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Abstract

Background: Menopause is accompanied by a decline in ovarian estrogen production that
gives rise to vasomotor, psychological, musculoskeletal, metabolic and cardiovascular
disturbances that materially reduce women's quality of life. Growing recognition of the need
for holistic and accessible wellness solutions has increased interest in non-pharmacological
strategies, among which physical activity occupies a central place.

Aim: This narrative review synthesizes current evidence on the effects and mechanisms of
action of physical activity in the management of menopausal symptoms.

Material and methods: A narrative review of the literature was performed, drawing on 66
peer-reviewed articles retrieved from PubMed, Google Scholar and related databases,
comprising systematic reviews, meta-analyses, randomized controlled trials, cohort studies and
clinical guidelines published mainly between 2022 and 2026.

Results: The evidence indicates that regular physical activity, particularly combined aerobic
and resistance exercise, reduces the frequency and severity of vasomotor symptoms, enhances
mood and reduces anxiety and depressive symptoms, improves subjective sleep quality,
preserves bone mineral density and muscle mass, and optimizes cardiometabolic and vascular
health during the menopausal transition and beyond.

Conclusions: Physical activity should be considered a first-line, evidence-based component of
menopause management, complementary to or, in selected patients, as an alternative to
hormone therapy. Individualized, sustainable exercise interventions combining aerobic,
resistance and mind-body modalities are recommended for clinicians, physiotherapists and
exercise professionals working with midlife women.

Keywords: menopause; physical activity; exercise; vasomotor symptoms; musculoskeletal

health; quality of life.

1. INTRODUCTION

Menopause is a universal, biologically determined transition marked by the cessation of ovarian
follicular activity and a consequent decline in circulating estrogen and progesterone [1]. This
hormonal shift is not an isolated reproductive event; it reshapes neuroendocrine, metabolic,
musculoskeletal and cardiovascular physiology across the remaining decades of a woman's life
[2]. Vasomotor symptoms such as hot flashes and night sweats, sleep disturbance, mood
instability, weight redistribution, loss of bone and muscle mass, and increased cardiovascular
risk are among the most frequently reported consequences of this transition, and together they
can substantially diminish quality of life [2,3].



The prevalence of bothersome symptoms and their impact on daily functioning, work
productivity and interpersonal relationships have been documented across diverse populations
and remains a major driver of clinical consultation during midlife [4,5]. For decades,
menopausal hormone therapy (MHT) has represented the most effective pharmacological
treatment for vasomotor symptoms and has additional benefits for bone health [6]. However,
current guidance from major professional bodies, including the European Society of
Endocrinology and the International Menopause Society, explicitly recognizes lifestyle
interventions, and physical activity in particular, as a foundational element of menopause care
that should be offered regardless of whether hormone therapy is also prescribed [5,7].

Physical activity is uniquely positioned among non-pharmacological approaches because it
addresses several menopausal domains simultaneously: it modulates thermoregulatory and
autonomic function relevant to vasomotor symptoms, exerts antidepressant and anxiolytic
effects, supports sleep architecture, preserves musculoskeletal integrity, and improves
cardiometabolic risk profiles [3,8]. For women who cannot or choose not to use hormone
therapy, including those with primary ovarian insufficiency or contraindications to estrogen,
exercise represents a viable adjunct or alternative for symptom control [9,10]. A recent
bibliometric analysis confirms that research output on exercise and menopause has grown
rapidly over the past decade, reflecting the increasing recognition of physical activity as a
critical non-pharmacological intervention in this field [3], and recent commentary has
emphasized the need to rebuild patient and clinician trust in menopause management by
positioning physical activity as a genuinely critical, not merely adjunctive, modality [11].
Broader socio-cultural perspectives further stress that culturally sensitive, women-centered
approaches to exercise promotion are needed for menopause care to be equitable and effective
across diverse populations [12].

The purpose of this narrative review is to synthesize and critically discuss the current literature
on the effects and mechanisms of physical activity in managing menopausal symptoms,
spanning vasomotor, psychological, sleep-related, musculoskeletal, metabolic and
cardiovascular domains, and to translate this evidence into practical recommendations
regarding the type and dose of exercise for clinicians, physiotherapists and exercise
professionals working with women during and after the menopausal transition.

2. MATERIALS AND RESEARCH METHODS

This paper was prepared as a narrative review, in keeping with the aim of providing a broad,
clinically oriented synthesis of a rapidly expanding evidence base. A structured literature search
was conducted using the PubMed/MEDLINE and Google Scholar databases, supplemented by



hand-searching of reference lists of retrieved articles. Search terms combined "menopause” or
"menopausal transition™ or "postmenopausal” with "physical activity", "exercise", "aerobic

training”, "resistance training", "vasomotor symptoms"”, "hot flashes", "sleep”, "depression”,
"anxiety", "bone mineral density", "sarcopenia”, "cardiometabolic” and “cardiovascular”. The
search prioritized publications from 2022 to 2026, although foundational and highly cited
earlier studies were also incorporated where relevant.

Eligible sources included systematic reviews and meta-analyses, randomized controlled trials,
prospective cohort and cross-sectional studies, scoping reviews, clinical practice guidelines and
position statements, and narrative reviews addressing the relationship between physical activity
and menopausal health outcomes. Non-English-language articles without an English abstract
and studies unrelated to the menopausal population were excluded. In total, 66 publications
meeting these criteria were retained and analyzed thematically to construct the results section.
3. RESULTS

3.1. Impact on Vasomotor Symptoms

Vasomotor symptoms, comprising hot flashes and night sweats, affect a majority of women
during the menopausal transition and are among the most frequently cited reasons for seeking
treatment. A systematic review and meta-analysis of randomized controlled trials found that
structured exercise programs produced modest but consistent reductions in the frequency and
severity of vasomotor symptoms compared with usual care or no intervention, with effects most
apparent when modalities combined aerobic exercise with behavioral components [13].
However, the relationship between physical activity and hot flashes is not uniformly linear:
some experimental and ambulatory-monitoring studies suggest that acute bouts of vigorous
exercise can transiently trigger a hot flash by raising core body temperature, even while regular
physical activity over time is associated with a reduced overall symptom burden, indicating that
exercise may act simultaneously as both a short-term trigger and a long-term treatment [14].
Objective monitoring of hot flashes in relation to habitual activity and sedentary behavior has
similarly shown complex, individualized associations, underscoring that the timing, intensity
and modality of exercise likely matter as much as its overall volume [15,16].

Cross-sectional and interventional data converge on the conclusion that women who maintain
higher sustained levels of physical training report fewer and less severe menopausal symptoms
overall, including vasomotor complaints [17]. Even activity accumulated during working hours
appears relevant: greater workplace movement and reduced prolonged sitting time have been
associated with a more favorable menopausal symptom profile in employed women [18].

Qualitative and mixed-methods research exploring women's own experiences of being active



during the menopausal transition reveals that many women use exercise deliberately to manage
hot flashes and associated distress, although barriers such as fear of triggering a flush, fatigue
and lack of tailored guidance are common [19,20]. Understanding women's training
preferences, including preferred modality, intensity and social context, is therefore an important
prerequisite for designing acceptable and sustainable vasomotor-symptom-targeted
interventions [21].

3.2. Psychological Well-being and Mood Regulation

The menopausal transition is associated with an increased risk of low mood, anxiety and
depressive symptoms, driven by the interplay of hormonal fluctuation, sleep disruption and
psychosocial stressors. An umbrella review synthesizing multiple systematic reviews
concluded that physical exercise produces a consistent, moderate beneficial effect on the mental
health of menopausal women, with the strongest evidence supporting aerobic and mixed-
modality programs [22]. This is corroborated by a systematic review and meta-analysis
specifically examining leisure-time activity, which found a dose-dependent inverse association
between movement levels and depressive symptoms in menopausal women [23], and by a
comprehensive network meta-analysis comparing different exercise modalities for depressive
symptoms, which suggested that mind-body training such as yoga and tai chi, alongside aerobic
ones, ranked among the most effective practices [24].

A further comprehensive systematic review and meta-analysis of randomized controlled trials
confirmed that physical activity significantly reduces both depressive and anxiety symptoms
across the menopausal transition and post-menopause, with effects sustained over treatment
periods of eight weeks or longer [25]. Complementary meta-analytic evidence indicates that
combined exercise interventions reduce depression scores and overall menopausal symptom
severity concurrently, suggesting a bidirectional relationship between mood and somatic
symptom burden [26]. Observational data reinforce these interventional findings:
postmenopausal women reporting high regular activity levels have a substantially reduced
likelihood of clinically significant depressive symptoms [27], and the psychological benefit
appears to be moderated by perceived social support, such that socially embedded training
participation confers the greatest mental health advantage [28].

Beyond mood disorders, physical exercise has been proposed as a strategy for healthy cognitive
aging during menopause, with regular aerobic and resistance regimens linked to a reduced risk
of cognitive decline and dementia, potentially through neurotrophic and vascular mechanisms
[29]. Structured sports-therapy interventions combining physical training with

psychoeducational components have likewise demonstrated improvements not only in



menopausal symptom scores but also in psychological status and body image among
perimenopausal women [30], while sustained activity participation has been associated with
improved self-efficacy and life satisfaction in women transitioning through menopause [31].
3.3. Sleep Quality and Fatigue

Sleep disturbance, ranging from difficulty initiating sleep to frequent nocturnal awakenings
associated with night sweats, is a near-universal complaint during the menopausal transition
and contributes substantially to daytime fatigue and reduced quality of life. A systematic review
focused specifically on exercise interventions for sleep in menopausal women found that
structured regimens, particularly those combining aerobic and resistance components
performed in the morning or early afternoon, produced clinically meaningful improvements in
subjective sleep quality and reductions in sleep latency [32]. A broader systematic review
examining the relationship between movement, sleep and psychological well-being similarly
concluded that regular physical exertion improves both objective and subjective sleep
parameters while simultaneously reducing anxiety, supporting an integrated view of sleep and
mood as jointly modifiable through exercise [33].

3.4. Musculoskeletal and Metabolic Benefits

Estrogen withdrawal accelerates bone remodeling and lean mass loss, placing postmenopausal
women at heightened risk of osteoporosis and sarcopenia. Sarcopenia during and after
menopause reflects the combined effects of hormonal decline, reduced body movement and
age-related anabolic resistance, and has been recognized as a distinct clinical entity warranting
proactive screening and intervention [34,35]. Cross-sectional evidence links reduced habitual
physical activity and impaired physical performance to a higher risk of sarcopenia and poorer
quality of life among postmenopausal women, reinforcing the rationale for resistance-based
protocols in this population [36].

Longitudinal cohort data from large studies such as the Study of Women's Health Across the
Nation demonstrate that greater leisure-time physical engagement during the menopausal
transition and beyond is associated with better preservation of bone mineral density over time
[37]. Structured exercise programs specifically designed for osteopenic and osteoporotic
menopausal women have shown feasibility, although dropout remains a challenge that must be
addressed through intervention design and behavioral support [38]; ongoing pilot trials such as
the Strength Training for Osteoporosis Prevention during Early Menopause (STOP-EM)
protocol aim to clarify optimal resistance-training regimens for bone protection in this
population [39]. Notably, even recreational, sport-based activity can confer skeletal benefits: a

nine-year follow-up of recreational football in women demonstrated sustained preservation of



bone health across the menopausal transition [40], and structured resistance training
interventions have shown that increases in activity levels attained during a trial can be sustained
for at least two years afterward, suggesting durable behavior change is achievable [41]. A
systematic review and meta-analysis comparing exercise types further indicates that combined
aerobic and resistance regimens produce superior gains in cardiorespiratory fitness and
muscular strength compared with either modality alone in postmenopausal women [42], and a
dedicated systematic review of strength-training interventions confirmed meaningful
reductions in overall menopausal symptom severity alongside improvements in muscular
function [43].

Metabolically, menopause is associated with a shift toward central adiposity, altered adipocyte
function, and dyslipidemia, changes that are at least partly attenuated by regular training [44].
Cross-sectional characterization of body composition and exertional metabolism in menopausal
women reveals that fat mass and its distribution, rather than menopausal status per se, are key
determinants of exercise-related metabolic outcomes [45], while a four-year longitudinal
follow-up demonstrated that sustained physical activity is associated with more favorable
trajectories of metabolic health across the menopausal transition [46]. The interrelationship
between body composition, physical activity and symptom burden is bidirectional and complex,
as body composition itself appears to influence how participation relates to menopausal
symptoms [47], and weight and body-shape changes at menopause have distinct hormonal and
behavioral causes and consequences that a purely pharmacological approach cannot fully
address [48]. Dietary patterns and lifestyle factors also interact; adherence to a high plant-based
diet combined with greater physical exertion has been associated with a more favorable
metabolic and symptomatic profile during the menopausal transition [49], and regular exercise
has been proposed as a preventive strategy against non-alcoholic fatty liver disease, a condition
whose prevalence rises sharply after menopause [50]. Importantly, cardiorespiratory fitness and
body composition appear to jointly mediate the association between physical engagement and
menopausal symptom severity, suggesting that improving fitness, not simply increasing activity
counts, may be the more proximal therapeutic target [51].

3.5. Cardiovascular Health

Cardiovascular risk rises sharply after menopause, and physical activity is one of the most
robust modifiable protective factors in this period. Systematic reviews and meta-analyses of
randomized controlled trials confirm that structured exercise improves cardiorespiratory fitness
and multiple markers of cardiovascular disease risk in menopausal and postmenopausal women

[52,53], with aerobic modalities specifically shown to improve cardiometabolic parameters



including blood pressure, lipid profile and glycemic control in postmenopausal women [54]. A
nine-year randomized controlled trial follow-up demonstrated that long-term continuous
training counteracts the adverse cardiometabolic trajectory typically observed across the
menopausal transition in women with hypertension [55], and a broader lifespan review
emphasizes that the cumulative cardiovascular protection afforded by sustained physical
exertion across menopause represents a critical, underutilized opportunity for prevention
[56,57]. Mechanistically, regular exertion appears to preserve vascular endothelial function and
arterial compliance that would otherwise decline with estrogen loss, supporting a direct
therapeutic role for exercise in reducing vascular disease risk during menopause [58,59].
Randomized trial evidence from multicomponent engagement initiatives, such as the
FLAMENCO project, further demonstrates that structured 16-week interventions improve a
broad range of menopause-related symptoms in middle-aged women, spanning both somatic
and psychological domains [60], while detraining studies show that many of these gains
diminish once high-intensity exertion is discontinued, underscoring the need for continuity of
engagement [61]. A focused review of the physiological changes accompanying exercise during
menopause provides a mechanistic framework linking these clinical benefits to underlying
neuroendocrine and metabolic adaptations [62].

3.6. Recommended Types and Dose of Exercise

Across the reviewed literature, no single intervention modality emerges as uniformly superior;
rather, the evidence supports a combined, individualized approach. Aerobic exercise (e.g. brisk
walking, cycling, swimming) is most consistently linked to improvements in cardiorespiratory
fitness, cardiometabolic risk markers and mood, typically at moderate intensity for 150 minutes
or more per week. Resistance or strength training, performed at least twice weekly, is most
strongly associated with preservation of bone mineral density, muscle mass and physical
function, and appears particularly important for preventing sarcopenia and osteoporosis
[35,42,43]. Mind-body practices, including yoga and tai chi, contribute meaningfully to
psychological well-being and sleep quality and may be especially valuable for women who find
higher-intensity training aversive or who wish to specifically target anxiety and sleep
disturbance [24,33]. Weight-bearing recreational sports, such as football, offer an enjoyable
and sustainable route to skeletal loading with additional social and cardiovascular benefits [40].
Broader lifestyle-medicine frameworks emphasize that physical activity should not be
prescribed in isolation but integrated with nutrition, sleep hygiene, stress management and,
where appropriate, hormone therapy, as part of a holistic approach to menopausal health

[63,64]. A scoping review examining the combined effects of menopause hormone therapy and



exercise on bone density and mental well-being suggests that the two interventions may act
synergistically, supporting combined rather than either/or approaches in clinical practice [65].
Clinical commentary from sports medicine specialists likewise stresses that structured training
prescriptions, tailored to the individual woman's baseline fitness, symptom profile and
preferences, should form part of routine menopause consultations rather than being offered only
as a generic lifestyle suggestion [66].

4. DISCUSSION

The body of evidence reviewed here converges on a consistent conclusion: physical activity
exerts measurable, clinically relevant benefits across nearly every major domain affected by the
menopausal transition, from vasomotor symptoms and mood to sleep, musculoskeletal integrity
and cardiovascular risk. These effects are plausible on mechanistic grounds, reflecting exercise-
induced improvements in thermoregulatory control, neurotransmitter and neurotrophic
signaling, sleep architecture, bone and muscle anabolism, and vascular and metabolic function
[58,62]. The consistency of findings across systematic reviews, meta-analyses and large cohort
studies, spanning multiple countries and study designs, strengthens confidence that these
associations are not artefacts of a single research tradition or population.

Nevertheless, important inconsistencies and limitations temper an overly optimistic
interpretation. First, the relationship between exercise and vasomotor symptoms is not
straightforward: acute bouts of vigorous training sessions can transiently provoke hot flashes
even as habitual activity reduces overall symptom burden over time, a paradox that likely
explains why some individual trials report null or even adverse short-term effects on hot flash
frequency despite favorable long-term associations [13,14]. Second, effect sizes across
psychological outcomes vary considerably depending on exertion modality, intensity,
supervision and adherence, and network meta-analyses attempting to rank interventions are
constrained by heterogeneous outcome measures and relatively small trial sample sizes [24,25].
Third, much of the musculoskeletal and cardiometabolic evidence derives from observational
or short-duration interventional studies, and long-term randomized trials with hard clinical
endpoints, such as fracture or cardiovascular event rates, remain comparatively scarce, with the
nine-year follow-up studies from football-based and hypertension cohorts representing notable
exceptions [40,55].

A further limitation concerns adherence and dropout: multiple studies documented in this
review, including trials targeting osteopenic women and detraining trials following high-
intensity programs, show that benefits are contingent on sustained participation, and that

dropout rates in structured exercise regimens can be substantial [38,61]. This underscores those
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findings related to women's own preferences and lived experience of exercising during
menopause, which suggest that acceptability, enjoyment and social context are as important to
treatment success as physiological efficacy [19,21]. Clinicians should therefore resist a one-
size-fits-all exercise prescription in favor of individualized planning informed by patient
preference, baseline symptom profile and comorbidities.

Limitations of this review itself must also be acknowledged. As a narrative rather than
systematic review, the selection and synthesis of literature, while structured, cannot fully
exclude selection bias, and no formal quality appraisal or meta-analytic pooling of effect sizes
was performed. The evidence base is also skewed toward observational and small-to-moderate-
sized randomized studies, with relatively few large, multi-year randomized controlled trials
with hard clinical endpoints. Finally, most of the reviewed reports were conducted in high-
income countries, and the generalizability of findings to more diverse socio-cultural and
economic contexts, an issue explicitly raised in recent commentary on the cultural dimensions
of menopause care, deserves further investigation [12].

5. CONCLUSIONS

Physical activity constitutes a safe, accessible and multi-dimensionally effective strategy for
managing menopausal symptoms, with evidence supporting benefits for vasomotor symptoms,
mood and anxiety, sleep quality, musculoskeletal health and cardiometabolic and vascular risk.
The strongest and most consistent evidence favors combined aerobic and resistance training
protocols, complemented where appropriate by mind-body practices such as yoga, delivered at
a dose of at least 150 minutes of moderate-intensity aerobic activity and two resistance-training
sessions per week, individualized to the woman's symptom profile, fitness level and
preferences.

For clinical practice, these findings support three practical recommendations. First, physicians,
gynecologists and general practitioners should routinely discuss and prescribe physical activity
as a first-line, evidence-based component of menopause management, whether alongside or,
where hormone therapy is contraindicated or declined, as an alternative to it [7,9]. Second,
physiotherapists and exercise professionals should design programs that explicitly combine
aerobic, resistance and mind-body elements, with particular attention to bone- and muscle-
loading exercises for women at risk of osteoporosis and sarcopenia, and to strategies that
promote long-term adherence rather than short-term compliance alone. Third, given the
documented gap between women's needs and current primary care provision, health systems
should invest in structured referral pathways and patient education to ensure that evidence-

based exercise guidance reaches menopausal women in routine practice, not only in research
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settings [4,5]. Future research should prioritize long-duration randomized controlled trials with
hard clinical endpoints, greater representation of diverse populations, and pragmatic
implementation studies examining how best to support sustained exercise engagement across

the menopausal transition and beyond.
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