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Abstract

Background: The majority of women who are of reproductive age have premenstrual syndrome, a variety of issues that
impact them throughout the luteal phase of their menstrual cycle. The symptoms of premenstrual syndrome affect both
physical and emotional states, and the most commonly experienced symptoms are stiffness or cramps, abdominal cramps,
breast pain, and moodiness. To determine the effect of Pilates and stretching exercises on premenstrual syndrome using
premenstrual syndrome questionnaire and visual analogue scale among young girls.

Methods: The study was conducted at Saveetha College of Physiotherapy with 250 female students recruited using
convenient sampling. They were recruited and tested using the premenstrual syndrome questionnaire before and after the
treatment. Among them, 152 students who had premenstrual symptoms were divided equally into two groups: the Pilates
group (n = 76) and the stretching group (n = 76). The Pilates group received Pilates exercises, and the stretching group
received stretching exercises for 12 weeks with 3 sessions per week. The visual analogue scale and premenstrual syndrome
questionnaire were used as outcome measures for the study.

Results: The premenstrual syndrome questionnaire and visual analogue scale pre- and post-test results revealed a
significant difference (p<0.0001) between the two groups. where the Pilates group showed better results than the stretching
group in reducing premenstrual syndrome.
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Introduction There are two primary phases: the luteal phase and

the follicular phase. Estrogen drops precipitously

Menstrual cycles are the most significant indicators  during the luteal phase before beginning to climb

of a healthy reproductive system in females, but they
can also be linked to symptoms that lead to mental
and physical health issues in females.! The average
cycle duration for women in their reproductive years
who have regular periods is between 24 and 35 days.

whereas progesterone increases and peaks on day
21 of a 28-day cycle.? Then, just before menstruation,
in the late luteal phase both hormone levels steadily
decrease. Premenstrual syndrome is diagnosed in the
luteal phase.
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The American College of Obstetricians and
Gynaecologists (ACOG) defines premenstrual as
a clinical condition characterized by the periodic
occurrence of both physical and emotional symptoms
and does not relate to any kind of disease.® The
fluctuation in the level of ovarian hormones in this
metabolite in the neurotransmitter system can lead
to the pathogenesis of premenstrual symptoms.*
These signs were present in all three of the preceding
menstrual cycles, with the onset occurring before the
fifth day of the cycle and disappearing on the fourth
day of menstruation lower back discomfort, stiffness,
acne, constipation, diarrhoea, desires for food,
bloating in the abdomen, headaches, mood swings,
anxiety, depression Sleep disturbance and emotional
instability are the symptoms of premenstrual
syndrome.’

In India, Premenstrual syndrome has a significant
influence; among adolescents, the prevelance is
49.6%, and that of premenstrual dysphoric disorder is
8%.¢ The World Health Organization (WHO) reports
that 97% of women have dysmenorrhea, and 40% of
women report having more than one premenstrual
symptom. Exercise is essential for managing pre-
menstrual syndrome (PMS) as it helps alleviate
physical and emotional symptoms. Regular physical
activity releases endorphins, which improve mood
and reduce irritability, anxiety, and depression.”
It also enhances blood circulation, easing bloating
and menstrual cramps, while regulating hormonal
fluctuations. As an alternative to pharmaceutical
treatments for premenstrual syndrome, the American
College of Obstetrics and Gynaecology recommends
practicing frequent physical activity and regular
exercise.®’

Numerous non-pharmacological treatments have
been used to treat premenstrual syndrome and have
demonstrated efficacy in lowering the intensity
of menstrual pain. There are various treatments
to treat pre-menstrual syndrome, which include
acupuncture, acupressure, massage, heat therapy,
and various exercise regimens. Interestingly, manual
visceral therapy has recently been proposed as a
supplemental treatment option for premenstrual
syndrome by increasing the uterus’s motility and

movement. Conventional exercises such as aerobic
exercise, stretching, strength training, and yoga
have been demonstrated in previous systematic
reviews and meta-analyses on the effects of exercise
on premenstrual syndrome to lessen the intensity
of menstrual discomfort.”” In order to increase joint
range of motion, stretching is a crucial therapeutic
and exercise training method. Stretching appears to
have two major acute effects: a considerable drop in
most types of muscle performance and a notable gain
in range of motion, mostly because of greater stretch
tolerance."

Pilates is a form of low-impact exercise focusing on
core strength, flexibility, and overall body awareness
through its controlled movements and emphasis on
breathing and posture. Regular Pilates practice can
significantly reduce both the physical and emotional
symptoms of PMS, such as cramping, fatigue, and
mood swings. This improvement is attributed to
Pilates” role in enhancing blood circulation, reducing
stress levels through relaxation, and strengthening
the pelvic and abdominal muscles, which are often
implicated in menstrual discomfort. Integrating
Pilates into a weekly routine may thus serve as a
non-pharmacological, cost-effective, and holistic
approach to managing PMS symptoms.®’ Stretching
and increasing one’s flexibility has been key objectives
in both the leisure and therapeutic sectors, with the
understanding that they help promote healthy bodily
and mental functioning.'*"

Premenstrual syndrome (PMS) is a widespread

issue among teenage girls, characterized by
physical and emotional symptoms such as fatigue,
irritability, headaches, mood swings, bloating
and abdominal discomfort. These symptoms can
significantly impact their quality of life, disrupting
daily routines and activities. Despite its prevalence,
effective non-pharmacological treatments for PMS
remain underexplored. Exercise, particularly Pilates
and stretching, has been proposed as a potential
intervention due to its benefits for physical and mental
well-being. While Pilates focuses on core strength,
body awareness and relaxation, stretching aids in
relieving muscle tension and improving flexibility.

However, there is limited evidence comparing the
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effectiveness of these two approaches in managing
PMS symptoms.This study seeks to address this gap
by evaluating the impact of Pilates and stretching
exercises on alleviating PMS symptoms among
college girls. Understanding which method is more
beneficial can provide a simple, accessible, and non-
pharmacological strategy to improve the quality of
life for teenage girls dealing with PMS.

Methods

In this experimental study, 152 participants were
selected based on the inclusion and exclusion criteria.
The number of participants (152) was determined
based on a power analysis conducted prior to the
study. We aimed to detect a statistically significant
difference in PMS symptom alleviation between
the Pilates and stretching exercise groups with a
power of 80% and an alpha level of 0.05. The effect
size was estimated from similar studies on exercise
interventions for PMS. This calculation indicated
that a minimum of 76 participants per group
would be required to achieve the desired statistical
power, leading to a total of 152 participants. A
convenience sampling technique was used to recruit
participants, allowing for easy access to the target
population. The study was conducted at Saveetha
College of Physiotherapy, where participants
experiencing premenstrual syndrome (PMS) were
recruited through convenience sampling. Access
to participants was facilitated with the help of the
college’s health services and faculty. An invitation
to participate in the study was sent via email, and
details about the study were posted on the college
noticeboard. Students experiencing PMS symptoms
were encouraged to reach out through a designated
faculty point of contact, who guided them through
the inclusion process. Those who met the inclusion
criteria were provided with detailed information
about the study and informed consent was obtained
from each participant before their inclusion in the
study. The inclusion criteria included girls aged
18-25 years with regular menstrual cycles, a history
of premenstrual symptoms, and willingness to
participate in the study. Exclusion criteria included
irregular or infrequent menstrual cycles, recent

gynecological surgery, chronic illnesses (such as
diabetes, hypertension, heart disease, or infections),
inability to withstand physical exertion, a history
of polycystic ovarian disease or syndrome, and use
of hormonal therapy. The study, approved by the
Institutional Scientific Research Board (01/021/2023/
ISRB/PGSR/SCPT). Participants were randomly
allocated into two groups using a closed-envelope
method: the Pilates group (n = 76) and the stretching
group (n=76). Both groups performed their respective
interventions Pilates exercises or stretching exercises
three times a week for 45 minutes each session over a
duration of 12 weeks.

Intervention

Group A (Pilates Exercises) - The Pilates group
included exercises such as lunges, spine twists,
double-leg and single-leg stretches, pelvic bridging,
and single-leg circles to improve core stability and
flexibility. Additional exercises like the swan dive,
mermaid stretch, breaststroke, and forward spine
stretches were performed to enhance spinal mobility
and overall muscle strength.

Group B (Stretching Exercises) - The stretching
group focused on dynamic and static stretches such
as shoulder stretches (across chest and doorway),
cat and camel stretch, downward dog, child’s pose,
and cobra pose. Exercises like the butterfly stretch,
lower trunk rotation, fish pose, wall chest stretch,
and triceps dips were included to improve flexibility,
posture, and muscle relaxation.

Outcome Measures

Premenstrual Syndrome Questionnaire - The
Premenstrual Syndrome Questionnaire is a com-
prehensive assessment tool designed to evaluate
the frequency and severity of symptoms associated
with PMS in young females. In some cases, PMS can
become so severe that it disrupts daily activities,
academic performance, and overall quality of
life. Understanding these symptoms is crucial
for implementing effective interventions that can
improve the well-being of individuals affected
by PMS. The questionnaire includes six domains:
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physical, emotional, neurological, musculoskeletal,
and behavioral symptoms. It aims to gather detailed
information on the different aspects of PMS, with
a focus on determining the extent to which these
symptoms impact the participant’s quality of life.™*

Visual Analogue Scale (VAS) - The Visual
Analogue Scale (VAS) is a straightforward tool
for measuring subjective feelings such as pain,
discomfort, or other symptoms. It is commonly used
in both clinical and research settings to assess the
intensity of symptoms experienced by patients or
participants. Typically, the VAS is a horizontal line,
with endpoints labeled to represent the extremes of
the symptom being measured. For example, one end
may indicate “no pain” or “no symptoms” (0 cm),
while the other end may represent the “worst pain
imaginable” or “most severe symptoms” (10 cm).
Participants mark a point on the line that corresponds
to their experience, with the mark placed at any
position along the line to indicate the severity of their
symptoms."

Statistical Procedures

The collected data were tabulated and all
parameters were analyzed subjected to mean and
standard deviation was used. Paired t-test was used
to analyze significant changes between the pre and
post-test of a single group for each outcome measure
and an unpaired t-test was used to analyze significant
changes between the two group’s post-test data
for each outcome measure using the SPSS software
version 29.0.2.0. Statistical significance of p < 0.001
was for both paired and unpaired t-tests for all three
outcome measures.

Data Analysis & Results

The comparison of pre-test and post-test values
of the Visual analogue scale of the Pilates group, the
pre-test mean was 7.1842 was reduced to the post-test
mean value of 5.0263 with a statistical significance of
p-value < 0.0001 (Table 1).

Table 1. Pre-Test and Post-Test Values of Visual
Analogue Scale of Pilates Group

Visual Mean | SD T P
Analogue Scale value | value
PRE-TEST 7.1842 | 1.25124

23.016 | <0.001
POST-TEST 5.0263 | 1.05797

The pre-test and post-test values of the Visual
analogue scale of the stretching group, was 7.4474
and 6.4868 with a statistical significance of p-value
<0.0001 (Table 2).

Table 2. Pre -Test and Post-Test Values of VAS
Scale of Stretching Group

Visual Mean | SD T P
Analogue Scale value | value
PRE-TEST 7.4474 | 1.18203

12.647 | <0.001
POST-TEST 6.4868 | 0.97288

The comparison of pre-test and post-test values
of the premenstrual syndrome questionnaire for the
Pilates group, the mean value was pre-test 71.3158
and the post-test mean value of 55.0789 with a
statistical significance of p-value < 0.0001 (Table 3).

Table 3. Pre-Test and Post-Test Values of
Premenstrual Syndrome Questionnaire of Pilates

Group
Premenstrual Mean SD T P
Syndrome value | value
Questionnarire
PRE-TEST 71.3158 |4.71653
39.819 [ < 0.001
POST-TEST 55.0789 | 4.94978

The comparison of pre-test and post-test values
of the premenstrual syndrome questionnaire for
the stretching group, the mean value of pre-test
70.6579 was reduced to the post-test mean value
of 60.4079 with a statistical significance of p value
<0.0001 (Table 4).



12 Indian Journal of Physiotherapy & Occupational Therapy / Vol 19 No. 2, April-June 2025

Table 4. Pre - Test and Post-Test Values of

Premenstrual Syndrome  Questionnaire  of
Stretching Group
Premenstrual Mean SD T P
Syndrome value | value
Questionnarire
PRE-TEST 70.6579 | 4.89504

26.508 | < 0.001
POST-TEST 60.4079 |5.03634

The comparison of post-test values of visual
analogue scale of the Pilates group and stretching
group the post-test mean value of in 5.0263 the Pilates
group and the post-test mean value of in 6.4868 the
stretching group is statistically significant with a
p-value < 0.0001 (Table 5).

Table 5. Post-Test and Post-Test Values of Visual
Analogue Scale of Pilates Group Stretching Group

Visual Analogue Mean| SD T P
Scale value |value
PILATES POST |5.0263|1.05797 |23.016

GROUP TEST
STRETCHING |POST [6.4868(0.97288 |12.647|0.001

GROUP TEST

The comparison of post-test values of the
premenstrual syndrome questionnaire of the Pilates
group and the stretching group, the post-test mean
value of in 55.0789 Pilates group, and the post-test
mean value in 60.4079 stretching group is statistically
significant with a p-value < 0.0001 (Table 6).

Table 6. Post- Test and Post-Test Values of
Premenstrual Syndrome

Premenstrual Mean | SD T P
Syndrome value |value
Questionnarire

PILATES POST|55.0789(4.9497839.819
GROUP TEST

STRETCHING |POST |60.4079|5.03634|26.508| 0.001

GROUP TEST

Discussion

In recent times, young girls have been attaining
puberty between the ages of 9 and 14. The changes
observed in females are considered to be mostly
caused by the early beginning of the menstrual
cycle.’®” Approximately 3000 days are spent
with severe symptoms for women during their
reproductive years. The premenstrual phase of the
menstrual cycle is ascribed to certain symptoms
as reported by 80% of women in the reproductive
age group, according to epidemiological surveys.'®
During their reproductive years, females experience
a variety of psychological and physiological changes,
particularly around menstruation. These changes are
often referred to as premenstrual symptoms, and the
illness that results from them is called premenstrual
syndrome. Engaging in physical exercise and activity
improves mental clarity, happiness, physical well-
being, and brain function. Hormone-dependent
emotional, behavioral, and physical symptoms
that begin several days before menstruation and
terminate after the menstrual cycle are referred to as
Premenstrual symptoms.**%

Afaf Hassan Ahmed. et al. (2022) conducted a
quasi-experimental study with 90 nursing students
with premenstrual syndrome who were given Pilates
and Benson relaxation techniques for a period of
8 weeks. The present study was conducted for a
period of 12 weeks with 152 physiotherapy students
with premenstrual syndrome symptoms; hence, the
current study improves the scope of the study with a
longer duration and a larger sample size.?!

Nisha Pathak et al. (2023) conducted a screening
of 118 subjects using the WaLIDD score and the
premenstrual syndrome scale.52 people were
involved in that study: 26 were in the aerobic exercise
group and 26 were in the yoga group. It was shown
that while yoga and aerobic exercise may both
effectively cure dysmenorrhea and premenstrual
syndrome, aerobic exercise is more helpful in
addressing

symptoms related to premenstrual

symptoms.?
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Hsing Chi Chang. et al. (2023) carried out a cluster
randomized research trial in which 128 women in
total
symptoms on their own. The experimental group

reported having premenstrual syndrome
consisted of 65 people, whereas the control group
consisted of 63 people. A yoga DVD program was
given to the experimental group, while the control
group went about their daily lives and concluded
that yoga helps with premenstrual symptoms.?

Nikita Mathus et al. (2020) conducted an
experimental study with 40 students in an age
group of 17-20 years. Group A, with 20 participants,
performed daily exercise for 8 weeks, and group
B followed their routine without exercise and
concluded that exercise was effective in reducing

menstrual symptoms.*

Yuni Ron Mah. et al. (2020) conducted a study
with 10 cases of premenstrual syndrome, and they
focused only on abdominal stretching for 2 menstrual
cycles and concluded that abdominal stretching
exercise was effective in reducing the symptoms of
premenstrual syndrome. In the present study, even
though the focus was on abdominal and lower limb
stretches, whole body stretches were administered.”

E. Mohamed et al. (2015: The research included
thirty women with premenstrual syndrome. Two
groups were randomly assigned to the participants.
the study group had Ilaser acupuncture and
Mitchell’s basic physiological relaxation technique
for 30 minutes per session, while the control group
was given vitamin B6 and calcium supplements
and conclude that, in terms of premenstrual tension
and symptoms, there was positive biological
evidence to corroborate the empirical data for laser
acupuncture and Mitchell’s basic physiological
relaxation approach.” Pharmacological interventions
show similar results like the following studies.
Many researchers conducted using pharmacological
treatment for reducing premenstrual syndrome and
its significant effect in reducing the symptoms of
premenstrual syndrome our study aims to focuses
on non - pharmacological treatment like Pilates and
stretching exercise and this study concludes that
the Pilates exercise is more effective for reducing
premenstrual syndrome symptoms.

Conclusion

This study concludes that Pilates exercise and
stretching exercise are significantly effective in
treating premenstrual syndrome symptoms. When
comparing the two groups’ Pilates exercise was more
effective in relieving the symptoms of premenstrual
syndrome by the activation of core and pelvic floor
muscles and facilitating blood circulation in the body.

The study highlights the benefits of non-
pharmacological interventions, such as Pilates and
stretching exercises, as safe and accessible options
for managing PMS symptoms. Its strengths include
a well-planned experimental design, guided by a
power analysis, and a holistic approach that evaluates
both physical and mind-body exercises. However,
limitations include the use of convenience sampling,
which may limit generalizability, reliance on self-
reported symptoms, a single-center setting, a short
study duration, and the lack of blinding in the design.
Future research should address these limitations by
employing random sampling, conducting multicenter
studies with diverse participants, using objective
measures alongside self-reports, and ensuring
longer follow-up periods to assess the sustained
effects of interventions. Incorporating and exploring
the combination of exercise with other lifestyle
modifications, such as diet and stress management,
could further enhance the understanding and

management of PMS symptoms.
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