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Abstract: There has been rapid growth in women’s football worldwide; however, research
on injury prevention strategies and physiological considerations specific to female athletes
remains insufficient. Women's football has experienced an increase in injury prevalence,
despite being underrepresented in sports literature, with less than 25% of research focused
on this demographic. The incidence of injuries, particularly among young elite female
footballers, is notably high, impacting long-term health outcomes such as osteoarthritis
and contributing to shorter playing careers. Certain injuries, such as anterior cruciate
ligament (ACL) ruptures, occur at significantly higher rates in women compared to men,
underscoring sex-specific risk factors that must be addressed in injury prevention programs
(IPPs). This narrative review aims to evaluate the effectiveness of IPPs tailored for female
football players and to address their heightened susceptibility to injuries compared to
males. Research studies and review articles were identified using a literature search of
the PubMed, SportDiscus, and Google Scholar databases from 1990 to December 2024.
Biological factors, including hormonal influences—such as increased ACL laxity during
the menstrual cycle—and musculoskeletal differences, such as muscle strength imbalances,
reduced joint stability, and hip weakness, significantly contribute to this increased risk. De-
spite the existence of injury prevention protocols like FIFA 11+, their consistent application
and adaptation to meet the unique needs of female footballers remain limited. In addition
to physical injuries, mental health is a critical concern. Female football players exhibit
higher rates of depression and anxiety compared to their male counterparts, influenced
by factors such as injury-related stress and menstrual cycle variations. In conclusion, the
growing participation of women in football highlights the urgent need for research and
implementation of injury prevention strategies specifically tailored to female players.

Keywords: female athletes; soccer; FIFA 11+; injuries; ACL; menstrual cycle

1. Introduction
1.1. A Historical Perspective on Women’s Football

The history of women’s football in England, Europe, and the USA is both controversial
and community-driven. The first international women’s match occurred on 9 May 1881,
with Scotland defeating England 3-0 [1]. On 23 March 1895, the British Ladies Football Club
organized the first recorded game in England, playing over 100 matches across Britain [1].
Between 1917 and 1921, women’s football gained popularity in Britain due to changes
in women'’s roles and social movements. However, on 5 December 1921, the Football
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Association (FA) banned women’s teams from League and Association grounds, claiming
football was too vigorous for women and citing financial concerns in charitable games [1].
This ban persisted and was periodically enforced, notably in 1946 and 1949.

Women'’s football struggled for acceptance until the men’s 1966 World Cup victory
reignited interest. By 1969, the FA affiliated with the World Federation of Advertisers, and
media coverage of women'’s football began increasing by 1989. The success of the 1990
men’s FIFA World Cup shifted the style of play to emphasize skill and finesse, influencing
the women’s game. In 1989, the FA started providing coaching and support for women’s
football [2].

1.2. The Global Rise of Women'’s Football

Women’s football has seen rapid global growth, with FIFA reporting 30 million female
football players in 2014. By 2018-2019, over 28,000 women participated in the National
Collegiate Athletics Association (NCAA) women’s football, making it the second leading
sport for collegiate women in the United States, just behind outdoor track and field [3].

According to a recent study by the Sports Consultancy, the global women’s sports
market is projected to nearly triple by 2030, with over 13 million women playing organized
football worldwide [4]. In addition, there are currently more than 30 elite women football
national leagues well established in different countries, mainly in European countries [5].
According to the Women'’s Football: Member Associations Survey Report 2023 [6], there
were 16.6 million women and girls playing organized football in 2023, representing a
24% increase since 2019. Over the same period, significant growth in participation was
observed in countries such as Brazil (a 5500% increase since 2019), Mexico (2900%), and
England (2720%) [6]. Despite such growth of women in football, support during and
post-retirement remains limited, leading to higher injury rates and mental health issues
compared to men [7].

1.3. Challenges Faced by Women in Football

The prevalence of injuries is increasing in women'’s football. Despite football being
the most abundantly studied sport in scientific literature, less than 25% is conducted
on women’s football [7]. The injury incidence rate in women'’s football is notably high,
particularly among young elite female footballers [8]. For instance, a study of 498 girls
participating in the Danish Football Association series found that players aged 15-18
sustained a total of 424 injuries, highlighting the prevalence of injuries in this age group [9].
Such a high injury burden can have long-term consequences, as evidenced by research
showing that 30% of former Polish female football players ended their careers due to
prolonged injury treatment [10]. It is also evident that frequent injuries in females increases
the risk of osteoarthritis (OA) [11]. According to Le Gall et al. [7], 83.4% of injuries in young
elite players (ages 15-19) were located at the lower extremity. Additionally, the relative risk
of anterior cruciate ligament (ACL) injuries occurring in women is substantially greater
than men [12,13].

Sports-related injuries are an on-going public health concern in several countries, with
approximately 30% of injuries among children and adolescents stemming from sports-
related incidents and regular sports participation [11]. To address this issue, Injury Pre-
vention Programs (IPPs) have been developed and implemented to mitigate the frequency
and severity of these injuries. IPPs are an inherent part of training in recreational and
professional sports training. They not only enhance performance, but also prevent injuries,
which could influence coaches and athletes to prioritize injury prevention in their daily
routines to mitigate the increasing prevalence of injuries. IPPs typically focus on three
main areas for injury prevention: training strategies, rule and policy modifications, and
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equipment recommendations [14], aiming to tailor interventions to specific sports and
injury mechanisms.

However, despite their implementation, IPPs have frequently used a broad approach,
potentially overlooking important aspects like the player’s sex. Research indicates that
men and women respond to IPPs differently, which emphasizes the need for tailored
approaches that consider sex-specific factors to effectively prevent injuries in women [15].
Mendonca et al. [11] argues that IPPs should be evidence-based, widely adopted, properly
implemented, sustainable, and continuously evaluated to optimize effectiveness, adherence
and safety for all athletes.

Based on current research, there appear to be potential problems in regard to women
in football; IPPs are not as effective in preventing injury compared to IPPs for men [16].
Scientifically, women'’s physical bodies and physiology are different compared to men; thus,
their injury risk profile is different. The incidence of ACL ruptures in women is at least
double compared to men [17] but the lack of research conducted on the efficacy of IPPs
does not provide incentive toward tailoring specific IPPs towards women and their sex-
specific needs [18]. Regardless of IPPs placed by professional sporting organizations, such
as FIFA 11+, Prevent Injury and Enhance Performance programme (PEP), overall injuries
among professional women football players were reduced by only 22-27% compared to
27-40% for men [19]. The issue present is not related to adherence of IPPs, but rather to
how men and women’s physical bodies respond differently to such programs. Another
issue presented among the research is the implementation of IPPs in professional sporting
contexts. Although IPPs reduced the incidence of ACL ruptures in women'’s football by
45% [20], a lack of implementation and consistency within IPPs can reduce their ‘real-world’
effect to 13% [21].

This literature review aims to achieve three main objectives. Firstly, it seeks to assess
the suitability of IPPs for female football players, while also evaluating their effectiveness.
Secondly, it will examine the higher risk of injury among women compared to men in
football, focusing on specific injuries that female players are prone to. These include, but
are not limited to, ACL injuries, muscle injuries, and concussions, which severely affect
female athletes. Finally, the review will identify the current limitations of existing IPPs and
recommend improvements aimed at enhancing injury prevention and overall health of
female football players.

Furthermore, the purpose of this review extends to understanding the biological
factors contributing to women'’s higher injury susceptibility in football. It also explores
differences in how women respond to IPPs compared to men, emphasizing the need for
tailored approaches in professional football. For example, IPPs can be tailored toward
women in football by considering factors such as menstrual cycle, genetic predisposition
towards injury, and effective implementation and follow-up strategies. Since women’s
football is one of the fastest growing sports [22], adequate and reliable research is required
to establish proactive and preventative strategies toward injury prevention, as well as to
gain a deeper understanding of women'’s physiological needs in sports.

2. Literature Search

To identify relevant research studies and review articles, a comprehensive literature
search was conducted across the PubMed, SportDiscus, and Google Scholar databases,
covering the period from 1990 to December 2024. The search strategy involved screening
article titles, abstracts, and keywords for specific terms using Boolean operators (“OR” and
“AND”) and truncation (“*”) to maximize the search scope. To enhance the comprehen-
siveness of the search, MESH terms were employed in PubMed, for example, “Soccer”,
“Football”, “Injuries”, “Female Athletes”, “Anterior Cruciate Ligament”. These were com-
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bined with free-text terms to maximize the identification of relevant studies. Overall, the
key search terms included, but were not limited to, Soccer, Football, Female, Women,
Girls, Adolescents, Injury, Injury Prevention Strategies, ACL, FIFA 11+, Menstrual Cycle,
Individual Responses, Polymorphism, and Genetic. These terms were combined in various
configurations to ensure a broad yet focused capture of relevant literature, for example,
(“Soccer” OR “Football”) AND (“Female” OR “Women” OR “Girls”); (“Injury” OR “ACL”
OR “Injury Prevention Strategies”) AND (“Menstrual Cycle” OR “Polymorphism”).

Inclusion Criteria:

Publications were included if they:

1.  Contained relevant data on the physiology, injury profiles, or injury prevention
strategies specific to female football players.

2. Focused on topics of genetic, physiological, or training-related factors associated with
female football performance or injuries.

3. Were written in English.

Exclusion Criteria:
Studies were excluded if they:

1. Did not address female football players or their specific physiological/injury
characteristics.

2. Were not peer-reviewed journal articles (e.g., conference abstracts, non-scientific
reports).

3. Were not written in English.

Search range and scope: Studies were not excluded based on the competitive stan-
dard of the football players (e.g., elite vs. recreational) or the geographic location of the
study origin. This approach was adopted to ensure a diverse and inclusive overview of
the literature.

Additional efforts: Backward citation tracking (the snowball search method) was
employed by reviewing the reference lists of relevant studies (especially systematic reviews)
to identify any additional articles that met the inclusion criteria. This iterative process
helped ensure comprehensive coverage of the topic.

3. Literature Review
3.1. Sex Differences in Injury Risk

Generally speaking, women are three times more likely to get injured compared to
males, whether that is in the workplace or in a sporting environment, as women struggle
with more musculoskeletal issues due to undesirable movement patterns [23]. While previ-
ous research on sport-specific injury patterns has primarily focused on men, the increasing
participation of women in sports reveals gender-specific injury trends, suggesting that
women may be at a greater risk for certain injuries [24]. Figure 1 highlights some of the
key risk and protective factors that can influence injury rates in female football players. In
football, there seems to be different physiological demands placed for women compared
to men, whether that is considering reproductive health, recovery time or psychological
health. It is crucial to apply existing knowledge on the risk of injury to address the specific
needs and experiences of female athletes [3].

An elite women’s football team can expect approximately 35 time-loss injuries per
season. This is illustrated in a UEFA Women's Elite Club Injury study, where 596 players
from 15 elite women’s teams in Europe were studied during the 2018/2019 to 2021/2022
season [25]. However, it should be noted that the absolute count (e.g., 35 time-loss in-
juries per season) may vary depending on the squad size. The results also showed that
1527 injuries were recorded in 463 players with an injury incidence of 6.7 injuries per 1000 h
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of play [25]. Thigh muscle injuries accounted for 12% of all injuries, followed closely by
quadriceps injuries at 11%. Above all, ACL injuries posed the highest burden. Additionally,
while concussions were the most frequent head injury, they accounted for only 3% of all
injuries. These were primarily caused by being hit by a ball (34%) or heading the ball (21%),
highlighting that head and facial injuries constitute a small proportion of the overall injury
profile. This establishes the prominence of muscle injuries in elite women’s football, with
hamstring and quadriceps injuries being prevalent [25].

Protective factors
Evidence-based injury prevention programs
Well-structured training programs
Optimal weather conditions; safe training surfaces
High resilience and mental health
Functional body composition
Balanced proprioception and neuromuscular control
Optimal strength and conditioning
Adequate nutrient intake and hydration
Strong musculoskeletal structure
Adequate bone mineral density
Balanced hormone levels

Favorable genetic predisposition for injury resistance

Risk factors
Absence of structured injury prevention programs
Excessive or inadequate training loads
Extreme weather conditions; hazardous surfaces
High stress or anxiety levels
High body mass index or extreme leanness
Poor neuromuscular control
Muscle imbalances or weakness
Nutritional deficiencies and dehydration
Joint hypermobility or ligament laxity
Low bone mineral density
Menstrual irregularities

Genetic predisposition to weak connective tissues

Figure 1. Risk and protective factors for injuries in female football players.

3.2. The Female ACL: Anatomy, Physiology, and Vulnerabilities

An anterior cruciate ligament injury is the overstretching or tearing of the anterior
ACL in the knee. An ACL injury can occur when an individual is struck on the side of the
knee, such as during a football tackle, when the knee joint is overextended, or as a result of
quick and sudden movements while running or landing from a jump. Depending on the
severity of your ACL injury, treatment may include rest and rehabilitation exercise to help
with regaining strength and stability, or surgery to replace the torn ligament followed by
rehabilitation [26].

Although the general population faces a relatively low risk of ACL injury, elite football
players, both men and women, are highly susceptible to ACL injuries, which are consid-
ered prominent in the sport [13]. While football is viewed as a relatively safe sport for
males, the increasing participation of women in football has led to a rise in reported ACL
ruptures [27]. Based on the current literature, women in professional football are 2-8 times
more likely to suffer ACL injuries compared to male players [28]. With approximately 10%
of the 260 million active football players being female [29], in-depth research is required to
determine what factors contribute to the increase in ACL ruptures. Ireland [28] suggests
that there are a number of factors contributing to the discrepancy in ACL injuries in fe-
males, including hormonal and anatomical differences, neuromuscular adaptations, and
core stability.

Research consistently indicates that hormonal fluctuations during the menstrual cycle
influence the risk of ACL injuries in female athletes, although findings remain partially in-
consistent. Several studies highlight that ACL injury risk peaks during the late follicular and
ovulatory phases, coinciding with elevated estrogen levels. For instance, Shultz et al. [30]
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demonstrated that knee laxity increases as estradiol levels rise, while Martin et al. [31]
observed a 47% and 32% higher injury risk during the late follicular phase compared to the
follicular and luteal phases, respectively.

Consequently, Ireland’s [28] research aims to increase public awareness regarding the
increased risk of ACL injury for women. Sex hormones significantly influence ACL rupture
rates in women. During certain phases of the menstrual cycle, levels of sex hormones, such
as estrogen and progesterone, can fluctuate dramatically, with concentrations potentially
doubling or halving within a 24 h period. Along with this, they go through an assortment
of physiological and psychological changes that influence athletic performance and overall
well-being [32]. Wojtys et al. [33] found that more ACL injuries are reported during the
ovulatory phase of the menstrual cycle compared to the follicular phase. Another study
conducted by Woijtys et al. [34] measured estrogen, progesterone, and luteinizing hormone
metabolites in the urine to determine whether there is an association between the menstrual
cycle phases and ACL injuries in female athletes. The authors concluded that ACL injuries
are more likely to occur during the ovulation phase of the menstrual cycle, possibly due to
the increase in estrogen cycling through the body, which has physiological effects on soft
tissues; however, it should be noted that not all studies report a peak around ovulation [34].

Additionally, high levels of estrogen have been linked to structural changes in the
ACL, affecting its composition and mechanical strength. This hormonal influence may
reduce ACL strength by downregulating fibroblasts, thus increasing the risk of injury to the
ligament. Moreover, heightened estrogen levels contribute to increased joint laxity around
the knee, further weakening joint stability [35]. The laxity around the knee decreases
joint stability, therefore increasing the likelihood of undesirable movement patterns and
injury [36]. Such findings emphasize the interplay between hormonal fluctuations and
ligamentous properties, though conflicting results highlight the need for larger, multi-
cohort studies to confirm these associations.

Apart from female sex hormones, testosterone levels may also influence injury risk in
football players through their effects on muscle strength, recovery, and ligament properties,
although the relationship is complex and varies by sex. Studies indicate that testosterone
levels are positively associated with sprinting ability in female athletes [37] and may
increase throughout the season in female football players [38]. In a pilot study, it has been
shown that the female ACL is an androgen-responsive tissue, with testosterone and the
free androgen index being correlated with ACL stiffness near ovulation [39]. However, the
androgen-responsiveness of the female ACL requires further investigation to elucidate its
contribution to injury prevention.

These findings collectively suggest that hormonal fluctuations, particularly those in-
volving estrogen and testosterone, interact with biomechanical and neuromuscular factors
to influence ACL injury risk in female athletes. Future research should aim to integrate
hormonal, mechanical, and other data to develop personalized, phase-specific injury pre-
vention programs for female football players.

Furthermore, anatomical differences between the sexes are perhaps another important
factor to discuss regarding the increased risk of ACL injury in females. A common expla-
nation as to why physical differences predispose women to ACL injury is due to women
having wider hips [40] which creates biomechanical differences regarding knee alignment.
Thus, women are more likely to suffer from dynamic knee valgus, which has been linked
to ACL injury risk [41]. Cheung et al. [42] highlighted key anatomical differences, such
as tibial anatomy, femoral notch morphology, and ACL size, as possible explanations to
the increased incidence of ACL injury in females. According to tibial anatomy differences,
women tend to have an increased posterior tibial slope (PTS) compared to men [43]. The
PTS is an anatomical structure that is directly associated with anterior tibial translation,
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knee stability, and internal rotation of the knee joint during weight-bearing conditions [44].
Due to the greater degree of the PTS, women are more likely to strain their ACL due to
increased internal rotation of the knee during pivotal landing [45].

Another anatomical structure that can influence injury risk is the width and shape of
the femoral notch; this is determined by the size and orientation of the ACL [28]. Typically,
women have a narrower and smaller femoral notch compared to men [42]. Based on the
literature, a narrow femoral notch is an independent risk factor for ACL injury [46]; one
possible explanation for this is that a smaller notch leads to impingement of the ACL on
the lateral aspect, therefore resulting in increased strain on the ligament [42]. Additionally,
some research has suggested that the size and morphology of the female ACL is smaller
when compared to males, and a smaller ACL is more likely to rupture compared to larger
ligaments [42]. According to Lipps et al. [45], the difference between structural properties
of the ACL led the authors to examine how peak ACL forces are affected during a simulated
pivot landing. Their research illustrated that female cadaveric knees showed 95% increased
strain during the simulation compared to males [45]. Other theories suggest that ACL and
femoral notch sizes are related and have important implications as to why females are at
an increased risk of rupture [47].

The current literature suggests that female anatomy plays a big role in heightening
their risk of injury; thus, extensive research is needed to understand how these differences
can be taken into consideration when providing women with injury prevention programs.

Moreover, neuromuscular control is directly related to dynamic joint stability; it
is the unconscious trained response of the muscles that is responsible for contraction,
coordination, stabilization, postural control, and balance [48]. Neuromuscular control
is crucial when it comes to sport since it protects the body during dynamic movement
patterns, such as landing, as it ensures biomechanical stability [48]. Altered neuromuscular
coordination is another common cause of knee injury, especially for the ACL [35]. Females
differ in muscular control, activation and movement patterns compared to males when
performing in sports; thus, these differences in neuromuscular adaptations can be another
explanation towards their increased injury risk in the lower extremity [48]. In addition,
it is reported that women are less effective in stiffening their knee; therefore, without
maximal contraction of the knee musculature, the joint capsule is more prone to anterior
tibial translation, which is the primary movement pattern that results in ACL sprain or
complete rupture [49].

To counteract anterior tibial translation, the hamstring muscles play a vital role in
acting as a posterior force to the tibial, thus supporting the ACL during landing and
dynamic movement patterns [35]. When comparing musculoskeletal changes during peak
developmental phases for girls and boys, the literature suggests that females display
weaker hamstring strength relative to their quadriceps muscle during puberty compared to
males [35]. Moreover, males show significant increases in peak concentric and isometric
hamstring muscle torque during puberty, while females display no significant increases [35].
This comparison in hamstring muscle strength is another neuromuscular adaptation that
occurs in females that predisposes them to ACL injury [35]. Wojtys et al. [50] demonstrated
that females take longer to produce maximal hamstring torque during isokinetic testing
compared to males. So, in response to anterior tibial translation, females recruit the
quadriceps muscle instead of the hamstrings for knee stabilization [50]. Huston and
Woijtys [49] supported this by examining neuromuscular performance characteristics in
elite female athletes and reporting that only 28% of female athletes preferred to recruit their
hamstring muscle as an initial response to anterior tibial translation compared with 45% of
male athletes.
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More recent research using advanced techniques, such as 3D motion analysis and
electromyography, has refined these findings by providing greater insights into sex-specific
neuromuscular control strategies. For instance, in a study of 205 female athletes in high-risk
team sports (football, basketball, and volleyball) using three-dimensional kinematics (joint
angles), it was shown that knee motion and knee loading during a landing task can predict
ACL injury risk in female athletes [51]. Electromyography studies have also identified
specific EMG patterns associated with ACL injury risk in female team sport athletes [52].
These contemporary analyses validate and expand upon earlier work, reinforcing the
importance of targeting neuromuscular training to address these deficits in female athletes.

3.3. Core Stability as a Risk Factor for Injuries in Female Football Players

Moreover, up to 70% of ACL injuries are caused by non-contact mechanisms, which
indicates that muskuloskeletal factors, such as muscle strength/endurance or joint stability,
greatly influence injury risk [53]. According to De Blaiser et al. [54], impaired core stability
is a risk factor for lower extremely overuse injuries. Researchers conducted a prospective
cohort study that demonstrated 24% of their participants suffered from an overuse injury
that was primarily due to decreased abdominal core muscle endurance, along with dynamic
postural control and weak hip flexion/extension isometric strength. Based on the recent
literature, it has been determined that distal function of the lower extremities is influenced
by proximal control [28].

One concept linked to this idea is core stability, which encompasses multiple dimen-
sions, including motor control, endurance, and trunk stiffness. Muscles surrounding the
abdomen play a crucial role in stabilizing the lumbopelvic region and the spine [55]. The
relationship between a strong core and the stability of the lower extremity is defined by an
optimal kinetic chain, reducing forces on the lower limbs and enhancing stability during
dynamic movements. Without sufficient core strength, even strong lower extremity muscles
may result in inefficient movements due to the lack of force generated in the core, leading to
inadequate energy transfer [56]. This creates an unstable foundation for safe and controlled
movement patterns [57].

Core stability is assessed through a variety of methods in the literature, including
plank endurance tests, balance assessments, and measures of trunk stiffness or motor
control. Leetun et al. [58] found that males generally demonstrate greater core stability than
females, and their study indicated that athletes with lower core stability measures were
more likely to experience injuries. Women may have relatively less stable cores compared
to men, potentially due to anatomical differences such as a wider pelvis, which alters the
angle of core muscle attachment and affects force generation [59].

Along with hip muscle weakness and lack of proprioception/balance deficits in the
lower extremity, lack of core strength is another risk factor that has been identified to
increase the risk of ACL injury for females [60]. Zazulak et al. [61] supported this notion
by demonstrating that impaired core proprioception is a strong predictor of knee injury
risk, with 56% specificity for female athletes and not male athletes [61]. Prior research
indicates that core stability and strength is a strong indicator of athletic success and sport-
specific movements [59]; however, lack of strength and stability in the lumbopelvic region
produces inefficient movements and an abnormal agonist/antagonist relationship, which
is a common risk factor that could lead to injury [28].

Therefore, this relationship between core stability and increased injury risk should
provide incentive towards developing effective core stabilization programs as well as
implementing functional core training for female athletes. These programs should target
women since they are already predisposed to a weak core due to anatomical differences
when compared to male counterparts.
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3.4. The Impact of Mental Health on Female Football Players

Based on existing literature, the primary focus has largely centered on physical and
mental resources relevant to the male experience in sports. In men’s football, recent study
has shown the that prevalence of mental health symptoms ranges from 10% for distress to
19% for adverse alcohol use, and 26% for anxiety and depression [62]. These statistics differ
markedly when compared to women in football. Although research on women in football
is limited, data indicate a higher prevalence of mental health symptoms, with rates ranging
from 13% for depression to 44% for alcohol misuse and 63% for sport-related distress [63].
These findings suggest that, despite limited research, female football players experience a
higher burden of mental health challenges than their male counterparts. This disparity is
influenced by factors such as injuries, hormonal fluctuations related to the menstrual cycle,
and inadequate support during and after their football careers.

To address these challenges, this study examines the factors affecting the mental health
of women in football and evaluates whether current interventions are sufficient or require
improvement. Notably, women’s health has been historically underrepresented in sports
science research, with only 8% of studies focusing on conditions unique to women, up
from 6% in 2020 [40]. Despite this underrepresentation, understanding the menstrual cycle
and other physiological differences is critical for optimizing training and ensuring peak
athletic performance.

It is well established that the menstrual cycle significantly impacts female athletes’
physical and mental performance, influencing muscle function, energy levels, endurance,
and mental well-being. A 2021 study on female football players revealed that all participants
reported negative effects from their menstrual cycle, with 94% experiencing reduced
power, 87% increased fatigue, and 67% impaired confidence and focus [64]. Despite
evidence linking Common Mental Disorders (CMDs) and their symptoms to diminished
performance, reduced quality of life, and potential early exit from sport, research on
mental health in women's football remains scarce [64]. CMDs, which include depressive
disorders, anxiety disorders, eating disorders, and sleep disturbances, manifest as distress,
burnout, depression, and anxiety [63]. Limited data show that the prevalence of depression
symptoms in female football players ranges from 13% to 39.7%, and anxiety symptoms
range from 1.1% to 7.3% [64].

Furthermore, studies consistently demonstrate that female athletes exhibit higher
rates of CMD symptoms than their male counterparts, making them more susceptible to
mental health challenges and associated performance consequences. For example, one
study examining depression and anxiety symptoms in elite male and female footballers
found that 13% of female first-league (FL) players reported depressive symptoms compared
to 6.6% of male FL players [64]. Additionally, male FL players reported significantly lower
anxiety levels than female FL players. A separate study of 290 German female football
players revealed that, among FL athletes, 16.6% experienced mild to moderate depression
symptoms and 14.1% experienced severe symptoms [65]. For generalized anxiety disorder,
6.9% reported moderate symptoms and 1.4% severe symptoms. Interestingly, second-league
(SL) players reported even higher rates of mental health symptoms; 25.4% experienced
mild depression symptoms and 20.6% severe symptoms, while 9.2% experienced mild
anxiety symptoms and 4.6% severe symptoms. These findings highlight the heightened
mental health challenges faced by SL female footballers compared to their FL counterparts.
Overall, while the available research underscores the significant mental health challenges
faced by female football players, further investigation is crucial to fully understand these
issues and develop effective, evidence-based interventions tailored to the needs of women
in football. Furthermore, given that the existing IPPs do not adequately address mental
health disorders, it is crucial to emphasize the need for a more comprehensive approach
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that integrates mental well-being, ensuring that female football players receive support for
both physical and mental health challenges.

3.5. Adapting Injury Prevention Programs (IPPs) for Female Footballers

In professional sporting environments, athletes are participating in IPPs consistently
in order to reduce the risk of acute or overuse injuries. With more females participating in
sport each day, research indicates specific sex differences in injury risk and prevention [15].
Thus, the existing literature on injury risk for females should be used to tailor IPPs based on
the female experience. Sex-specific IPPs should be implemented by sporting organizations
to ensure that both males and females in sport are optimizing their protection against
injury [16].

Salam et al. [66] gathered existing literature and concluded that IPPs were effective in
decreasing the incidence of injuries in general. IPPs seem to be effective and reduce risk
of injury by at least 40% in youths and adults; these programs include strength training,
proprioception, balance and psychological strategies to prevent injury [16]. Much of the
research is conducted on preventing sport-specific injuries, especially in football. The
FIFA 11 and FIFA 11+ programs are IPPs developed by FIFA that combine neuromuscular
training, technique and balance in order to eliminate injury. These programs reduced the
overall injury incidence by 34%, lower limb injuries by 29% [67], and head and neck injuries
by 40% [68].

Furthermore, Soligard et al. [69] found that the FIFA 11+ program reduced injury risk
by 32% in female youth football players. Although much of the data provided on IPPs
is on male athletes, and many programs do not consider anatomical differences between
males and females, recent research on injury prevention for females, specifically on ACL
injuries, has been conducted [70]. IPPs have been demonstrated to be highly efficacious
in protecting young athletes from ACL and other lower-extremity injuries. However, the
effectiveness of these programs in practice has been limited due to poor adherence among
coaches of organized sport teams [70].

Several studies highlighted the efficacy and cost-effectiveness of the FIFA 11+ Kids
program for young football players. Ramos et al. [71] reviewed 11 studies involving over
10,000 participants aged 7-14 years, primarily soccer athletes, and found a 50% reduction
in overall injuries and nearly 60% in severe injuries, with a dose-response relationship
for weekly sessions. The program also improved physical performance (e.g., balance,
jump tests, soccer skills) and attention (13-18% improvement in ASESC scores). For
instance, in the study by Rassler et al. [72] involving both boys and girls playing football in
Switzerland, a 51% reduction in injury-related healthcare costs was demonstrated, with
nationwide annual savings of CHF 1.48 million estimated with program implementation.
These studies support the widespread adoption of the FIFA 11+ Kids program to enhance
injury prevention, performance, and cost efficiency in youth football. However, evidence
supporting the effectiveness of the FIFA 11+ program in females is limited, and further
research is needed [73].

Exercise-based IPPs aim to improve whole-body biomechanics through exercises fo-
cusing on strength, balance, mobility, agility, plyometrics and running. Some common IPP’s
include FIFA 11+, PEP, and Footy First. FIFA 11+, developed by FIFA’s medical research
center, involves 10-15 min of exercises designed to reduce risk of injuries, specifically
ACL injuries. Footy First also aims to reduce leg injuries in football [74], emphasizing
core stabilization, eccentric training of thigh muscles, proprioceptive training, dynamic
stabilization and plyometrics with straight leg alignment.

A recent systematic review identified that for female football players, multiple-
component IPP programs have reduced overall injury rates by 27% and ACL injury rates
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by 45% [18]. However, the effectiveness varies between cohorts. For example, the PEP
program significantly reduced ACL injury rates in female players yet showed no signif-
icant impact on collegiate-level players. This inconsistency is often due to improper or
unsustained implementation of the prevention programs.

The charity ‘Power Up To Play’ (PUTP) is the first of its kind in the UK, aiming to
reduce knee injuries in children playing sports through a standardized evidence-based
warm-up. PUTP addresses barriers to IPP implementation by providing an accessible
framework for players and coaches [75]. According to PUTP, youth knee injuries requiring
surgery have increased 29-fold in the last 20 years, often keeping children away from sport
for 12 months, and this can end up having long-term health consequences.

Future studies should address known competency, organizational and leadership
barriers to implementation, and improve monitoring and reporting methods. Despite some
reduction in injuries due to IPPs such as FIFA 11+ and PEP, women's football sees only a less
significant reduction in injuries compared to men’s football. More specifically, a recent meta-
analysis has shown a 22% reduction for overall injuries in intervention groups compared to
control groups for exercise-based programs (11,773 participants) [18]. Furthermore, studies
with multiple training components showed a significant 27% reduction [18]. This 22-27%
reduction is lower than the previously reported rates of 27-40% for overall injury reduction
in male football players using the FIFA 11/FIFA 11+ programs [19]. Interestingly, for ACL
injuries, multiple training component studies demonstrated a significant 45% reduction in
female football players [18].

Inconsistent implementation obstructs the effectiveness of IPPs. Consequently, un-
derstanding and addressing the biological differences and injury risks unique to women
is crucial for improving injury prevention strategies. However, research in this area is
lacking, which is one of the many limitations that need to be highlighted. In addition, the
perception that ACL IPPs require extensive commitment from players and coaches has
impeded widespread acceptance and utilization by athletes and teams to implement the
training necessary to reduce ACL injury risks.

3.6. Personalized Injury Prevention in Female Football: The Role of Genetics

While some athletes exhibit remarkable resistance to injuries, likely due to favorable
genetic factors that influence tissue strength, recovery capacity, and neuromuscular co-
ordination, others are genetically more susceptible to injuries. For instance, the genetic
contribution to ACL rupture, estimated at around 69%, is significant and indicates a strong
familial clustering of the injury [76]. It should be noted, however, that heritability estimates
often vary across populations and methods (e.g., twin studies vs. large-scale registries).
Recognizing this high genetic risk could enable clinicians to provide more informed advice
to athletes with a family history of ACL rupture. As such, the potential for genetic testing
to support a personalized injury prevention strategy for female football players presents
a promising direction for future research, especially as the sport continues to grow in
popularity and intensity.

Genetic variations, such as single-nucleotide polymorphisms (SNPs), have been as-
sociated with traits influencing both football performance [77-79] and injury susceptibil-
ity [80-82]. For example, specific SNPs in genes like actinin alpha 3 (ACTN3), collagen
type I alpha 1 (COL1A1), collagen type V alpha 1 (COL5A1), and matrix metallopepti-
dase 3 (MMP3) have been linked to muscle fiber composition, collagen structure, and
extracellular matrix degradation, all of which can affect an athlete’s risk of injuries such
as ACL tears, hamstring strains, or chronic soft-tissue injuries [83—-88]. Similarly, genetic
variants associated with greater strength (e.g., HIF1A) have been shown to reduce the risk
of hamstring injuries in football players [82,89-91]. These genetic markers, along with
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others, may eventually facilitate the identification of athletes at increased risk for specific
injuries, thereby enabling practitioners to implement targeted injury prevention strategies,
such as individualized strength and conditioning regimens or optimized training loads.
However, due to the relatively small cohorts of professional or semi-professional players,
many of these genetic studies remain exploratory.

These associations emphasize the complex interaction between genetic and environ-
mental factors in injury risk, with training, playing conditions, and recovery protocols also
playing key roles. While some genetic markers are linked to football injuries and perfor-
mance [92], the evidence is limited by small sample sizes and lack of replication. Larger,
multi-cohort studies involving elite female players are needed to validate these findings
and explore new genetic regions using genome-wide association studies (GWASs) [78,93]
and meta-analyses [94,95]. This will help identify genetic variants specific to female athletes,
whose unique profiles affect performance and injury risk.

Although integrating genetic testing into injury prevention shows promise, current evi-
dence is insufficient to support its widespread use [96]. As sports genomics advances [97,98],
collaboration between researchers, clubs, and national teams is necessary to establish a
reliable framework. Further research could enable genetic testing to complement traditional
methods in talent identification, training, and injury prevention, providing a more indi-
vidualized approach to supporting female football players” health and performance [99].
On the other hand, the analysis of gene expression in response to training in football
players may provide valuable insights into physical performance potential and metabolic
adaptations, aiding in the optimization of training regimens and the management of body
composition [100,101], particularly since body composition is one of the factors influencing
injury risk [102,103].

Opverall, although genetic testing shows promise in enhancing injury prevention strate-
gies, current evidence does not support its widespread clinical application. Collaborative
efforts among researchers and practitioners will be crucial in translating emerging findings
into practical tools that complement traditional injury prevention methods.

3.7. Strengths, Limitations and Practical Applications

The review provides a comprehensive overview of the key injuries faced by female
football players, particularly ACL ruptures, which occur at significantly higher rates in
women compared to men due to unique biological, physiological, and hormonal factors. It
also emphasizes the importance of considering mental health, an area often underrepre-
sented in sports literature, by highlighting the higher prevalence of depression, anxiety,
and stress-related disorders among female athletes. The review addresses a timely and
relevant topic, as women’s football is growing rapidly worldwide, yet the research on
injury prevention and mental health support specific to female players remains insufficient.
By taking a multifaceted approach, the review recognizes the importance of addressing
both physical injuries and mental health challenges to ensure the overall well-being of
female football players.

Although the current literature provides strong evidence regarding the female experi-
ence within football, the differences in their injury risk profile, and the effectiveness of IPPs,
several limitations were identified during our research. Apart from the insufficient research
conducted on women in sports overall, the majority of the data on women’s injuries in
football focus on knee injuries, with limited data on the prevalence of other injuries in
different body structures, such as ankle or shoulder injuries. This creates a misleading
perception of lower injury incidences in regions other than the knee simply due to a lack
of reports on different injury types. For example, Crossley et al. [18] carried out a large
systematic review and meta-analysis on the safety of football for women; however, the
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authors stated that overall injury rates were inconsistent. Based on the multiple articles
reviewed for their research, upper limb injuries are not typically recorded, leading to under-
estimated injury incidence reports [15]. Another limitation is the abundance of reviews and
meta-analysis conducted on this topic, whereas longitudinal and/or prospective research
would provide stronger evidence-based strategies to enhance the sporting experience in
football for women.

Moreover, global sporting organizations such as FIFA have implemented IPPs for their
athletes, which have proven effective in reducing the incidences of lower extremity and
overall injuries [19]. However, what appears to be missing from the research is the dose
that is needed to maximize the efficacy, delivery, and outcome of these programs. The
data do not clearly report the duration, frequency, adherence or follow-up measures that
should accompany IPPs; a clear roadmap for athletes to follow is needed in order to protect
them from injury and decrease the likelihood of re-injury. Furthermore, additional methods
for managing mental disorders experienced by female football players should also be
implemented in IPPs. Since our review indicates that women respond differently to sports
and sports-specific injuries based on their physiology and anatomy, it can be assumed
that their pre- and post-IPP responses will differ compared to men. There is also a lack of
research evaluating the effectiveness of IPPs on injury incidence during training or matches.
This is particularly relevant given recent reports indicating that the match injury incidence
rate is nearly six times higher than the training injury incidence rate in female football
players [104]. Thus, future research should include follow-up and adherence measures
within IPPs and identify how these factors should be specific to female athletes.

The review’s findings suggest that injury prevention programs need to be tailored
to address the specific physiological characteristics of female athletes, such as hormonal
fluctuations and muscle imbalances, which contribute to higher injury rates, particularly
ACL injuries. While programs like FIFA 11+ have shown promise, they must be adapted
to more effectively meet the unique needs of female football players. Additionally, given
the heightened mental health challenges faced by female athletes, it is crucial to integrate
psychological support into IPPs. Addressing mental health alongside physical injury
prevention can improve overall well-being and athletic performance. The review also
advocates for pre-season screening that includes biological measures, such as hormonal
profiling and biomechanical assessments, to identify individual risk factors and allow for
more targeted and effective interventions. To better address the needs of female football
players, future research should encourage global sports organizations to expand their data
collection efforts, ensuring that a wider range of injuries and mental health symptoms are
accurately reported. Lastly, the review emphasizes the importance of ongoing evaluation
of IPP effectiveness. Clear guidelines on the frequency, duration, and adherence to these
programs are necessary, along with regular follow-up assessments, to ensure that they
remain effective and continue to meet the evolving needs of female athletes.

4. Conclusions

Female footballers are at an increased risk of physical and mental health challenges
compared to men. This is mostly due to their physiology, behavior, inadequate IPPs and
insufficient resources. Our literature search indicates that female athletes are more prone
to injury, depression, anxiety, and other health issues, heightened by poor resources and
support. In addition, these adverse effects are likely to decrease performance, impact quality
of life and potentially cause an exit from sport. Effective interventions must consider these
factors to ensure the well-being and performance of women in football. The insufficient
research on injuries in female football can, in part, be addressed by combining data from
all available team sports [105]. Another potential suggestion to address the existing issues
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surrounding women’s health in football is to conduct comprehensive testing prior to
commitment to a professional league or tournament. This testing can include specific
biological measures, such as genetic testing, biomechanical analysis, or hormonal testing.
Identifying predisposing factors that increase injury risk for women would enable the
creation of tailored IPPs, ensuring more effective and targeted measures.

In conclusion, the increasing participation of women in football underscores the urgent
need for research and implementation of injury prevention strategies tailored specifically to
female athletes. The heightened risk of injuries, such as ACL ruptures, driven by biological,
physiological, and hormonal factors unique to women, demands targeted approaches in
IPPs. Current programs like FIFA 11+ show promise but require adaptation to address
the specific needs of female football players effectively. Additionally, the mental health
challenges faced by female athletes further emphasize the necessity of a holistic approach to
their well-being. Addressing these gaps through comprehensive, sex-specific interventions
could significantly reduce injury rates, improve long-term health outcomes, and enhance
the overall athletic experience for women in football.
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