
JEHS JOURNAL OF EDUCATION,  
HEALTH AND SPORT 

Vol. 95 | Issue 1 |

© The Authors 2026	 www.apcz.umk.pl/JEHS

eISSN 2391-8306

OPEN ACCESS

ORIGINAL ARTICLE ARTICLE INFORMATION

LICENSE

CITATION

Revisedsed:

Accepted:

Article type: Original Article

This work is licensed under Creative 
Common Attribution License 4.0
International License CC BY 4.0.

Received:

1

DOI: 10.12775/JEHS.2026.95.73994

Łuczyńska, G., Banatkiewicz, J., Czar-
necka, S., Wojnowski, A., Domińczak, 
J., Dobosz, A., Deka, E., Bojanowska, 
H., Babik, K., Bartkowska, O. 2026. 
Hormonal Cyclicity and Physical Per-
formance – Review of the Literature. 
Journal of Education, Health and 
Sport, 95(1): 73994. DOI: 10.12775/
JEHS.2026.95.73994

11.09.2026

05.09.2026

05.07.2026

Corresponding  author: Gabriela Łuczyńska

e-mail: g.luczynska@interia.pl

¹ Medical University of Warsaw, Warsaw, Poland

Gabriela Łuczyńska¹, Joanna Banatkiewicz¹, Sofia Czarnecka¹, Antoni 
Wojnowski¹, Jan Domińczak¹, Adam Dobosz¹, Emilia Deka¹, Hanna 
Bojanowska¹, Karolina Babik¹, Oliwia Bartkowska¹

Introduction: The menstrual cycle involves a complex interaction of hormonal 
fluctuations that can influence various aspects of female athletic performance. 
Understanding these relationships has become increasingly important for 
optimizing training programs and supporting female athletes across different 
competitive levels.
Objective: This review synthesizes current evidence on how menstrual cycle 
phases and hormonal contraception affect physical performance in female 
athletes.
Material and methods: We conducted a comprehensive literature search 
across major databases including PubMed, Web of Science, and SPORTDiscus, 
focusing on studies published between 2020 and 2025 that examined 
menstrual cycle effects on athletic performance.
Conclusions: Current evidence suggests that menstrual cycle phase effects 
on performance are generally small and highly individualized. While some 
athletes do experience performance decrements during specific phases 
particularly the early follicular and late luteal phases, group-level effects 
are often minimal or inconsistent. Interestingly, perceptual symptoms and 
psychological well-being appear to influence performance more consistently 
than hormonal fluctuations alone. Hormonal contraception shows variable 
effects depending on type and formulation. Rather than applying universal 
cycle-based training modifications, we recommend individual monitoring 
and personalized approaches.
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1. Introduction

Women’s participation in competitive sports has 
grown dramatically over recent decades, yet our un-
derstanding of female-specific physiological factors 
affecting athletic performance remains surprisingly 
incomplete. The menstrual cycle, with its cyclical fluc-
tuations in reproductive hormones, represents a fun-
damental aspect of female physiology that has only 
recently garnered serious attention in sports science 
research. Understanding how these hormonal chan-
ges influence physical performance is essential for de-
veloping evidence-based training strategies that truly 
support female athletes.

Despite growing interest in this area, the relation-
ship between menstrual cycle phases and athletic per-
formance remains contentious. Some studies have re-
ported significant performance variations across the 
cycle, while others have found minimal or no effects. 
This inconsistency has led to considerable debate 
among researchers, coaches, and athletes themselves 
about whether cycle-based training modifications are 
warranted or even beneficial.

The situation becomes even more complex when 
we consider hormonal contraception. A  substantial 
proportion of female athletes use hormonal contra-
ceptives, which fundamentally alter the natural hor-
monal milieu. These interventions can affect not only 
reproductive function but potentially also metabolic 
processes, muscle function, and recovery, which are 
crucial for athletic performance. Yet the evidence on 
how different contraceptive formulations impact per-
formance outcomes remains fragmented and someti-
mes contradictory.

Adding another layer of complexity, recent rese-
arch has highlighted that perceptual symptoms and 
psychological factors may play a more significant role 
than previously recognized. Athletes’ subjective expe-
riences of their menstrual cycle - including fatigue, 
mood changes, and perceived exertion - often corre-
late more strongly with performance outcomes than 
objective hormonal measurements. This raises im-
portant questions about the mechanisms underlying 
cycle-related performance changes and suggests that 
a purely physiological approach may be insufficient.

This review aims to synthesize the current eviden-
ce on menstrual cycle effects on athletic performance, 
with particular attention to recent studies published 
between 2020 and 2025. This review examines both 
strength/power and endurance performance outco-
mes, explores the impact of hormonal contraception, 
and consider the role of perceptual and psychologi-
cal factors. Importantly, this review also addresses the 

methodological challenges that have complicated re-
search in this area and discuss the substantial indivi-
dual variability that characterizes hormonal responses 
and performance outcomes.

By critically evaluating the existing evidence, this 
review aims to provide practical guidance for athle-
tes, coaches, and sports medicine professionals while 
identifying key areas where further research is ne-
eded. The aim is to move beyond simplistic generali-
zations toward a more nuanced, individualized under-
standing of menstrual cycle considerations in athletic 
training and competition.

2. Menstrual Cycle Physiology and 
Hormonal Fluctuations

To understand how the menstrual cycle may influence 
athletic performance, it is first necessary to consider 
the underlying hormonal dynamics. A  typical men-
strual cycle lasts approximately 28 days, although cyc-
le length commonly ranges from 21 to 35 days. The 
cycle is traditionally divided into distinct phases, each 
characterized by different hormonal profiles that re-
gulate reproductive function.

Menstruation marks the beginning of the follicular 
phase. During this early follicular phase, circulating 
estrogen and progesterone concentrations are at the-
ir lowest. As the follicular phase progresses, estrogen 
levels gradually increase and peak shortly before ovu-
lation. This estrogen surge triggers the release of lu-
teinizing hormone (LH), leading to ovulation, which 
typically occurs around day 14 in a typical 28-day cyc-
le [1].

Following ovulation, the cycle enters the luteal 
phase, which is characterized by elevated progeste-
rone levels alongside moderately high estrogen. The 
corpus luteum - the remnant of the ovulated follicle 
- produces these hormones to prepare the uterine li-
ning for potential implantation. If pregnancy doesn’t 
occur, the corpus luteum degenerates, causing both 
progesterone and estrogen levels to drop sharply. This 
hormonal withdrawal triggers menstruation, and the 
cycle begins anew [1].

Although this framework provides a  useful refe-
rence, menstrual cycles vary considerably between in-
dividuals and even between cycles within the same in-
dividual. Variations in cycle length, ovulation timing 
and hormonal profiles pose substantial challenges for 
research seeking to associate specific cycle phases with 
performance outcomes.

Importantly, estrogen and progesterone exert syste-
mic effects that extend beyond reproductive function. 
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Estrogen influences glucose and lipid metabolism, 
protein synthesis, inflammation and thermoregula-
tion - mechanisms that may be particularly relevant 
for endurance performance. Progesterone, in contrast, 
has thermogenic properties, affects respiratory drive, 
and may alter substrate utilization during exercise [2].

Emerging evidence also suggests that estrogen may 
exert protective effects on skeletal muscle, potential-
ly reducing exercise-induced muscle damage and in-
flammation. This has led to the hypothesis that pha-
ses characterized by higher estrogen concentrations 
- such as the late follicular or mid-luteal phase - could 
be more favorable for high-intensity training or com-
petition. However, as discussed in later sections, em-
pirical evidence supporting this hypothesis remains 
inconsistent [3].

Hormonal fluctuations occur within the broader 
context of the hypothalamic-pituitary-ovarian (HPO) 
axis, which is sensitive to external stressors such as 
energy availability, psychological stress and training 
load. In some athletes, high training demands may 
disrupt normal menstrual function, resulting in cyc-
le irregularity or even amenorrhea. This bidirectional 
relationship between athletic training and menstrual 
function further complicates interpretation of cycle-
-related performance effects [4].

Hormonal contraception introduces an additional 
layer of complexity. Combined oral contraceptives 
(COCs) suppress endogenous hormonal fluctuations, 
leading to relatively stable exogenous hormone levels 
during the active pill phase, followed by a  withdra-
wal bleed during the placebo interval. Progestin-on-
ly contraceptives produce distinct hormonal profiles 
that may partially suppress ovulation while allowing 
limited hormonal variability [5].

Understanding these physiological foundations is 
essential for interpreting the performance-related re-
search. Nevertheless, hormonal concentrations alone 
do not fully explain observed performance outcomes. 
Individual sensitivity to hormonal changes, training 
status, nutritional status, psychological variables and 
the sport-specific demands all contribute to the re-
lationship between menstrual cycle physiology and 
athletic performance.

3. Effects of Menstrual Cycle Phases  
on Strength and Power Performance

From the theoretical perspective, fluctuations in estro-
gen and progesterone could influence neuromuscular 
function and consequently, strength and power per-

formance. However, empirical findings present an in-
consistent picture.

A  comprehensive systematic review and meta-a-
nalysis by McNulty et al. [1] examined strength perfor-
mance across menstrual cycle phases and demonstra-
ted that, although some individual studies reported 
statistically significant differences, overall group-level 
effects were small and frequently non-significant. The-
se findings suggest that cycle-related strength changes 
in strength performance are generally subtle rather 
than pronounced.

Where phase-related differences have been ob-
served, results do not consistently align with theoreti-
cal predictions. Some studies report marginally higher 
strength during the follicular phase, potentially reflec-
ting estrogen’s anabolic and neuromuscular effects. In 
contrast, other investigations report no meaningful 
differences or even slightly enhanced performance 
during the luteal phase [1]. The inconsistency under-
scores the limited predictive value of cycle phase alo-
ne.

A  recurring theme across literature is substan-
tial inter-individual variability. Arantes et al. [13] for 
example, reported marked individual fluctuations in 
strength levels across the menstrual cycle, while gro-
up-level differences remained minimal. Similar pat-
terns were observed by Cabre et al. [14], who found 
no cycle phase associated with universally superior 
strength or power performance in either naturally 
cycling women or hormonal contraceptive users.

Differences between maximal strength and explo-
sive power outcomes have also been explored. It has 
been hypothesized that power-based tasks, which rely 
on rapid neuromuscular activation, which may be 
more sensitive to hormonal influences than maximal 
force production. Nevertheless, evidence supporting 
this distinction remains limited. Smith et al. [23] repor-
ted minimal and inconsistent effects of menstrual sta-
tus on lower-body plyometric performance in female 
rugby league athletes, despite the explosive nature of 
the task.

Methodological limitations likely contribute to 
these heterogeneous findings. Many studies rely on 
calendar-based phase identification or indirect mar-
kers of ovulation, which may not accurately reflect in-
dividual hormonal profiles. Investigations using direct 
hormonal verification sometimes yield different re-
sults, highlighting the importance of methodological 
rigor [7].

Training status may further modulate respon-
ses. While it has been proposed that highly trained 
athletes might exhibit altered sensitivity to hormo-
nal fluctuations, available evidence does not support 

https://doi.org/10.12775/JEHS.2026.95.73994


JEHS

4 DOI: 10.12775/JEHS.2026.95.73994

Hormonal Cyclicity and Physical Performance - Review of the 

a  consistent interaction between training level and 
cycle-related strength changes [8].

Overall, current evidence indicates that menstrual 
cycle phase is unlikely to be a  primary determinant 
of strength and power performance for most athle-
tes. However, meaningful cycle-related fluctuations 
may occur in certain individuals. Consequently, in-
dividualized monitoring rather than universal cycle-
-based training prescriptions appears to be the most 
appropriate approach.

4. Effects of Menstrual Cycle Phases  
on Endurance Performance

Endurance performance has been extensively studied 
in relation to menstrual cycle phase, largely because 
hormones may plausibly influence key physiological 
determinants of aerobic capacity. Estrogen and pro-
gesterone affect substrate metabolism, thermoregu-
lation, cardiovascular and respiratory function, all of 
which are central to endurance activities. Neverthe-
less, empirical findings have proven more complex 
than early theoretical models suggested.

Several recent investigations have reported mini-
mal or inconsistent effects of menstrual cycle phase 
on endurance performance. Oxfeldt et al. [16] exami-
ned endurance-trained women using rigorous pha-
se verification methods and observed no consistent 
differences in performance across menstrual or oral 
contraceptive phases. These findings are notable given 
the high training status of participants and methodo-
logical rigor employed.

Some studies have reported small decrements in 
endurance performance during the early follicular or 
late luteal phases potentially related to altered ther-
moregulation, plasma volume changes, increased per-
ceived exertion, or metabolic shifts in substrate uti-
lization [9]. Yet the magnitude of these effects, when 
detected, tends to be small - often within the normal 
day-to-day variability in performance.

An interesting dimension of this research involves 
examining specific physiological responses during 
endurance exercise rather than just performance out-
comes. Olenick et al. [21] studied cardiorespiratory re-
sponses to high-intensity interval exercise across the 
menstrual cycle and with oral contraceptive use. They 
found that while some physiological parameters (like 
heart rate and ventilation) showed minor variations 
across phases, these changes didn’t translate into me-
aningful performance differences. This disconnect be-

tween physiological measurements and actual perfor-
mance is a recurring puzzle in this field.

Thermoregulation has received particular atten-
tion, as progesterone’s thermogenic effects elevate core 
body temperature during the luteal phase. Hayashi et 
al. [20] demonstrated phase-related differences in re-
spiratory and thermoregulatory responses under heat 
stress. Importantly, these physiological differences did 
not consistently translate into impaired endurance 
performance, suggesting compensatory mechanisms 
may mitigate hormonal effects.

Studies in elite athletes further support this inter-
pretation. Antero et al. [18] reported that menstrual 
cycle phase had little influence on objective perfor-
mance metrics in elite rowers, despite clear variations 
in perceived wellness and symptom burden across the 
cycle. This dissociation highlights the importance of 
considering both physiological and perceptual factors.

Research examining metabolic responses across 
the cycle has yielded similarly mixed results. Altho-
ugh estrogen may enhance fat oxidation and glycogen 
sparing, observed metabolic shifts appear small and 
of uncertain practical significance for endurance per-
formance [17].

Interpretation is further complicated by variabi-
lity in how endurance performance is defined and 
measured. Time-to-exhaustion tests, time trials, and 
submaximal physiological assessments may differ in 
their sensitivity to cycle-related effects, contributing 
to inconsistent findings across studies [10].

As in strength-based performance, individual va-
riability is substantial. Cluster-based and longitudinal 
analyses reveal that some athletes exhibit consistent 
patterns across the cycle, whereas others show no di-
scernible relationship between cycle phase and endu-
rance performance [22].

It’s also worth noting that the type of endurance 
activity might matter. Continuous steady-state exerci-
se might be affected differently than high-intensity in-
terval training, and short-duration endurance efforts 
might show different patterns than prolonged endu-
rance activities. However, we currently lack sufficient 
research to draw firm conclusions about activity-spe-
cific effects.

The role of training adaptation is another impor-
tant consideration. Some researchers have suggested 
that well-trained endurance athletes might show 
smaller cycle-related performance fluctuations than 
less trained individuals, possibly because training 
adaptations buffer against hormonal influences. Ho-
wever, this hypothesis remains largely untested, and 
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the limited evidence available doesn’t provide strong 
support for it [11].

Mathy et al. [27] examined both maximal and sub-
maximal endurance parameters in elite handball play-
ers using oral contraceptives. They found that the oral 
contraceptive cycle phase had minimal influence on 
endurance capacity, despite handball’s demanding 
cardiovascular requirements. This adds to the gro-
wing body of evidence suggesting that for most athle-
tes, cycle-related endurance performance changes are 
small or absent.

For practical purposes, this means that while some 
endurance athletes may benefit from cycle-aware tra-
ining and competition planning, universal recom-
mendations are probably not appropriate. Individual 
monitoring - tracking both objective performance and 
subjective symptoms - offers a more promising appro-
ach than assuming all athletes will respond similarly 
to hormonal fluctuations.

5. Hormonal Contraception and Athletic 
Performance

Hormonal contraception is widely used among female 
athletes, with prevalence estimates ranging from 30% 
to over 60%, depending on the sport and competitive 
level. These agents fundamentally alter the endoge-
nous hormonal environment, raising important qu-
estions about their potential effects on athletic perfor-
mance.

Combined oral contraceptives (COCs), the most 
commonly studied form, suppress ovulation and re-
place cyclical endogenous hormone fluctuations with 
relatively stable exogenous hormone concentrations 
during the active pill phase, followed by a hormone-
-free withdrawal interval. Progestin-only contracep-
tives generate distinct hormonal profiles, often sup-
pressing ovulation while allowing limited hormonal 
variability [5].

From the theoretical perspective, hormonal con-
traception could influence performance in opposing 
ways. Stabilization of hormone levels may reduce cyc-
le-related variability and facilitate training consisten-
cy. Conversely, synthetic hormones differ from endo-
genous hormones and are typically associated with 
lower overall hormone concentrations, which could 
affect neuromuscular function, metabolism, or reco-
very [12].

Empirical evidence, however, suggests that hor-
monal contraception does not consistently enhance 
or impair performance. Cabre et al. [14] reported no 
meaningful differences in maximal strength or power 

between naturally cycling women and those using 
hormonal contraception, despite substantial inter-in-
dividual variability. Similar findings have been repor-
ted for endurance performance, with studies indica-
ting largely comparable outcomes between users and 
non-users [16].

The type and formulation of hormonal contracep-
tion may matter more than previously recognized. 
Different COC formulations contain varying doses 
and types of synthetic hormones, which could have 
different effects on performance-relevant physiology. 
Progestin-only contraceptives (pills, implants, or in-
trauterine devices) create yet another hormonal pat-
tern, often allowing some degree of hormonal fluc-
tuation while suppressing ovulation. Unfortunately, 
most research has focused on combined oral contra-
ceptives, leaving us with limited evidence about other 
contraceptive methods [15].

Thompson et al. [19] examined both muscle perfor-
mance and perceptual measures across the menstrual 
cycle and oral contraceptive cycle. Interestingly, they 
found that while objective performance measures 
showed minimal differences, perceptual measures—
including perceived exertion, mood, and symptom 
burden—differed more substantially. Women using 
oral contraceptives generally reported fewer negative 
symptoms than naturally cycling women, particularly 
during the phases corresponding to menstruation and 
the late luteal phase. This suggests that contraception’s 
effects on subjective experience might be more signifi-
cant than its effects on objective performance.

The withdrawal phase of oral contraceptive use 
(the hormone-free interval) deserves special atten-
tion. Some athletes report feeling worse during this 
phase, experiencing symptoms like premenstrual syn-
drome despite not having a natural menstrual cycle. 
Research by Myers et al. [15] is investigating whether 
this withdrawal phase affects musculoskeletal health 
and performance, though results are still emerging. 
Some athletes and clinicians have experimented with 
continuous or extended-cycle contraceptive regimens 
(skipping the hormone-free interval) to avoid these 
withdrawal symptoms, though evidence on perfor-
mance effects remains limited.

An important consideration is that athletes may 
choose to use hormonal contraception for reasons 
beyond contraception itself. Many athletes use the-
se medications to manage menstrual symptoms, re-
gulate cycle timing around competitions, or reduce 
menstrual bleeding. For athletes who experience si-
gnificant menstrual symptoms that interfere with tra-
ining or performance, hormonal contraception might 
indirectly improve performance by alleviating these 
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symptoms, even if the hormones themselves have no 
direct performance-enhancing effects [24].

Humphries et al. [24] studied female collegiate la-
crosse players and found that those using hormonal 
birth control reported fewer performance-limiting 
menstrual symptoms than non-users. While objec-
tive performance metrics didn’t differ significantly 
between groups, the reduced symptom burden in 
contraceptive users suggests a  potential indirect be-
nefit. This highlights the importance of considering 
both objective performance and subjective experience 
when evaluating contraceptive effects.

The timing of contraceptive initiation might also 
matter. Some research suggests that starting hormonal 
contraception can temporarily affect performance or 
training responses, possibly due to the body adjusting 
to the new hormonal environment. However, these ef-
fects appear to be transient, with performance typical-
ly stabilizing after a few months. This has implications 
for athletes considering starting or changing contra-
ceptive methods, particularly around important com-
petitive periods [17].

It’s also worth noting that hormonal contracep-
tion might affect injury risk and recovery, which co-
uld indirectly influence performance. Some research 
has suggested that the stable, lower hormone levels in 
contraceptive users might affect ligament laxity, bone 
health, or muscle recovery, though findings have been 
inconsistent. Fort-Vanmeerhaeghe et al. [26] examined 
injury risk across the menstrual cycle in adolescent 
athletes and found complex patterns that differed 
between contraceptive users and non-users, though 
more research is needed to understand these relation-
ships fully.

One significant gap in the current evidence is the 
lack of long-term studies. Most research examines 
performance over one or a few menstrual or contra-
ceptive cycles, but athletes often use hormonal contra-
ception for years. Whether long-term use has different 
effects than short-term use remains largely unknown. 
Similarly, we know little about how starting or stop-
ping hormonal contraception affects performance 
over time.

Importantly, decisions regarding hormonal con-
traception should not be driven solely by performance 
considerations. While performance effects are gene-
rally small, contraceptive choice has broader implica-
tions for health and personal preference. Current evi-
dence supports an individualized approach, in which 
potential benefits and drawbacks are weighed collabo-
ratively by athletes and healthcare professionals.

6. Perceptual Symptoms and 
Psychological Factors

An emerging and increasingly consistent finding in 
menstrual cycle research is that perceptual symptoms 
and psychological factors often correlate more closely 
with performance outcomes than objective hormo-
nal fluctuations. Athletes frequently report symptoms 
such as fatigue, pain, mood changes, bloating and 
altered motivation across the menstrual cycle, parti-
cularly during menstruation and the late luteal phase. 
Importantly, these subjective experiences may exert 
a greater influence on training quality and competiti-
ve performance than cycle phase per se [25].

Smith et al. [25] demonstrated that perceived negati-
ve menstrual symptoms, rather than changes in estro-
gen or progesterone concentrations, were associated 
with impaired cycling race performance. This finding 
suggests that hormonal fluctuations may influen-
ce performance indirectly, through their impact on 
symptom burden and perception, rather than through 
direct physiological mechanisms alone.

This pattern has been replicated across multiple 
studies and sports. Badier et al. [28] used both retro-
spective questionnaires and daily monitoring to track 
menstrual cycle and hormonal contraceptive-related 
symptoms in elite female athletes. They found that 
symptom burden had a  clear impact on well-being 
and was associated with changes in objective perfor-
mance metrics. Importantly, the relationship between 
symptoms and performance was stronger than the re-
lationship between cycle phase and performance, re-
inforcing the idea that subjective experience is a key 
mediator.

Several mechanisms may underlie this relation-
ship. Symptoms such as fatigue, pain, or mood distur-
bances can reduce motivation, alter pacing strategies, 
and increase perceived exertion during exercise. Even 
in the absence of measurable changes in physiological 
capacity, these factors can meaningfully influence per-
formance outcomes [19].

Psychological expectations and beliefs may further 
modulate performance responses. If athletes anticipa-
te reduced performance during certain cycle phases, 
these expectations may influence effort regulation, 
confidence and competitive mindset. While such ef-
fects should not be dismissed as purely psychological, 
they highlight the complex psychophysiological inte-
ractions that shape athletic performance [25].

Symptoms may also act as markers of broader phy-
siological or contextual factors including inflamma-
tion, inadequate energy availability, or accumulated 
training stress. In this context, symptom burden re-

https://doi.org/10.12775/JEHS.2026.95.73994


JEHS

7DOI: 10.12775/JEHS.2026.95.73994

Hormonal Cyclicity and Physical Performance - Review of the 

flects not only subjective discomfort but also under-
lying states that may affect performance capacity [26].

Ratings of perceived exertion (RPE) appear par-
ticularly sensitive to cycle-related changes. Several 
studies report higher RPE during menstruation and 
the late luteal phase, even when objective performan-
ce metrics remain stable. Elevated perceived exertion 
may lead athletes to unconsciously reduce training in-
tensity or modify pacing, thereby influencing perfor-
mance over time [21].

Mood and psychological well-being also fluctuate 
across the cycle in many athletes. Antero et al. [18] ob-
served variations in wellness scores across menstrual 
phases in elite rowers, despite relatively stable objec-
tive performance. This dissociation underscores the 
importance of psychological well-being alongside 
physical performance indicators.

The relationship between symptoms and perfor-
mance appears to be highly individualized. Some 
athletes experience minimal symptoms and show no 
cycle-related performance changes. Others experien-
ce significant symptoms but maintain stable perfor-
mance, possibly through effective coping strategies or 
high motivation. Still others show clear performance 
decrements associated with symptom burden. Under-
standing an individual athlete’s pattern is crucial for 
developing effective management strategies [28].

Interestingly, hormonal contraception appears to 
affect symptom patterns differently than performance. 
Several studies have found that women using hormo-
nal contraceptives report fewer menstrual symptoms 
than naturally cycling women, particularly during 
the phases corresponding to menstruation and the 
premenstrual period. This symptom reduction mi-
ght explain why some athletes report better or more 
consistent performance on contraception, even when 
objective measurements show minimal differences [19], 
[24].

This also highlights the importance of individual 
monitoring. Rather than assuming that all athletes 
will experience performance changes during specific 
cycle phases, tracking individual patterns of symp-
toms and performance can reveal personalized rela-
tionships. Some athletes might benefit from adjusting 
training intensity during high-symptom phases, while 
others might need psychological support or symptom 
management strategies. Still others might show no 
pattern at all and can train without cycle-related mo-
difications [28].

Collectively, these findings indicate that effective 
management of menstrual cycle considerations sho-
uld extend beyond hormonal timing alone. Addres-
sing symptom burden, psychological well-being, and 

individual perceptions may offer greater practical be-
nefit that rigid cycle-based training modifications.

7. Special Considerations for Adolescent 
Athletes

Adolescent female athletes represent a  distinct po-
pulation with respect to menstrual cycle physiology 
and its potential implications for athletic performan-
ce. During the years following menarche, maturation 
of the hypothalamic-pituitary-ovarian axis is often 
incomplete, resulting in irregular cycle length, ano-
vulatory cycles, or transient amenorrhea. Such varia-
bility complicates both research design and practical 
attempts to align with specific menstrual phases [26].

Studies examining adolescent athletes indicate that 
well-being and symptom burden may fluctuate across 
the cycle, even when objective performance metrics 
remain stable. Fort-Vanmeerhaeghe et al. [26] reported 
heterogeneous patterns of injury risk and well-being 
across menstrual phases in elite adolescent team sport 
athletes, underscoring the substantial inter-individual 
variability present in this population.

A key concern in adolescent athletes is the risk of 
relative energy deficiency in sport (RED-S), which can 
disrupt menstrual function and have wide-ranging 
consequences for bone health, metabolic function and 
overall well-being. Distinguishing between normal 
post-menarcheal cycle irregularity and RED-S-rela-
ted menstrual dysfunction is clinically important but 
often challenging [4].

Psychosocial factors further influence menstrual 
experiences in adolescent athletes. Many young athle-
tes report discomfort discussing menstrual issues with 
coaches or peers, which may limit access to appropria-
te support. Concerns related to pain, bleeding, or fear 
of leakage during training and competition can nega-
tively affect confidence, focus, and willingness to par-
ticipate fully in activities [26]. Education and norma-
lization of menstrual health discussions are therefore 
essential components of athlete support.

The use of hormonal contraception in adolescent 
athletes requires particular caution. While such in-
terventions may be prescribed for symptom mana-
gement or cycle regulation, considerations related to 
bone development, growth, and long-term reproduc-
tive health are especially relevant in this age group. 
Performance considerations alone should not drive 
contraceptive decisions [15].

It’s also worth noting that adolescent athletes are 
still developing physically and psychologically. Tra-
ining responses, recovery capacity, and performance 
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capabilities are changing as they mature, making it 
even more challenging to isolate menstrual cycle ef-
fects from other developmental factors. What appears 
to be a  cycle-related performance change might ac-
tually reflect normal developmental variability or the 
effects of changing training loads [26].

Despite these challenges, some adolescent athletes 
do experience significant menstrual symptoms that 
interfere with training and performance. Dysmenor-
rhea, heavy menstrual bleeding, and premenstrual 
symptoms can be particularly disruptive. These symp-
toms warrant appropriate medical evaluation and 
management, which might include lifestyle modifica-
tions, pain management strategies, or in some cases, 
hormonal treatments [26].

The limited research specifically examining men-
strual cycle effects on performance in adolescent 
athletes makes it difficult to draw firm conclusions 
about this population. Most studies have focused on 
adult athletes, and findings from adult populations 
may not directly apply to adolescents. This represents 
an important gap in the literature that deserves atten-
tion in future research.

Overall, available evidence supports a flexible and 
individualized approach when working with adole-
scent athletes. Emphasis should be placed on educa-
tion, open communication, monitoring of menstru-
al health, and early identification of potential health 
concerns, rather than rigid cycle-based training mo-
difications.

8. Methodological Challenges and 
Individual Variability

One of the most striking aspects of menstrual cycle 
research in athletic populations is the inconsistency 
of findings across studies. While some of this incon-
sistency likely reflects genuine individual variability in 
responses, methodological challenges have also con-
tributed significantly to the mixed evidence base. Un-
derstanding these challenges is crucial for interpreting 
existing research and designing better studies in the 
future.

Perhaps the most fundamental challenge is accura-
tely determining menstrual cycle phase. Many studies 
rely on calendar-based methods, where participants 
track their menstrual periods and researchers estima-
te cycle phase based on cycle day. However, this ap-
proach assumes regular cycles and doesn’t account for 
individual variation in cycle length or the timing of 
ovulation. Even in women with regular cycles, ovu-

lation timing can vary by several days, meaning that 
calendar-based phase estimation may be inaccurate [7].

More sophisticated approaches use ovulation pre-
dictor kits, which detect the luteinizing hormone sur-
ge that precedes ovulation. This allows for more accu-
rate identification of the follicular and luteal phases. 
However, these kits still don’t provide information 
about actual hormone levels, and they require daily 
testing around the expected ovulation time, which can 
be burdensome for athletes and researchers [1].

The gold standard for phase verification is direct 
measurement of hormone levels through blood sam-
pling. However, this approach has its own challenges. 
Hormone levels fluctuate throughout the day and can 
be affected by exercise, stress, and other factors. Single 
time-point measurements may not accurately reflect 
overall hormonal status. Additionally, frequent blood 
sampling is invasive, expensive, and may not be prac-
tical for many research settings or acceptable to all 
participants [10].

Another methodological challenge involves the 
timing and frequency of performance testing. Most 
studies test performance at discrete time points corre-
sponding to different cycle phases - typically once in 
the follicular phase and once in the luteal phase, with 
perhaps additional testing during menstruation. Ho-
wever, this approach may miss more subtle patterns 
or interactions. Additionally, performance can vary 
considerably from day to day due to factors unrelated 
to the menstrual cycle, such as sleep quality, nutrition, 
stress, and training load. Distinguishing genuine cyc-
le-related changes from normal day-to-day variability 
requires careful study design and statistical appro-
aches [11].

The choice of performance tests also matters. Dif-
ferent tests may be differentially sensitive to hormonal 
influences. For instance, maximal strength tests mi-
ght show different patterns than muscular enduran-
ce tests, and time-to-exhaustion tests might be more 
variable than time trials. Additionally, the ecological 
validity of laboratory-based performance tests is so-
metimes questionable - do they truly reflect the com-
plex demands of actual athletic competition? [10]

Sample size is another critical issue. Many studies 
in this area have relatively small sample sizes, which li-
mits statistical power to detect effects, especially when 
those effects are small and variable across individu-
als. Small studies are also more susceptible to chance 
findings and may not be representative of the broader 
population of female athletes. Meta-analyses have 
attempted to address this by combining data across 
studies, but differences in methodology across studies 
can make such combinations challenging [1].
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The population studied also affects findings. Most 
research has focused on recreationally active women 
or moderately trained athletes, with fewer studies exa-
mining elite athletes. Training status might affect hor-
monal responses, cycle regularity, and performance 
variability, potentially limiting the generalizability of 
findings across different athletic populations. Additio-
nally, most studies have focused on young adult wo-
men, with limited research on adolescents or masters 
athletes [8].

Individual variability represents both a methodo-
logical challenge and a substantive finding. Across vir-
tually all studies examining menstrual cycle effects on 
performance, individual responses vary considerably. 
Some athletes show clear performance patterns across 
the cycle, others show no pattern, and still others show 
patterns that differ from the group average. This he-
terogeneity makes it difficult to draw universal conc-
lusions and suggests that group-level findings may not 
apply to individual athletes [12].

Several factors might contribute to this individual 
variability. Genetic differences in hormone receptors 
or metabolic enzymes could affect individual sen-
sitivity to hormonal fluctuations. Training history, 
nutritional status, stress levels, and sleep quality mi-
ght modulate hormonal effects on performance. Psy-
chological factors, including beliefs and expectations 
about cycle effects, could also contribute to individual 
differences in responses [25].

The statistical approaches used to analyze men-
strual cycle data also present challenges. Traditional 
statistical methods that compare group means across 
cycle phases may obscure important individual pat-
terns. Some researchers have advocated for individu-
al-level analyses or case study approaches that exami-
ne patterns within individuals rather than averaging 
across groups. However, these approaches have their 
own limitations and may not provide the generaliza-
ble conclusions that traditional group-level analyses 
offer [22].

Controlling for confounding variables is another 
challenge. Many factors that could affect performan-
ce-training load, nutrition, sleep, stress, environmen-
tal conditions- may vary across the menstrual cycle or 
across the study period. Distinguishing cycle effects 
from these other influences requires careful study 
design and statistical control, which isn’t always feasi-
ble. Some studies have attempted to standardize these 
factors, but complete control is rarely possible in real-
-world athletic settings [18].

The question of blinding also deserves conside-
ration. In most menstrual cycle studies, participants 
are aware of their cycle phase, which could introduce 

expectancy effects. True blinding isn’t possible in na-
turally cycling women, though some studies of hor-
monal contraception have used placebo-controlled 
designs. The potential for expectancy effects to influ-
ence performance is a concern, particularly given the 
evidence that beliefs and perceptions affect perfor-
mance outcomes [25].

Finally, there’s the challenge of translating research 
findings into practical recommendations. Even when 
studies find statistically significant effects, the practi-
cal significance of those effects for real-world athletic 
performance may be limited. Small effect sizes that 
reach statistical significance in controlled laborato-
ry studies may be overwhelmed by other sources of 
performance variability in actual training and compe-
tition settings [11].

These methodological challenges don’t invalidate 
the existing research, but they do require us to in-
terpret findings cautiously. The inconsistency across 
studies likely reflects a combination of genuine indi-
vidual variability, methodological differences, and the 
inherent challenges of studying complex, multifac-
torial phenomena like athletic performance. Moving 
forward, more rigorous methodologies, larger sample 
sizes, individual-level analyses, and attention to both 
objective and subjective outcomes will help clarify the 
relationship between menstrual cycle and athletic per-
formance.

9. Discussion

After reviewing the current evidence on menstru-
al cycle effects on athletic performance, several key 
themes emerge that warrant careful consideration. 
Perhaps most importantly, the relationship between 
hormonal fluctuations and performance is far more 
complex and individualized than early research sug-
gested. The simple notion that certain cycle phases 
universally enhance or impair performance doesn’t 
hold up under scrutiny.

The evidence consistently shows that group-level 
effects of menstrual cycle phase on performance are 
generally small and often statistically non-significant. 
This pattern holds across both strength/power and 
endurance performance domains. When significant 
effects are detected, they’re typically subtle - often 
within the range of normal day-to-day performance 
variability. This doesn’t mean that cycle effects don’t 
exist, but it does suggest that for many athletes, men-
strual cycle phase is not a major determinant of per-
formance capacity [1], [16].
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However, this group-level conclusion masks sub-
stantial individual variability. Some athletes clearly 
do experience performance fluctuations across their 
cycle, while others show no discernible pattern. This 
heterogeneity is one of the most consistent findings 
across studies and has important practical implica-
tions. It suggests that universal, cycle-based training 
recommendations are unlikely to be appropriate for 
all athletes. Instead, individualized approaches based 
on personal monitoring and experience are more li-
kely to be beneficial [12], [22].

One of the most intriguing findings from recent re-
search is that perceptual symptoms and psychological 
factors often correlate more strongly with performan-
ce than objective hormonal measurements. Athletes’ 
subjective experiences - including fatigue, mood, per-
ceived exertion, and symptom burden - frequently 
predict performance better than cycle phase or hor-
mone levels alone. This observation challenges purely 
physiological models of cycle effects and highlights 
the importance of considering the whole athlete, not 
just their hormonal status [25], [28].

This finding also has important implications for 
intervention strategies. If symptoms and perceptions 
are key mediators of cycle effects on performance, 
then interventions targeting symptom management, 
psychological support, and coping strategies might be 
more effective than rigid cycle-based training modi-
fications. This could include strategies like pain ma-
nagement for dysmenorrhea, psychological skills tra-
ining to maintain motivation and confidence despite 
symptoms, or lifestyle modifications to reduce symp-
tom burden [19], [26].

The role of hormonal contraception adds another 
layer of complexity. Current evidence suggests that 
hormonal contraceptives don’t universally impair or 
enhance performance, though they may reduce men-
strual symptoms and cycle-related variability for some 
athletes. The decision to use hormonal contraception 
should be individualized, considering not just poten-
tial performance effects but also symptom manage-
ment, contraceptive needs, side effects, and personal 
preferences. Performance considerations, when they 
exist, are generally small and should be weighed alon-
gside these other factors [14], [24].

The methodological challenges in this research 
area cannot be overlooked. Difficulties in accurately 
determining cycle phase, controlling for confounding 
variables, distinguishing cycle effects from normal 
performance variability, and accounting for individu-
al differences have all contributed to the inconsistent 
findings across studies. Future research would benefit 
from more rigorous methodologies, including direct 

hormonal verification, larger sample sizes, individual-
-level analyses, and attention to both objective perfor-
mance and subjective experiences [7], [10].

It’s also worth considering what we don’t know. 
Most research has focused on young adult athle-
tes, leaving gaps in our understanding of adolescent 
and masters athletes. We know relatively little about 
long-term effects of hormonal contraception on per-
formance or about how starting or stopping contra-
ception affects athletic capacity over time. The me-
chanisms underlying individual variability in cycle 
responses remain poorly understood. And we have 
limited evidence about how cycle effects might differ 
across different sports, training phases, or competitive 
levels [15], [26].

The disconnect between athletes’ experiences and 
research findings deserves attention. Many athletes re-
port feeling that their cycle affects their performance, 
yet research often fails to detect consistent group-le-
vel effects. This doesn’t mean athletes’ experiences are 
invalid—rather, it highlights the importance of indi-
vidual variability and the role of subjective factors. It 
also suggests that researchers and practitioners need 
to take athletes’ self-reported experiences seriously, 
even when they don’t align perfectly with group-level 
research findings [28].

From a  practical standpoint, the current eviden-
ce supports a  flexible, individualized approach to 
managing menstrual cycle considerations in athletic 
training and competition. Rather than implementing 
universal cycle-based training modifications, athletes 
and coaches should consider individual monitoring to 
identify personal patterns. For athletes who do expe-
rience cycle-related performance changes or symp-
toms, targeted interventions can be developed based 
on their specific patterns and needs [18], [22].

This individualized approach requires good com-
munication between athletes, coaches, and sports 
medicine professionals. Creating environments whe-
re athletes feel comfortable discussing menstrual he-
alth and cycle-related concerns is essential. Education 
about normal menstrual function, what constitutes 
problematic symptoms, and available management 
strategies can empower athletes to make informed de-
cisions about their training and health [26].

It’s also important to maintain perspective about 
the magnitude of cycle effects relative to other factors 
affecting performance. Training load, nutrition, sleep, 
stress, recovery, and psychological factors all signifi-
cantly influence athletic performance. For most athle-
tes, optimizing these factors is likely to have a larger 
impact on performance than cycle-based modifica-
tions. The menstrual cycle should be considered as 
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one factor among many, not as the primary determi-
nant of performance capacity [11].

The research also highlights the importance of 
overall menstrual health. While cycle phase may have 
limited effects on performance for many athletes, 
menstrual dysfunction - including irregular cycles, 
amenorrhea, or severe symptoms - can indicate un-
derlying health issues that warrant attention. Monito-
ring menstrual health as part of overall athlete health 
surveillance is important, not just for performance 
optimization but for long-term health and well-being 
[4], [26].

Looking forward, the field would benefit from mo-
ving beyond the question of whether cycle effects exist 
toward understanding for whom they exist, under 
what circumstances, and through what mechanisms. 
Research designs that embrace individual variabili-
ty rather than treating it as noise, that consider both 
physiological and psychological factors, and that exa-
mine real-world athletic performance rather than just 
laboratory tests, will likely provide more actionable 
insights [22], [28].

10. Future Directions and 
Recommendations

The current evidence base highlights the need to move 
beyond generalized, group-level comparisons toward 
research designs that better capture individual varia-
bility. Future studies should prioritize within-subject 
and n-of-1 approaches, which may provide meanin-
gful insights into how menstrual cycle phases influen-
ce performance in specific athletes rather than average 
effects across heterogeneous groups [22].

Methodological rigor remains a  critical priority. 
Direct hormonal verification should be incorporated 
where feasible, alongside repeated performance as-
sessment across the cycle. Greater attention should be 
given to potential confounding variables such as tra-
ining load, sleep quality, nutritional status, and psy-
chological stress, and environmental conditions, all of 
which may interact with hormonal fluctuations [7], [10].

Perceptual symptoms and psychological factors 
warrant further investigation, particularly as poten-
tial mediators between hormonal changes and per-
formance outcomes. Further research should explore 
whether investigations targeting symptom manage-
ment, perceived exertion, or psychological well-being 
can mitigate cycle-related performance variability [25], 
[28].

Research on hormonal contraception should 
expand beyond combined oral contraceptives to inc-
lude progestin-only formulations, hormonal IUDs, 
implants, and patches. Different contraceptive me-
thods create different hormonal environments and 
may have different effects on performance and symp-
toms [16]. Long-term studies examining how extended 
contraceptive use affects performance, training ada-
ptations, and health outcomes would fill an important 
gap. Additionally, research on the transition periods 
when starting or stopping contraception could inform 
timing recommendations around important compe-
titive periods [18].

Special populations remain underrepresented in 
the literature. Adolescent athletes, masters athletes, 
and individuals transitioning through perimenopause 
or menopause may exhibit distinct hormonal profiles 
and performance responses that are not captured in 
studies of young adult women [26].

The mechanisms underlying cycle effects on per-
formance remain incompletely understood. Research 
examining the physiological pathways through which 
hormones might affect muscle function, metabolism, 
thermoregulation, and other performance-relevant 
systems would help clarify when and why cycle effects 
occur. This mechanistic understanding could inform 
more targeted interventions and help predict which 
athletes might be most susceptible to cycle-related 
performance changes [2], [3].

Greater emphasis should also be placed on ecolo-
gical validity. Laboratory-based tests, while valuable, 
may not fully reflect real-world athletic performance. 
Advances in wearable technology and longitudinal 
monitoring offer promising opportunities to study 
performance, symptoms, and training responses in 
natural training environments [18], [22].

Intervention studies represent a major gap in the 
current literature. Randomized controlled trials exa-
mining cycle-informed training strategies, symp-
tom management approaches, psychological support 
strategies, or nutritional interventions are needed to 
translate observational findings into actionable re-
commendations [19].

From a  practical standpoint, research should in-
form the development of evidence-based monitoring 
tools and decision-support systems. Apps or other 
technologies that help athletes track their individu-
al patterns of symptoms and performance across the 
cycle, identify personal relationships, and receive per-
sonalized recommendations could translate research 
findings into actionable strategies. However, such 
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tools should be developed based on solid evidence 
and validated in athletic populations [28].

Education and implementation research is also 
needed. Even when evidence exists, it’s not always ef-
fectively translated into practice. Research examining 
how to effectively educate athletes, coaches, and sports 
medicine professionals about menstrual cycle effects, 
how to create supportive environments for discussing 
menstrual health, and how to implement individu-
alized monitoring and management strategies would 
help bridge the research-practice gap [26].

Finally, interdisciplinary collaboration will be 
critical to advancing this field. Integrating perspecti-
ves from exercise physiology, endocrinology, psycho-
logy, sports medicine and data science is likely to yield 
more comprehensive and practically relevant insights 
into the complex relationship between menstrual cyc-
le physiology and athletic performance.

11. Conclusions

The relationship between menstrual cycle and athletic 
performance is far more nuanced than early research 
suggested. After reviewing current evidence, several 
key conclusions emerge that should inform both rese-
arch and practice in this area.

First, group-level effects of menstrual cycle phase 
on performance are generally small and inconsistent. 
While some studies have reported significant diffe-
rences in strength, power, or endurance performance 
across cycle phases, many others have found minimal 
or no effects. When effects are detected, they’re typi-
cally subtle – often within the range of normal day-
-to-day performance variability. This pattern holds 
across different types of athletic performance and dif-
ferent populations of athletes.

However, this group-level conclusion doesn’t tell 
the whole story. Individual variability is substantial 
and consistent across studies. Some athletes clear-
ly experience performance fluctuations across their 
cycle, while others show no discernible pattern. This 
heterogeneity is perhaps the most important finding 
from recent research, as it suggests that universal re-
commendations are unlikely to be appropriate for all 
athletes.

Perceptual symptoms and psychological factors 
have emerged as potentially more important than hor-
monal fluctuations alone. Athletes’ subjective expe-
riences – including fatigue, mood, perceived exertion, 
and symptom burden – often correlate more strongly 
with performance than cycle phase or hormone le-
vels. This highlights the importance of considering 

the whole athlete, not just their hormonal status, and 
suggests that interventions targeting symptoms and 
psychological well-being may be more effective than 
rigid cycle-based training modifications.

Hormonal contraception appears to have mini-
mal direct effects on performance for most athletes, 
though it may reduce menstrual symptoms and cyc-
le-related variability. Decisions about contraceptive 
use should be individualized, considering symptom 
management, contraceptive needs, side effects, and 
personal preferences alongside any potential perfor-
mance effects. Current evidence doesn’t support avo-
iding hormonal contraception solely for performance 
reasons, nor does it suggest that contraception univer-
sally enhances performance.

The methodological challenges in this research area 
are significant and have contributed to inconsistent 
findings across studies. Difficulties in accurately de-
termining cycle phase, controlling for confounding 
variables, and accounting for individual differences all 
complicate interpretation of existing evidence. Futu-
re research with more rigorous methodologies, larger 
sample sizes, and attention to individual variability 
will help clarify these relationships.

From a  practical standpoint, the current eviden-
ce supports a flexible, individualized approach rather 
than universal cycle-based training modifications. 
Athletes and coaches should consider individual mo-
nitoring to identify personal patterns of symptoms 
and performance. For athletes who do experience 
cycle-related changes, targeted interventions can be 
developed based on their specific patterns and needs. 
Creating supportive environments where athletes feel 
comfortable discussing menstrual health is essential 
for implementing such individualized approaches.

It’s important to maintain perspective about the 
magnitude of cycle effects relative to other factors af-
fecting performance. Training load, nutrition, sleep, 
recovery, and psychological factors all significantly 
influence athletic performance. For most athletes, 
optimizing these factors is likely to have a larger im-
pact than cycle-based modifications. The menstrual 
cycle should be considered as one factor among many, 
not as the primary determinant of performance capa-
city.

Looking forward, research should move beyond 
asking whether cycle effects exist toward understan-
ding for whom they exist, under what circumstances, 
and through what mechanisms. Embracing individual 
variability, examining both physiological and psycho-
logical factors, and studying real-world athletic per-
formance will provide more actionable insights than 

https://doi.org/10.12775/JEHS.2026.95.73994


JEHS

DOI: 10.12775/JEHS.2026.95.73994

Hormonal Cyclicity and Physical Performance - Review of the 

13

continued group-level comparisons in laboratory set-
tings.

Ultimately, the goal should be supporting female 
athletes’ overall health, well-being, and performance 
through evidence-based, individualized approaches. 
This requires good communication between athle-
tes, coaches, and sports medicine professionals, along 
with continued research to fill existing knowledge 
gaps. While we’ve made progress in understanding 
menstrual cycle effects on athletic performance, much 
remains to be learned. The complexity and individu-
ality of these relationships demand nuanced, persona-
lized approaches rather than one-size-fits-all recom-
mendations.

By acknowledging both what we know and what 
we don’t know, by taking athletes’ experiences serio-
usly while maintaining scientific rigor, and by focu-
sing on practical, individualized solutions rather than 
universal prescriptions, we can better support female 
athletes in achieving their performance goals while 
maintaining their health and well-being.
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