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Abstract

Women'’s football represents the convergence of the history of sport, the history of women,
and the history of women'’s participation in ball games. From Classical antiquity, literary
and archeological evidence highlights a long-standing association between spherical objects
and the female sphere. While ancient physical cultures primarily celebrated male athleti-
cism, records from various Classical civilizations indicate that women occasionally engaged
in ball games and recreational exercises. In ancient Greece and Rome, these activities were
often socially framed around themes of youth, grace, and courtship rituals, rather than
structured competitive sport. Over the centuries, women continuously negotiated their
access to physical play, transitioning from these early symbolic associations to more orga-
nized activities by the late Middle Ages. It was only at the end of the nineteenth century,
alongside broader movements for female emancipation, that women’s football began to
emerge in Great Britain, marking the entry of women into an exclusively male sporting
domain. In recent decades, women'’s football has undergone substantial professionalization
and global expansion, accompanied by growing scientific interest in understanding the
determinants of performance. This narrative review synthesizes current evidence on the
multidimensional factors influencing performance in women’s football, integrating physi-
cal and match demands, physiological and anthropometric characteristics, psychological
and emotional components, menstrual cycle-related influences, and contextual variables.
The literature published between 2008 and 2024 was examined across major scientific
databases. Findings indicate that while total match distance has remained relatively stable
(averaging 9500-10,500 m), high-speed running distances, sprint frequencies, and peak
intensity demands have escalated by 15-30% over the tracked decade. Psychological re-
silience and team dynamics contribute meaningfully to performance outcomes, whereas
menstrual cycle phases appear to exert limited and inconsistent effects on objective phys-
ical performance. Overall, performance in women’s football emerges from the dynamic
interaction of multiple domains, underscoring the need for integrated and individualized
performance management strategies.

Keywords: elite female athletes; soccer performance; physical match demands; high-
intensity sprinting; sports endocrinology; athlete well-being; team cohesion;
performance monitoring
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1. Introduction

“Men and women are not just themselves: they are also the region where they were born,
the home, the farmyard where they learned to walk, the games they enjoyed as children,
the old wives” tales they overheard, the foods they ate, the schools they attended, the sports
they were interested in, the poets they read, the god they believed in”. [1]

1.1. Historic Background

Three different approaches converge in the history of women'’s football: the history of
sport, the history of women, and the history of women in sport and in football in particular.

A special point of view is the role of women in sports that involve the use of a ball,
which has its roots in the Classical age [2].

One of the most common playful scenes in Attic and Southern Italian vase painting
depicts a girl performing magic tricks with round objects resembling apples, balls, or balls
of wool [3].

Juggling takes on an erotic dimension as soon as a young man enters the scene. The
game thus becomes a means of nonverbal communication between the young people, and
the balls become a means of interaction between girls and boys [4].

In a passage in the Odyssey (Od. 6.110-142), Nausicaa, daughter of the king of Phaeacia,
and Odysseus, guided by Athena, met over a ball and fell in love.

The characteristics of the ball are also attributed to other spherical elements, such as
apples, which were already charged with erotic meanings [3].

Both archeological findings and literary texts establish a clear link between spherical
objects and seduction. For many Classical authors, round and fleshy elements symbolized
the female body and marital readiness. Rather than representing simple recreation, games
involving balls, yarn, or apples served as visual and textual metaphors for a young woman'’s
seductive power. The Latin world knew various types of ball, from the follis, a large sphere
filled with air, to the pila trigonalis, used for a three-player game, and to the harpastum, a
small ball filled with feathers or wool, typical of an originally Greek team game.

In the mosaic of Piazza Armerina, young women are depicted playing ball: the girls
are in the gymnasium, wearing “subligar,” a kind of tight cloth wrapped between the legs,
with the subligaris or mammillary fascia, which served as a bra.

The Latin poet Juvenal, in Satire VII, complains that so many Roman women go to
the gymnasium, wearing rich purple robes, and eagerly learn to fencing, using greaves and
other body armor, as if they were gladiators.

In Rome, women could therefore perform exercises that today we would call sports,
and indirect evidence confirms that some could also participate in team games.

Between the Middle Ages and the Renaissance, various types of competitions became
widespread, but women were excluded, relegated to honorary roles [5]: the sectors in
which women could emerge as competitors were the intellectual ones, such as chess and
poetry. However, with the passing of time, through jeu de paume (palm game), a precursor
to modern tennis, women earned the chance to engage in physical exercise [6].

Until the modern era, women were allowed to engage in recreational activities rather
than competitive ones and were discouraged from engaging in them because they would
have to conserve their energy for their social duties. Physical activity was considered
dangerous for women because they were “periodically weakened” during menstruation.

When Edward Clarke published “Sex in Education; or, A Fair Chance for Girls”, a
heated debate arose about women's ability to engage in physical activity. These were the
years when women were beginning to demand their rights, but the instrumental use of
these beliefs served to reinforce existing dogmas [7].
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Between the late 1800s and early 1900s, informal sports clubs formed, and at the 1900
Olympics, 22 women competed alongside men in some disciplines.

In 1922, the first women’s Olympic Games were held in Paris.

The 1940s and World War II saw the establishment of the first women'’s professional
sports league, the All American Girls Professional Baseball League.

Although the 1950s and 1960s saw some progress for women in sports, particularly
at the Olympic level, where the United States sought to respond to the powerful, athletic
women the Soviet Union had fielded to compete, it was not until the passage of Title IX
of the Education Act in 1972 that women were granted equal opportunities in education
and sports.

The origins of women'’s football are deeply rooted in Great Britain, the traditional
homeland of the sport, where the Second Industrial Revolution played a pivotal role:
early English women’s football teams emerged primarily as recreational clubs for female
factory workers. The oldest among these was Dick, Kerr’s Ladies Football Club, founded
in 1917 by workers at the Dick, Kerr and Co. wagon, locomotive, and later munitions
factory in Preston, Lancashire. The club’s first recorded match took place the following
year. On 26 December 1920, Dick, Kerr’s Ladies played against St Helen’s Ladies F.C.
in Liverpool, drawing a historic crowd of over 50,000 spectators. These British female
pioneers wore shorts similar to those of their male counterparts and effectively inaugurated
the “transfer market” in the women’s game; notably, Dick, Kerr’s Ladies successfully
signed star player Lily Parr from St Helen'’s by offering her employment, a stable salary,
and additional professional benefits. Concurrently, women’s teams began forming in
Scotland and France, the latter being where Dick, Kerr’s Ladies traveled to play four
international matches. However, this rapid growth was abruptly halted in December 1921,
when the Football Association (FA) banned women from playing on its affiliated pitches—a
institutional boycott that lasted until the 1970s. Despite these restrictions, Dick, Kerr’s
Ladies continued to compete independently, re-branding themselves as Preston Ladies F.C.
from 1926 onward. In Italy, the development of the sport followed a similar trajectory of
early enthusiasm met by political repression. In 1933, a group of young women in Milan
founded the country’s first female team: the Gruppo Femminile Calcio. Although they
initially obtained permission from the Italian Football Federation (FIGC) to play strictly
behind closed doors, their progress was short-lived. In October of the same year, authorities
blocked their first away match against a newly established women’s team in Alessandria.
The fascist regime actively diverted female football players toward non-contact sports
like athletics or basketball, enforcing a strict patriarchal ideology that prohibited women—
viewed fundamentally as prolific wives and mothers—from participating in a sport deemed
quintessentially masculine.

Women’s soccer began to be discussed again in Italy in 1946, in Trieste, where two
teams were formed (Triestina and San Giusto), and in Naples, later followed by other cities.

The first national championship was played in 1968 (Genoa won), but it was not until
1986 that Italian women'’s soccer players were admitted (under “amateur tournaments”) to
the Italian Football Federation (FIGC).

The World Cup debuted in 1991, in China, with the USA defeating Norway [8].

This historical trajectory of institutional bans, social marginalization, and delayed
professionalization has directly shaped the current landscape of contemporary sports
science. Because women were historically excluded from competitive frameworks or
restricted by archaic medical dogmas—such as the belief that physical exertion would
deplete their reproductive energy—scientific research on athletic performance was built
almost entirely upon male cohorts. Consequently, the lack of historical investment and the
late onset of structured leagues have resulted in significant scientific underrepresentation.
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Modern training methodologies and performance monitoring models are still heavily
reliant on data extrapolated from men’s football. Understanding this historical neglect is
essential: it clarifies why comprehensive, integrated models for the female game are only
recently emerging and underscores the urgent necessity to investigate sex-specific match
demands, physiological profiles, and individualized recovery strategies that match the
modern reality of professional women’s football.

1.2. Women’s Football Evolution

Women's football has experienced unprecedented growth over the past two decades,
both in participation rates and in the professionalization of leagues worldwide. The expan-
sion of elite competitions such as the FIFA Women’s World Cup and the UEFA Women's
Champions League has fueled the need for a stronger scientific foundation to optimize
training, performance, and player welfare. Despite this progress, research on women’s
football remains less extensive than that on men’s football, especially concerning integrated
models of performance that consider physiological, psychological, and contextual factors
together [9-14].

Performance in football is inherently multifactorial, shaped by the interaction be-
tween physical capacity, tactical understanding, technical proficiency, and psychological
readiness. In female players, these elements are influenced by sex-specific physiological
characteristics—such as hormonal variations, anthropometric differences, and metabolic
profiles—as well as by sociocultural and environmental factors unique to the women’s
game [15,16]. Therefore, understanding performance in women’s football requires a holistic
framework that transcends isolated metrics and instead captures the complexity of player
adaptation and match demands.

However, several aspects remain underexplored, particularly the interaction between
physiological factors (e.g., menstrual cycle); emotional regulation; and contextual influences
such as match location, surface type, and opposition strength. These gaps highlight the
need for a comprehensive, multidisciplinary understanding of performance determinants
in women'’s football.

Therefore, this narrative review synthesizes current evidence from 2008 to 2025 to
identify and discuss the primary contributors to performance among female football players.
The goal is not only to summarize research findings but also to translate them into practical
insights for coaches, sport scientists, and performance staff.

1.3. Aim of the Review

This narrative review aims to summarize and discuss the main multidimensional
determinants of performance in women’s football, focusing on the practical implications
for training design and player development. By anchoring this analysis in an initial
historical overview, the manuscript contextualizes how past socio-cultural constraints have
shaped contemporary research, ultimately presenting a comprehensive and integrative
performance framework.

Accordingly, the present narrative review adopts an integrative framework to examine
performance in women'’s football across multiple interacting domains, including physical
and match performance, physiological and anthropometric characteristics, psychologi-
cal and emotional factors, menstrual cycle-related influences, and contextual variables.
Rather than acting in isolation, these components dynamically interact to shape match
performance, as conceptualized in Figure 1.
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Figure 1. Conceptual model of performance determinants in women’s football. Match performance
emerges from the dynamic interaction between physical and match demands, physiological and an-
thropometric characteristics, psychological and emotional factors, menstrual cycle-related influences,
and contextual variables. Arrows indicate bidirectional relationships and feedback mechanisms
influencing performance and adaptation.

2. Materials and Methods

A comprehensive narrative review approach was adopted to synthesize multidimen-
sional performance determinants in women'’s football. Literature searches were conducted
in January 2026 across three major electronic databases: PubMed, Scopus, and Web of
Science. The search strategy was restricted to articles published between January 2008
and December 2025 to capture the modern era of professionalization and sport science
advancement in the women’s game. The exact search string utilized across the databases
was structured as follows: (“women’s football” OR “women’s soccer” OR “female soccer
players”) AND (“match demands” OR “high-speed running” OR “sprinting” OR “men-
strual cycle” OR “hormonal fluctuations” OR “psychological factors” OR “team cohesion”
OR “body composition” OR “contextual variables” OR “playing surface”). To ensure
methodological rigor, clear selection criteria were established. Studies were included if
they met the following criteria: (1) peer-reviewed original research (observational, cohort,
or experimental designs) or systematic reviews; (2) focus on competitive, elite, sub-elite,
or high-level academy female football players; and (3) analysis of objective or subjective
performance-related outcomes. Exclusion criteria comprised (1) studies solely focused
on male cohorts without female comparison or specific application; (2) abstracts, confer-
ence proceedings, dissertations, or non-peer-reviewed reports; and (3) articles written
in languages other than English or Italian. The screening process was conducted in two
sequential phases: an initial title and abstract screening, followed by a full-text eligibility
assessment. Data extraction was performed systematically to capture key themes, including
geographical origin, cohort characteristics, competitive level, technological tools utilized
(e.g., GPS Global Positioning System, heart rate telemetry), and primary findings. A de-
tailed summary of the comprehensive search strategy, alongside specific inclusion and
exclusion parameters, is provided in Appendix C—Table A4, while the definitive key
studies informing the narrative synthesis are overviewed in Appendix C—Table A3.
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3. Results
3.1. Physical and Match-Play Performance

Physical performance is a primary determinant of success in women’s football, re-
flecting the ability of players to sustain high-intensity activities across repeated bouts
throughout a match. The demands of the game are position-specific and influenced by
competitive level, age, and tactical system [9,12-14].

3.1.1. Match Demands and Positional Differences

Early match analyses reported approximately 10 km per match with limited sprint
exposure [12]; while early analyses reported absolute volumes of approximately 10 km—a
metric that has remained relatively stable into modern tracking—this macroscopic stability
obscures a profound internal shift. The overall volume is now characterized by a substan-
tially higher density of intense actions; in essence, the total distance has not grown, but the
metabolic and mechanical intensity within that identical distance has radically evolved.

Modern datasets (2019-2023) show a stable total distance but substantially higher
volumes of high-speed running and sprint frequency, consistent with tactical trends such
as heavy pressing and longer possession phases. In fact, across two decades, total match
distance has remained stable (~9.5-10.5 km), while high-speed running and sprint frequency
have increased significantly [9,13,17-20].

Earlier studies reported ~1.3-1.7 km of high-speed running and 10-20 sprints [12,18];
recent data show 1.8-2.0 km of high-speed running and 22-30 sprints per match [13,14,17-23].

Strength and conditioning advances have improved players’ acceleration, recovery,
and technical precision under fatigue [11]; in fact, recent studies have highlighted the
importance of accelerations, decelerations, and peak running demands under fatigue
conditions [14,21,23-26].

For example, data about elite women’s football, reported by Harkness-Armstrong
et al. [9] and Winther et al. [11] reveal that players typically cover between 5480 and
11,160 m per match, depending on playing position and competition intensity. Wide
midfielders and forwards generally demonstrate greater high-speed running (>18 km-h~1)
and sprint frequency compared to central defenders or central midfielders [9]. This reflects
the dynamic tactical role of wide players, who are more frequently involved in transitional
play and offensive movements.

Olaizola et al. [27] compared running performance between the two main Spanish
women’s football leagues and found only minor differences in total distance covered,
though top-tier players exhibited more accelerations and decelerations, highlighting su-
perior neuromuscular readiness. Similarly, Abselam et al. [28] reported that positional
role and body characteristics significantly influence physical performance, with forwards
demonstrating higher sprint ability and wide players showing greater aerobic capacity.

Neuromuscular studies confirm better fatigue resistance and recovery management
during congested tournaments [11]. Technical analysis of FIFA World Cups (2019-2023)
shows rising pass accuracy (from 77% to 83%) and longer possession phases [9]. Mod-
ern tactical profiles feature dynamic pressing, fluid positional play, and better tempo
control [9,27].

Importantly, this modern surge in technical proficiency is not isolated from physical
performance; rather, it acts as a primary driver of contemporary match demands. As female
players achieve higher passing accuracy and sustain longer possession phases, the tactical
tempo of the game accelerates. Enhanced technical skill allows teams to execute rapid
transitions, which directly necessitates a higher frequency of high-speed runs and explosive
supporting movements to exploit open spaces. Furthermore, superior retention of the
ball forces defending units to engage in aggressive, high-intensity tactical pressing and
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immediate counter-pressing. Consequently, the evolving technical prowess of the modern
female player directly dictates the structural density and physical intensity of contemporary
elite match-play.

A detailed overview of the evolution of high-speed running and sprint demands
across different time periods is provided in Appendix Table A1.

Position-specific match demands reported in the literature are summarized in Table 1,
highlighting differences in total distance, high-speed running, sprint frequency, and key
physical-tactical characteristics across playing positions.

Table 1. Position-specific physical and physiological profiles, aerobic capacity ranges, high-intensity
acceleration/deceleration counts, and key tactical characteristics in elite female football players.

Playing Di]::;lce High-Speed Frip ;l:r:c VO, Max HICAOSS:];EC Key Physical-Tactical Representative
Position (km) Running (m) iln) y (mL-kg—1-min—1) (per Match) Characteristics Studies
Central High demands for defensive
Defenders ~ 8.5-9.5 400-600 5-10 46-52 30-50 acrial duels, positional [11,12]
(CDs) coverage, and short explosive
° accelerations.
External High box-to-box volume,
Defenders/ - . > . . frequent overlapping runs, )
Fullbacks 9:5-105 800-1100 15-22 50-56 60-85 and high-intensity linear (5,141
(FBs) sprinting along the flanks.
Highest aerobic capacity
Central requirements; characterized by
Midfielders ~ 10.0-115  600-800 8-12 54-60 70-95 continuous transitional [13,29]
(CMs) running and dense
s multidirectional agility
actions.
Wide Mid- Peak demands for high-speed
fielders/ running, maximal sprinting
Wingers 9.8-10.8 900-1200 18-25 52-58 80-110 velocity, and repeated [9,22]
(Wl\g/[s) explosive cutting movements
in the final third.
High requirements for
Forwards/ repeated sprint ability,
Attackers  9.0-10.2 700-950 14-20 48-54 65-90 explosive deceleration to [14,27]
(FWs) create space, and anaerobic

power under mechanical
fatigue.

While Table 1 provides a structured overview of position-specific match demands,
these findings reflect only part of a broader transformation that has characterized the evolu-
tion of women'’s football in recent years. This progressive shift from an endurance-oriented
model toward a high-intensity, multidimensional performance paradigm is conceptually
illustrated in Figure 2.
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Evolution of Women'’s Football:
From Endurance to High-Intensity

2023
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Figure 2. Conceptual representation of the evolution of women's football performance from 2008
to 2023. The figure illustrates the progressive shift from an endurance-dominant model toward
a high-intensity performance profile, characterized by increased high-speed running and sprint
frequency, enhanced neuromuscular preparation, greater technical-tactical complexity, and ad-
vancing professionalization of the women’s game. The illustration is intended to summarize key
trends reported in the literature rather than depicting quantitative data. HSR = high-speed-running;
GPS = Global Positioning System; HRV = heart rate variability.

3.1.2. Age, Competitive Level, and Training Load

Performance metrics also increase with age and competitive experience, suggesting
progressive adaptations to training and match exposure. Harkness-Armstrong et al. [9] ob-
served that senior professional players outperform youth athletes in both total distance and
high-speed running, likely due to superior aerobic and anaerobic conditioning. However,
it is noteworthy that most training sessions do not replicate the full physical demands of
competition, indicating a gap between training stimuli and match requirements [11,29,30].
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3.1.3. Summary of Physical Performance Insights

Physical and match-play performance in women'’s football is highly position- and
context-dependent. Wide players and forwards demonstrate greater exposure to high-
speed running and sprinting, whereas central positions rely more on aerobic endurance
and tactical regulation.

While total match distance remains relatively constant (~10-11 km), the volume and
density of high-intensity actions have increased, reflecting the game’s tactical and physical
evolution. These trends are supported by advances in strength and conditioning practices,
recovery strategies, and neuromuscular preparedness [9,11].

Performance generally improves with age and competitive experience, yet training
stimuli often fall short of match demands, underscoring the need for position-specific,
ecologically valid conditioning approaches [9].

3.2. Psychological and Emotional Factors

Performance in women'’s football is not solely determined by physical capacity; it
is profoundly shaped by psychological and emotional dimensions such as motivation,
resilience, self-confidence, and team cohesion [15,31]. Understanding these factors is
essential for designing effective coaching interventions and promoting athlete well-being
across competitive levels.

3.2.1. Motivation and Mental Toughness

Motivation is a central driver of effort, persistence, and performance quality in football.
Pettersen et al. [15] found that intrinsic motivation—characterized by enjoyment and
perceived mastery—was positively associated with improved performance outcomes and
lower anxiety levels in elite female players. Conversely, external pressure or negative
motivational climates correlated with stress and performance decrements.

Mental toughness, defined as the ability to maintain performance under pressure,
has been identified as a key psychological determinant of success in competitive women'’s
football [31]. Athletes who exhibit greater emotional regulation, confidence, and focus
are more capable of sustaining high levels of performance despite fatigue, setbacks, or
competitive tension.

3.2.2. Team Cohesion and Communication

Effective teamwork and social camaraderie represent additional pillars of performance.

Ventaja-Cruz et al. [31] reported that both task cohesion (shared goals and tactical
understanding) and social camaraderie (interpersonal trust and support) enhance coor-
dination, decision-making, and resilience during matches. Teams that cultivate positive
interpersonal dynamics and open communication show higher collective efficacy and lower
stress reactivity.

Psychological safety—where players feel secure to express ideas and make mistakes
without fear of criticism—has also been recognized as a facilitator of learning and adaptabil-
ity within team environments. Coaches play a vital role in shaping such climates through
supportive feedback and autonomy-promoting leadership.

3.2.3. Emotional Regulation and Anxiety

Pre-competitive anxiety and emotional regulation affect decision-making, motor per-
formance, and concentration. Players experiencing high cognitive anxiety (worry and
doubt) or somatic anxiety (tension and elevated heart rate) tend to exhibit lower tech-
nical execution accuracy and slower reaction times. Training mental resilience through
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mindfulness, imagery, and self-talk strategies can mitigate these effects and enhance game
readiness [15].

Although mood fluctuations are common during congested fixture periods, current
evidence suggests that mood state is not directly correlated with match performance; rather,
it influences perception of effort and recovery processes [15].

Thus, monitoring psychological well-being may provide early indicators of overtrain-
ing or burnout.

3.2.4. Summary of Psychological Performance Insights

Psychological components are essential to elite performance in women’s football.
Intrinsic motivation and perceived mastery enhance performance and emotional stability,
while external pressure increases stress and performance variability [15].

Mental toughness, characterized by confidence and emotional control, supports re-
silience under fatigue and competitive stress [31].

Team cohesion and communication foster coordination and collective efficacy, particu-
larly within supportive environments that promote psychological safety and autonomy [31].
Effective emotional regulation through strategies such as mindfulness and self-talk miti-
gates anxiety and optimizes readiness [15].

Continuous monitoring of psychological well-being aids in preventing overtraining
and burnout during congested schedules.

3.3. Physiological and Anthropometric Considerations

The physiological and anthropometric profile of female football players represents
a cornerstone of performance analysis and training optimization. Attributes such as
aerobic capacity, anaerobic power, body composition, and muscle distribution are directly
associated with the ability to sustain high-intensity activity and recover efficiently during
match-play [10,32].

3.3.1. Aerobic and Anaerobic Capacities

Women'’s football is characterized by an intermittent activity pattern that requires both
aerobic endurance and anaerobic power. Aerobic fitness enables players to sustain effort
throughout the match, while anaerobic power supports repeated sprinting, acceleration,
and recovery between high-intensity bouts.

Milanovi¢ et al. [16] reported that elite female football players exhibit mean maximal
oxygen uptake (VO;max) values between 49 and 55 mL-kg~!-min~!, which are generally
lower than those observed in male counterparts but adequate for the physiological demands
of the women’s game.

Higher VO,max values are associated with increased total distance covered and
improved recovery kinetics. Conversely, players with superior anaerobic profiles demon-
strate enhanced acceleration and sprinting ability, particularly important for offensive and
defensive transitions.

3.3.2. Body Composition and Morphological Factors

Body composition—specifically the balance between lean muscle mass and fat mass—
is a crucial determinant of physical performance. Ramirez-Munera et al. [32] and Randell
et al. [10] found that higher muscle mass positively correlates with explosive strength
and aerobic performance, whereas elevated fat mass is negatively associated with both
endurance and anaerobic power.

While there is no universal “ideal” body composition for female players, individual-
ized assessment is strongly recommended. Morphological profiles vary by position: de-
fenders often have higher body mass for physical duels, whereas midfielders and forwards

https:/ /doi.org/10.3390/app16147293


https://doi.org/10.3390/app16147293

Appl. Sci. 2026, 16, 7293

11 of 21

benefit from lower fat percentages to optimize speed and agility. Periodic body composition
evaluations can help guide nutrition and conditioning strategies across the season.

3.3.3. Hormonal and Metabolic Aspects

Sex-specific hormonal variations influence metabolism, recovery, and muscle function.
Estrogen, for instance, enhances lipid oxidation and may provide a protective effect on
muscle tissue, whereas progesterone fluctuations can affect thermoregulation and substrate
utilization. Despite these theoretical influences, practical implications remain ambiguous
due to inter-individual variability.

Nutritional and conditioning programs must therefore account for hormonal dynamics,
ensuring adequate energy availability and recovery, especially in players exposed to high
training loads or menstrual irregularities. Monitoring markers such as resting heart rate,
perceived fatigue, and menstrual regularity may provide useful insights into physiological
adaptation.

3.3.4. Injury Risk and Physical Profiling

Physiological profiling also contributes to injury prevention. Imbalances in strength,
neuromuscular control, and fatigue resistance are known risk factors for common injuries
such as anterior cruciate ligament (ACL) tears, which occur more frequently in female play-
ers. Integrating strength diagnostics, functional movement screening, and neuromuscular
training can enhance resilience and support long-term performance [10].

3.3.5. Summary of Physiological Insights

In summary, optimal performance in women’s football depends on the integration of
aerobic and anaerobic conditioning, tailored body composition management, and hormonal
awareness. Individualized monitoring should guide both training and recovery processes,
ensuring performance sustainability across different competitive phases.

3.4. Menstrual Cycle and Athletic Performance

The menstrual cycle constitutes a distinctive physiological factor influencing women’s
football performance, encompassing metabolic, thermoregulatory, neuromuscular, and
perceptual domains.

The presence of the menstrual cycle in women was one of the reasons why women
were prohibited from practicing sports. Until the modern era, in fact, women were allowed
to engage in recreational activities rather than competitive ones and were discouraged
from engaging in them because they would have to conserve their energy for their social
duties. Physical activity was considered dangerous for women because it was “periodically
weakened” during menstruation.

Although numerous studies have explored the association between menstrual phases
and athletic outcomes, the evidence remains heterogeneous and inconclusive, largely due
to methodological variability and individual hormonal sensitivity [10,33-35].

3.4.1. Physiological Background

A typical menstrual cycle lasts approximately 28 days and is classically divided into
three main phases: (1) the follicular phase, characterized by low estrogen and progesterone
concentrations; (2) the ovulatory phase, marked by a transient estrogen peak; and (3) the
luteal phase, during which progesterone predominates alongside moderate estrogen levels.

These hormonal oscillations can influence substrate utilization, thermoregulation, and
neuromuscular coordination. Estrogen has been associated with enhanced lipid oxidation,
glycogen sparing, and improved muscle repair, whereas progesterone tends to elevate core
temperature and ventilatory drive, potentially impairing endurance performance [10].
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3.4.2. Effects on Physical Performance

Empirical findings regarding the influence of the menstrual cycle on physical perfor-
mance are inconsistent. Some authors [33] have reported slight reductions in endurance and
sprint capacity during the mid-luteal phase, possibly attributable to elevated progesterone
and core temperature. Conversely, other studies [34,35] found no significant differences
across menstrual phases in elite athletes, suggesting that training adaptation, individual
variability, and psychological coping strategies may mitigate hormonal effects.

A recent systematic review by Juillard et al. [35] concluded that while hormonal
fluctuations may modulate perceived fatigue and muscle soreness, their impact on objective
performance metrics—such as sprint time, jump height, or maximal oxygen uptake—
is minimal. Collectively, these results indicate that elite players may develop adaptive
mechanisms that buffer cyclical physiological variations through consistent training and
recovery optimization.

3.4.3. Menstrual Cycle and Strength

The relationship between menstrual cycle phases and strength-related performance in
women'’s soccer remains controversial. Most available evidence indicates that hormonal
fluctuations exert negligible or non-significant effects on muscle strength and power output
in trained female athletes.

Studies involving elite soccer players and other team-sport athletes have consistently
shown no substantial differences in maximal strength, explosive power, or sprint perfor-
mance across menstrual phases [34,36-39].

Meta-analyses and systematic reviews corroborate these findings, concluding that any
phase-related differences are small and lack clinical relevance [36,40-43].

Some phase-specific nuances have been reported: for instance, the elasticity index
(countermovement jump to squat jump ratio) may be slightly higher during ovulation,
possibly due to estrogen-mediated connective tissue compliance [44].

Minor asymmetries in hamstring-to-quadriceps ratios have been observed between
the follicular and luteal phases [45], though such differences are often limb-specific and
statistically weak. Soccer-specific tests—including sprints, change-of-direction drills,
jumps, and aerobic endurance—generally reveal no meaningful variation across menstrual
phases [33-35,39,46].

Opverall, it is established that the menstrual cycle has minimal impact on strength and
physical performance in female soccer players. However, due to substantial interindividual
variability, a personalized monitoring approach—considering subjective symptoms and
cycle tracking—is recommended. Continued research using larger, well-controlled cohorts
is warranted to refine these conclusions.

3.4.4. Menstrual Cycle and Psychological and Perceptual Dimensions

Beyond physiological fluctuations, the menstrual cycle can modulate psychological
states, including mood, motivation, and perceived exertion. Some athletes report increased
irritability or reduced focus during the luteal phase, while others experience negligible
disruption. Hence, psychological readiness and supportive coaching strategies play a
pivotal role in managing these cyclical variations [10,47].

Encouraging open communication and normalizing discussion of menstrual health
can enhance athlete confidence and team cohesion. Integrating menstrual tracking into
athlete monitoring systems—combining subjective reports with physiological data—can
facilitate informed workload adjustments and individualized recovery planning.

A detailed synthesis of studies examining menstrual cycle-related effects on physical
performance and neuromuscular outcomes is reported in Appendix Table A2.
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Overall, current evidence indicates that menstrual cycle-related hormonal fluctua-
tions exert limited and inconsistent effects on objective physical performance outcomes
in women’s football. In contrast, subjective responses—such as perceived fatigue, sore-
ness, and psychological readiness—appear to vary substantially between individuals. To
integrate these findings and clarify their practical relevance, Table 2 summarizes the main
performance domains investigated, the consistency of the available evidence, and their
implications for training and athlete monitoring.

Table 2. Overview of current evidence on the influence of the menstrual cycle on physical, psycholog-
ical, and perceptual performance domains in women's football, including consistency of findings and

practical implications.

Performance Domain

Main Findings from

Consistency of Evidence Practical Implications

Literature
Small or negligible No gystemahc workload
. . adjustments required;
Aerobic endurance differences across cycle Low-moderate L
phases monitor individual

responses

No meaningful Sprint and speed training

Sprintand hlgh—lntensny phase-related differences in High can be maintained across
actions .
trained players the cycle
Maximal strength and Generally unaffected by . Strength training does not
High require cycle-based
power menstrual phase A
modification
Perceived fatigue and May increase in some Individualized recovery
Moderate .
soreness phases (e.g., luteal phase) strategies recommended
. D e Open communication and
Mood and ps ychological High 1ntgr-1p§1v1dual Moderate-high psychological monitoring
readiness variability

advised

Injury risk indicators

Focus on neuromuscular
training rather than
cycle-based restrictions

Inconclusive evidence Low

Taken together, these findings reinforce the importance of avoiding generalized as-
sumptions regarding menstrual cycle effects on performance. Instead, a personalized,
athlete-centered approach—based on open communication, symptom monitoring, and
flexible recovery strategies—appears most appropriate for supporting both performance
and well-being in female football players.

In summary, the current literature suggests that the effects of menstrual cycle phases on
objective, group-level physical performance metrics are limited, trivial, or highly inconsis-
tent. Consequently, the evidence does not support the implementation of rigid, systematic
phase-based training modifications for all players. However, a clear distinction must be
made between group-level physical performance and individual subjective experiences.
While hormonal fluctuations may not predictably impair sprint times or distance covered,
they often cause highly individualized symptoms (e.g., dysmenorrhea, fatigue, and sleep
disturbances) that directly influence athlete comfort and perceived readiness. Therefore,
rather than aiming to directly optimize objective performance, monitoring models should
focus on identifying highly symptomatic individuals to tailor recovery and support overall

well-being.
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3.4.5. Summary and Practical Implications

Current evidence suggests that while hormonal variations across the menstrual cycle
may influence subjective well-being and certain physiological markers, their direct effects
on performance outcomes remain inconsistent and generally minor. Individualized moni-
toring, athlete education, and coach awareness are essential to optimize readiness, comfort,
and long-term performance in female football players.

Given the inconsistent evidence regarding the direct impact of hormonal phases on
objective physical performance, practitioners should avoid prescribing generalized, phase-
based training programs. Instead, menstrual cycle monitoring should be integrated as a
holistic tool for individual symptom tracking. This approach helps identify players who
experience severe symptoms, enabling staff to implement personalized recovery protocols,
improve player-coach communication, and support subjective readiness and comfort,
rather than assuming a mandatory baseline adjustment for physical loads.

3.5. Contextual and Match-Related Variables in Women’s Football

Performance in women’s football is influenced not only by players’ intrinsic physical
and psychological attributes but also by contextual and situational factors inherent to the
competitive environment. These variables—including match location, opponent strength,
surface type, match outcome, and tournament phase—can substantially modulate players’
physical and physiological responses [48-50].

The type of playing surface (natural grass vs. artificial turf) exerts a significant in-
fluence on external load and locomotor activity. Marcelli et al. [48] observed that players
covered greater total distance and performed more accelerations and decelerations on arti-
ficial turf, possibly due to its higher surface uniformity and faster ball dynamics. However,
this surface may increase mechanical stress on joints and muscles, elevating the risk of
overuse injuries if workload and footwear are not properly managed. Regular exposure to
both surface types can enhance motor adaptability, while neuromuscular load monitoring
and appropriate recovery planning remain essential.

Opponent strength and match outcome are additional contextual determinants.

Matches against lower-ranked opponents generally involve higher ball possession
and offensive activity, leading to greater total running distances and high-intensity efforts.
Conversely, games against top-ranked teams demand greater defensive organization and
reactive sprinting [48,49]. Trewin et al. [49] also reported that match outcomes affect
physiological responses, with higher heart rates and locomotor intensity observed during
winning matches—Ilikely reflecting increased offensive engagement and psychological
momentum.

Across different tournament phases, performance indicators tend to decline as compe-
tition progresses, reflecting the accumulation of fatigue and reduced recovery windows.

Oliva-Lozano et al. [50] analyzed data from the FIFA 2023 Women’s World Cup and
found that high-speed running and acceleration frequencies were higher in early rounds
and decreased during the knockout stages. These findings emphasize the importance
of structured recovery strategies—such as cryotherapy, nutritional periodization, and
load monitoring—and the strategic rotation of players to sustain performance throughout
multi-match tournaments.

Environmental and situational conditions (e.g., temperature, humidity, altitude, and
travel fatigue) further modulate match performance. Heat stress, in particular, increases
cardiovascular strain and perceived exertion while diminishing sprint frequency. Imple-
menting individualized acclimation protocols, hydration strategies, and travel recovery
routines can mitigate these environmental challenges.
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Finally, integrative contextual monitoring using GPS (Global Positioning System)
tracking, heart rate telemetry, and subjective wellness questionnaires provides a compre-
hensive understanding of how tactical, environmental, and psychological factors interact
to shape performance outcomes [48-50].

Summary of Contextual and Match-Related Variables Insights

In conclusion, contextual variables—such as playing surface, opponent quality, tourna-
ment phase, and environmental conditions—exert a meaningful influence on the physical
and physiological demands of women'’s football. Integrating these situational determinants
into training design, recovery planning, and tactical preparation is essential for maintaining
peak performance throughout the competitive season.

Beyond contextual influences, the evidence reviewed across the preceding sections
underscores the multifactorial nature of performance in women’s football. To integrate
findings from physical, physiological, psychological, hormonal, and contextual domains,
Table 3 provides a concise overview of the main performance determinants and representa-
tive supporting evidence discussed throughout this review.

Table 3. Integrated summary of the main performance determinants in women'’s football. The table
synthesizes key findings across physical, physiological, psychological, hormonal, and contextual
domains, highlighting representative evidence discussed throughout the review.

Factor Key Findings References
. Vary by position, age, and competition level;
Physical Demands wide players have higher demands [9,11,16,27,28]

Psychological Factors Mental toughness, motivation, and cohesion [15,31]

enhance performance
.. Muscle mass aids power; fat mass hinders
Body Composition strength and endurance [10,32]
Menstrual Cycle Mixed evidence on performance impact; [10,33,35]

more research needed

Contextual Match Variables Surface, opponent, and match outcome [48-50]

affect running and heart rate metrics

4. Discussion
4.1. Integration of Performance Determinants

The present review highlights that performance in women'’s football cannot be at-
tributed to a single physiological or tactical variable but rather emerges from the dynamic
interaction of multiple domains. Over the past two decades, the women’s game has
evolved from an endurance-dominant model toward a high-intensity, multidimensional
performance paradigm. Although total match distance has remained relatively stable, the
progressive increase in high-speed running, sprint frequency, and peak match demands
reflect a substantial shift in the physical profile required at competitive levels.

Importantly, physical performance indicators do not operate in isolation. Psychological
resilience, motivation, confidence, and team cohesion appear to play a decisive role in
modulating competitive outcomes, particularly under high-pressure conditions. Similarly,
physiological characteristics such as aerobic capacity, strength, and body composition
contribute to inter-individual variability in match performance. The integration of these
domains underscores the importance of considering women'’s football performance within
a systems-based framework, rather than through reductionist interpretations.
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Furthermore, contextual factors—including opponent quality, match phase, envi-
ronmental conditions, and competition level—modulate both external load and internal
responses. These elements interact with individual characteristics, reinforcing the concept
that match performance is context-dependent and dynamically regulated.

4.2. Practical Implications

From a practical perspective, the increasing intensity of match-play suggests that train-
ing programs in women’s football should emphasize high-speed exposure, repeated sprint
ability, and neuromuscular robustness, while maintaining adequate aerobic condition-
ing. Given the variability observed across positions, individualized and position-specific
training prescriptions are recommended.

The evidence regarding menstrual cycle-related influences indicate limited and in-
consistent effects on objective performance variables. Therefore, systematic phase-based
training restrictions are not supported by current data. Instead, an individualized moni-
toring approach—based on symptom tracking, athlete communication, and flexible load
management—appears more appropriate.

Coaches and performance staff should also integrate psychological support strategies
and contextual awareness into training and match preparation. An interdisciplinary ap-
proach involving strength and conditioning specialists, sport scientists, medical staff, and
psychologists is likely to optimize athlete development and performance sustainability.

4.3. Limitations and Future Directions

As a narrative review, the present study did not employ systematic selection proce-
dures or meta-analytic methods, which may limit reproducibility and quantitative general-
ization. Although the literature was comprehensively explored, selection bias cannot be
entirely excluded.

Future research should aim to

Conduct longitudinal analyses of elite female players across competitive seasons;
Explore interactions between contextual variables and peak match demands;
Investigate inter-individual variability in physiological and psychological responses;

L

Expand high-quality research on menstrual cycle influences using standardized
methodologies.

A deeper understanding of these aspects will further refine individualized perfor-
mance models in women'’s football.

5. Conclusions

The present narrative review underscores that performance in women’s football is a
multidimensional construct, emerging from the complex interplay of physical, physiolog-
ical, psychological, and contextual factors. Historically, systematic exclusion and social
prejudices restricted the development of sport and limited dedicated scientific research.
However, the modern professional era has triggered an exponential growth in performance
science, moving the discipline past historical data gaps.

The integrated evidence reveals that while total match distances have stabilized, the
modern female game has seen a substantial escalation in high-intensity tracking metrics,
including sprint frequencies and peak velocity demands. This evolution is underpinned by
distinct physiological and anthropometric profiles that require tailored, population-specific
conditioning rather than adaptations of male training models. Mechanistically, while group-
level physical performance appears largely unaffected by menstrual cycle phases, tracking
remains a vital tool for individualized symptom management and subjective readiness.
Furthermore, performance outcomes are heavily modulated by psychological factors, such
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as resilience and squad cohesion, alongside contextual variables including match status,
opponent quality, and playing surfaces.

Ultimately, optimizing professional women’s football demands a definitive shift away
from generalized methodologies. Practitioners must implement integrated, interdisci-
plinary frameworks that prioritize individualized performance and recovery management,
ensuring that training designs directly reflect the specific physical, physiological, and
psychological realities of the contemporary female athlete.
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Appendix A

Table Al. Evolution of high-speed running and sprint demands in women's football across different
time periods. Purpose 3. 1. Data represent typical ranges and trends reported in the literature rather
than fixed thresholds.

Time .1 Representative
Period Key Findings References
2008-2012 Moderate total distance with .relatlvely low high-speed running and [12,51]
= sprint frequency
20132017 Progressive increase in hlgh—speed actions with positional differences [13,22]
- emerging more clearly
2018-2020 Further increase in sprint frgquency and peak intensity demands, [11,52]
= especially for wide players and forwards
2021-2024 High-intensity actions and peak demands substantially exceed average [9,17,27,30]

match values; large inter-match and positional variability reported

https:/ /doi.org/10.3390/app16147293


https://doi.org/10.3390/app16147293

Appl. Sci. 2026, 16, 7293 18 of 21

Appendix B

Table A2. Summary of evidence on menstrual cycle-related effects on physical performance in
women'’s football. Purpose of the table: This table summarizes detailed evidence on menstrual
cycle-related effects on neuromuscular, strength, and football-specific performance outcomes.

Performance Domain

Reported Effect

Key References

Maximum strength

No significant differences

[34,36-39]

Explosive strength/jumps

No significant differences

[33,35,39,44,46]

Muscle elasticity

Higher in the ovulatory phase

[44]

Muscle imbalances

Slight reduction in the follicular phase (not significant)

[45]

Performance football specifications

No significant differences

[33-35,39,46]

Endurance

Possible slight reduction in luteal phase

[33]

Appendix C

Table A3. Overview of key studies included in the narrative synthesis. Purpose of the table: This

table provides an overview of representative studies informing the narrative synthesis, supporting

transparency and methodological rigor.

Theme

Key Reference

Main Contribution

Variability of the
training-race loads
and gaps

Baptista I, Winther AK, Johansen D, Randers M,
Pedersen S, Pettersen SA.

“The variability of physical match demands in
elite women's football.” Science and Medicine in
Football. 2022.

This study analyses the variability between
match roles and 1 min peaks; it concludes that
the peaks are much higher than the average
values and that the prescription should consider
this variability, suggesting that many sessions do
not reproduce match peaks [30].

Positional requests and
trends during the match
(national level)

Mikiniemi JK, Savolainen EH, Finni T,
Thalainen J. “Position specific physical demands
in different phases of competitive matches in
national level women'’s football.” Biology of
Sports. 2022.

This study shows that fullbacks and forwards
perform more high-speed/sprint running and
that the load decreases towards the end of the
race [29].

Revision
match-systematic play
(age, level, role)

Harkness-Armstrong A et al.

“A systematic review of match-play
characteristics in women'’s soccer.”
PLoS ONE, 2022.

It synthesizes 69 studies and shows that physical
performance increases with age and competitive
level, and differs by role [9].

Progression with age and
competitive level

Bishops JD et al. “Physical Demands of Women'’s
Soccer Matches: A Perspective Across the
Developmental Spectrum.” Frontiers in Sports and
Active Living. 2021.

It describes trends from U15-U17 to college, and
professional and international, with increased
total distance and high intensity [53].

Level of comparison:
international vs. domestic

Scott D, Haigh J, Lovell R.

“Physical characteristics and match
performances in women'’s international versus
domestic-level football players.” Science and
Medicine in Football. 2020

It analyzes differences between players in the
NWSL International and Domestic [52].

Positional requests
and peaks

Winther AK et al.

“Position specific physical performance and
running intensity fluctuations in elite women'’s
football.” Scand | Med Sci Sports. 2022.

It details distance, high speeds, sprints by role,
and 1 min and 5 min peaks, showing periods
much more intense than average [11].

Global summary on
physical characteristics
and requirements
of the match

Martinez-Lagunas V, Niessen M, Hartmann U.
“Women’s football: Player characteristics and
demands of the game.” | Sport Health Sci. 2014.

General performance review of physical and race
loads in the different categories [51].
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Table A4. Overview of the literature search strategy, database source strings, and inclusion/exclusion
selection criteria.

Component Details

Databases Covered PubMed, Scopus, Web of Science
Search Date January 2026

Publication Timeline 2008-2025

Language Restriction English, Italian

(“women’s football” OR “women’s soccer” OR “female soccer players”) AND (“match demands”

Search Terms OR “high-speed running” OR “sprinting” OR “menstrual cycle” OR “hormonal fluctuations” OR

“psychological factors” OR “team cohesion” OR “body composition” OR “contextual variables”)

1. Peer-reviewed original articles or systematic reviews.

Inclusion Criteria 2. Elite, sub-elite, or competitive academy female football players.

3. Clear metrics on physical, physiological, psychological, or contextual demands.

1. Cohorts composed exclusively of male players.

Exclusion Criteria 2. Non-peer-reviewed literature (conference abstracts, theses, book reviews).

3. Studies lacking a specific focus on football /soccer performance.
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