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ABSTRACT 

Background: The influence of the menstrual cycle on female athletic performance is a topic of growing interest, yet the 
scientific literature is characterized by widespread and often contradictory findings. This inconsistency is largely attributed 
to historical methodological shortcomings, creating a confusing evidence base for athletes, coaches, and practitioners. 
Aim of the study: This critical review synthesizes the contemporary evidence on the menstrual cycle's influence on athletic 
performance, injury risk, and physiological mechanisms. It critically analyzes the factors contributing to the literature's 
inconsistency and proposes an evidence-based path forward for research and practice. 
Materials and Methods: A comprehensive review of contemporary and foundational literature was conducted through a 
search of the PubMed database. This review synthesized 52 studies, which were thematically organized to analyze the 
evidence pertaining to objective performance outcomes, athlete perception and symptoms, injury risk profiles, physiological 
mechanisms, and emerging methodological standards. 
Conclusions: The evidence suggests the menstrual cycle’s direct impact on performance is likely trivial. However, its 
influence becomes profound when considering effects on overall health, symptom experience, and recovery physiology. The 
most critical factor appears to be the presence of a healthy, ovulatory cycle, as performance and physiological markers remain 
stable in anovulatory athletes. For ovulatory women, the primary influence may not be on maximal capacity but on recovery 
and a dynamic injury risk profile that shifts throughout the cycle. Therefore, this review concludes that a personalized, 
athlete-centered approach focused on monitoring cycle health and managing symptoms is a more evidence-based strategy 
than universal, phase-based training guidelines. 
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Introduction. 

The landscape of sport has undergone a dramatic transformation in recent decades, marked by a surge 

in female participation and professionalism at all levels. Yet, this explosion in athletic endeavor has not been 

met with a commensurate evolution in the sports science that supports these athletes. A significant research 

gap persists, with a historical and ongoing bias towards using male participants as the default model. This is 

starkly illustrated by a landmark systematic review from Costello et al. (2014), which found that female 

participants made up a fraction of subjects in sport and exercise medicine research. A more recent analysis by 

Paul et al. (2023) confirms this disparity, revealing that even in high-impact journals, female-only studies 

remain vastly outnumbered. This creates a critical problem: a “one-size-fits-men” approach is often applied to 

female athletes, despite fundamental physiological differences. 

At the heart of this research disparity lies the complexity of female physiology, primarily the menstrual 

cycle- a dynamic and intricate biological rhythm governed by fluctuating sex hormones. For decades, 

researchers have often viewed these fluctuations as a methodological inconvenience. As highlighted in a key 

editorial by Bruinvels et al. (2017), this has led to a persistent oversimplification of female physiology in 

research, such as restricting testing to the early follicular phase when hormone levels are lowest to mimic a 

more “stable” male-like state. This approach, while convenient, inherently overlooks the broader hormonal 

influences on female athletic performance and perpetuates the very knowledge gaps that limit evidence-based 

support for women in sport. In response, a consensus has emerged, championed by authorities like Elliott-Sale 

et al. (2021), calling for new methodological standards to address this historical neglect. 

The consequence of this legacy is a vast and often contradictory body of literature. Studies have reported 

that performance can be improved, impaired, or entirely unaffected by the menstrual cycle, leaving athletes, 
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coaches, and practitioners with a confusing evidence base and no clear guidance. This review aims to critically 

synthesize this complex literature. It will move beyond a simple tally of conflicting findings to explore the 

reasons for this inconsistency, examining the distinct influences of cycle health versus cycle phase, the role of 

injury risk and recovery, and the powerful impact of athlete perception. By organizing the evidence into its 

key thematic components, this review will provide a clear and nuanced overview of the current state of 

knowledge and outline the emerging, methodologically robust path forward for female athlete research. 

 

Methodology 

This critical review was conducted through a comprehensive search of the PubMed database to identify 

contemporary and foundational literature. The search period primarily covered the last decade, from January 

2015 to May 2025, to ensure the inclusion of the most current evidence in this rapidly evolving field.  

The search strategy employed a combination of keywords and MeSH terms related to three core concepts: 

the menstrual cycle, athletic performance and its components, and the female athlete population. The aim was 

to identify diverse types of studies relevant to the review's topic, including primary research (experimental, 

observational, and qualitative), systematic reviews, meta-analyses, and study protocols.  

Initial search results were screened by title and abstract for relevance. Full texts of potentially relevant 

articles were subsequently retrieved and reviewed to determine their final inclusion. This process yielded 48 

articles that directly addressed the review's objectives. These studies were organized using a thematic approach. 

The main body of this review is therefore structured around the following six core themes: 

1. Foundational Reviews & Critical Perspectives 

2. The Core Performance Debate 

3. Underlying Mechanisms: Physiology, Recovery, and Health 

4. A Dynamic and Multi-faceted Injury Risk Profile 

5. The Subjective Experience: Perception, Symptoms, and the Culture of Sport 

6. A Methodological Blueprint for Future Research 

To provide essential historical and conceptual context in the introduction, four studies were purposefully 

selected for their significant impact on the field. An exception to the primary search time frame was made for 

one of these key papers (Costello et al. 2014) due to its landmark status. In total, the final review is based on 

a synthesis of 52 articles. 

 

The 'Big Picture' – Foundational Reviews & Critical Perspectives 

A large-scale systematic review and meta-analysis by McNulty et al. (2020) synthesized data from 78 

studies to determine the effect of the menstrual cycle on performance. Their findings indicated that while 

performance may be trivially reduced during the early follicular phase, the overall effect size was not 

practically meaningful for most individuals. Critically, the authors graded the overall quality of the available 

evidence as “low,” primarily due to the widespread lack of robust methodological practices, such as hormonal 

verification of cycle phases, in the included studies. Given the trivial effect and low-quality evidence base, 

they concluded that creating universal training guidelines is not warranted, instead advocating for a 

personalized approach tailored to an individual athlete's response to their cycle. 

Recent reviews have exposed a significant gap between athletes' subjective experiences and the available 

objective evidence. A narrative review by Carmichael et al. (2021) first identified this critical discrepancy, 

noting that while athletes consistently report feeling impaired, objective data remains highly inconsistent. This 

uncertainty is particularly acute at the highest levels of sport, as a systematic review by Meignié et al. (2021) 

concluded that research on elite athletes is exceptionally scarce and inconclusive, making evidence-based 

recommendations impossible. Ultimately, the current body of literature, as synthesized by major reviews from 

Carmichael et al. (2021); McNulty et al. (2020), and more recently Vogel et al. (2023), converges on a single, 

clear conclusion: while athletes perceive an effect, the objective evidence is too inconsistent and 

methodologically flawed to support universal training guidelines. 

The reason for this inconsistency is likely rooted in methodological and philosophical shortcomings. In 

a key perspective piece, Bruinvels et al. (2022) argue that traditional research, by focusing on a few stable, 

mid-phase time points, often overlooks the most critical periods of the menstrual cycle. They contend that the 

transitions between phases—such as the pre-menstrual window- are where athletes experience the most 

significant symptom burden. Further deepening this critique, Legerlotz & Nobis (2022) argue that the 

complexity of the issue may stem from the very way research is approached. They critique the prevalence of 

a “deficit-oriented” view that frames female physiology as inherently problematic and warn that researchers 
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often oversimplify the relationship by seeking a single, causal link between hormones and performance. This 

combined methodological and philosophical critique helps explain why the evidence remains so fragmented 

and reinforces the call for a new research paradigm. 

 

The Core Performance Debate – Conflicting Objective Findings 

Evidence for Phase-Based Performance Decrements 

While many studies find no consistent effect, a significant body of evidence suggests that certain types 

of performance are indeed impaired during specific menstrual cycle phases, particularly those requiring high 

levels of fatigue resistance or complex motor control. Providing evidence for this, a study by Graja et al. (2022) 

examined repeated sprint performance in female handball players and found that performance was significantly 

impaired during the late luteal phase. Specifically, athletes demonstrated both lower peak power output and a 

greater decline in power (i.e., a higher fatigue index) during this phase compared to the late follicular and mid-

luteal phases. This highlights how specific types of performance, especially those involving fatigue resistance, 

may be more sensitive to cyclical hormonal changes. 

Similarly, submaximal aerobic efficiency appears to be vulnerable. Using hormonal verification, 

Goldsmith & Glaister (2020) reported that running economy was significantly impaired (i.e., the oxygen cost 

of running was higher) during the mid-luteal phase, which they linked to the thermogenic and ventilatory 

effects of high progesterone levels. Beyond hormonal effects on neuromuscular control or efficiency, other 

research points to a more direct, physical mechanism for performance changes: menstrually-related fluid 

retention. A groundbreaking study by Sawai et al. (2018) used MRI to objectively measure muscle edema and 

found that fluid content in the calf was significantly higher during the menstrual phase. Crucially, this increase 

in edema was negatively correlated with agility performance, which was at its worst during this time. This is 

a highly significant finding, as it provides a tangible physiological explanation for the common subjective 

symptoms of “heaviness” and “bloating”. It also suggests that performance decrements may be highly task-

specific, affecting complex, coordinated movements like agility while leaving simpler measures of strength 

and power unchanged, which could help explain some of the inconsistent findings across the wider literature. 

 

Evidence for Performance Stability Across the Menstrual Cycle 

In direct contrast to studies showing performance decrements, a substantial body of evidence concludes that 

performance remains stable across the primary phases of the menstrual cycle. A recent study on endurance-trained 

women by Ekberg et al. (2024) found no significant differences in aerobic capacity, including VO2max and 

substrate utilization, across the follicular and luteal phases. This finding of stability in maximal aerobic performance 

is supported by similar research from Docter et al. (2025), who also found no effect on running economy. 

This stability appears to extend beyond just aerobic metrics. In the domain of anaerobic and explosive 

performance, a study by Cabre et al. (2024) on repeated sprint ability and a preliminary study by García-

Pinillos et al. (2021b) on jumping and sprinting both concluded that there were no significant variations across 

the primary menstrual cycle phases. The nuance in this area is highlighted by the work of Dokumacı & Hazır 

(2019), who found that the very definition of a metric can alter the conclusion; while they found no difference 

in running economy based on oxygen cost, they found runners were more economical based on caloric cost in 

the mid-luteal phase. Collectively, this body of evidence illustrates a critical divide: while athletes may 

genuinely perceive that their performance fluctuates with their cycle, objective laboratory data across both 

aerobic and anaerobic domains often fails to detect a consistent, underlying physiological cause for 

performance changes. 

 

The Moderating Role of Athlete Performance Level 

While many studies report trivial or no performance effects, this may be masking a more nuanced reality 

dependent on the athlete's training status. A pivotal randomized crossover study by Isenmann et al. (2024) 

offers a compelling insight by investigating the role of performance level. The authors found that while there 

was no overall performance effect when all subjects were grouped together, a more detailed analysis revealed 

that back squat strength in highly advanced athletes was significantly influenced by cycle phase, a variation 

not observed in their lower-level counterparts. This finding proposes that an athlete's training status may be a 

critical moderator, suggesting that the menstrual cycle's impact may only emerge at the elite end of the 

performance spectrum. 
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Beyond Performance: The Menstrual Cycle's Influence on Underlying Physiology, Recovery, and 

Health  

The Primacy of Cycle Health: Ovulatory vs. Anovulatory Cycles 

A potential explanation for the widespread inconsistency in the literature has been provided by a recent, 

methodologically robust study from Recacha-Ponce et al. (2025). The research sought to determine if 

performance differs between athletes with truly ovulatory cycles versus those with underlying menstrual 

irregularities. Using gold-standard hormonal verification to separate athletes into ovulatory (OMC) and 

anovulatory/luteal phase deficient (AMC) groups, the results were revelatory. The AMC group showed no 

significant variation in aerobic performance (VO2max) across their cycle, whereas the OMC group exhibited 

significant fluctuations. This finding is profound, as it suggests that many previous studies, by failing to verify 

ovulation, may have inadvertently pooled these two physiologically distinct groups. The high prevalence of 

menstrual irregularities found in their sample (26%) underscores the severity of this issue, providing a powerful 

explanation for why decades of research have yielded such conflicting results. 

 

Modulation of Recovery: The Autonomic Nervous System and Sleep 

Expanding the scope of influence to include recovery, several studies have investigated the menstrual cycle's 

effect on the autonomic nervous system (ANS) and sleep architecture. Providing powerful, large-scale evidence 

from wearable technology, a retrospective study by Sims et al. (2021) analyzed recovery metrics in over 3,800 

naturally cycling women. The study revealed a distinct and predictable pattern of ANS modulation: the follicular 

phase was characterized by higher heart rate variability (HRV) and lower resting heart rate (RHR), indicative of 

enhanced physiological recovery, while these metrics progressively worsened throughout the luteal phase, signaling 

increased physiological strain. Further supporting this, a longitudinal study by Sherman et al. (2022) on collegiate 

rowers found that day-to-day HRV fluctuation- a marker of physiological stress- was significantly greater during 

the weeks of menstruation. Complementing this, objective long-term sleep monitoring data from Hrozanova et al. 

(2021) revealed an increase in deep sleep during menstrual bleeding days, suggesting the body attempts to 

compensate for this increased physiological load with more restorative sleep. 

 

Stability of Key Hormonal and Inflammatory Systems 

In line with findings of stable athletic performance, several methodologically robust studies suggest that 

the underlying physiological systems that support performance are also remarkably stable. Providing a 

potential mechanistic explanation for this stability, two companion studies by Collomp, Olivier, et al. (2025) 

and Collomp, Teulier, et al. (2025) investigated a wide array of biomarkers in highly trained athletes. The first 

study found no significant phase-based changes in key haematological markers related to oxygen-carrying 

capacity or inflammatory markers. The second study expanded on this, reporting that while reproductive 

hormones fluctuated as expected, there were no significant changes across the cycle in other major hormonal 

systems, including cortisol and thyroid-stimulating hormone. This concept of systemic stability is further 

supported by the IronFEMME project, where Barba-Moreno et al. (2022) found that the acute inflammatory 

(IL-6) and overall iron-regulatory (hepcidin) responses to exercise were stable across phases. 

 

The Role of Specific Hormones and Cycle Health 

While the broader systems may be stable, specific hormonal concentrations and cycle health remain 

critical factors. Shifting the focus from cycle phases to the role of individual hormones, a study by Collado-

Boira et al. (2021) provides compelling evidence for the importance of testosterone. In their study of female 

ultra-marathon runners, the authors found that athletes with higher baseline testosterone levels experienced 

significantly less muscle damage and strength loss following the race, suggesting an athlete's individual 

androgenic profile may be a more powerful predictor of exercise tolerance than cycle phase alone. Furthermore, 

the distinction between cycle health and cycle phase is crucial. A more detailed analysis from the IronFEMME 

project by Alfaro-Magallanes et al. (2022) confirmed that resting iron levels were indeed lowest during the 

early follicular phase, which was associated with a subtly blunted post-exercise hepcidin response- a functional 

adaptation to maximize iron absorption following menstrual loss. This highlights that direct physiological 

consequences of the cycle, such as blood loss, can drive mechanistic responses independent of the broader 

hormonal environment. 
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A Dynamic and Multi-faceted Injury Risk Profile Across the Menstrual Cycle 

Research into the menstrual cycle's influence on injury risk reveals a complex and often contradictory 

picture. A systematic review by Martínez-Fortuny et al. (2023), for example, synthesized the literature and 

concluded that the ovulatory phase is the period most consistently associated with increased injury rates, 

primarily attributing this to peak estrogen levels causing greater joint and ligament laxity. However, this 

finding is not universally supported. In direct contrast, a primary study by Pournasiri et al. (2023) on knee 

strength found that both isometric and isokinetic strength were significantly lower during the follicular and 

luteal phases, leading them to conclude that these periods of relative weakness posed the greatest injury risk. 

This “laxity vs. weakness” debate is further nuanced by other mechanistic findings. Dos Santos A 

Ndrade et al. (2017) identified a significant neuromuscular imbalance—a lower hamstring-to-quadriceps 

strength ratio—specifically in the follicular phase, a known risk factor for anterior cruciate ligament (ACL) 

injury. Meanwhile, Forouzandeh Shahraki et al. (2020) found that while shoulder strength peaked during 

ovulation, proprioception was most impaired in the luteal phase. A prospective longitudinal study by Fort-

Vanmeerhaeghe et al. (2025) provided real-world evidence linking the luteal phase directly to a higher 

incidence of sports injuries, which they correlated with concurrent reports of poorer sleep and greater fatigue. 

Providing a functional illustration of this impairment, a study by Arslan & Ercan (2025) found that athletes 

made significantly more motor errors during a dynamic balance test in their luteal phase. This increase in skill 

execution errors not only represents a performance decrement but also a clear marker of the neuromuscular 

instability that can precipitate injury. Seeking a potential synthesis, a high-quality laboratory study by Johnson 

& Shields (2024) used hormonal verification and a perturbed squatting task, finding that female athletes 

demonstrated the best knee control during the mid-luteal phase, suggesting this period may offer enhanced 

neuromuscular protection despite the fatigue reported elsewhere. 

 

Athlete Perception, Symptoms, and the Culture of Silence: The Subjective Impact of the 

Menstrual Cycle 

A central theme emerging from the literature is the significant discrepancy between athletes' subjective 

experiences and the often-inconclusive findings of objective performance data, a paradox highlighted by 

reviews from Carmichael et al. (2021). Despite this objective uncertainty, survey-based research consistently 

shows that athletes themselves believe the menstrual cycle is a critical performance factor. A clear majority of 

elite athletes - from 66% of Olympic and Paralympic hopefuls McNamara et al. (2022) to nearly 70% of 

professional futsal players Queiroga et al. (2021) - perceive their performance to be affected, with a strong 

preference to compete during the follicular phase. This was further confirmed in a longitudinal study of elite 

rowers by Antero et al. (2023), who found that both athletes' self-reported performance and their coaches' 

evaluations were consistently lower during the menstrual phase. 

Further investigation reveals that this perception is driven less by an abstract understanding of hormonal 

phases and more by the tangible experience of disruptive symptoms. The qualitative work of Brown et al. 

(2021) provides deep insight, linking the performance impact directly to physical symptoms like pain and 

psychological factors like reduced motivation. This is quantitatively supported by Roffler et al. (2024), who, 

in tracking an elite volleyball team, identified stomach cramps, tiredness, and sleep disturbances as the most 

prevalent complaints peaking almost exclusively during menstruation. The direct impact of such symptoms on 

training was quantified by Prado et al. (2023), who found that athletes experiencing Premenstrual Syndrome 

(PMS) reported modifying their training, most commonly by reducing intensity. The importance of symptoms 

is further underscored by findings from McNamara et al. (2022) and Bruinvels et al. (2016), who both found 

that the presence of pain or a cycle-related disorder like heavy menstrual bleeding, respectively, significantly 

increased the likelihood of an athlete reporting a negative performance impact. 

Critically, this widespread perception does not necessarily translate into practice for all athletes. A large 

descriptive study by García-Pinillos et al. (2021a) identified a significant ‘perception-action gap’, where most 

athletes felt an effect but did not modify their training. The qualitative findings of Brown et al. (2021) offer a 

powerful explanation for this inaction: a ‘communication taboo’ and a lack of comfort discussing the menstrual 

cycle with coaches. This creates a challenging environment where, as the review by Meignié et al. (2021) notes, 

a lack of robust objective guidance from science combines with a culture of silence in practice. This is 

compounded by other factors, such as the finding by Seddik et al. (2025) that the fatigue experienced during 

the luteal phase is most pronounced during morning sessions, leaving athletes to manage a very real, symptom-

driven performance issue largely on their own. 
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A Methodological Blueprint for Future Research: Bridging Rigor and Practicality 

Given the inconsistent evidence base, a clear consensus is emerging in the literature that the path forward 

requires a fundamental shift towards more rigorous and standardized research methodologies. Recent 

systematic reviews, such as those by McNulty et al. (2020), have concluded that the current evidence is 

severely limited by “low quality” and “pervasive methodological issues” of the primary studies, largely due to 

a failure to verify the menstrual cycle. In direct response, a new gold standard for research is being established, 

as outlined in the detailed study protocols for large-scale projects like the ‘IronFEMME’ study Peinado et al. 

(2021), the international ‘Feminae’ project Elliott Sale et al. (2023), and the ‘IMPACT’ trial Ekenros et al. 

(2024). These protocols collectively mandate the essential elements of robust design: adequately powered 

sample sizes, multi-phase testing, and, most critically, objective hormonal verification via blood analysis. 

However, recognizing that invasive blood testing is often impractical in applied settings, recent research 

has focused on validating and implementing more accessible methods. The feasibility of such on-field 

monitoring was demonstrated by Dupuit et al. (2023), who successfully used a smartphone app to track 

menstrual status in elite soccer players over a seven-month season. Similarly, a crucial study by Ferrer et al. 

(2024) established salivary progesterone as a viable, non-invasive monitoring tool. This work, combined with 

proposals to use wearable technology to longitudinally track objective biomarkers Hunter & Smith (2024), 

provides a clear path to bridge rigor with practicality. This new standard, when applied in randomized 

controlled trials like that of Kissow et al. (2022), allows for definitive tests of practical interventions like phase-

based training. Finally, these robust designs must also account for powerful confounding variables, as a 

hormonally verified study by Lei et al. (2017) found that the significant negative impact of high humidity on 

performance completely masked any effect of the menstrual cycle, highlighting the need to control the 

environmental context. 

 

Discussion 

The vast and often contradictory body of literature on the menstrual cycle's influence on performance 

suggests that focusing on hormonal phase as a sole predictor is an overly simplistic approach. A more holistic 

interpretation of the evidence indicates that the trivial physiological effects of a healthy cycle are often masked, 

modified, or entirely nullified by more powerful, interacting factors. The consistent finding of “trivial” or 

“inconsistent” objective effects, as highlighted by major reviews (Carmichael et al. 2021; McNulty et al. 2020), 

should not be misinterpreted as proof that the menstrual cycle is irrelevant. Rather, it is an indictment of the 

field's historical methodological shortcomings and a call to investigate the factors that truly matter. 

One of the most compelling explanations for the conflicting results is the moderating role of athlete 

performance level. The pivotal finding by Isenmann et al. (2024)- that back squat strength was influenced by 

cycle phase only in highly advanced athletes- helps contextualize the literature. The consistent “no effect” 

findings in studies on recreationally active or sub-elite populations (Ekberg et al. 2024; Kissow et al. 2022) 

may simply reflect that the cycle's impact is negligible in these groups. Conversely, the significant performance 

impairments detected in national-level athletes (Graja et al. 2022) suggest the cycle's influence may only 

emerge as a critical, performance-altering factor at the elite margins of sport. 

Furthermore, the influence of the menstrual cycle does not occur in a physiological vacuum. Other 

powerful modulators, such as circadian rhythm and environmental stress, can easily mask or negate the trivial 

performance variations attributable to phase alone. The finding by Seddik et al. (2025) that luteal phase fatigue 

was most pronounced in morning sessions offers a plausible explanation for why studies testing at a circadian 

peak in the afternoon may find no effect. Similarly, the work of Lei et al. (2017) demonstrated that the 

physiological stress of high humidity was a far more powerful performance determinant than cycle phase. This 

has profound implications, suggesting that athletes and coaches may gain more from managing context- such 

as time of day and environment- than from broadly periodizing training around a phase. 

Critically, the entire “effect vs. no effect” debate may be an artifact of a fundamental methodological 

flaw: the failure to distinguish between ovulatory and anovulatory cycles. The transformative findings from 

Recacha-Ponce et al. (2025)- that performance fluctuates only in hormonally verified ovulatory athletes- 

suggests that the most important question is not “What phase is the athlete in?” but rather, “Is the athlete's 

cycle healthy?” This shifts the focus from performance modulation to a more foundational concern for athlete 

health, underscoring that a regular, ovulatory cycle is the prerequisite for any potential performance fluctuation. 

This leads to the final, and perhaps most important, implication. The consistent and widespread athlete 

perception that the menstrual cycle affects performance, even when objective data is inconclusive, is a critically 

important finding in itself. The longitudinal data from Antero et al. (2023), showing a clear correlation between 
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athletes' self-assessments and their coaches' blinded evaluations, validates that this perceived performance dip 

is observable and consistent. As detailed by qualitative research (Brown et al. 2021; Roffler et al. 2024), this 

perception is driven by the lived, subjective experience of symptoms. The existence of a ‘perception-action 

gap’ (García-Pinillos et al. 2021a) and a ‘communication taboo' (Brown et al. 2021) indicates that the primary 

barrier to optimizing performance is not just physiological, but profoundly cultural. The practical solution, 

therefore, may not be a universal, phase-based training plan, but rather the implementation of simple tracking 

systems and the fostering of an open environment where conversations about symptoms are normalized. By 

addressing the root causes of the negative perception- the symptoms and the silence surrounding them—

coaches and support staff can empower athletes to manage their health and, by extension, their performance. 

 

Conclusions 

Decades of research into the influence of the menstrual cycle on athletic performance have produced a 

body of literature that is vast, complex, and markedly inconsistent. This review concludes that a myopic focus 

on whether performance is better or worse in a given hormonal phase is an overly simplistic approach that has 

led to a state of scientific ambiguity. The evidence suggests that for most healthy, sub-elite athletes, any direct 

effect of the menstrual cycle phase on maximal strength or aerobic capacity is likely trivial and easily masked 

by more powerful factors such as training status, environmental conditions, or circadian rhythm. 

However, this does not mean the menstrual cycle is irrelevant. A more nuanced interpretation of the 

literature reveals two critical areas where the cycle's influence is both significant and actionable. 

First, the most crucial factor appears to be cycle health. The distinction between hormonally verified 

ovulatory cycles and often undetected anovulatory cycles is paramount, as performance and physiological 

stability appear to differ profoundly between these two groups. This shifts the primary concern for practitioners 

from phase-based training to a more fundamental goal: ensuring athletes have a healthy, regular, and ovulatory 

cycle as a prerequisite for optimal adaptation and performance. 

Second, while objective performance data is inconsistent, the subjective evidence is clear and 

compelling. The majority of athletes perceive their performance to be affected, a belief driven by the tangible 

experience of disruptive symptoms like pain, fatigue, and poor sleep, particularly during the luteal and 

menstrual phases. These symptoms are linked to measurable physiological changes, including increased 

autonomic stress and a dynamic, multi-faceted injury risk profile. The existing ‘perception-action gap’- 

whereby athletes feel an effect but do not receive the support to manage it- highlights that the most effective 

interventions may not be physiological, but rather educational and cultural. 

Therefore, the path forward requires a dual approach. For researchers, it demands adherence to a new 

gold standard of methodological rigor, including hormonal verification, to build a reliable evidence base. For 

athletes, coaches, and practitioners, the most evidence-based strategy is to move beyond predicting 

performance and instead focus on an individualized, athlete-centered model that prioritizes monitoring cycle 

health, managing symptoms, and fostering an environment of open communication. 
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