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Abstract

Premenstrual syndrome (PMS) negatively affects women’s physical performance, emotional
balance, and quality of life. Although pharmacological therapies exist, their side effects
and limited effectiveness highlight the need for alternatives. This partially controlled, non-
blinded, non-randomized prospective pilot study included 34 women aged 18–40 years
and examined the effects of an eight-week structured yoga program. Participants met
the same eligibility criteria and were comparable at baseline in age, sociodemographic
characteristics, and PMS severity. The study group attended two weekly 90-min hatha
yoga sessions and completed a 15-min daily home practice, while controls maintained
their usual physical activity. Outcome measures included body composition, hip range of
motion, spinal mobility (flexion and lateral flexion), and Premenstrual Symptoms Screening
Tool (PSST) scores. After eight weeks, the yoga group showed significant reductions in
body weight and fat mass and an increase in muscle mass. Hip external rotation improved
significantly among yoga participants, while changes in spinal mobility did not reach
statistical significance. The intervention group showed a significant reduction in PMS
symptom severity, while the control group showed no significant change. The findings
suggest that regular yoga practice can enhance physical functioning and alleviate PMS-
related symptoms, supporting its role as a movement-based approach for improving
women’s health.

Keywords: premenstrual syndrome; yoga intervention; body composition; hip mobility;
women’s health

1. Introduction
Premenstrual syndrome (PMS) is characterized by recurrent psychological and physi-

cal symptoms during the luteal phase of the menstrual cycle that resolve spontaneously
within the first few days of menstruation. While up to about 80% of women in reproductive
age experience some symptoms, approximately 5% report severity that interferes with daily
functioning, relationships, and work performance [1–3].

PMS commonly includes affective symptoms such as mood swings, depression, ir-
ritability, anxiety, fatigue, and reduced concentration, alongside physical issues such
as nausea, sleep problems, breast tenderness, weight gain, abdominal pain, and skin
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changes [1,4,5]. These can cause distress, lower well-being, job satisfaction, and productiv-
ity, and can affect performance in mentally or physically demanding professions.

The American College of Obstetricians and Gynecologists (ACOG) recommends sup-
porting the diagnosis with validated tools like the Premenstrual Symptoms Screening Tool
(PSST) in combination with detailed symptom tracking (e.g., Daily Record of Severity of
Problems, DRSP) over at least two menstrual cycles [1,2,5–7]. The PSST on its own is also
suitable for screening purposes and follow-up measurements.

Although the exact cause of PMS and PMDD is unclear, symptoms are closely linked to
hormonal fluctuations and increased CNS sensitivity, with proposed mechanisms involving
neurotransmitter imbalance, neuroendocrine disturbances, and stress-related factors [8–10].
Recent evidence suggests that both musculoskeletal factors and body composition may
influence the severity of somatic complaints during PMS [11–14]. Women with menstrual
pain often show postural alterations, pelvic and spinal misalignment, and reduced mobility,
contributing to increased musculoskeletal tension and lower back pain [14,15]. Correcting
spinal alignment and pelvic asymmetries has been shown to alleviate menstrual pain and
discomfort [13–15]. Higher body mass and fat percentage have been also linked to more
severe PMS symptoms [11,12].

PMS management strategies range from lifestyle changes and patient education to
pharmacotherapy, in which case long-term adherence is limited by adverse effects [2,10].
Therefore, there is growing interest in complementary approaches, including yoga, for its
combined physical and psychological benefits [2,16–18].

Yoga, rooted in ancient Indian philosophy, combines physical postures (asanas) with
breath control (pranayama) and meditation or mindfulness techniques. Its effectiveness
in alleviating PMS symptoms is supported by a growing body of evidence highlighting
its psychological and physical benefits [16,19–22]). These studies have largely focused on
psychological or subjective symptom outcomes measured via standardized tools such as
the PSST, DRSP, and other scales [16,19,20], and only a few have explored how structured
programs may improve functional parameters, such as body composition or joint mobility,
alongside symptom relief. This is a notable omission, given that many women with
PMS report somatic symptoms that may have biomechanical underpinnings. Although
dysmenorrhea-focused studies have begun to explore the impact of targeted stretching,
spinal mobility, and core-strengthening yoga poses on pain and function, such dimensions
are rarely addressed in PMS trials [8,21]. Moreover, while some research suggests that yoga
can improve weight and body composition in women with PMS, few studies integrate these
physical health markers alongside symptom tracking [22,23]. This lack of multidimensional
assessment limits our understanding of how yoga may influence both subjective and
physiological aspects of PMS [9,16,24,25]. Unlike exercise-only or mindfulness-based
interventions, yoga integrates physical conditioning with relaxation techniques, providing
a more comprehensive approach that can influence both musculoskeletal function and
symptom perception [16,26].

Aims of the Study

Previous PMS-related yoga studies vary widely in style, duration, and outcome
measures, and most rely primarily on subjective symptom reporting, rarely incorporating
objective physical health indicators [16,19,27]. To address this gap, the present study
examined whether an eight-week structured yoga intervention could produce measurable
changes in body composition, hip and spinal mobility, and PMS symptom severity in
women of reproductive age.

This selection of core physical outcomes was based on emerging evidence showing
that restricted mobility in the lumbar–pelvic region and increased musculoskeletal tension
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may exacerbate somatic symptoms in women. Although this area is less studied in PMS
specifically, available research shows that improved mobility and reduced regional tension
may also contribute to alleviating PMS-related discomfort. Given the limited research
directly addressing this link, integrating ROM assessments represents a novel contribution
to this area of research.

Accordingly, the aim of the study was to evaluate whether a targeted yoga protocol,
incorporating hip- and spine-focused postures, breathing exercises, and guided relaxation,
would lead to improvements in both subjective PMS symptom burden and objective
musculoskeletal function, compared with a control group maintaining habitual activity
levels. PMS symptoms were assessed using the validated PSST, while physical outcomes
were evaluated through standardized body composition and joint mobility measurements.

We hypothesized that participants completing the eight-week yoga program would
show (1) measurable short-term improvements in body composition and hip and spinal
mobility and (2) significant reduction in PMS symptom severity.

2. Materials and Methods
2.1. Participants

Participants were recruited via university mailing lists, posters, and social media
platforms targeting female staff and students at the University of Pécs, Hungary. The
study was advertised as a free and voluntary opportunity to participate in research for
women who subjectively felt that PMS affected their daily lives. Recruitment aimed to
target women of the same socioeconomic background. Interested volunteers contacted
the research team via email, and pre-screening was carried out based on the inclusion
and exclusion criteria. Inclusion criteria involved the willingness to participate, the ability
to consent, and an age of 18–40 years. Exclusion criteria included pregnancy, childbirth
within the past year, the presence of serious chronic or endocrine disorders, and regular
yoga practice (a minimum of once weekly) within the previous 6 months. After subject
eligibility was confirmed, a total of 34 female volunteers were enrolled in the program. All
participants received written and oral information about the aims and course of the study
and provided their written informed consent. The women who decided to participate in
the yoga program served as the intervention group (n = 19, mean age 27.59 ± 4.04 SD),
and those who could not adhere to the regular program were selected as the control group
(n = 15, mean age 30.61 ± 5.51 SD). The study was approved by the Regional and Local
Research Ethics Committee at the University of Pécs (ethics approval number: 6655) and
conducted in accordance with the Declaration of Helsinki as revised in October 2008.

2.2. Procedure and Study Design

The study followed a prospective, partially controlled, non-blinded, non-randomized
design. The intervention group attended the eight-week yoga program that included
two 90-min-long guided group classes per week, complemented with a 15-min-long daily
home practice. The women in the control group continued their usual lifestyle without any
structured physical activity. In the control group, PSST questionnaire assessment was the
only measurement performed; body composition and anthropometric measurements were
not conducted.

2.3. The Yoga Program

The yoga sessions were led by a certified yoga instructor who was also a medical
research student on this project (Author CB). The yoga protocol was developed in col-
laboration with a certified yoga therapist, and the asanas were chosen according to their
assumed beneficial effects upon the female organs as well as on the hormonal system.
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Specific focus was on the hip and back region, pelvic floor, and breathing and relaxation
practices (Table 1).

Table 1. Overview of the yoga intervention protocol and baseline characteristics of participants.

Element Description

Instructor Certified yoga instructor (medical research student, Author CB)

Focus areas Hip region, pelvic floor, breathing, relaxation

Class structure
(90 min)

- 15 min warm-up: Surya Namaskar (sun salutations)
- 60 min postures (Kagasana, Bhadrasana, Utthita Dhanurasana, Sarvangasana)
- 5 min alternate nostril breathing (Nadi Shodhana)
- 10 min guided relaxation (Savasana)

Additional
elements Awareness phases between postures, progressive increase in duration and intensity, pelvic floor training integrated into Bhadrasana

Home practice Daily, 15 min: Kagasana, Bhadrasana, Nadi Shodhana

Adherence ≤20% absence allowed
Three weekly time slots (afternoon/evening) offered

Outcome measures
Changes in body composition
Hip joint and spine mobility
PSST questionnaire

Participants Parameter (±SD) Intervention group (n = 19) Control group (n = 15) Comparison

Age 27.59 ± 4.04 30.61 ± 5.51 Comparable

Having child (yes) 21.05% 26.67% Comparable

Education level
(high school vs. university degree) 31.57% 33.33% Comparable

Total Symptom Severity
Baseline 14.39 ± 6.38 13.67 ± 7.83 N.s.d. (p = 0.77)

Total Functional Impairment
Baseline 3.67 ± 2.89 2.60 ± 2.35 N.s.d. (p = 0.26)

Total PSST Score
Baseline 18.06 ± 8.00 16.27 ± 9.34 N.s.d. (p = 0.56)

The results are expressed in percentage or as Mean ± SD. Baseline PSSD scores were compared by independent
samples t-test. N.s.d.: no significant difference.

The classes started with the sun salutations (Suriya Namaskar) for warming up (15 min)
and continued with a series of various yoga postures for 60 min, which always included the
specifically chosen series of asanas: squatting pose (Kagasana), butterfly pose (Bhadrasana),
half bow pose (Utthita Dhanurasana), and candle pose (Sarvangasana). The postures
were followed by a 5-min-long alternate nostril breathing exercise (Nadi Sodhana) and
finished with a 10-min guided relaxation (Savasana). Each class included brief awareness
phases between postures to promote self-observation and enhance body–mind connection
and deeper relaxation. To maintain variety and engagement, additional asanas were also
incorporated into the sessions in a consistent manner (once a week each). These included
forward bends (sitting and standing), spinal twists (sitting and lying), balance poses (eagle),
and inversions, in addition to warm-up exercises and sun salutations. Progression was
implemented by gradually increasing posture duration and by enhancing difficulty through
added muscular engagement (e.g., breath-synchronized pelvic floor activation and posture
complexity). All sessions were supervised and followed a standardized structure to ensure
reproducibility and held in university-provided facilities.

The additional short daily home practice consisted of two specific asanas, squatting
pose and butterfly pose, alongside alternate nostril breathing, totalling approximately
15 min per day.

Adherence to both the yoga classes and home practice was monitored, allowing a
maximum of 20% absence (up to three missed sessions) over the eight-week program. To
accommodate participants’ schedules, three classes per week were offered.
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2.4. Measures
2.4.1. Body Composition Measurements

In the case of the intervention group, body composition was evaluated with bioelec-
trical impedance analysis (BIA, OMRON BF 511, Omron Healthcare Inc., Muko, Japan) at
the beginning and the end of the yoga program. Parameters of interest were body weight,
body mass index (BMI), fat content, muscle mass, and visceral fat percentage.

2.4.2. Joint Mobility

Joint mobility was evaluated pre- and post-intervention by a certified physiotherapist
among members of the study group. Spinal mobility was assessed in a standing position
through measurements of trunk flexion (forward bend) and trunk lateral flexion (side
bend), using fingertip-to-floor distance measured in centimeters [28]. Hip range of motion
(ROM) was assessed in the supine position with knees flexed to 90◦. Passive abduction and
outward and inward hip rotation were assessed using a goniometer [29].

2.4.3. PMS Symptoms

PMS symptom severity was assessed based on the validated self-reported Premen-
strual Symptoms Screening Tool (PSST) [7,30]. This questionnaire is designed to evaluate
both the presence and impact of physical, emotional, and behavioral symptoms associated
with the luteal phase. Both the intervention and control groups completed the question-
naire at baseline and after eight weeks. The PSST has demonstrated strong psychometric
properties in reproductive-age women, with high internal consistency, good test–retest
reliability, and robust convergent validity [30–32]. These validation studies were conducted
in populations above the age of 18, supporting the suitability of the PSST for our sample.

2.4.4. Feedback Forms

Participant feedback was collected anonymously at the end of the intervention using
an in-house-developed questionnaire. The form included eight items rated on a 10-point
Likert scale (1 = very poor, 10 = excellent) assessing overall experience, organization
of the study, home practice, yoga classes, and the instructor. In addition, participants
could provide open-ended written comments regarding their personal experiences and
suggestions for improvements.

2.5. Data Analysis

Statistical analysis was carried out with MedCalc for Windows, version 20.211 (Med-
Calc Software Ltd., Ostend, Belgium). Data were analyzed with the paired samples t-test
after confirming normal distribution of the data with Kolmogorov–Smirnov test. For the
comparison of PSST outcomes on the 0–3 scale, Wilcoxon and Mann–Whitney tests were
used for the within- and between-groups comparisons, respectively. In case of missing
data (i.e., one participant did not attend any of the post-intervention evaluations), the
participant was completely excluded from that analysis, and a lower number of cases were
reported for that subsection (data considered Missing Completely at Random).

3. Results
3.1. Body Composition Measurements

A significant change was observed in the following parameters: decreases in mean
body weight and body fat content and an increase in muscle mass (Table 2). A nonsignificant
decrease was found in Body Mass Index (BMI) and the proportion of visceral fat. In these
anthropometric outcomes, although several “before–after” differences reached statistical
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significance, the corresponding Cohen’s d values were small, indicating that the magnitude
of change was modest despite the low p-values.

Table 2. Body composition data of the members of the intervention group (n = 19) before and after
the eight-week yoga program.

Parameter Before After p-Value Cohen’s d

Body weight (kg) 64.12 ± 10.97 63.36 ± 11.40 0.021 0.068

BMI (kg/m2) 22.55 ± 3.19 22.37 ± 3.26 0.247 0.055

Body fat (%) 31.67 ± 6.93 30.58 ± 7.59 0.012 0.149

Muscle mass (%) 28.63 ± 2.84 29.19 ± 3.15 0.006 0.188

Visceral fat (%) 3.95 ± 1.27 3.74 ± 1.28 0.104 0.165
‘Before’: at the start of the intervention, ‘After’: after the completion of the eight-week yoga program. Data are
presented as mean ± standard deviation (SD). p-values in bold refer to significant change (p < 0.05) based on
paired samples t-test. BMI: Body Mass Index.

3.2. Joint Movement Ranges

As 3 out of the 19 participants did not attend either the before or the after joint
movement anthropometric measurements, their data were completely excluded from this
statistical chapter, and only the data of 16 participants were included in this analysis.
Flexibility of the spine was assessed in two directions by measuring finger–floor distance
in centimeters during forward bend and side bends (lateral flexion). In the yoga group,
forward bend performance, quantified as finger–floor distance, showed a small, nonsignificant
improvement from baseline (4.38 cm ± 6.73 SD) to post-intervention (2.75 cm, ±6.89 SD).
Using finger–floor distance was a possible limiting factor because it cannot capture further
gains in participants who were able to reach the floor, as improvements beyond this point
could not be quantified under the standardized protocol. In the case of lateral flexion, the
distance remained unchanged at 43.44 cm (±6.33 SD) on a group level (both sides together).

The mean hip ROM in external rotation was 25.78◦ (±6.49 SD) before the study and
increased to 28.44◦ (±4.48 SD, p = 0.024) after the eight weeks of yoga. Inward rotation
measures showed an average ROM of 33.91◦ (±5.64 SD) initially and 34.16◦ (±6.29 SD)
with a p = 0.78 after the study. Abduction decreased, with both sides grouped together on
average with 48.13◦ (±6.19 SD) before the yogic intervention and 47.50◦ (±5.68 SD) after
the program (p = 0.65) (Table 3).

Table 3. Joint movement ranges in the members of the intervention group (n = 16) before and after
the eight-week yoga program.

Hip Movement (R + L) Before After Mean p-Value Cohen’s d

Forward bend 4.38 ±6.73 2.75 ± 6.89 0.053 0.24

Side bend 43.31 ± 5.53 43.44 ± 5.10 0.84 0.02

Hip Abduction 48.13◦ ± 6.19 47.50◦ ± 5.68 0.65 0.13

Outward Rotation 25.78◦ ± 6.49 28.44◦ ± 4.48 0.024 0.47

Inward Rotation 33.91◦ ± 5.64 34.16◦ ± 6.29 0.78 0.042
‘Before’: at the start of the intervention, ‘After’: after the completion of the eight-week yoga pro-gram. Data are
presented as mean ± standard deviation (SD). p-values in bold refer to significant change (p < 0.05) based on
paired samples t-test.

3.3. Premenstrual Symptom Severity

In the case of the intervention and the control groups, altogether 18 and 15 participants
filled in the PSST questionnaires, respectively, both at the beginning and at the end of the study.
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The PSST score characterizes the severity of the symptoms on a four-grade score
using 18 criteria (Total Symptom Severity Score). An additional five items (A–E) evaluate
functional impairment domains (Total Functional Impairment Score). Grading was carried
out according to the criteria of Steiner et al. [7,30], which define moderate to severe PMS as
follows: (1) at least one of the core affective symptoms (items #1–4) is rated as moderate
to severe; (2) at least four of the fourteen symptoms overall (items #1–14) are rated as
moderate to severe; and (3) at least one of the functional impairment domains (A–E)
is rated as moderate to severe. Based on these criteria, 67% of the intervention group
and 60% of the control group met the threshold for moderate to severe PMS at baseline.
Following the intervention, this proportion decreased to 50% in the intervention group,
while remaining unchanged (60%) in the control group (Table 4).

Table 4. Percentage of participants meeting criteria for moderate to severe PMS before and after
intervention, according to the scoring method of Steiner [7,30].

Criteria Met for Moderate
to Severe PMS

Intervention Group (n = 18) Control Group (n = 15)

Before (%) After (%) Before (%) After (%)

1. 67 50 60 60

2. 55 22 60 53

3. 28 11 20 27

‘Before’: at the start of the intervention, ‘After’: after the completion of the eight-week yoga program. Definitions
of PMS according to criteria 1–3 are described in the body of the text.

Overall, statistical analysis with the Wilcoxon test on paired samples showed signifi-
cant within-group improvements for the following items of the PSST: anxiety (p = 0.034),
difficulty concentrating (p = 0.021), fatigue (p = 0.046), hypersomnia (p = 0.017), physical
symptoms (breast tenderness, pain, bloating, etc., p = 0.012), and work efficiency (p = 0.029)
in the yoga group, and there was no significant change in the control group.

The mean PSST total score in the intervention group (max. score: 57) decreased
from 18.06 (±7.99 SD) to 13.00 (±7.23 SD) (p = 0.006). The score for the psychological
and physical symptoms (Total Symptom Severity Score, max. score: 42) also significantly
(p = 0.004) decreased from 14.39 (±6.38 SD) to 10.50 (±5.29 SD). Total Functional Impairment
Score (max. score: 15) also decreased from 3.67 (±2.89 SD) to 2.50 (±2.28 SD), although this
change was nonsignificant (p = 0.151) (Table 5).

Table 5. Premenstrual Symptoms Screening Tool (PSST) scores.

Intervention Group (n = 18) Control Group (n = 15)

PSST Score Before After p-Value Before After p-Value

Total Symptom Severity 14.39 ± 6.38 10.50 ± 5.29 p = 0.004 13.67 ± 7.83 12.47 ± 7.08 p = 0.44

Total Functional Impairment 3.67 ± 2.89 2.50 ± 2.28 p = 0.15 2.60 ± 2.35 3.13 ± 3.25 p = 0.39

Total PSST Score 18.06 ± 8.00 13.00 ± 7.23 p = 0.006 16.27 ± 9.34 15.60 ± 9.49 p = 0.73

The results are expressed as Mean ± SD. Scores for symptom severity, functional impairment, and total score are
presented separately for the study (n = 18) and control (n = 15) groups before and after the eight-week interval.
Statistically significant differences (p < 0.05) are shown in bold.

In contrast, the control group showed no significant change, with baseline mean PSST total
scores of 16.27 (±9.34 SD) and 15.60 (±9.49 SD), pre- and post-study, respectively (p = 0.73). Total
Symptom Severity Score was 13.67 (±7.83 SD) at the beginning and 12.47 (±7.08 SD) at
the end of the study (p = 0.44), and Total Functional Impairment Score increased from
2.60 (±2.35 SD) to 3.13 (±3.25 SD) with p = 0.39 (Table 5). Even though the standard
deviations are overall very large, the tendencies are still apparent in the data.
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3.4. Feedback Form

Participants rated the program very positively, with an overall evaluation of 9.69 (±0.63 SD)
on the 1–10-point Likert scale. Guided yoga classes were rated 9.54 (±0.78 SD), and the
instructor received the highest score (9.92 ± 0.28 SD). The organization of the study was
rated 9.08 (±1.32 SD). Lower ratings were given for scheduling (8.15 ± 1.52 SD) and location
(university sports hall) (8.69 ± 1.70 SD), and daily home practice, which was considered
the most challenging aspect, was rated 7.92 (±1.61 SD).

4. Discussion
Several studies support the efficacy of yoga for PMS relief. Notably, even brief inter-

ventions (e.g., 4 weeks) can improve mood and sleep disturbances, while longer programs
appear to yield broader symptom reductions, including pain and bloating [16,19,27,33].
However, most prior research has relied mainly on subjective symptom-based assessments
and has seldom included physical outcome measures such as musculoskeletal function or
body composition.

The eight-week structured yoga program resulted in significant improvements in
body composition, a significant reduction in PSST symptom severity, and significant
gains in hip outward ROM. These findings demonstrate that a targeted yoga intervention,
combining pelvic-focused asanas, breathing techniques, and guided relaxation, can produce
measurable benefits across physical, functional, and symptom-related parameters.

4.1. Body Composition

In the current study, the eight-week yoga program led to measurable and statistically
significant improvements in body composition, comparable to outcomes of other short-
term, exercise-based interventions in women [34]. The reduction in body fat percentage
(−1.09%, p = 0.012) and the increase in muscle mass (0.56 kg, p = 0.006) are notable given
the relatively brief duration of the intervention. Similar reductions in body fat have been
documented in yoga-based programs [35,36], and increases in lean mass have been reported
following longer-term ashtanga practice [37]. These are within-group intervention-related
changes rather than definitive comparative effects. Nevertheless, the results suggest that
the program provided sufficient muscular stimulus, likely through the sustained isometric
loading of postures and the dynamic sequences of sun salutations to elicit favorable body
composition changes.

Differences between our findings and earlier studies reporting no change in body
composition may relate to the characteristics of the intervention [38,39]. Several prior
yoga programs emphasized relaxation or low-intensity practices, whereas the present
protocol combined dynamic flows with sustained isometric holds and incorporated both
supervised sessions and daily home practice, potentially producing a higher cumulative
training load. Participant characteristics, such as being yoga-naïve, may also contribute to
differential responsiveness.

Body composition was assessed using bioelectrical impedance analysis (BIA). Al-
though BIA can be influenced by many factors, it is widely used in clinical and exercise
research and shows good agreement with DXA when evaluating group-level, intervention-
related mean changes [40,41]. As our study focused on group-level differences rather
than individual diagnostic accuracy, BIA was considered an appropriate and accessible
measurement tool. Nevertheless, the modest sample size limits the precision of the esti-
mates, and the observed changes, although statistically significant, should be interpreted
as preliminary.
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4.2. Hip and Spinal Flexibility

Passive hip range of motion (ROM), including abduction and external and internal
rotation, was measured in degrees before and after the yoga intervention. The core pos-
tures in the program were selected to increase ROM, with an emphasis on abduction and
external rotation to enhance pelvic mobility, release myofascial tightness around the hip,
and improve neuromuscular control [38]. Consistent with exercise-specific adaptation
principles, some within-group intervention-related changes were found. The most notable
improvement occurred in external rotation, in alignment with prior research showing
that hip-opening postures, such as Baddha Konasana and Kagasana, effectively mobi-
lize the external hip rotators [39,42–44]. These findings parallel other studies reporting
flexibility gains in the pelvic and lumbar regions following yoga practice [44,45]. In con-
trast, inward rotation showed minimal change and hip abduction no change, even though
these movement ranges were also intended targets of the intervention. This may reflect a
combination of factors, such as the greater emphasis of the selected postures on external
rotation rather than pure frontal-plane abduction, illustrating that flexibility improvements
are greatest in the ranges that are deliberately trained [39,46]. The practical implication
of this finding is that comprehensive, balanced sequences are needed in future studies
when the goal is multi-planar hip mobility. Other possible explanations could be limited
baseline restriction in abduction ROM, measurement technique, and the possibility that an
eight-week intervention was insufficient to elicit measurable group-level changes in this
movement plane.

Given that hatha yoga inherently targets hip opening, spinal mobility, neuromuscular
relaxation, and postural balance, range of motion (ROM) change represents a plausible and
responsive functional indicator of the intervention’s physical effects. Assessing hip and
spinal mobility, therefore, allowed us to explore whether improvements in musculoskeletal
function accompany changes in PMS symptoms, an aspect that remains underexamined
in prior yoga-related PMS studies. Our long-term aim is to position ROM assessments as
functionally relevant, objective markers that complement subjective symptom scoring and
help bridge an existing gap in PMS intervention research.

Although most research on hip and spinal mobility relates to dysmenorrhea rather
than PMS, many PMS symptoms, such as pelvic discomfort, low back tension, and a
sense of heaviness, originate from the same pelvic and lumbar region. This suggests
that targeted hip-opening and mobility-focused practices may also contribute to relief of
PMS-related somatic symptoms through improved regional mobility and altered ascending
proprioceptive feedback [38,47–49]. This potential pathway remains underexplored in PMS
research, and the present study provides preliminary evidence supporting the relevance of
musculoskeletal factors in PMS management.

4.3. Premenstrual Symptoms Screening Tool

The eight-week yoga program, focusing on hip mobility, pelvic floor muscles, relax-
ation, and breathing techniques, resulted in significant improvements in PSST scores within
the intervention group, while no change was detected in the control group. The most
frequently reported complaints—anxiety, difficulty concentrating, fatigue, hypersomnia,
physical symptoms (breast tenderness, pain, bloating, etc.) and work efficiency—showed
significant within-group improvements according to a Wilcoxon test on paired samples,
aligning with previous findings that yoga can reduce both physical and psychological
PMS manifestations [16,33,50]. The relatively large standard deviations likely reflect the
heterogeneous baseline PMS severity within the sample, which is characteristic of PMS
populations [19]. Unlike many relaxation-focused programs, this intervention used tar-
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geted asanas selected for PMS-related somatic complaints, achieving benefits comparable
to longer protocols [22,33,51,52].

Analysis of PSST categories also showed fewer participants remaining in the mild-to-
moderate range post-intervention, indicating clinically meaningful reductions in both the
number and severity of symptoms [16,33,50].

We acknowledge that, neither on the level of single items (1–15, A–D) or in the
merged PMDD scores emerged significant between-group differences post-intervention;
this likely reflects the limited sample size, as power calculations suggest that larger cohorts
would be required to detect modest group-level effects on the independent samples. The
control group also completed only questionnaire-based assessments and did not partici-
pate in any structured activity, which constrains firm conclusions about the yoga-specific
nature of the observed improvements. Together with the inherent cycle-to-cycle variabil-
ity of PMS symptoms, these factors may have limited the detection of more consistent
group-level effects.

While the PSST is a validated and widely used screening tool, it relies on retrospective
recall and may introduce memory-related variability. More detailed prospective symptom-
tracking tools (e.g., DRSP) were not used because pre and post assessments could not be
aligned to individual menstrual cycle phases; the group-based design with a fixed starting
date made cycle-phase-specific scheduling logistically and methodologically infeasible.
This limitation, along with the absence of daily symptom diaries, is acknowledged.

Despite these constraints, the combination of validated symptom measures and func-
tional mobility outcomes provides a more comprehensive view of yoga’s potential benefits.
Improvements in hip external rotation and spinal mobility may reduce regional tension
and enhance ascending proprioceptive feedback, offering a plausible physical contribution
to symptom relief. Further randomized, adequately powered studies with active control
groups, cycle-aligned assessments, and prospective symptom tracking are needed to con-
firm these findings and to clarify the relationship between pelvic mobility and affective
PMS symptoms.

Overall, the results align with prior yoga research documenting reductions in both
physical and psychological PMS manifestations [16,33,50].

We also acknowledge that, neither on the level of single items (1–15, A–D) or in the
merged PMDD scores, emerged significant (according to Mann–Whitney test) between-
group differences post-intervention; this likely reflects the limited sample size, as power
calculations suggest that larger cohorts would be required to detect modest group-level
effects on the independent samples.

Participant feedback indicated that the study design, two weekly classes combined
with daily home practice, was overall feasible within their daily routines. While some chal-
lenges were noted, particularly regarding scheduling and adherence to home practice, the
high satisfaction ratings suggest good acceptability of the program. These insights provide
valuable guidance for refining the setup and organization of future yoga interventions.

4.4. Limitations

Despite the promising results, some limitations should be acknowledged and consid-
ered when interpreting the findings.

The study included a modest, non-randomized sample. In addition, the control group
participated only in questionnaire-based assessments and did not undergo anthropometric
or mobility testing, restricting direct between-group comparisons to subjective outcomes.
The study was underpowered to detect moderate differences in joint range of motion
and PSST symptom scores, as the achieved sample size was substantially lower than the
30–40 (within group) and 60–70 (between-group) participants estimated to be required.
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Consequently, some potentially clinically relevant effects may not have reached statistical
significance, particularly in the between-group analysis of PSST. Although several variables
showed significant within-group differences, the observed effect sizes were generally small
to moderate, reflecting the exploratory nature of this pilot study and suggesting that
larger, well-powered samples would be needed to confirm the clinical relevance of these
preliminary results.

The study also employed a non-blinded design, and participants were aware of their
group allocation; as in most exercise-based interventions, blinding was not feasible, and
this may have introduced expectation-related bias. A convenience sampling strategy and
self-selection into study groups may have introduced selection bias, as participants who
were more health-conscious, motivated, or interested in yoga may have been more likely to
enrol in the intervention.

PMS symptoms and body weight can vary across menstrual cycles, and although all
participants followed the same fixed study timeline, measurements were not aligned to
individual cycle phases, which may have added variability. However, intervention effects
were only evaluated on a group level to account for this limitation. The reliance on the
retrospective PSST questionnaire, without daily prospective symptom tracking, may also
have introduced recall bias.

Finally, the eight-week duration and the recruitment of volunteers from a university
population limit generalizability, and the study was not designed to isolate yoga-specific
mechanisms. These limitations highlight the need for larger, randomized, and longer-term
studies incorporating phase-aligned assessments, objective physiological measures, and
active control conditions to strengthen future conclusions.

5. Conclusions
To summarize, this study demonstrates that an eight-week structured yoga program

can reduce PMS symptom severity while also improving body composition and selected
aspects of musculoskeletal function, particularly hip external rotation. Even though the
primary hypothesis regarding spinal mobility and hip abduction was unsupported in
this short pilot study, the findings add to the growing evidence that yoga, through its
combined strength, flexibility, and relaxation components, can alleviate both physical and
psychological manifestations of PMS. The integration of validated symptom measures
with objective functional outcomes provides a comprehensive understanding of yoga’s
therapeutic potential, and the feasibility of the home practice component indicates that
such programs could be incorporated into routine health promotion settings.

Given its low cost, accessibility, and favorable acceptability ratings, the yoga pro-
tocol used in this study may serve as a practical adjunctive option for women seeking
non-pharmacological approaches to managing PMS symptoms. Such programs could be
implemented in community or university health settings, workplace wellness initiatives,
or primary care-based lifestyle counselling. However, larger and longer-term studies are
needed before formal clinical recommendations can be established.

Due to the modest sample size and the absence of between-group significance, these
results should be interpreted as preliminary. Future randomized, adequately powered
studies—ideally incorporating cycle-aligned assessments, active control groups, prospec-
tive symptom tracking, and more detailed biomechanical measures—are required to con-
firm these effects and further clarify the role of pelvic mobility in PMS symptom improve-
ment. A longer-term aim is to replicate these findings in larger samples and explore whether
anthropometric variables (e.g., via ROC analysis) can help distinguish between milder and
more severe PMS presentations.
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14. Walicka-Cupryś, K.; Pelc, A.R.; Pasierb, M.; Płonka, S.; Pal, A.; Rosowska, N. Effect of Lumbar Spine Mobility and Postural
Alignment on Menstrual Pain in Young Women. Int. J. Environ. Res. Public Health 2023, 20, 6458. [CrossRef] [PubMed]

15. del Prado-Álvarez, R.; Estrada-Barranco, C.; González-de-la-Flor, Á.; Giménez, M.J.; de la Plaza San Frutos, M.; Almazán-Polo, J.;
García-Arrabé, M. Evaluation of Abdominal Musculature Thickness, Pelvic Tilt, and Trunk Mobility in Women with Primary
Dysmenorrhea: A Cross-Sectional Observational Study. J. Clin. Med. 2024, 13, 3817. [CrossRef] [PubMed]

16. Misra, U.; Chetri, S. Effect of Yoga on Premenstrual Syndrome: A Systematic Review. J. Clin. Diagn. Res. 2024, 18, KC01–KC05.
[CrossRef]

17. Fisher, C.; Adams, J.; Hickman, L.; Sibbritt, D. The use of complementary and alternative medicine by 7427 Australian women
with cyclic perimenstrual pain and discomfort: A cross-sectional study. BMC Complement. Altern. Med. 2016, 16, 129. [CrossRef]

18. Hee Jang, S.; Il Kim, D.; Choi, M.-S. Effects and treatment methods of acupuncture and herbal medicine for premenstrual
syndrome/premenstrual dysphoric disorder: Systematic review. BMC Complement. Altern. Med. 2014, 14, 11. [CrossRef]

19. Pal, A.; Nath, B.; Paul, S.; Meena, S. Evaluation of the effectiveness of yoga in management of premenstrual syndrome: A
systematic review and meta-analysis. J. Psychosom. Obstet. Gynecol. 2022, 43, 517–525. [CrossRef]

20. Kamalifard, M.; Yavari, A.; Asghari-Jafarabadi, M.; Ghaffarilaleh, G.; Kasb-Khah, A. The effect of yoga on women’s premenstrual
syndrome: A randomized controlled clinical trial. Int. J. Women’s Health Reprod. Sci. 2017, 5, 205–211. [CrossRef]

21. Prakash, K.; Bhandary, S. Premenstrual syndrome and dysmenorrhea status before and after practicing yoga among selected
women of reproductive age group living in Kathmandu valley: A mixed method study. J. Gen. Pract. Emerg. Med. Nepal 2022, 9,
21–26.

22. Bharati, M. Comparing the Effects of Yoga & Oral Calcium Administration in Alleviating Symptoms of Premenstrual Syndrome
in Medical Undergraduates. J. Caring Sci. 2016, 5, 179–185. [CrossRef]

23. Kanojia, S.; Kumar Sharma, V.; Gandhi, A.; Kapoor, R.; Kukreja, A.; Kumar Subramanian, S. Effect of yoga on autonomic functions
and psychological status during both phases of menstrual cycle in young healthy females. J. Clin. Diagn. Res. 2013, 7, 2133–2139.
[CrossRef]

24. Joshi, R.; Bhilare, D. Yogasana and its role in females with pre-menstrual syndrome: A randomized clinical trial. J. Endometr.
Pelvic Pain Disord. 2025, 17, 73–79. [CrossRef]

25. Shavaisi, F.; Heydarpour, S.; Jalilian, N.; Jalali, A.; Rezaei, M. The effects of positive psychology and physical activity on
depression, anxiety, and stress among students with premenstrual syndrome: A single-blind, randomized controlled trial.
BMC Womens Health 2024, 24, 499. [CrossRef]

26. Chauhan, S.; Najaf, S.S.; Gergely, L.; Kinga, K.A.; Karsai, I.; Prémusz, V. Impact of 10 Weeks of Yoga Intervention on Mental
Health and Overall Well-Being Among Medical Students: GSY Study. Sports 2025, 13, 114. [CrossRef] [PubMed]

27. Ranga, M.; Dev, K. The Effect of Yoga Therapy in Premenstrual Syndrome: A Systematic Review and Meta-Analysis of Randomised
Controlled Trials. J. Obstet. Gynaecol. Can. 2024, 46, 102579. [CrossRef] [PubMed]

28. Stanley, H.; Thomas, H.; Hutton, R. Physical Examination of the Spine and Extremities; Appleton-Century-Crofts: New York, NY,
USA, 1976; Volume 798.

29. Nussbaumer, S.; Leunig, M.; Glatthorn, J.F.; Stauffacher, S.; Gerber, H.; Maffiuletti, N.A. Validity and test-retest reliability of
manual goniometers for measuring passive hip range of motion in femoroacetabular impingement patients. BMC Musculoskelet.
Disord. 2010, 11, 194. [CrossRef]

30. Steiner, M.; Macdougall, M.; Brown, E. The premenstrual symptoms screening tool (PSST) for clinicians. Arch. Women’s Ment.
Health 2003, 6, 203–209. [CrossRef]

https://doi.org/10.3390/sports14010021

https://doi.org/10.1007/s00737-010-0202-2
https://doi.org/10.3390/women3020026
https://doi.org/10.3389/fpsyt.2024.1363875
https://www.ncbi.nlm.nih.gov/pubmed/38716118
https://doi.org/10.1186/s41043-022-00343-5
https://doi.org/10.2147/IJWH.S359458
https://doi.org/10.1589/jpts.28.757
https://www.ncbi.nlm.nih.gov/pubmed/27134354
https://doi.org/10.3390/ijerph20156458
https://www.ncbi.nlm.nih.gov/pubmed/37568998
https://doi.org/10.3390/jcm13133817
https://www.ncbi.nlm.nih.gov/pubmed/38999386
https://doi.org/10.7860/JCDR/2024/69959.19375
https://doi.org/10.1186/s12906-016-1119-8
https://doi.org/10.1186/1472-6882-14-11
https://doi.org/10.1080/0167482X.2022.2086457
https://doi.org/10.15296/ijwhr.2017.37
https://doi.org/10.15171/jcs.2016.019
https://doi.org/10.7860/jcdr/2013/6912.3451
https://doi.org/10.1177/22840265241312544
https://doi.org/10.1186/s12905-024-03333-3
https://doi.org/10.3390/sports13040114
https://www.ncbi.nlm.nih.gov/pubmed/40278740
https://doi.org/10.1016/j.jogc.2024.102579
https://www.ncbi.nlm.nih.gov/pubmed/38871120
https://doi.org/10.1186/1471-2474-11-194
https://doi.org/10.1007/s00737-003-0018-4
https://doi.org/10.3390/sports14010021


Sports 2026, 14, 21 14 of 14

31. Câmara Rde, A.; Köhler, C.A.; Frey, B.N.; Hyphantis, T.N.; Carvalho, A.F. Validation of the Brazilian Portuguese version of the
premenstrual symptoms screening tool (PSST) and association of PSST scores with health-related quality of life. Rev. Bras. De
Psiquiatr. 2017, 39, 140–146. [CrossRef]

32. Takenoshita, C.; Shimizu, K.; Iida, M.; Taka, F.; Maeda, E.; Jung, S.; Nomura, K. Development and validation of a premenstrual
symptom screening tool for working women in relation to absenteeism. BMC Women’s Health 2025, 25, 546. [CrossRef]

33. Tsai, S.Y. Effect of yoga exercise on premenstrual symptoms among female employees in Taiwan. Int. J. Environ. Res. Public Health
2016, 13, 721. [CrossRef]

34. McTiernan, A.; Sorensen, B.; Irwin, M.L.; Morgan, A.; Yasui, Y.; Rudolph, R.E.; Surawicz, C.; Lampe, J.W.; Lampe, P.D.; Ayub, K.;
et al. Exercise effect on weight and body fat in men and women. Obesity 2007, 15, 1496–1512. [CrossRef]

35. Koncz, Á.; Csala, B.; Körmendi, J.; Horváth, Á.; Dömötör, Z.; Selmeci, C.; Bogdán, Á.S.; Köteles, F.; Boros, S. Effects of a complex
yoga-based intervention on physical characteristics. Biol. Futur. 2024, 75, 73–84. [CrossRef]

36. PPandit, D.; Upadhyah, A.; Goyal, P.; Sharma, D. Effect of short term yoga on body weight, BMI, body fat percentage & blood
pressure. Indian J. Clin. Anat. Physiol. 2019, 6, 179–182. [CrossRef]

37. Kim, S.; Bemben, M.G.; Knehans, A.W.; Bemben, D.A. Effects of an 8-Month Ashtanga-Based Yoga Intervention on Bone
Metabolism in Middle-Aged Premenopausal Women: A Randomized Controlled Study. J. Sports Sci. Med. 2015, 14, 756.

38. Tran, M.D.; Holly, R.G.; Lashbrook, J.; Amsterdam, E.A. Effects of hatha yoga practice on the health-related aspects of physical
fitness. Prev. Cardiol. 2001, 4, 165–170. [CrossRef] [PubMed]

39. Csala, B.; Szemerszky, R.; Körmendi, J.; Köteles, F.; Boros, S. Is Weekly Frequency of Yoga Practice Sufficient? Physiological Effects
of Hatha Yoga Among Healthy Novice Women. Front. Public Health 2021, 9, 702793. [CrossRef] [PubMed]

40. Achamrah, N.; Colange, G.; Delay, J.; Rimbert, A.; Folope, V.; Petit, A.; Grigioni, S.; Déchelotte, P.; Coëffier, M. Comparison of
body composition assessment by DXA and BIA according to the body mass index: A retrospective study on 3655 measures.
PLoS ONE 2018, 13, e0200465. [CrossRef] [PubMed]

41. Antonio, J.; Kenyon, M.; Ellerbroek, A.; Carson, C.; Burgess, V.; Tyler-Palmer, D.; Mike, J.; Roberts, J.; Angeli, G.; Peacock, C.
Comparison of dual-energy X-ray absorptiometry (DXA) versus a multi-frequency bioelectrical impedance (InBody 770) device
for body composition assessment after a 4-week hypoenergetic diet. J. Funct. Morphol. Kinesiol. 2019, 4, 23. [CrossRef]

42. Pauline, M.; Rintaugu, E.G. Effects of yoga training on bilateral strength and shoulder and hip range of motion. Int. J. Curr. Res.
2011, 3, 467–470.

43. Mears, S.C.; Wilson, M.R.; Mannen, E.M.; Tackett, S.A.; Barnes, C.L. Position of the Hip in Yoga. J. Arthroplast. 2018, 33, 2306–2311.
[CrossRef] [PubMed]

44. Polsgrove, M.J.; Eggleston, B.; Lockyer, R. Impact of 10-weeks of yoga practice on flexibility and balance of college athletes.
Int. J. Yoga 2016, 9, 27. [CrossRef]

45. Luo, X.; Huang, X. The effects of a yoga intervention on balance and flexibility in female college students during COVID-19: A
randomized controlled trial. PLoS ONE 2023, 18, e0282260. [CrossRef] [PubMed]

46. Worrell, T.W.; Smith, T.L.; Winegardner, J. Effect of Hamstring Stretching on Hamstring Muscle Performance. J. Orthop. Sports
Phys. Ther. 1994, 20, 154–159. [CrossRef]

47. Rakhshaee, Z. Effect of Three Yoga Poses (Cobra, Cat and Fish Poses) in Women with Primary Dysmenorrhea: A Randomized
Clinical Trial. J. Pediatr. Adolesc. Gynecol. 2011, 24, 192–196. [CrossRef]

48. Singh, V.; Shah, S.R. Enhancing Cardiovascular Health: The Positive Impact of Yoga on Blood Flow and Circulation. Indian J.
YOGA Exerc. Sport Sci. Phys. Educ. 2024, 9, 23–34. [CrossRef]

49. Riley, K.E.; Park, C.L. How does yoga reduce stress? A systematic review of mechanisms of change and guide to future inquiry.
Health Psychol. Rev. 2015, 9, 379–396. [CrossRef]

50. Pascoe, M.C.; Thompson, D.R.; Ski, C.F. Yoga, mindfulness-based stress reduction and stress-related physiological measures: A
meta-analysis. Psychoneuroendocrinology 2017, 86, 152–168. [CrossRef]

51. Rani, K.; Tiwari, S.; Singh, U.; Singh, I.; Srivastava, N. Yoga Nidra as a complementary treatment of anxiety and depressive
symptoms in patients with menstrual disorder. Int. J. Yoga 2012, 5, 52. [CrossRef]

52. Rani, K.; Tiwari, S.; Kumar, S.; Singh, U.; Prakash, J.; Srivastava, N. The Effect of Yoga Nidra on Psychological Problems of Woman
with Menstrual Disorders: A Randomized Clinical Trial. J. Caring Sci. 2016, 5, 1–9. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/sports14010021

https://doi.org/10.1590/1516-4446-2016-1953
https://doi.org/10.1186/s12905-025-04092-5
https://doi.org/10.3390/ijerph13070721
https://doi.org/10.1038/oby.2007.178
https://doi.org/10.1007/s42977-023-00197-w
https://doi.org/10.18231/j.ijcap.2019.040
https://doi.org/10.1111/j.1520-037X.2001.00542.x
https://www.ncbi.nlm.nih.gov/pubmed/11832673
https://doi.org/10.3389/fpubh.2021.702793
https://www.ncbi.nlm.nih.gov/pubmed/34733813
https://doi.org/10.1371/journal.pone.0200465
https://www.ncbi.nlm.nih.gov/pubmed/30001381
https://doi.org/10.3390/jfmk4020023
https://doi.org/10.1016/j.arth.2018.02.070
https://www.ncbi.nlm.nih.gov/pubmed/29573916
https://doi.org/10.4103/0973-6131.171710
https://doi.org/10.1371/journal.pone.0282260
https://www.ncbi.nlm.nih.gov/pubmed/36947533
https://doi.org/10.2519/jospt.1994.20.3.154
https://doi.org/10.1016/j.jpag.2011.01.059
https://doi.org/10.58914/ijyesspe.2024-9.2.4
https://doi.org/10.1080/17437199.2014.981778
https://doi.org/10.1016/j.psyneuen.2017.08.008
https://doi.org/10.4103/0973-6131.91715
https://doi.org/10.15171/jcs.2016.001
https://www.ncbi.nlm.nih.gov/pubmed/26989661
https://doi.org/10.3390/sports14010021

	Introduction 
	Materials and Methods 
	Participants 
	Procedure and Study Design 
	The Yoga Program 
	Measures 
	Body Composition Measurements 
	Joint Mobility 
	PMS Symptoms 
	Feedback Forms 

	Data Analysis 

	Results 
	Body Composition Measurements 
	Joint Movement Ranges 
	Premenstrual Symptom Severity 
	Feedback Form 

	Discussion 
	Body Composition 
	Hip and Spinal Flexibility 
	Premenstrual Symptoms Screening Tool 
	Limitations 

	Conclusions 
	References

