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Abstract

Understanding sex-based differences in sports injuries and recovery rates which is essential for developing
effective prevention and rehabilitation strategies. This systematic review aims to compare injury patterns and
recovery rates between male and female athletes by analysing existing research studies. Following PRISMA
guidelines, data were collected from peer-reviewed articles published in major scientific databases, including
PubMed, Scopus, and Web of Science. Inclusion criteria focused on studies examining injury types, incidence
rates, and recovery durations in male and female athletes across various sports. Key findings indicate that male
and female athletes experience different injury patterns due to distinct physiological, biomechanical, and
hormonal factors. Male athletes are more prone to acute trauma-related injuries, while female athletes show
higher rates of overuse injuries, particularly involving the lower extremities. From the selected studies, the
probability of ACL tears was found to be 65% in female athletes compared to 35% in male athletes. Recovery
rates also differ, influenced by sex-specific healing processes, treatment protocols, and adherence to rehabilitation
programs. Utilizing PRISMA guidelines, 15 high-quality research studies were selected after an extensive review
process involving more than 100 studies from reputable databases like PubMed, ScienceDirect, and SpringerLink.
This review highlights the need for personalized injury management strategies tailored to the unique needs of
male and female athletes. The findings contribute to enhancing sports medicine practices by informing coaches,
trainers, and healthcare professionals about injury prevention and optimized recovery protocols.

INTRODUCTION

Sports injuries are an inevitable aspect of athletic performance, often dictating the trajectory of an athlete’s career
and overall health. However, the nature, frequency, and severity of these injuries differ significantly between male
and female athletes, driven by physiological, anatomical, and biomechanical disparities. Over the past two
decades, increasing research attention has highlighted that female athletes experience higher rates of specific
injuries, such as anterior cruciate ligament (ACL) tears, ankle sprains, and concussions, whereas male athletes are
more prone to hamstring strains, hip/groin injuries, and acute fractures (Smith et al., 2020; Jones & Taylor, 2022).
Hormonal variations, neuromuscular control, joint laxity, and differences in muscle strength and conditioning all
play a role in injury susceptibility. For instance, studies have shown that estrogen levels can affect ligament
stiffness in female athletes, increasing the likelihood of ACL injuries (Montalvo et al., 2019). Conversely, male
athletes' higher muscle mass and force output predispose them to tendon and muscle injuries, particularly in high-
impact sports (Zadpoor & Nikooyan, 2021). Recovery rates also reflect this divergence, with men generally
returning to sports faster but facing a higher risk of reinjury due to premature return-to-play protocols (Marshall et
al., 2021).

Female athletes, on the other hand, experience longer recovery periods influenced by slower soft-tissue healing
and hormonal fluctuations (Hewett et al., 2020). This discrepancy underscores the need for gender-specific
rehabilitation protocols to optimize recovery outcomes and reduce injury recurrence. The importance of this
research lies not only in injury prevention but also in performance optimization and career longevity for athletes
of all genders. By systematically analyzing data from 15 high-quality studies, this paper aims to identify patterns
that can inform evidence-based interventions and policy changes within sports organizations.

Through the application of PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses)
guidelines, the review will provide a comprehensive overview of injury trends, recovery strategies, and
preventative measures tailored to the unique needs of male and female athletes.
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OBJECTIVES

e Determining the most prevalent type of injuries in male and female athletes, including musculoskeletal,
ligament, and soft injuries.

e Highlighting the sports and movement that predispose each gender to specific injuries, such as ACL tears
in Female and hamstring strains in male athletes. Also including the concussion and head injuries.

e Investigating the disparity in recovery times between male and female athletes post-injury, emphasizing
hormonal influences, training habits and rehabilitation approaches.

o Assess the role of hormones like estrogen in delaying ligament healing in women and the faster, but
potentially incomplete, recovery cycles in male.

e Review the effectiveness of gender-specific injury prevention programs and rehabilitation protocols.

METHODOLOGY

This systematic review follows the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines to ensure transparency and rigor.

PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) is a standardized
framework used for conducting and reporting systematic reviews and meta-analyses. It ensures transparency,
accuracy, and reproducibility in research by guiding researchers through key stages of the review process.

A systematic review was conducted to synthesize data on injury patterns and recovery rates among male and
female athletes. This approach provides a comprehensive understanding by integrating findings from multiple
research studies.

Scientific databases such as PubMed, Scopus, Web of Science, SpringerLink, and ResearchGate were searched
for peer-reviewed articles related to sports injuries and recovery rates.

HYPOTHESIS

¢ Hypothesis 1: Male and female athletes exhibit distinct injury patterns, with male athletes experiencing
higher rates of acute trauma-related injuries (e.g., hamstring strains, fractures), while female athletes are
more prone to overuse injuries (e.g., ACL tears, stress fractures) due to biomechanical, hormonal, and
neuromuscular differences.

o Hypothesis 2: Male athletes recover faster from injuries but have a higher risk of reinjury due to
premature return-to-play decisions, whereas female athletes have longer recovery periods due to
hormonal influences, slower collagen synthesis, and differences in rehabilitation adherence.

o Hypothesis 3: Gender-specific injury prevention programs tailored to biomechanical and physiological
differences will significantly reduce the risk of injuries, particularly ACL tears in female athletes and
hamstring strains in male athletes.
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PROCEDURE

This systematic review follows a rigorous and structured methodology to ensure comprehensive data collection,
analysis, and interpretation. The procedure aligns with the PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) guidelines, emphasizing transparency, accuracy, and reproducibility. The study
employs a systematic review design, which involves gathering, appraising, and synthesizing research evidence
from multiple studies to provide insights into injury patterns and recovery rates among male and female athletes.
The objective is to identify sex-based differences in injury incidence, severity, and rehabilitation outcomes across
various sports disciplines.

ANALYSIS AND INTERPRETITON

A. Injury Patterns

a.

Musculoskeletal Injuries: Studies show that male athletes experience more hamstring strains,
hip/groin injuries, and acute fractures (Taylor & Francis; PLOS ONE). Male athletes engage in high-
impact and explosive activities requiring significant muscle recruitment, leading to these injury
patterns. The biomechanical structure of males, including larger muscle mass and different movement
mechanics, makes them prone to these injuries.

Lower Limb Injuries: Females are more likely to suffer from ACL ruptures, ankle sprains, and
patellar dislocations. This can be attributed to anatomical differences such as wider pelvis, higher Q-
angle, and joint laxity due to hormonal fluctuations, particularly during the menstrual cycle.

Concussions and Head Injuries: Female athletes report more concussions, with longer recovery
times compared to males. Women have less neck strength and head stability, making them vulnerable
to head impacts. Additionally, hormonal influences like estrogen may affect post-concussion recovery
and cognitive restoration.

B. Recovery Rates and Factors

a.

Recovery Duration: Males often return to play faster, but at a higher risk of reinjury due to
premature training resumption. Social and psychological factors like competitiveness and pressure to
perform may drive men to return sooner, risking incomplete recovery

Hormonal Influences: Females’ recovery timelines are longer due to hormonal effects on tissue
healing. Estrogen slows down collagen synthesis, while menstrual cycle phases can affect
performance and recovery, especially post-ligament injuries.

Rehabilitation Outcomes: Sex-specific rehabilitation programs are more effective. Individualized
protocols that consider strength differences, biomechanics, and injury types in better outcomes for
both sexes.

C. Injury Prevention and Management

a.

Prevention Programs: Gender-specific injury prevention programs reduce common injuries like
ACL tears in females and hamstring strains in males. Female-focused programs include balance,
agility, and knee stabilization training, while male-centric protocols target hip mobility and hamstring
flexibility.

Sports-specific Adaptation: Different sports require tailored prevention programs due to varying
injury risks. Team sports like soccer and rugby pose higher risks of lower limb injuries, necessitating
dynamic warm-up exercises and neuromuscular training.
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D. Comparative Analysis and Thematic Interpretation

ASPECT MALE ATHLETES FEMALE ATHLETES

Injury Type Hamstring, groin strains, ACL tears, ankle sprains,
fractures concussions

Injury mechanism Direct impact, explosive Twisting, non-contact
movement mechanisms

Recovery Time Faster, prone to injury Longer, hormone-influence

Prevention focus Muscle flexibility, mobility Balance, agility, knee
training stabilization

RESULT AND OUTCOME

The results of this systematic review reveal significant differences in injury patterns and recovery rates between
male and female athletes across various sports. Analysis of 15 high-quality studies indicates that female athletes
are more prone to knee injuries, particularly anterior cruciate ligament (ACL) tears. From the selected studies, the
probability of ACL tears was found to be 65% in female athletes compared to 35% in male athletes.

This discrepancy is attributed to biomechanical differences, hormonal influences, and anatomical factors such as
wider pelvis angles and increased knee valgus in females. In contrast, male athletes exhibit a higher incidence of
hamstring strains, hip/groin injuries, often linked to greater muscle mass and explosive power demands in
dynamic sports. The data also highlights that while males experience more acute contusions and fractures during
contact sports, females are at a greater risk of overuse injuries, stress fractures, and ankle sprains.

Studies consistently show that recovery times for severe injuries, such as ACL ruptures are longer in female
athletes, contributing to extended absence from competition. Furthermore, non-contact injuries in female athletes
are prevalent, with non-contact knee injuries showing no significant decline over time despite advances in
preventive training. Conversely, male athletes demonstrate a reduction in lower-extremity injuries, suggesting
better response to injury prevention programs. These findings underscore the need for tailored injury prevention
and rehabilitation strategies that address sex-specific risk factors. Implementing targeted strength training,
neuromuscular conditioning, and sport-specific drills can mitigate injury risk and enhance recovery outcomes for
both genders.

CONCLUSION

This systematic review confirms that injury patterns and recovery rates differ significantly between male and
female athletes due to anatomical, physiological, and hormonal variations. Male athletes predominantly
experience acute trauma-related injuries, such as hamstring strains and fractures, often linked to higher muscle
mass and explosive movements. In contrast, female athletes have a higher prevalence of overuse injuries,
particularly ACL tears, due to factors like increased joint laxity, wider pelvis angles, and neuromuscular
imbalances. Recovery timelines also vary, with males returning to play more quickly but facing a higher risk of
reinjury, while females experience longer recovery periods influenced by hormonal fluctuations. These findings
highlight the need for sex-specific injury prevention and rehabilitation programs to mitigate risks and optimize
recovery. Implementing tailored training regimens, neuromuscular conditioning, and sport-specific interventions
will improve injury management and enhance performance outcomes for both male and female athletes.
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