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Abstract: To investigate how contextual or environmental factors may influence the athletic per-
formance of female soccer players during competitions, this study aimed to assess the impact of
match-related variables (playing surface; opponent levels; opponent result trends; match status,
and match outcomes) on the athletic performance of professional female soccer athletes. Seventeen
athletes (25.5 & 4.3 years of age) from the same team competing in the Italian second division were
divided into two groups according to their roles and athletic characteristics: Group A (central de-
fenders and forwards) and Group B (right/left full-backs and midfielders). Total distance (TD) and
sprint distance (SD); high-speed running (HSR), acceleration (ACC), and deceleration numbers (DEC);
average and maximal heart rate (HR_avg; HR_max); and match-related factors were collected during
the 22 regular season matches. A T-test and ANOVA were used to calculate the differences between
groups in GPS and HR variables and the effects of match-related factors, respectively. Results showed
higher running performance in the B group compared to the A group during matches. Increased
ACC number was seen in matches played on artificial turf; winning was associated with decreased
HR_max and increased DEC number. Athletes covered higher TD reaching lower HR_max when
playing against lower-ranking opponents while matches lost/drawn resulted in higher HSR. High
HRs (max and avg) were found when playing against a team with a positive performance trend. In
summary, match-related factors and opponents’ characteristics can affect athletic performance in
female soccer athletes. These factors should be considered during in-seasonal training to personalize
match preparation and optimize athlete performance.

Keywords: soccer; external workload; female; match-related factor; professional; player role; yo-yo
IR1; GPS; HR; CM]

1. Introduction

Opver the last decade, interest and investment in female sports have grown significantly,
leading to noteworthy improvements in performance, participation, professionalism, and
scientific research [1]. Particularly, female soccer has emerged as a prominent area for
investment, increasing participation and enhancing performance and research through new
technologies [2]. Indeed, nowadays, professional teams largely use different technologies
to monitor external and internal load to increase performance while decreasing injury risks.
One of the most used technologies is the Global Positioning System (GPS) integrated with
accelerometry, gyroscope sensors, and heart rate (HR) monitors [3-5]. These instruments
allow the monitoring of different running and HR variables, such as total running dis-
tance (ITD), distance covered at high speed (HSR), distance covered while sprinting (SPR),
acceleration number (Acc_n) and deceleration number (Dec_n), and HR features [3,4,6-11].
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A scoping review conducted by Pérez et al. [1] provides average performance data
for female soccer, highlighting that TD during match play is about 9556 £ 795 m and,
considering intensity zones, that athletes performed about 830 &+ 1414 m and 267 &+ 275 m
of HSR and SPR, respectively.

The variability in the number of accelerations and decelerations across studies, influ-
enced by methodological differences, underscores the huge challenge when interpreting
these findings [12]. This variability is particularly pronounced across different positional
units and starting speeds; however, understanding the distances covered during accelera-
tions and decelerations is crucial for grasping sport and level-specific demands [13].

Moreover, while absolute movement metrics are crucial for describing sport character-
istics and individual external load, per-minute relative metrics are essential for assessing
an athlete’s pace and condition independently of total playing time [14]. This approach
facilitates comparisons between athletes with varying playing durations, controlling biases
from shorter playing times. By normalizing data, per-minute metrics ensure a fair evalu-
ation of performance intensity and efficiency, allowing coaches to make more informed
decisions about player fitness and readiness and to evaluate athletes who played the whole
game alongside those who played only a part of it.

Research in male soccer has traditionally been more extensive than in female soccer,
focusing on various influencing factors; in contrast, comparable transparency and depth
of analysis are often lacking in studies on female soccer. Articles on male soccer have
identified several contextual factors related to both the environment and match dynamics
that influence athletes” performance. For example, the playing surface significantly affects
running performance variables in football, as suggested by Vescovi et al. (2019) [11],
who provided data supporting the greater efficacy of artificial turf compared to natural
grass; however, they presented contrasting results based on subjective measures [14].
Regarding match-related factors, teams exhibit different performance metrics based on
match outcomes and opponent strength: winning teams tend to demonstrate greater TD,
increased SPR, and a higher number of Acc, whereas drawing or losing teams tend to show
higher values in HSR metrics [6]. Playing against higher-ranked teams often results in
increased TD, HSR, and Acc, with higher SPR distances in losses and lower HSR distances
in wins [4,6]. Conversely, when facing lower-ranked teams, SPR values tend to be higher,
with decreased TD and Acc observed in losses [4,6]. Furthermore, winning teams show
less high-intensity activity during matches, suggesting a strategy of energy conservation
with a slower pace, whereas teams in losing or drawing positions exert fewer low-intensity
efforts to recover [15]. Female soccer players have different physiological, biomechanical,
and psychological characteristics compared to male soccer players, and, considering the
limited literature on this topic in the female gender, it is necessary to produce evidence on
women’s soccer. Furthermore, knowing how some contextual factors—such as the field
surface, tactical aspects, and the level of the opponents—could influence performance
differently compared to men’s soccer could play a key role in creating specific and more
effective training protocols for female soccer players.

Although several studies offer a team overview of the external load, the distinction
between playing roles is sometimes overlooked [3,7,8,15], while others classify athletes
according to their role [4-6,9,11,12]. Notably, significant differences in running parameters
have been observed between attackers, midfielders, and defenders, highlighting variations
in athletic and physical capabilities both within and between roles [9].

Therefore, this study aims to evaluate the impact of match-related variables, such as
playing surface, opponent levels, opponent trends, match status, and match outcomes,
on the athletic performance of professional female soccer players throughout an entire
competitive season in the Italian second division. To our knowledge, the study of opponent
trends (outcomes of the last three matches) and match status (matches played in winning
or losing/drawing situations) represents a new area of research never analyzed before
in women'’s soccer, although such trends’ impact on performance could be very influen-
tial. Hence, understanding the influence of these factors on players’ performance during
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matches could provide new insights and help in building match-specific training schedules
during the season. Moreover, analyzing the differential effect of match-related factors on
distinct playing roles could guide technical staff in their choice of match players. Finally, an-
alyzing data minute by minute could produce more comprehensive information compared
to the existing literature and could increase the applicability of results in training scenarios.
The authors of this study hypothesized that athletes who showed different athletic
performances in fitness tests and belonged to different playing positions would show signifi-
cant differences in athletic performances during matches. This study also hypothesized that
match-related factors, such as playing surface, opponent levels, opponent trends, match
status, and match outcomes, significantly influence the soccer performance of professional
female athletes and could have a different impact on players with different playing roles.

2. Materials and Methods
2.1. Partecipants

Study participants played in the first team of S.S. Lazio Women, competing in the
second-highest division of the Italian soccer championships. To be included in this study,
players were required to fulfil the following criteria:

- Being healthy and unaffected by any physical or psychological issues that could have
affected the performance during the season.
- Having played at least 60 min of each analyzed match.

Although the total roster of the team consisted of twenty-five elite athletes, only a
limited number of players met the inclusion criteria and competed in all championship
matches. Thus, seventeen professional female soccer players (mean age 25.5 & 4.3 years;
body mass index 21.6 + 2.0 kg/m?) participated in this study.

To analyze athletes” performance in relation to specific players’ characteristics, all
athletes were divided into two groups according to their roles during matches.

- Group A: central defenders and forwards (eleven players).
- Group B: right and left full-backs and midfielders (six players).

The game system and the tactical strategy determined the allocation of player roles
into the two groups. The team played in a 4-3-1-2 formation throughout the regular season.
In this formation, the development of both offensive and defensive playing actions leads
the midfielders and full-backs to travel long distances compared to the attackers and central
defenders. At the beginning of the defensive actions, the team presses the opposing full-
backs high with the external midfielders, while in the offensive actions, it uses continuous
overlaps between the full-backs and the external midfielders. In both of these game phases,
the central midfielders make continuous movements to cover or support the action. These
elements allowed us to distinguish the work carried out by these roles compared to that
of forwards and central defenders. Furthermore, the literature describes running data for
the different roles regardless of the game module, and these data show values that well
support our distribution criterion [16,17].

2.2. Ethical Approval

All athletes were informed about the project through a detailed written document. In-
formed consents were collected before the study began. The institutional ethics committee
of Niccolo Cusano University (protocol number MO3-22) granted ethical approval in accor-
dance with the 1964 Helsinki Declaration and its subsequent amendments or comparable
ethical standards.

2.3. Study Protocol

This study was performed by analyzing 22 matches of the 2022 /2023 competitive sea-
son (from September 2022 to May 2023). At the end of the championship, the team ranked
second in the league, playing an entire season at the top of the tournament. Considering
that athletes with similar roles can have different physical and fitness characteristics, to
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avoid methodological bias, at the end of the pre-season period, all athletes underwent two
sessions of physical fitness tests. For the duration of the whole competitive season, match-
related factors were collected. In addition, the athletes” internal and external workload was
recorded for each match.

Physical fitness measurements:

Before the beginning of the championships (August 2022), athletes underwent two
sessions of physical tests. During day one, athletes performed squat jumps (SJs), counter-
movement squat jumps (CMJs) with blocked arms, and monopodalic CMJs (mCM]Js) for
the right and left leg tests. These tests were performed using the Optojump System (96 leds,
1.0416 cm resolution, Microgate, Bolzano, Italy), and the height of each jump was recorded.
Additionally, athletes performed a 20 m linear sprint test (LS) and a 20 m sprint test, with
right and left changes of direction (CodS) tested separately (Cod at 90° after 10 m). The
time in sprint tests was detected by two pairs of dual-beam photocells (Witty, Microgate,
Bolzano, Italy). For each test, each athlete performed a total of three attempts, and the best
score out of three was used for data analysis.

On the second testing day, athletes performed the yo-yo intermittent recovery test
level 1 (Yo-Yo IR1) to assess the players’ aerobic capability. The measure of the total covered
distance was calculated and used for further analysis [18].

Internal and external workload measurements:

To collect workload data, players were monitored using GPS devices (GPEXE, record-
ing frequency 20 Hz, Exelio srl, Udine, Italy) during the analyzed matches. Total distance
(TD), sprint distance (>22.5 km/h; SD), high-speed running (>15 km/h; HSR), acceleration
(>2 m/s?), and deceleration (<2 m/s?) numbers (Acc_n; Dec_n) were used to calculate
match volume and intensity. To obtain comparable data for each player, the recorded GPS
variables were classified by actual game time (total playing minutes). Therefore, it was
possible to analyze comparable data and avoid bias due to the analysis of just athletes who
were able to play the whole game.

In addition, maximal (HR_Max) and average (HR_Avg) heart rates were recorded
by a wearable heart rate sensor (Polar H9) to measure athletes’ cardiovascular effort
during matches.

Match-related factor collection:

The following match-related factors were collected during the matches in order to
create a database of the season:

- Type of surface (natural or artificial grass);

- Match outcome (win, draw, or loss);

- Opponent level (highest: 1st to 5th, medium: 6th to 10th, and lowest: 11th to 16th
placement at the end of the championship);

- Match status (matches played in winning or losing/drawing situations for more than
half of the playing time);

- Opponent positive or negative trends (outcomes of the last three matches; a weighted
score average with greater weight assigned to most recent matches).

2.4. Statistical Analysis

Data are reported as mean =+ standard deviation. To check normality distribution and
homogeneity of variance, the Shapiro-Wilk test and Levene’s test were performed. Then, a
natural log transformation was applied to two of the seven variables that were not normally
distributed (Dec_n and HR_Avg). An unpaired t-test was performed to detect differences
in mean values in fitness tests between Group A and Group B. To estimate the differential
effects of each analyzed factor on Group A and Group B, a mixed-model analysis of variance
(2 x 2and 2 x 3 ANOVA) was used. The analyses of the main effects of match-related
factor conditions (carried out on two levels for type of surface; match outcome; match
status; and opponent trends and on three levels for opponent level), groups (on two levels
for Group A vs. Group B), and the interaction between them (condition x group) were
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then performed. When significant main effects or interactions were found, a Bonferroni
post hoc analysis was used to interpret data. The statistical significance level was set at
p < 0.05.

3. Results
3.1. Physical Fitness Test

The statistical analysis revealed a significant difference between groups in seven out
of eight tests of the fitness battery. In particular, Group B showed better scores compared to
Group A in the jumping tests (S], CM], mCM]J-) in the sprint tests (LS, Cod-1, Cod-1), and
in the Yo-Yo IR1 test. The mean and standard deviation values of each test are shown in
Table 1.

Table 1. Group mean and standard deviation results of fitness tests.

Jump Test SJ [em] CM]J [cm] mCM]J-r [cm] mCMJ-1 [cm]

Group A 25.59 4 3.57 26.88 + 3.88 18.01 £+ 2.60 18.05 £ 2.98

Group B 29.68 + 1.84 * 30.44 £ 1.55* 19.87 £ 1.10 20.88 &+ 1.57 *

Sprint and Yo-Yo IR1 test LS [s] CodS-r [s] CodS-1 [s] Yo-Yo IR1 [m]
Group A 3.67 + 0.31 4.26 + 0.10 4.27 + 0.11 1076.36 =+ 275.94
Group B 3.3540.10 * 4154+ 0.10 * 4124+ 0.11*% 1396.67 £ 267.26 *

Table legend: SJ: squat jump; CM]J: countermovement jump; mCM]J-r: monopodalic jump with right leg;
mCM]J-1: monopodalic jump with left leg; LS: linear sprint; CodS-r: sprint with the right change of direction;
CodS-1: sprint with the left change of direction; Yo-Yo IR1: Yo-Yo intermittent recovery test level 1. * p < 0.05;
Group A vs. Group B.

3.2. Effect of Groups in GPS and HR Variables

The ANOVA revealed that significant differences (p < 0.01) between groups were
found in all measured GPS variables except for acceleration and deceleration numbers.
In particular, Group B values of TD, SD, HSR, HR_Max, and HR_Avg were higher than
values of Group A. The mean and standard deviation of all GPS variables recorded in the
22 matches analyzed for both groups are shown in Table 2.

Table 2. Group mean and standard deviation results of GPS variables.

95% Conf. Int.

GPS Variables Group A Group B p of the Difference
TD [m/min] 94.13 £ 3.62 101.64 +2.33 0.000 * —9.35; —5.65
SD [m/min] 0.96 + 0.24 1.19£0.23 0.002 * —0.37;, —0.08
Acc_n [n°/min] 0.54 +0.19 0.64 +0.18 0.084 —0.21; 0.01
Dec_n [n°/min] 0.90 + 0.53 0.99 £+ 0.56 0.598 —0.42;0.24
HSR [m/min] 11.24 £1.17 14.93 +£1.19 0.000 * —4.41; —2.98
HR_Max [beats] 188.56 £ 3.02 192.83 £ 2.57 0.000 * —5.97; —2.56
HR_Avg [beats/min] 165.04 £+ 3.15 168.98 4+ 4.31 0.001 * —6.23; —1.63

Legend: TD: total distance; SD: sprint distance; Acc_n: acceleration number; Dec_n: deceleration number; HSR:
high-sprint running; HR_Max: maximal heart rate; HR_Avg: heart rate average. * p < 0.01 Group A vs. Group B.

3.3. Effects of Match-Related Factors on GPS and HR Variables

ANOVA revealed that each match-related factor had a significant effect on at least one
of the measured variables. Overall, the analyzed factors showed significant effects on TD,
HSR, Acc_n, Dec_n, and HR variables. All ANOVA results of the main effect of condition
and condition x group interaction are reported in Table 3.
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Table 3. ANOVA of match-related factor conditions and condition x group interaction. * p < 0.05
Group A vs. Group B. Effect size (n?) thresholds: small effect <0.06, moderate effect between >0.06,
and <0.14, and large effect >0.14.

2 Observed 2 Observed

Factor Variable F P n Power Variable F p n Power df  Error
Condition 015 070 0.0 0.07 055 046 001 0.11
” D SD
Condition 052 047 001 0.11 001 093 000 005
x Group
Condition 399 0.05*  0.09 0.50 150 023 004 0.22
" Condition  Accn Dec_n
Condition - 010 076 000 006 T 008 078 000 006
Type of p 1 40
surface  Condition 021 065 001 0.07 025 062 001 0.08
" Condition  HSR HR_M
Condition 020 066  0.00 0.07 = 006 081 000 0.06
x Group
Condition 0.19 0.67 0.00 0.07
" Condition HR_Av
Condition Vg 0.05 0.83 0.00 0.06
x Group
Condition 001 092 0.0 0.05 033 057 001 0.09
i TD SD
Condition 031 058 001 0.08 028 060 0.0 0.08
x Group
Condition 025 062 001 0.08 422 0.047*  0.10 0.52
T Condition  Accn Dec_n
Cogdmon 001 091 000 0.05 T 004 084 000 0.05
Match x roup 1 40
outcome  Condition 305 009 007 0.40 442 0.042* 010 0.54
" Condition  HSR HR_Max
Condition 000 098 000  0.05 000 096 000  0.05
x Group
Condition 068 042 0.2 0.13
" Condition HR_Av
Condition -8 05 0.34 0.02 0.16
x Group
Condition 345  0.042* 015 0.61 076 048  0.04 0.17
ST TD SD
Condition 008 093  0.00 0.06 049 062  0.03 0.12
x Group
Condition 081 045  0.04 0.18 23 011 011 045
S Acc_n Dec_n
Condition 010 091 001 0.06 008 092 000 006
Opponent _ > &Toup 2 38
level Condition 050 061  0.03 0.13 352 0.039* 016 0.62
" Condition  HSR HR_Max
Condition 230 011 011 0.4 060 055 003 0.14
x Group
Condition 137 027 007 0.28
" Condition HR_Av
Condition -Ave 1.66 0.20 0.08 0.33
x Group
Condition 003 086 0.0 0.05 229 014 005 031
Condition 032 057 001 0.09 18 018 004 026
x Group
Condition 186 018  0.04 0.27 378 006  0.09 0.48
I Acc_n Dec_n
C"gdmon - 024 063 001 0.08 001 092  0.00 0.05
Match x Lroup 1 40
situation  Condition 1065 0.002% 021 0.89 177 019 004 025
" Condition  HSR HR_Max
Condition 137 025 003 0.21 000 099 000 0.05
x Group
Condition 003 087 0.0 0.05
" Condition HR_Av
Condition 8 0.06 0.80 0.00 0.06

x Group
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Table 3. Cont.

Observed Observed

: 2 : 2
Factor Variable F P n Power Variable F p n Power df  Error
Condition 313 008 007 0.41 0.08 0.77 0.00 0.06
iti SD
Condition 048 049 001 0.10 014 071 000 0.07
x Group
Condition 143 024  0.03 0.21 469  0.036* 010 0.56
T Dec_n
Cogdmo“ 025 062 001 0.08 - 033 0.57 0.01 0.09
Formation x Group 1 40
tactics Condition 021 065 001 0.07 0.00 0.98 0.00 0.05
T HR_Max
Condition 065 042  0.02 0.12 - 0.66 0.42 0.02 0.12
x Group
Condition 001 094 0.0 0.05
" HR_Av
Condition & 13 025 003 0.21
x Group
Condition 211 014 011 0.40 0.73 0.49 0.04 0.16
oge SD
Condition 043 065  0.02 0.11 1.02 0.37 0.06 0.21
x Group
Condition 123 030 007 0.25 2.17 0.13 0.11 0.41
S Dec_n
Cogdmo“ 004 096 0.0 0.06 - 0.02 0.98 0.00 0.05
Opponent x Lroup > 34
trend Condition 208 014 011 0.40 11.03  0.0002* 0.39 0.99
it HR_Max
Condition 020 082 001 0.08 - 0.63 0.54 0.04 0.15
x Group
Condition 3.86 0.031 * 0.19 0.66
g HR_Av:
Condition -8 485 017 010 0.36
x Group

Concerning the type of surface, a significant effect of condition was found. In particular,
when athletes played on artificial grass, they had a significantly higher Acc_n compared
to matches on natural grass (0.68 £ 0.16 n°/min vs. 0.56 £ 0.19 n°/min, respectively;
p = 0.05) (Figure 1a). No significant condition or condition x group effects were found in
the other GPS variables for the type of surface.

A significant effect of the final match score was found in two GPS parameters. Specif-
ically, both higher Dec_n (won = 1.05 & 0.60 n° /min; drawn/lost = 0.67 & 0.17 n° /min;
p = 0.047) and significantly lower HR_Max (won = 190.16 £ 3.28 bpm; drawn/lost =
192.10 £ 3.86 bpm; p = 0.042) were observed in matches won compared to matches lost or
drawn (Figure 1b,c). Concerning opponent level, a significant effect of condition was found
in TD and HR_Max. In particular, when athletes played against lower-ranked teams, they
covered higher TD (high-ranked = 96.87 4= 4.45 m/min vs. low-ranked = 99.28 &+ 5.03 m/min;
p = 0.034; middle-ranked = 96.96 £ 4.83 m/min vs. low-ranked; p = 0.032) reaching a
lower HR_Max (middle-ranked = 192.07 + 4.14 bpm vs. low-ranked = 189.55 & 3.16 bpm;
p = 0.012) compared to the TD and HR_Max of higher-ranked opponents, respectively
(Figure 1d,e). In matches played with more than half of the time losing/drawing, players
showed significantly higher HSR (winning = 12.57 £ 1.91 m/min vs. losing/drawing =
13.61=£ 2.39 m/min; p = 0.002) compared to matches played winning (Figure 1f). Analyzing
the performance trends of the opponents, the results showed that significantly higher levels
of HR_Max (positive = 193.14 £ 2.95 bpm vs. stationary = 189.47 £ 2.22 bpm; p < 0.001; posi-
tive vs. negative = 190.09 & 2.93 bpm; p = 0.001) and HR_Avg (positive = 169.47 &+ 4.17 bpm
vs. stationary = 166.16 £ 4.94 bpm; p = 0.019; positive vs. negative = 166.45 + 2.57 bpm;
p = 0.022) were reached when playing against opponents with positive trends (i.e., a high
score in the last three matches) compared to opponents with stationary or negative trends
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(Figure 1g,h). No significant condition or condition x group effects were found in the other
GPS or HR variables and match-related factors.

a
Type of surface
Acc_n [n%/min]

*
0.50

0.80 T

0.70

0.60

0.50 ~

040

030 -

020 -

0.10 -

0.00 -+
Natural Artificial
b Match outcomes

Dec_n [n*/min]
1.80 i )

1.60

1.40

1.20

1.00
0.80

0.60 ~
0.40 -

0.20

0.00 -

Drawn/Lost Won

Figure 1. Cont.
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¢ Match outcomes

HR max [beats]

200 *
198
196
194
192
190 -
188 -
186 -
184
182 -
180 -
178 -

Drawn/Lost

d Opponent levels

TD [m/min]

110.0 f * }

105.0

100.0

950

90.0

85.0 ~

80.0
ranking1- 5 ranking 6 - 10 ranking 11 - 16

e Opponent levels

HR max [beats]
198

196
194
192
190

188 -
186 -
184 -
182 +
180

178 -

ranking1 - § ranking 6 - 10 ranking 11 - 16

Figure 1. Cont.
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f Match status
HSR [m/min]

18.0
16.0
14.0 -
12.0 -

10.0
8.0
6.0
4.0
2.0+
0.0 -

Winnning Drawing/losing

g Opponent trends

HR max [beats] ok

198 : ks : !
196

194
192
190
188
186
184
182
180

Positive Stationary Negative

h Opponent trends

HR Avg [beats/min]
180

175

170

165 -

160 ~

155

150 A
Positive Stationary Negative

Figure 1. (a-h) Dark gray: Group A; light gray: group B. (a) Acceleration numbers and type of
surface; (b) deceleration numbers and match outcomes; (c) Maximal heart rate and match outcomes;
(d) Total distance covered and levels of opponent; (e¢) Maximal heart rate and levels of opponent;
(f) High speed running and match status; (g) Maximal heart rate and trends of opponent; (h) Average
heart rate and trends of opponent. Significant differences by match-related conditions: * p < 0.05;
**p <0.01.
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4. Discussion

This study is the first to examine how match-related factors, such as match status
and opponent trends, affect the running performance and HR variables of elite female
soccer players. Moreover, this study clustered athletes by roles that have also shown
significant differences in fitness level (central defenders and forwards; right and left full-
backs and midfielders).

Previous research has focused on specific roles on the field, such as defenders, mid-
fielders, and attackers [9], but none have categorized players by physical fitness level
determined through physical tests. Athletes playing the same role could indeed show
different values of athletic performance due to their individual morphological and phys-
iological characteristics. To verify the correct role clustering, this study first analyzed
significant differences in fitness levels between the two groups (found in seven out of
eight fitness tests). The results showed that these differences were consistent with the
running and cardiovascular performance observed with GPS and HR monitoring during
matches, except for Acc_n and Dec_n. This exception may be due to the methodology of
considering acceleration and deceleration within the broader context of soccer performance,
where speed also plays a crucial role [12]. Further research could delve into this sub-topic,
considering the growing importance of explosive strength in modern soccer strategies
and training. The existing literature [9] has indicated that different roles require varying
physical demands, as attackers and midfielders perform more frequent and intense running
efforts compared to defenders [19,20].

Additionally, this study used a per-minute based analysis of GPS and HR data, which
enabled comparisons between athletes who played for different amounts of time in each
match. In fact, some previous studies [11] used convenient samples (athletes who played at
least 90 min per match) to obtain comparable data. However, using this selection criterion
could lead to sample bias; only athletes with high athletic performance and/or starters,
would be included in this analysis. The inclusion criterion of this study (having played
at least 60 min of each analyzed match) in addition to the per-minute analysis provided a
more realistic overview of the average athletes” performance, limiting sample selection bias.

Regarding match-related factors, the results showed a significant main effect of condi-
tion in some variables, but no condition x group difference was observed in any analyzed
factor. Hence, even if Groups A and B showed significantly different running and cardio-
vascular performance while playing, match-related factors demonstrated a comparable
influence in both groups. Therefore, the results of this study did not confirm our hypothesis
about the differential effects of match-related factors on the two groups of athletes. In other
words, these findings suggest that the analyzed factors could impact athletic performance
during matches, independently of athletic players’ characteristics and their roles.

Regarding type of surface, the results showed that the team recorded significantly more
accelerations when competing on artificial turf compared to natural grass, suggesting that
high-intensity movements are more efficient on artificial turf. Two plausible explanations
are supported by the literature: first, the interaction between players’ shoes and the turf
surface, along with enhanced grip, likely facilitated an increase in players’ speed potential;
second, the increased rapidity of ball movement on artificial turf may require players to
elevate their movement speed accordingly [11]. Indeed, Roberts and colleagues (2020)
qualitatively confirmed that artificial turf makes ball-surface interactions more predictable
due to the uniformity of the grass, allowing players to increase high-intensity efforts [14].
Additionally, the growing professionalism in women'’s football and new approaches in the
design and realization of third-generation (3G) artificial and ecological turf may further
enhance performance [19,21,22]. This type of turf is more resistant than natural grass,
allowing for higher usage with less decay and longer duration. It is important to note that
the artificial turf considered in most of the matches was of high quality, contributing to
the observed performance improvements. However, the evaluation of the surface depends
also on other performance-related factors; indeed, a qualitative study has indicated that
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athletes prefer natural turf to artificial turf due to perceived lower injury risk and greater
shock absorption coming from the natural field [23].

The opponent level and the last matches’ trend played a significant role in running
and HR variable changes. When playing against weaker teams or those on a losing streak,
players exhibited lower effort and running performance. The data show a reduction in
HR_Max and an increase in the number of decelerations when the team won. This is
consistent with results on men’s professional soccer obtained by Castellano et al. [24], who
found that players tend to exert more effort against evenly matched opponents, driven by
an amplified psychological motivation to secure victory. While increased decelerations are
not always linked to winning outcomes [25], they may indicate a greater need to defend
positions, thereby reducing goal opportunities for opponents. Additionally, decelerations
and accelerations are associated with game intensity [26], reflecting high-intensity move-
ment changes. Another explanation could be that when playing against weaker teams,
players can more easily change the pace of the game and run faster, requiring more frequent
decelerations. Additionally, when competing against lower-ranked teams with significant
skill gaps, the exerted effort diminishes even as the TD covered increases, with GPS data
confirming a decrease in HR_Max and an increase in TD covered in these situations. Ac-
cording to Curtis et al. [5], male soccer matches against lower-ranked opponents tend to
feature slower ball movements, leading to reduced internal and external exertion and a
decreased pace in the entire game. Conversely, facing challenging opponents results in an
increased effort, driven by the team’s psychological desire to win. The results of this study
are further supported by higher internal loads, both maximal and average, when playing
against opponents with a positive performance trend, indicating intensified effort and
determination to win. Similarly, when the team experienced a match with a situation of loss
or draw, there was an increase in HSR activity, reflecting a greater effort to overturn match
results. This trend is in line with the results of the study by Aquino and colleagues [6],
who demonstrated higher demands for high-intensity running when drawing compared to
winning. The team of this study was from the top of the championship table, leading to a
consistent desire to win every match and the confidence to do so. Thus, when the team
was losing or drawing, the psychological drive was to increase the effort to recover and
secure the victory. Overall, the results of this study could provide additional information
to the technical staff and athletes themselves, in order to guide training choices during the
season. For example, within the championship, carrying out specific drills when playing on
different field surfaces would be advisable to allow the body to adapt better and prevent
injuries. Moreover, it would be possible to adjust training schedules and tactical strategies
based on the contextual factors of upcoming matches, particularly concerning psychological
factors and tactical aspects, according to the study of the opponents’ playing systems and
the strategies they adopt. Finally, it is possible to work on the mental aspect of athletes to
provide the right stimuli when facing lower-level teams and to implement specific training
to manage the match’s partial result during advantageous or disadvantageous situations.

5. Conclusions

In conclusion, this study underscores the importance of considering not only playing
positions but also physical fitness level when tailoring training programs. By accounting
for match-related factors, it is possible to better understand the demands of each role
in various situations. This study suggests that opponent level and trends influence the
running and cardiovascular soccer performance of female athletes. In light of these findings,
match-related factors and opponent characteristics should be considered during in-season
training, since they can affect athletic performance in female soccer athletes. The analysis of
these parameters could help in individualizing match preparation and optimizing athletes’
performance, allowing coaches and trainers to develop appropriate strategies related to a
specific match.

The limitations of this study include its small sample size, which likely lowered the
statistical power of the analyses performed. However, the choice of a limited number
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of athletes from the same professional team competing in for the whole championship
season enabled us to exclude other confounding factors that could have influenced the
study results. Another limitation is the lack of differentiation between ball possession
and non-possession phases, which could have led to additional insights. Future research
should incorporate this distinction, as it is crucial for understanding differences between
offensive and defensive phases, justifying variables such as acceleration and deceleration,
and providing a clearer overall picture.
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