participation in most of the
training sessions (80% of the weekly training sessions) and the completion of at least half
the matches in the first half of the season [17], while the exclusion criteria were injury,
illness, sickness, and/or non-performance of all the assessments. Due to the exclusion
criteria, only sixteen women soccer players participated in the present study. The field
positions of the players in the study consisted of one goalkeeper, three central defenders
(CD), three wide defenders (WD), three central midfielders (CM), four wide midfielders
(WM) and three strikers (ST).

Despite the different characteristics of the soccer field players, the goalkeeper was
included in the analysis, since all the data collected for this player were similar to the
squad average and the players’ position values, and it was not detected as an outlier.
All the participants were familiarized with the training protocols and the study design
was carefully explained to the athletes. Written informed consent was obtained prior to
the investigation.

A food frequency questionnaire to assess nutritional intake was applied over a 7 day
period using a 24 h diet record, during the first week of the assessment 1 and during
the last week of the assessment 3, in order for the players to verify their habits and food
regimen routines.

The participants were instructed regarding portion sizes, supplements, food prepara-
tion aspects, and other aspects pertaining to an accurate recording of their energy intake.
The records were reviewed for macronutrient composition and total energy intake [7]. All
the participants were asked to maintain their normal diet throughout the study period.

The study was conducted according to the requirements of the Declaration of Helsinki
and all the procedures were approved by the research Ethics Committee of the Polytechnic
Institute of Santarém, Santarém, Portugal. All the subjects received their club’s medical
approval to participate in the study and were instructed not to take any medication during
the study.

2.3. Procedures

The data were collected in weeks with only one match, which means that the team
typically trained three days a week (match day minus (-); MD-5; MD-4; MD-2). This
approach was used in a previous study [17]. During the period analyzed, a total of
57 training sessions and 13 matches occurred. The 57 training sessions were divided into
19 speed endurance sessions (e.g., long sprints, repeated sprints), 19 aerobic high-intensity
sessions (e.g., interval training, medium-to-large sized games), and 19 ball-possession
games and team/opponent tactics sessions. Figure 1 presents the timeline of the study.

In order to produce more specific information regarding training and match load,
rated perceived exertion (RPE) and the duration of training sessions and matches were
collected and presented in Table 1 to quantify training load. The data are presented by
squad average between the different assessments. On match days (MD) only the average
data for starters were included.
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Figure 1. Timeline of the study. Legend: A1. Assessment 1; A2. Assessment 2; A3. Assessment 3.

Table 1. Training and match RPE and duration between the three assessments.

Periods Variables MD-5 MD-4 MD-3 MD-2 MD-1 MD

RPE (au) 5.5 5.4 X 4.8 X 6.2
Between A1 and A2 Duration (min) 87 85 X 77 X 72

s-RPE (au) 478.5 459 X 396.6 X 446.4

RPE (au) 6.1 5.5 X 4.1 X 6.5
Between A2 and A3 Duration (min) 85 85 X 90 X 90

s-RPE (au) 518.5 467.5 X 369 X 585
A1. Assessment 1; A2. Assessment 2; A3. Assessment 3; MD. Match-day; MD-5. Match minus five days to the
match. respectively for -4, -3, -2, and -1. RPE. Rated perceived exertion; s-RPE. Session rated perceived exertion;
au. Arbitrary units; min. Minutes. X indicates day off.

2.4. Anthropometric and Body Composition Assessment

Based on previous recommendations, the anthropometric and body composition
measures were obtained with the subjects dressed in light clothing without shoes [18,19].
The participants were further asked to remove all objects that could interfere with the
bioelectrical impedance assessment. The participants’ weight and height were measured
using a stadiometer with an incorporated scale (Seca 220, Hamburg, Germany) according to
standardized procedures [20]. The body composition data were obtained with bioelectrical
impedance analysis through Inbody S10 (model JMW140, Biospace Co, Ltd., Seoul, Korea),
according to manufacturer’s guidelines [21,22] and the recommendations of a previous
study [23]. Eight electrodes were placed on eight tactile points (thumbs, middle fingers
and ankles of both hands and feet, respectively) to perform the multi-segmental frequency
analysis. Next, a total of 30 impedance measurements were obtained at frequencies 1,
5, 50, 250, 500, and 1000 kHz, respectively, from different segments of the body, such
as the right and left arms, trunk, and right and left legs, respectively. Moreover, three
different frequencies (5, 50, and 250 kHz) were used to collect the 15 reactance, PhA
measurements from the right and left arms, trunk, and right and left legs, respectively. The
variables collected were: body fat mass (BFM), soft lean mass (SLM), fat-free mass (FFM),
intracellular water (ICW), extracellular water (ECW), total body water (TBW), phase angle
(PhA, 50 Khz), ECW/TBW ratio, and ECW/ICW.

The measurements were carried out in the morning [18,24], in a room with an ambient
temperature and relative humidity of 22–23 ◦C and 50–60%, respectively, after a minimum
of 8 h of fasting and after the bladder was emptied. The participants adopted a supine
position with their arms and legs abducted at a 45◦ angle, and the right hand and foot
dorsal surfaces were cleaned with alcohol. After a 10 min rest in a room without noise, eight
electrodes were placed on the cleaned surfaces and the measurements were performed.
The subjects did not exercise or ingest caffeine or alcohol during the 12 h prior to the
assessment and they were only assessed if they were in the luteal phase of ovulatory
menstrual cycles. Otherwise, they waited for more days, until they were in the luteal phase.
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All the assessments were performed by the same evaluator in order to minimize possible
measurement errors [25].

2.5. Training and Match Load Quantification

Thirty minutes after the end of each training session and match, the players were
asked to provide an RPE (0–10 scale) [26]. The players were prompted for their RPE
individually using a custom-designed application on a portable computer tablet. They
selected their RPE rating by touching the respective score on the tablet, which was then
automatically saved under the player’s profile. This method helped to minimize factors
that may have influenced the player’s RPE rating, such as peer pressure and replicating
other players’ ratings [27]. Next, the s-RPE was calculated, as in our previous studies,
through the multiplication of the session duration by the RPE [28,29].

2.6. Statistical Procedures

Descriptive statistics (mean ± standard deviation) were performed for all the measure-
ments. All the variables were checked for normality and homoscedasticity, respectively,
using the Shapiro–Wilk and Levene tests. The MANOVA with repeated measures was
performed for the variables that obtained normal distribution to compare the three as-
sessments, with s-RPE being used as covariate. The value of p ≤ 0.05 was established as
significant and all the data were analyzed using SPSS version 22.0 (SPSS Inc., Chicago,
IL, USA) for the Windows statistical software package. Furthermore, the change (%) was
calculated between each comparison. The Cohen’s d effect-size (ES) was performed to
determine the effect magnitude through the difference of two means divided by the stan-
dard deviation from the data, and the following criteria were used: <0.2 = trivial, 0.2 to
0.6 = small effect, 0.6 to 1.2 = moderate effect, 1.2 to 2.0 = large effect, and >2.0 = very
large [30].

3. Results

Table 2 summarizes the participants’ characteristics by player position, while Table 3
showed comparisons between the three assessments for the squad average.

Table 2. Participant characteristics by player position in the three assessments.

Variables Goalkeeper
n = 1

Central
Defender

n = 3

Wide
Defender

n = 3

Central
Midfielder

n = 3

Wide
Midfielder

n = 4

Striker
n = 3

Assessment 1
Body weight (kg) 64.0 71.0 ± 2.0 54.3 ± 3.8 59.3 ±9.2 53.5 ± 8.7 57 ± 1.0

Body fat mass (kg) 15.3 18.7 ± 2.3 12.4 ± 1.4 14.1 ± 5.4 11.1 ± 4.5 8.1 ± 2.0
Soft lean mass (kg) 45.9 49.1 ± 2.1 39.3 ± 2.3 42.5 ± 3.6 39.9 ± 5.1 46.0 ± 2.9
Fat free mass (kg) 48.7 52.3 ± 2.2 41.9 ± 2.4 45.2 ± 3.9 42.5 ± 5.4 48.9 ± 3.0

Intracellular Water (L) 22.4 23.8 ± 0.9 19.1 ± 1.3 20.6 ± 1.9 19.3 ± 2.4 22.4 ± 1.3
Extracellular Water (L) 13.2 14.4 ± 0.8 11.4 ± 0.6 12.5 ± 1.0 11.7 ± 1.5 13.3 ± 1.0
Total Body Water (L) 35.6 38.2 ± 1.7 35.5 ± 1.8 33.1 ± 2.8 31.0 ± 4.0 35.7 ± 2.3

Phase Angle (θ. 50 Khz) 6.8 6.0 ± 0.3 6.3 ± 0.6 6.3 ± 0.5 6.0 ±0.3 6.4 ± 0.3
Assessment 2

Body weight (kg) 67.0 69.3 ± 1.2 53.7 ± 3.2 58.0 ± 6.9 53.5 ± 7.9 57.0 ± 2.0
Body fat mass (kg) 15.8 14.1 ± 2.6 8.8 ± 4.2 10.2 ± 1.9 10.9 ± 3.7 6.7 ± 1.8
Soft lean mass (kg) 48.1 51.7 ± 2.1 42.0 ± 6.0 44.8 ± 4.9 39.9 ± 5.3 47.2 ± 3.5
Fat free mass (kg) 51.2 55.3 ± 2.3 44.9 ± 6.2 47.8 ± 5.1 42.6 ± 5.6 50.3 ± 3.7

Intracellular Water (L) 23.5 25.2 ± 1.1 20.5 ± 3.0 21.8 ± 2.4 19.4 ± 2.7 23.1 ± 1.7
Extracellular Water (L) 13.9 15.0 ± 0.6 12.1 ± 1.6 13.1 ± 1.3 11.6 ± 1.4 13.6 ± 1.1
Total Body Water (L) 37.4 40.1 ± 1.7 32.6 ± 4.6 34.8 ± 3.7 31.0 ± 4.1 36.7 ± 2.8

Phase Angle (θ. 50 Khz) 6.8 6.5 ± 0.6 7.8 ± 2.6 6.6 ± 0.7 6.2 ± 0.4 6.7 ± 0.2
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Table 2. Cont.

Variables Goalkeeper
n = 1

Central
Defender

n = 3

Wide
Defender

n = 3

Central
Midfielder

n = 3

Wide
Midfielder

n = 4

Striker
n = 3

Assessment 3
Body weight (kg) 67 69.0 ± 2.6 53 ± 4.4 57.0 ± 6.2 53.8 ± 7.4 59.0 ± 1.7

Body fat mass (kg) 15.4 12.1 ± 3.6 8.0 ± 2.8 12.2 ± 3.6 9.4 ± 3.1 8.7 ± 1.7
Soft lean mass (kg) 48.4 53.3 ± 5.4 42.2 ± 2.6 42.0 ± 2.6 41.5 ± 4.1 47.2 ± 2.9
Fat free mass (kg) 51.6 56.9 ± 5.6 45.0 ± 2.7 44.8 ± 2.9 44.4 ± 4.5 50.3 ± 2.9

Intracellular Water (L) 23.7 26.1 ± 2.7 20.6 ± 1.4 20.4 ± 1.3 20.1 ± 2.0 23.1 ± 1.4
Extracellular Water (L) 13.9 15.4 ± 1.4 12.1 ± 0.6 12.2 ± 0.7 2.3 ± 1.3 13.5 ± 0.8
Total Body Water (L) 37.6 41.4 ± 4.1 32.7 ± 1.9 32.6 ± 2.0 32.3 ± 3.3 33.6 ± 2.2

Phase Angle (θ. 50 Khz) 7.4 7.1 ± 0.6 7.4 ± 0.5 6.9 ± 0.3 6.6 ± 0.2 6.9 ± 0.3

Table 3. Comparisons between assessments by squad average (n = 17).

Variables A1 A2 A3 Change %
(A1–A2)

Change %
(A2–A3)

Change %
(A1–A3)

Body weight (kg) 58.74 ± 2.15 58.30 ± 1.97 58.30 ± 1.94 −0.8 0.0 −0.8
Body fat mass (kg) 13.11 ± 1.87 a 10.77 ± 0.94 10.38 ± 0.87 −21.7 −3.8 −26.3
Soft lean mass (kg) 42.87 ± 1.20 a 44.52 ± 1.44 44.91 ± 1.42 3.7 0.9 4.5
Fat free mass (kg) 45.63 ± 1.27 a.c 47.52 ± 1.53 47.92 ± 1.51 4.0 0.8 4.8

Intracellular Water (L) 20.79 ± 0.58 a.c 21.71 ± 0.72 21.88 ± 0.71 4.2 0.8 5.0
Extracellular Water (L) 12.53 ± 0.35 12.88 ± 0.41 13.00 ± 0.39 2.7 0.9 3.6
Total Body Water (L) 33.32 ± 0.93 a 34.59 ± 1.12 34.88 ± 1.09 3.7 0.8 4.5

ECW/TBW 0.38 ± 0.001 a.c 0.37 ± 0.001 b 0.37 ± 0.001 −2.7 0.0 −2.7
ECW/ICW 0.60 ± 0.003 a 0.59 ± 0.003 0.59 ± 0.004 −1.7 0.0 −1.7

Phase Angle (θ. 50 Khz) 6.26 ± 0.11 c 6.67 ± 0.31 6.99 ± 0.10 6.1 4.6 10.4

A1. Assessment 1; A2. Assessment 2; A3. Assessment 3; ECW. Extracellular water; ICW. Intracellular water; TBW. Total body water. The
symbol a denotes significant difference between A1 and A2 (p < 0.05). The symbol b denotes significant difference between A2 and A3
(p < 0.05). The symbol c denotes significant difference between A1 and A3 (p < 0.05).

After performing ANCOVA with the session’s rated perceived exertion (s-RPE) as the
covariate, no linear interaction was demonstrated between this variable and any of the
other body composition variables (p > 0.05). Table 2 shows significant differences between
A1 and A2 with moderate to very large effect, namely, BFM (p = 0.029; ES = 1.58), SLM
(p = 0.018; ES = 1.24), FFM (p = 0.010; ES = 1.34), ICW (p = 0.007; ES = 1.41), TBW (p = 0.018;
ES = 1.04), ECW/TBW (p = 0.002; ES = 10.00), and ECW/ICW (p = 0.022; ES = 3.33).

In addition, there was only a significant difference with very large effect between A2
and A3, for ECW/TBW (p = 0.001; ES = 3.33).

Finally, there were significant differences with large to very large effect between A1
and A3 for BFM (p = 0.029; ES = 1.87), FFM (p = 0.045; ES = 1.51), ICW (p = 0.049; ES = 1.68),
ECW/TBW (p = 0.013; ES = 10.00), and PhA (p = 0.001; ES= 6.64).

4. Discussion

In this study, we aimed to identify changes in the body composition of elite women
soccer players during in-season through BIA. Our main findings showed improvements in
body composition, namely decreased BFM, increased FFM, and increased PhA; and a better
fluid distribution was observed, especially from the first to the last assessment. However,
no significant differences were noted between A2 and A3, except for ECW/TBW.

On one hand, BFM has been shown to exert a negative influence in athletes’ perfor-
mance [5]. On the other hand, FFM has been associated with performance improvements [5].
In our study, the athletes showed a significant decrease in BFM and an increase in FFM.
These results are similar to those reported in another study [31], which assessed athletes’
body composition in 5 time-points during the in-season. Regarding BFM, athletes presented
mean values similar to those found by other authors [32] that assessed body composition



Int. J. Environ. Res. Public Health 2021, 18, 12023 7 of 10

changes pre-to-post-season in women soccer players. However, the authors found that the
soccer players lost lean mass tissue over the competitive season that was not recovered
during the off-season [32]. These results may be attributed to overtraining or negative
energy balance.

Concerning PhA, the present female soccer players showed a mean value of 6.26 ± 0.11◦

in A1, 6.67 ± 0.31◦ in A2, and 6.99 ± 0.10◦ in A3. All these values are similar to those
found in other studies conducted on women athletes or active young populations [33–35].
Furthermore, the values obtained in this study were slightly lower in A1 and A2 compared
to those obtained in a study of healthy adult non-athletes [36]. Moreover, PhA has been
related to cellular health and integrity [37]. For example, muscle injuries can cause a
reduction in PhA which can provoke cell membrane disruption [38,39], which has also
been related to body composition [33,40,41]. For instance, FFM is directly related with
PhA [41]. Indeed, as FFM increased in these athletes, it seems plausible that PhA also
increased. An improvement in PhA can be an indicator of good health and cellular integrity
and functionality regarding the level of hydration [34]. Another application of PhA is
related to cellular energy levels, so the low phase angle is consistent with an inability of cells
to store energy, as well as being an indication of breakdown in the selective permeability of
cellular membranes. A high PhA is consistent with large quantities of intact cell membranes
and body cell mass [42].

Regarding TBW and its compartments, the importance of TBW and ICW in increasing
performance in athletes is clear [7–9]. The increment in ICW and TBW in the present
study is in line with a previous study that used resistance training in healthy and young
adults [35]. In this regard, soccer is characterized by high intensity bouts of activities and
movements. Glycogen is an essential substrate during high intensity sports [43]. Therefore,
some explanations could be related to cellular hydration by increasing the glycogen storage,
since glycogen features great osmotic power (each gram of glycogen is stored in human
muscle with at least 3 g of water) [43]. These results are very important for athletes, since
ICW content may stimulate pathways that increase protein synthesis [44,45]. ECW did not
show any change during the in-season. Furthermore, the ECW/ICW ratio has been used
as an indicator of fluid distribution in athletes [7–9,33]. Two recent studies [33,34] found
values of 0.7 ± 0.1 in women athletes. In our study, the soccer athletes demonstrated mean
values of 0.60 in A1, 0.59 in A2, and 0.59 in A3. Lower values of ECW/ICW have been
found in athletes has and they have been associated with improved performance [7].

As mentioned earlier, when A2 andA3 were compared, no significant differences were
found. These findings could be attributed to the increased training load in the beginning of
the in-season that is generally found in soccer teams [46]. The higher training load resulted
in body composition improvements in this early phase (between A1 and A2) that were
followed by an adaptation in the second phase of the study (between A2 and A3), causing
a maintenance of the body composition variables (considering that nutritional intake was
controlled). This is important to highlight because in fact training load was higher between
A2 and A3 without, however, changing any body composition variable.

A relevant finding that should be highlighted regards s-RPE. Through the analysis
conducted in the present study, no interaction was observed between s-RPE and any body
composition variables, which means that RPE can be dissociated from the physiological pro-
cess through different psychological mechanisms [47]. As mentioned in previous studies, it
seems that RPE was a simplification of the perceived psychophysiological exertion. Conse-
quently, the use of this measure alone did not conclusively capture different sensations and
experience of training sessions [47,48]. Furthermore, RPE was collected 30 min after the
training sessions and that value included the entire session. This means that there could
be some possible variation during training sessions in different exercises, as suggested
by Ferraz et al. [48], that were not controlled in this study. This explanation may help to
explain the non-interaction found regarding this variable in this study. It also reinforces
the use of additional variables in training load monitoring, such as distances covered at
different intensities, accelerations, decelerations, player load and metabolic power.
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Scientific research on women soccer athletes is scarce [10,11,49], especially at the elite
level, and to the best of our knowledge, this is one of the first studies to include several
variables in order to assess anthropometric and body composition in elite women soccer
players from a Portuguese BPI Ligue team. However, the sample size was derived from
one team only and, therefore, future studies are required to generalize the findings.

Another interesting finding was related to the goalkeeper analysis, which showed
that s-RPE and different body composition variables were similar regardless of player
position and the squad average values. However, future studies are required to confirm
this finding, since only one goalkeeper is an insufficient sample size from which to draw
definite conclusions. Furthermore, more players for each position are required for an
analysis across player positions.

Despite the importance of these results, and despite the use of tetra-polar and multi-
frequency bioimpedance equipment, such as InBody S10, to assess body composition
and fluid distribution, we should address, as a limitation of this study, the use of a non-
considered reference method. Another limitation was the fact that it was not possible to
make comparisons among athletes of different field positions, as this would reduce the
sampling power. Finally, and despite the fact that no differences were found in nutritional
intake, this assessment was performed through a questionnaire at two time points, which
should be better addressed in future studies. Even so, this study represents the actual
training routine followed by the specific team analyzed. Therefore, more research is needed
with larger numbers regarding soccer players and teams over an all-season period.

5. Conclusions

Coaches, physicians, nutritionists, and exercise physiologists should ensure they pro-
vide gender-specifications for optimizing performance. This study highlights information
on the essential characteristics of successful women’s’ soccer team performance at three
time-points throughout the sport season. For instance, the study showed that although
some players may have performed different field roles and positions, their body composi-
tion characteristics improved over the season, which reveals that nutritional habits were
controlled and, consequently, the intensity of training and matches did not affect the body
composition variables.

This study presents a report using body composition data and internal training load
simultaneously, which can be used as a reference for better body composition, training
load and performance management for coaches and their staff. However, we recommend
that future studies include a full season and other training load measures, such as global
positioning systems, to amplify the present findings.
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