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ABSTRACT

Background: Premenstrual syndrome (PMS) is characterised by cyclic somatic, emotional, and behavioural symptoms
during the luteal phase. Physical activity is a potential non-pharmacological strategy, but its effects may depend on exercise
type, intensity, and volume.

Aim: This narrative review aimed to discuss the impact of different physical activity types and intensities on PMS,
emphasizing the therapeutic role of moderate exercise and risks of high training workloads.

Materials and Methods: A narrative literature review was conducted using PubMed/MEDLINE and Google Scholar (2015-
2026). The search included randomized controlled trials, observational studies, reviews, and guidelines related to
PMS/PMDD, aerobic exercise, resistance training, yoga, training load, low energy availability, and RED-S.

Results: Evidence suggests that regular physical activity reduces physical and psychological PMS symptoms (pain, fatigue,
anxiety, low mood). The strongest evidence supports aerobic exercise and yoga; data on resistance training are limited.
Regular, moderate activity appears most beneficial. Conversely, high training loads combined with insufficient caloric intake
may lead to low energy availability, RED-S, menstrual dysfunction, and impaired health.

Conclusions: Regular, moderate physical activity adapted to individual tolerance is a useful supportive strategy in PMS
management. Recommendations should consider symptom severity, menstrual health, training status, energy availability,
and recovery. Further high-quality studies are required to establish optimal exercise protocols for women with PMS.

KEYWORDS
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1. Introduction

Premenstrual syndrome (PMS) encompasses cyclic somatic, emotional, cognitive, and behavioural
symptoms that most commonly occur during the luteal phase of the menstrual cycle and resolve shortly after
the onset of menstruation. The most frequently reported symptoms include irritability, mood swings, lethargy,
anxiety, emotional tension, fatigue, sleep disturbances, breast tenderness, bloating, and physical aches. A more
severe form of premenstrual disorders, premenstrual dysphoric disorder (PMDD), is characterised by the
predominance of affective symptoms and marked impairment in daily functioning [1,2].

The significance of PMS is not limited to subjective discomfort during the late phase of the menstrual
cycle. Premenstrual disorders represent a global public health issue, affecting a substantial proportion of
women of reproductive age and leading to a significant economic burden associated with absenteeism and
decreased work productivity. Large-scale epidemiological data indicate that symptoms related to the menstrual
cycle account for a substantial loss of productive days annually, driven not only by total absence from work
(absenteeism) but also, to a greater extent, by remaining at work while experiencing significant symptom-
related inefficiency (presenteeism) [3]. Consequently, these disorders severely impact both professional
performance and socioeconomic healthcare costs, reinforcing the urgency for effective non-pharmacological
management strategies. Contemporary research indicates that premenstrual disorders may substantially reduce
quality of life (QoL), even after accounting for comorbidities and sociodemographic factors. A population-
based study conducted in Sweden showed that women with premenstrual disorders had poorer QoL compared
with women without these disorders [4]. These observations reinforce the need to identify effective, safe, and
acceptable strategies for alleviating PMS symptoms, particularly approaches that may be implemented as part
of long-term management.
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The etiology of PMS and PMDD is complex and has not been fully elucidated. Current concepts
emphasise the role of central nervous system sensitivity to physiological fluctuations in ovarian hormones,
particularly progesterone, estrogens, and their metabolites, as well as the involvement of neurotransmitter
systems, including the serotonergic and GABAergic systems [1,5].

Although the therapeutic potential of exercise in managing premenstrual symptoms is well-recognized,
its clinical application requires a nuanced approach that accounts for the parameters of physical workload.
Emerging evidence indicates that the physiological responses to exercise are highly intensity-dependent, where
moderate and consistent activity yields systemic benefits, whereas excessive training volumes may conversely
stress the reproductive axis [6,7]. Consequently, identifying the threshold where physical activity ceases to be
a non-pharmacological therapy and becomes a metabolic stressor is crucial for optimizing female athlete care
[8,9]. This necessitates a comprehensive evaluation of how training parameters intersect with systemic
physiological balance and recovery dynamics.

Current clinical recommendations for premenstrual disorders highlight the potential value of combining
different therapeutic modalities, including pharmacotherapy, psychotherapy, patient education, nutritional
interventions, and physical activity [1]. Exercise is a particularly interesting supportive strategy, as it may
simultaneously influence both psychological and somatic symptoms of PMS. Studies and literature reviews
have most commonly examined aerobic activity, yoga, stretching exercises, and resistance training [6,10].

Appropriate adjustment of energy intake to training load is of particular importance, as the high energy
expenditure associated with training and athletic competition may lead to low energy availability (LEA) if it
is not compensated for by adequate energy intake. In this context, the concept of Relative Energy Deficiency
in Sport (RED-S) is relevant. RED-S is defined as a syndrome of physiological and psychological impairments
occurring in athletes exposed to problematic low energy availability. RED-S may lead, among other
consequences, to disturbances in reproductive function, impaired musculoskeletal health, immunity, energy
metabolism, cardiovascular and haematological function, as well as reduced psychological well-being and
exercise performance [8].

The aim of this narrative review is to discuss the effects of the type and intensity of physical activity on
the course of PMS, with particular emphasis on the potential therapeutic role of moderate exercise and the
risks associated with high training loads.

2. Materials and Methods

This study constitutes a narrative review aimed at providing a comprehensive overview of the impact of
physical activity type and intensity on the course of PMS, with particular emphasis on the potential therapeutic
role of moderate exercise and the risks associated with high training workload.

The literature review was conducted using the PubMed/MEDLINE and Google Scholar databases. The
search included publications published between 2015 and 2026. Combinations of keywords and Boolean
operators (AND/OR) were applied, including: “premenstrual syndrome” OR “PMS”, “premenstrual dysphoric
disorder” OR “PMDD”, “premenstrual symptoms”, “physical activity” OR “exercise”, “aerobic exercise”,
“resistance training” OR “strength training”, “yoga”, “stretching”, “exercise intensity”, “training load”,
“female athletes”, “menstrual cycle”, “menstrual dysfunction”, “low energy availability”, “relative energy
deficiency in sport” OR “RED-S”, and “female athlete triad”. Additionally, the reference lists of selected
articles were manually screened to identify relevant supplementary publications.

The inclusion criteria comprised randomized controlled trials, observational studies, systematic reviews,
meta-analyses, narrative reviews, consensus statements, and current clinical guidelines published in English.
Priority was given to publications indexed in PubMed and to articles published in journals of high scientific
relevance. Publications were initially screened based on titles and abstracts, followed by full-text evaluation
for relevance to the aim of the study.

Data synthesis was qualitative in nature and focused on comparing the effects of different forms and
intensities of physical activity on PMS symptoms, as well as on discussing potential biological and
psychological mechanisms, clinical implications, and risks related to excessive training load, low energy

availability, and RED-S.
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3. Results

3.1 Clinical characteristics of PMS and potential mechanisms underlying the effects of
physical activity on premenstrual symptoms

PMS comprises cyclic somatic and psychological symptoms that occur during the luteal phase of the
menstrual cycle and resolve after the onset of menstruation. These symptoms should show a recurrent pattern
and cause discomfort or impairment in daily functioning [1,11,12].

The most common physical symptoms of PMS include breast tenderness or pain, bloating, headache,
musculoskeletal pain, weight gain, fatigue, sleep disturbances, and changes in appetite. Psychological
symptoms primarily include irritability, mood lability, low mood, anxiety, restlessness, and difficulty
concentrating [11,12].

It is important to distinguish PMS from PMDD. PMDD is a more severe form of premenstrual disorders,
characterised by core symptoms such as marked irritability, depressed mood, anxiety, tension, and affective
lability, as well as additional symptoms including fatigue, loss of interest, feeling overwhelmed, and physical
symptoms [5,13]. PMDD is associated with significant impairment in functioning and quality of life. Owing
to symptom severity and related clinical consequences, treatment often requires a multidisciplinary approach
and the use of specialised therapeutic interventions [5].

Prospective monitoring of symptoms across consecutive menstrual cycles is of key importance in the
diagnosis of PMS and PMDD. It enables verification of the temporal relationship between symptoms and
specific phases of the menstrual cycle, assessment of symptom severity, and improved diagnostic accuracy.
This approach facilitates differentiation of PMS and PMDD from coexisting psychiatric disorders and somatic
conditions by evaluating the temporal association of symptoms with the menstrual cycle [1,13]. It also
improves diagnostic precision by reducing the risk of misclassifying women with milder premenstrual
symptoms or premenstrual exacerbation of existing affective disorders [13].

The pathophysiology of PMS and PMDD is multifactorial and remains incompletely understood.
Current concepts suggest that, in many women, symptoms do not result from abnormal ovarian hormone
concentrations, but rather from increased central nervous system sensitivity to physiological fluctuations in
estrogen and progesterone occurring throughout the menstrual cycle [1,14]. A particular role has been
attributed to progesterone and its neuroactive metabolite, allopregnanolone, which acts as a positive modulator
of the GABA-A receptor and is involved in mood regulation. Dysregulation of the GABAergic and
serotonergic systems, as well as altered regulation of the stress axis, may also play an important role in the
pathogenesis of PMS and PMDD [1,5,14,15].

Physical activity is widely considered a valuable component in the management of premenstrual
syndrome. The beneficial effects of regular exercise in reducing symptom severity are closely linked to its
influence on various biological and psychological mechanisms, including endorphin release, the regulation of
hormonal homeostasis, and the modulation of inflammatory processes [6,10]. Additionally, consistent physical
activity exerts positive effects on mental health and sleep quality [16,17,18], as well as the maintenance of
proper immunological balance [19]. It also supports psychological well-being by effectively mitigating
symptoms of low mood and enhancing overall emotional resilience [6,10,17]. Given that systemic low-grade
inflammation and elevated pro-inflammatory cytokines have been increasingly implicated in the severity of
premenstrual physical distress, the exercise-induced shift towards an anti-inflammatory cytokine profile, as
highlighted by Scheffer and Latini (2020) [19], provides a plausible biological pathway for mitigating somatic
symptoms. Consequently, regular moderate physical activity may directly reduce peripheral manifestations
such as breast tenderness, generalized muscle aches, and fluid retention [19,20]. For this reason, exercise is
frequently included as a core element of non-pharmacological management in PMS; however, the available
scientific evidence remains limited in its methodological quality [1,6].

3.2 Forms of physical activity for the management of PMS symptoms

Physical activity is widely recommended as a non-pharmacological strategy for supporting women with
PMS. Available evidence suggests that regular exercise may contribute to reducing the severity of
psychological, physical, and behavioural symptoms, including low mood, irritability, anxiety, fatigue, pain,
and other PMS-related complaints. The exercise programmes evaluated in the literature have varied
considerably with respect to the type of activity, training frequency, intervention duration, and characteristics
of individual exercise sessions [6,10,20].
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The largest body of evidence concerns aerobic exercise, including brisk walking, running, swimming,
and other forms of endurance training. Findings from studies included in a systematic review indicate that
regularly performed aerobic exercise may alleviate PMS symptoms, particularly physical complaints, as well
as certain psychological symptoms associated with the disorder [21]. Clinical studies have demonstrated
precise quantitative benefits of structured aerobic regimens. An 8-week aerobic training programme involving
30 minutes of exercise 3 times per week was associated with a statistically significant reduction in specific
physical symptoms, including headache, nausea, bloating, and breast tenderness [22]. Similarly, a 3-month
swimming intervention consisting of 30-minute sessions performed 3 times weekly yielded a highly significant
decrease in global PMS symptom scores, demonstrating clear efficacy in reducing physical pains and cramps,
as well as core affective manifestations such as anxiety and depression [23].

Several mechanisms have been proposed to explain the beneficial effects of aerobic exercise on PMS
symptoms, including increased endorphin concentrations, reductions in estradiol and cortisol levels, improved
circulation, and modulation of sympathetic nervous system activity [20]. These beneficial effects appear to be
most evident when aerobic exercise is performed on a regular basis [20,21].

Resistance training has been less extensively investigated in the context of PMS than aerobic exercise
and yoga. Nevertheless, available evidence suggests that various forms of physical activity, including
resistance training, may contribute to reducing the severity of selected premenstrual symptoms and improving
both physical and psychological well-being. Consequently, resistance exercise may represent a valuable
component of non-pharmacological management in women with PMS [10].

Mind-body interventions, including yoga, stretching, pilates, and breathing exercises, constitute another
important category of physical activity. Among these interventions, yoga has been the most extensively studied.
Evidence from systematic reviews and meta-analyses suggests that yoga may reduce the overall severity of
PMS symptoms. Beneficial effects have been observed particularly for emotional and behavioural symptoms,
while some studies have also reported improvements in selected physical complaints associated with PMS
[24,25]. Beyond yoga, other mind-body modalities such as Pilates and structured stretching routines have
gained clinical attention. Evidence suggests that Pilates exercise performed regularly over 8 to 12 weeks can
significantly alleviate premenstrual anxiety, sleep disturbances, and physical discomfort by enhancing core
stability, pelvic blood flow, and psychological mindfulness [20, 26]. In a study comparing yoga with aerobic
exercise, both interventions reduced pain and PMS symptoms. However, greater improvements in overall
symptom severity were observed in the yoga group [27].

3.3 Exercise intensity, training load and menstrual health

Available systematic reviews indicate that regular physical activity may contribute to alleviating PMS
symptoms. Beneficial effects have been observed particularly in aerobic exercise programmes and other forms
of regular physical activity [20,21]. However, very high training loads, when not adequately balanced by
sufficient energy intake, may lead to LEA, which acts as the primary aetiological factor underlying RED-S.
The development of RED-S is associated with disturbances in reproductive function, compromised bone health
metabolic alterations, impaired immune function, and deterioration in overall health, well-being, and athletic
performance [7,8,9].

The effects of intensive physical activity on psychological well-being are not unequivocal and appear
to depend on the magnitude of training load. Research findings indicate that physical activity is generally
associated with better mental health. However, these benefits do not increase proportionally with greater
exercise duration and frequency. The most favourable outcomes have been observed with moderate exercise
volumes, whereas very frequent or prolonged training sessions do not appear to confer additional benefits and
may be associated with increased psychological burden [29].

High training loads, particularly when accompanied by LEA, may disrupt the function of the HPO axis.
These alterations may result in impaired secretion of gonadotropins and sex hormones, leading to menstrual
cycle disturbances, ovulatory dysfunction, oligomenorrhoea, and functional hypothalamic amenorrhoea (FHA)
[30,31]. The concept of the Female Athlete Triad is also highly relevant, as it describes the interrelationship
between energy availability, reproductive function, and bone health [32,33,34].

In physically active women, the interpretation of menstrual cycle—related symptoms should take into
account both premenstrual disorders and other abnormalities of menstrual function, as these conditions occur
relatively frequently among female athletes [31,35]. This necessity is further underscored by recent meta-
analytical data demonstrating that highly trained and elite female athletes exhibit a substantial pooled
prevalence of both PMS and PMDD [35]. The cyclical manifestation of these disorders presents a unique

2
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challenge in sports medicine, as the peak severity of affective and somatic symptoms directly correlates with
impaired perceived recovery, increased psychological strain, and compromised training efficiency during the
late luteal phase [31,35].Therefore, in women engaged in intensive training, regular monitoring is
recommended not only for PMS symptoms but also for menstrual function, cycle regularity, changes in body
weight, and potential indicators of energy deficiency [30,32,34]. Particular attention should be paid to
menstrual dysfunction, including prolonged menstrual cycles, oligomenorrhoea, anovulation, and secondary
amenorrhoea, which may represent early manifestations of chronic low energy availability [30,32]. Additional
warning signs include impaired bone health and the occurrence of bone stress injuries, the risk of which is
increased in the presence of an energy deficit [30,34]. Furthermore, clinicians should assess dietary behaviours
that may contribute to this state of nutritional depletion, including dietary restriction, disordered eating patterns,
and other practices resulting in inadequate energy intake [30].

3.4 Practical Recommendations for Exercise Prescription in Women with PMS

To optimize the therapeutic benefits of physical activity while minimizing reproductive and metabolic
risks, exercise prescriptions for women with premenstrual syndrome must be individualized, dynamic, and
closely aligned with the physiological demands of the menstrual cycle [1].For women experiencing mild-to-
moderate PMS, structured aerobic training serves as a primary non-pharmacological modality [5,6].
Incorporating 30 to 50 minutes of moderate-intensity aerobic activity (such as swimming or brisk walking) 3
times per week has been consistently shown to alleviate somatic pain, fluid retention, and physical discomfort
[21,23]. Additionally, mind-body exercises, specifically yoga, should be integrated to address affective and
behavioural manifestations [20]. Clinical evidence indicates that regular yoga practice targets central nervous
system pathways, reducing psychological stress, emotional tension, and irritability more effectively than
standalone endurance training [24,25].Conversely, in highly trained and elite female athletes, training program
design requires careful adaptation to prevent performance decrements and systemic health risks associated
with the symptomatic late luteal phase [31,35]. Periodizing training load by shifting maximal strength training
and high-intensity interval training (HIIT) to the follicular phase, when estrogen promotes muscle remodeling
and metabolic efficiency, and tapering volume during the symptomatic premenstrual window can improve
overall adaptation and adherence [33,34].Crucially, any adjustment in physical activity volume must prioritize
metabolic and energy balance. Maintaining an optimal energy availability (EA) threshold above 45 kcal/kg of
fat-free mass per day (FFM/day) is fundamental to protecting the integrity of the HPO axis [7,8]. Clinicians
and coaches must actively screen for signs of subclinical or clinical LEA (defined as <30 kcal/’kg FFM/day),
as chronic energy deficiency acts as the primary etiological trigger for RED-S and secondary menstrual
dysfunction [8,30]. Therapeutic physical activity should always be executed under conditions of adequate
nutritional intake to prevent severe reproductive, musculoskeletal, and psychological health impairments
[30,34].

4. Discussion

Available evidence suggests that physical activity may represent a useful component of non-
pharmacological management for women with PMS. The most consistently reported benefits include
reductions in the severity of selected physical and psychological symptoms, such as pain, fatigue, emotional
tension, low mood, and irritability [5,6]. However, it should be emphasised that the quality of the available
evidence is heterogeneous, and individual studies differ substantially with regard to the type of intervention,
programme duration, exercise frequency, and methods used to assess symptoms [5].

The therapeutic efficacy of aerobic activities, such as running, walking, and swimming highlighted in
the literature [20,21,23], can be attributed to distinct neuroendocrine and vascular mechanisms. Regular
cardiorespiratory exercise stimulates the continuous release of endogenous opioid peptides, particularly beta-
endorphins, which directly raise the pain threshold and counteract the cyclical mood dips driven by
progesterone withdrawal in the late luteal phase [17]. Furthermore, the specific physical improvements
observed in swimming trials [23] may be enhanced by the hydroacoustic and hydrostatic properties of water.
Aquatic immersion improves peripheral venous return, stimulates skin thermoreceptors, and modulates
sympathetic nervous system tone, which physically accelerates the resolution of pelvic congestion and fluid
retention [17, 23]. However, from an analytical perspective, the clinical translation of these findings remains
complex. While shorter protocols (e.g., 8 weeks) demonstrate swift improvements in somatic complaints like

e-ISSN: 2544-9435 6



3(51) (2026): International Journal of Innovative Technologies in Social Science

bloating [23], longer intervention windows (e.g., 3 months) appear necessary to induce stable neurochemical
adaptations capable of mitigating severe emotional tension and depressive states [21].

Mind-body interventions, particularly yoga, also occupy an important place in the literature. Systematic
reviews and meta-analyses indicate that yoga may reduce the overall severity of PMS symptoms, especially
emotional and behavioural manifestations [24,25].

Compared with aerobic exercise, resistance training has been investigated considerably less extensively
in the context of PMS. Current evidence is insufficient to support definitive recommendations regarding its
use, although it may represent a valuable complement to overall physical activity programmes [6].

An important aspect of this topic is the intensity and volume of physical activity. Moderate, regular
exercise appears to be the most appropriate form of activity in the context of PMS. In contrast, very high
training loads, particularly when accompanied by inadequate energy intake, may increase the risk of low
energy availability (LEA) and Relative Energy Deficiency in Sport (RED-S). RED-S may adversely affect
multiple physiological systems, including reproductive function, bone health, metabolism, immune function,
psychological well-being, and physical performance [7,8,9].

In women engaged in intensive training, symptom interpretation requires particular caution. Fatigue,
low mood, sleep disturbances, and impaired exercise tolerance may be manifestations of PMS; however, they
may also reflect excessive training load, inadequate recovery, or low energy availability.

High training loads in combination with LEA may disrupt the function of the hypothalamic—pituitary—
ovarian axis and contribute to menstrual disturbances [30,31]. Therefore, in women who train intensively, it is
advisable to monitor menstrual cycle regularity, dietary habits, body weight changes, fatigue, and symptoms
that may indicate energy deficiency [30,32,34].

A significant limitation of the current body of literature is the substantial heterogeneity across clinical
trials. Many studies evaluating the impact of exercise on PMS utilize disparate diagnostic criteria, often relying
on retrospective questionnaires rather than the gold-standard prospective daily charting over two consecutive
cycles recommended by current guidelines [1, 11]. Furthermore, variations in exercise parameters, including
the lack of standardization in training volume, frequency, and objective measures of intensity, limit the ability
to perform rigorous quantitative meta-analyses. Additionally, the specific nutritional status and baseline energy
availability of the participants are rarely accounted for in general exercise trials, which could confound the
reported outcomes on menstrual health and symptom severity.

In summary, physical activity may support the alleviation of PMS symptoms, particularly when it is
performed regularly, at a moderate intensity, and tailored to an individual's capabilities. The strongest evidence
currently exists for aerobic exercise and yoga. Nevertheless, the available evidence remains insufficient to
establish definitive recommendations regarding the optimal type, intensity, frequency, and duration of exercise.
In women engaged in intensive training, particular attention should also be paid to the potential risk of low
energy availability, RED-S, and menstrual dysfunction [30,35].

5. Conclusions

Available scientific evidence demonstrates that structured physical activity constitutes a viable non-
pharmacological strategy for the management of PMS. To be effective, however, it must be performed
regularly, maintained at a moderate intensity, and tailored to individual tolerance. The most robust clinical
support exists for aerobic exercise and yoga, which effectively mitigate key somatic and psychological
manifestations, such as abdominal discomfort, fatigue, emotional tension, and cyclical mood disturbances.
Conversely, data regarding the therapeutic utility of resistance training remain sparse, and the systemic
outcomes of such interventions are heavily contingent upon training volume, structural recovery, and
metabolic balance. Excessive training loads, particularly when compounded by inadequate nutritional intake,
significantly elevate the risk of inducing LEA, RED-S, and secondary menstrual disorders. Consequently,
exercise prescriptions for this population must be highly individualized, carefully integrating symptom severity,
baseline training status, and endocrine safety thresholds. This highlights the fundamental need for rigorous,
high-quality prospective clinical trials to establish standardized guidelines regarding the optimal modality,
dosing, and timing of exercise interventions in PMS management.
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