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ABSTRACT

Introduction: With a prevalence of 25 to 90% in India, primary dysmenorrhea is a frequent ailment among
women of reproductive age. Management of primary dysmenorrhea is selected from multidisciplinary options,
which mainly consist of pharmacological intervention, but other alternative methods like yoga and exercise are
also available. However, none of the researchers have compared the effects of yoga and exercise in primary
dysmenorrhea. Aim: To compare the efficacy of yoga and structured exercises on pain, stress, quality of life and
muscle performance in primary dysmenorrhea. Methods: Forty participants were randomly divided into two
groups: one for yoga and the other for structured exercises. A total of twelve sessions were conducted over a
period of three weeks. The baseline assessment was conducted on the 3rd day of the menstrual cycle, while the
post-test was conducted on the 3rd day of the next consecutive cycle. After data acquisition, the results were
analyzed using repeated measures ANOVA. Result: Following the intervention, both groups demonstrated
significant improvement (p < 0.05). But changes were not statistically significant between the two groups.
Conclusion: Both yoga and exercise were effective in reducing pain and stress, as well as improving quality of
life and muscle performance in primary dysmenorrhea.
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INTRODUCTION cycle is regular. The onset of pain is just
prior to menstruation, and the symptoms

Dysmenorrhea is a widespread are self-limiting. Symptoms typically last

gynaecological disorder that affects 45 - 95
percent of women, with one out of five
cases being extremely severe. The
prevalence of primary dysmenorrhea in
India is about 70.2% (Omidvar et al., 2015).
This disorder is characterized by severe
uterine discomfort that manifests as lower
abdomen or pelvic pain throughout the
menstrual cycle, which can even radiate to
the thighs and back (Kulkarni and Deb,
2019). Primary dysmenorrhea generally
affects women between the ages of 16-25
years. Menstrual pain begins 6 to 12 months
after menarche, once the ovarian or uterine

for about 1-3 days during menstruation. It
is characterized by dull pain, cramps or
aches in suprapubic region that may or may
not radiate to the abdomen, lower back,
posterior thigh or upper leg, medial thigh
(Kannan et al., 2015).

Women with primary
dysmenorrhea had higher levels of
inflammatory markers in their menstrual
fluid, including vasopressin, prostaglandins
(PGE2 and PGF2a), and leukotrienes.
Studies indicate that the levels of
progesterone decrease during the pre-
menstrual period, which thereby leads to an
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increase in the levels of prostaglandins, a
vasoconstrictor and myometrial stimulant.
Similarly, leukotrienes increase
myometrial activity and sensitivity of the
pain fibers (Kulkarni and Deb, 2019) This
can result in nausea, vomiting, uterine
cramping, backache, pain in the thighs,
syncope and fainting (Padubidri and
Daftary, 2014) Thereby, leading to stress,
absence from school, poor academic
performance, lost work time and harms
daily activities performed by the individual
(Shelke and Patil, 2019)

Poor posture is also one of the
underlying causes of dysmenorrhea. Poor
abdominal support and a hollow back can
lead to increased strain on the pelvic organs
and a potential impairment of circulation.
Therefore, there is a widespread
recognition of the role that the muscles of
the abdominal wall play in maintaining
good body posture and supporting the
organs in the abdominal cavity (Hamer and
Denniston, 1933) Menstrual pain and
cramps occur because of increased uterine
contractions during menstrual phase and
the uterus is innervated by the sympathetic
nervous system (Locke and Warren, 1999)
Stress causes the sympathetic nervous
system to become more active which can
further lead to increased uterine muscle
contractions and can further exacerbate
pain intensity (Vaziri et al., 2015) One of
the main causes of a poor quality of life is
pain (lacovides, Avidon and Baker, 2015)
Studies report lower quality of life (QOL)
in females who suffer with primary
dysmenorrhea because of pain, general
health condition, physical and social
functioning. As the incidence of
dysmenorrhea rises, the quality of life of
females affected by it deteriorates (Barnard
et al., 2003).

Yoga strengthens weak muscles and
leads to the development of cognitive
control over the body's autonomic
processes. It teaches the skill of relaxation,
which releases tension from the muscles
and nerves and increases vitality(Nayak
and Shankar, 2004) It is also considered as

the alternate treatment for improving
flexibility, muscular strength,
psychological well-being and can also
cultivate a sense of calmness (Collins,
1998)Yoga's potential mental and physical
health  benefits have reduced the
sympathetic nervous tone and thereby
reduced the menstrual distress (Nag and
Kodali, 2013). It is widely accepted that
exercise tends to reduce the severity or
frequency of the symptoms of
dysmenorrhea  (Saleh, Mowafy and
Hameid, 2016). There are numerous ways
to lessen pain or uterine contractions and
soothe the discomfort of menstruation such
as  exercise-induced opiate release,
particularly beta-endorphins, vasodilation,
prostaglandin suppression, stress reduction,
and mood enhancement. (Kannan et al.,
2015).

The high prevalence and major
effects of primary dysmenorrhea on pain,
muscle performance, stress levels and
quality of life are alarming. Hence, it is
crucial to find a way to enhance the general
well-being of women that has no side
effects and also to find an effective non-
pharmacological treatment.

The goal of this study is to
investigate the efficacy of structured
exercises and yoga on pain, muscle
performance, stress, and quality of life in
women with primary dysmenorrhea. We
hypothesized that yoga and structured
exercises do not affect pain, stress, quality
of life and muscle performance in primary
dysmenorrhea.

METHODS
Study design and Participants

A total of 40 female participants
with primary dysmenorrhea were recruited
in this experimental study after approval
from the ethical review board. This study
was registered at Clinical Trials Registry -
India with the number:
CTRI/2021/02/031538). The subjects were
selected through convenience sampling
from the Resident Welfare Association
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(RWA), an institute, and the OPD of
charitable trusts. Potential participants
signed the consent form before screening.
Individuals between the ages of 18 and 25
were eligible to participate in the study.
WaLIDD (working ability, location,
intensity and days of pain). Score was more
than or equal to 1, only subjects with
regular menstrual cycles (25 to 35 days),
pain intensity of 4 or more in VAS (Visual
Analog scale), subjects with only primary
dysmenorrhea, ready to participate in the
study voluntarily after giving informed
consent on paper and had working
knowledge of English. Participants were
excluded from the study if subjects were
not willing to participate, using any pain
relief methods i.e., pharmacological or non-
pharmacological during study period, had
irregular menstrual cycles, history of
regular exercises or yoga 3 days/week
history of recent fracture, strain or sprain,
history of any gynaecological disorders or
secondary dysmenorrhea history of any
musculoskeletal/ neurological problems
like disc prolapse, etc (Shahr-jerdy, 2013;
Saleh, 2016; Kulkarni and Deb, 2019).

After the eligibility criteria were
met, the subjects were assigned to two
experimental groups via randomization:
group A with subjects performing yoga and
group B with subjects performing
structured  exercises  (stretching and
strengthening).  Before  starting the
intervention, a pre-test was conducted on
the third day of the menstrual cycle. The
pre-test involved assessing the levels of
pain, muscle performance, stress, and
quality of life. Following the pre-test, the
interventional program was conducted via
virtual sessions for both groups. The post-
test was finally conducted on the 3rd day of
the second consecutive menstrual cycle.
Sample size calculation and
Randomization

G Power software was used to
determine the sample size (Alpha error -
0.05, Effect size - 0.3, Power - 0.8, Number
of measurements — 2, Number of groups —

2). The total sample size came out to be 40.
These study subjects were divided equally
into two groups. Convenience sampling
was used to choose the research
participants. After giving consent, the
subjects were randomized into two groups
via computer-generated randomization
software.

Intervention

Participants in both the groups
performed a total of twelve sessions of the
interventional program each of 30 minutes,
4 times per week for 3 weeks. Participants
in Group A (yoga) performed six asanas
namely,  Uttanpadasana,  Uttanasana,
Chakkichalanasana, Dhanurasana,
Sasanakasana and Salabhasana. Each asana
was performed for 5 minutes. Whereas,
participants in group B performed
structured exercises. It comprised of both
strengthening and stretching exercises.
Strengthening exercises included curl-ups,
planks, pelvic bridging and prone on hands.
Each position was held for 5 seconds and
repeated 10 times except for planks which
was repeated 12 times. Stretching exercises
included  bilateral  knee-chest, and
hamstring stretch. Every position was
maintained for 30 seconds and then
performed three times.

Outcome measures

Pain intensity was the primary
outcome measure of the study, evaluated
using the VAS scale (ICC — 0.97). It is a
scale in which a line is drawn from O to 10,
where 0 denotes "no pain at all" and 10
denotes "worst pain possible". Participants
express their level of pain by pointing to the
appropriate value on a 10-cm horizontal
scale (Bijur, Silver and Gallagher, 2001).

The secondary outcome measures
of the study were muscle performance,
stress and quality of life. Muscle
performance included muscle strength,
flexibility, endurance and abdominal
power. The strength of the transversus
abdominis muscle was evaluated using a
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Pressure Biofeedback unit (Stabilizer
pressure biofeedback, Chattanooga, DJO,
LLC), flexibility using the sit and reach
test, abdominal endurance with the
abdominal static endurance test, back
endurance with Beiring- Sorensen test and
abdominal power with the front power
abdominal test, respectively. Stress was
examined using 10 — 10-item perceived
stress scale (PSS—10). It is a self-reported
scale intended to address how stressful a
person perceives certain circumstances in
their life (reliability = 0.842). The 5-point
Likert scale, which goes from 0 (never) to 4
(very often), is used to rate each item on the
PSS-10. The range of total score is 0 to 40,
with higher scores suggesting greater levels
of perceived stress in an individual
(Maroufizadeh et al., 2018).

Quality of life was assessed using
the Short Form 36 questionnaire (SF-36).
The SF-36 measures eight scales: bodily
pain, physical functioning, general health,
energy/fatigue, role limitation due to
emotional problems, social functioning,
role limitation due to emotional well-being,
and physical problems (Lins and Carvalho,
2016). Reliability of this scale is > 0.75,
and validity is 0.73 — 0.96 (Brazier et al.,
1992).

Statistical Analysis

A Microsoft Excel sheet was used to
compile the data, and descriptive statistics
of SPSS version 21.0 were used for its

analysis. The statistical values were
combined as mean + SD. Repeated
measures ANOVA was used to analyze the
efficacy of yoga and structured exercises on
pain, stress, quality of life and muscle
performance in primary dysmenorrhea and
to compare between the two interventional
groups. Statistical significance was fixed at
0.05.

Ethical Clearance

An ethical clearance certificate was
obtained prior to the start of the study from
the Institutional Ethics Review Board with
letter number AJIRB-EC/07/2020.

RESULT

The intervention program was
completed by 40 female participants (20 in
each group), and 100% of the participants
adhered to the 3-week intervention period.
Participants were allocated randomly into
each group. Furthermore, no negative
impacts of yoga training or a structured
exercise program were observed or
reported. Participants aged 18 to 25 were
included in the study. The mean ages,
menstrual cycle durations, and bleeding
durations of participants in both groups are
listed in Table 1. It suggests that baseline
characteristics of the participants in both
groups included in the study were very
similar.

Table 1. Demographic data of the participants, including the mean age, menstrual cycle
duration and bleeding duration of both experimental groups.

GROUP YOGA STRUCTURED EXERCISES

(GROUP A) (GROUP B)

Population 20 20

(N=40)

Age (years) 21.5+2.64 22.3+2.05

(Mean + SD)

Menstrual cycle duration (days) 3045+ 2.79 29.75 £2.45

(Mean + SD)

Bleeding duration (days) 49 £ 1.11 4.95+0.76

(Mean + SD)
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Pain intensity

Upon evaluating pain intensity
levels using the visual analog scale, it was
recorded that the mean difference in pain
intensity in the yoga group was 2.4 + 1.91
and in the structured exercise group was
1.96 + 1.24. The results indicate a
significant reduction in pain over time (p <
0.05) in both groups; however, there was no
statistically significant difference between
the two interventional groups (Table 2).

Muscle performance

All the components of muscle
performance [muscle strength, endurance
(abdominal and back), abdominal power
and flexibility] also showed significant
improvement in both the groups with time
(p <0.05) but failed to achieve in between-

group and group * time interaction (Table
3).

Quality of life

All eight domains of quality of life
demonstrated significant improvement over
time (p < 0.05). However, there were no
statistically significant differences between
the two groups in any of their domains
(Figures 1 and 2). The stress levels in
participants showed a mean difference of
5.45 + 3.85 in the group that performed
yoga and 6.1 + 4.86 in the group that
performed structured exercises. All
participants in both groups reported a
significant reduction in stress levels over
time, i.e. after three weeks of intervention;
however, there were no statistically
significant differences between the two
groups (Table 4).

Table 2. Showing Mean + SD and repeated measures ANOVA for pain intensity.

Outcome  Assess Group A GroupB F value Significance
measure ment Mean Mean S — p<0.05
+SD + SD NS- p>0.05
Pain Pretest  6.34% 6.74+ Between 0.358 0.553NS
intensity 1.89 2.14 group
(cm) Post test 4.52+ 4.78+ Within time  36.381 0.000%
2.66 2.33
Time*group  0.066 0.799N8

Table 3. Showing Mean + SD and repeated measures ANOVA for muscle performance.

Outcome Assessment Group A Group B F value Significance
measure (Mean + SD) (Mean + SD) S - p<0.05
NS- p>0.05
Muscle strength Pre test 2.5+ 2.65+1.08 Between 0.085 0.772NS
(mmHg) 1.10 group
Posttest 4.05+ 1.19 4.25+ 1.25 Within time 152.000  0.000%
Time*group 0.000  1.000NS
Flexibility (em)  Pre test 23.40+ 21.56+ Between 0.761  0.388N°
9.75 7.55 group
Post test  27.26+ 7.89 24.64+  Withintime 67.90 0.000%
7.40
Time*group 0.848  0.363N8
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Outcome Assessment Group A Group B F value Significance
measure (Mean + SD) (Mean + SD) S - p<0.05
NS- p>0.05
Back endurance Pre test 31.8+ 32.85+ Between  0.071  0.791™%
(sec) 16.78 23.12 group
Post test 43+ 20.71 4555+  Within time 39.100  0.000°
26.69
Time*group 0.154  0.697™°
Abdominal Pretest 4.3+ 0.73 4.4+ Between  0.019  0.890™°
endurance 0.68 group
(grade) Post test 475+ 4.7+ Within time 23.361  0.000°
0.44 0.57
Time*group 0.934  0.340N°
Abdominal Pre test 28.8+ 33.1+ 15.69 Between 2.611  0.114™S
endurance (time) 10.68 group
Posttest 35.65+ 1222 4795+  Withintime 15.456  0.000°
29.15
Time*group 2.101  0.155™8
Abdominal Pre test 136.75+48.53123.964+35.95 Between 1.406  0.243"S
power (cm) group

Post test 167.884+41.71151.804+35.60 Within time 48.035  0.000%
Time*group 0.149  0.701N°

Table 4. Showing Mean + SD and repeated measures ANOVA for stress

Outcome  Assessmen Group A Group B F value Significance
measure t Mean Mean S — p<0.05
+SD + SD NS —p>0.05
Stress Pre test 2125+  21.55+ Between 0.058 0.811N8
591 4.16 group
Post test 16.9+ 1595+  Withintime 35.313 0.000°
5.01 4.83

Time*group  0.557 0.460NS

‘ l | } 1 1 |

Figure 1. Mean pre- and post-intervention scores of quality of life domains of yoga
participants (n=40).
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STRUCTURED EXERCISE

Figure 2. Mean pre- and post-intervention
scores of quality of life domains
of structured exercise
participants (n=40).

DISCUSSION

Women with primary dysmenorrhea
experience extreme pain, stress and
therefore have a poor quality of life. Pain
itself is debilitating in nature, and it can
become really stressful for women to
manage daily activities, especially for those
who are working hard to make ends meet.
Some women continue to lie in their beds,
whereas others depend on pain-relieving
medications to prevent hindrance in their
jobs or studies (Saleh, Mowafy and Hameid
2016). Many studies have been conducted
to design exercise protocols which can
prevent women from this financial burden
or the monthly expense of medications to
manage primary dysmenorrhea. The present
study aimed to compare the effects of yoga
and structured exercises on pain, stress,
quality of life, and muscle performance in
primary dysmenorrhea.

Pain intensity

Participants in the current study who
received yoga treatment reported a
reduction in pain from 6.34 + 1.89 cm to
4.52 + 2.66 cm and those treated with
structured exercises reported a reduction in
pain from 6.74 + 2.14 cmto 4.78 + 2.33 cm.
Results show a significant reduction in pain
intensity in both groups. But when it came
to lessening the severity of pain, none of the
interventions outperformed the others. It is

believed that yoga helps reduce pain
through the gate control mechanism, which
involves the release of natural analgesics. It
not only promotes relaxation but also
reduces tension and fear. Awareness of
breathing while an individual performs
asanas can help reduce pain and promote
relaxation (Rakhshaee, 2011). Even
exercise promotes pain reduction in a
similar fashion to yoga. It enhances pelvic
blood flow and the release of beta-
endorphins, which further boosts the pain
threshold or alleviates pain intensity. It
improves mood and reduces mental
pressure (Proctor and Farquhar, 2006).
These could be the reasons which led to the
reduction in pain in our study.

Rakhshaee evaluated the efficacy of
yoga therapy in females with primary
dysmenorrhea. The results showed that
compared to the control group, the
experimental group's degree of pain
severity and duration was significantly
lower. This study suggested that yoga is a
safe and effective method for managing
primary dysmenorrhea, which supports the
current results (Rakhshaee, 2011). A study
was conducted to compare the impact of
strengthening and stretching exercises on
managing the symptoms of primary
dysmenorrhea. The exercise group's pain
duration and intensity significantly
decreased, according to the results. The
author of this study suggests that this
change occurred due to an increase in
uterine blood circulation, which
consequently led to a reduction in
dysmenorrhea symptoms (Saleh, Mowafy,
and Hameid 2016).

Muscle Performance

Participants’ core strength,
flexibility, endurance and muscle power of
participants were examined before and after
the intervention. All four components of
muscle performance (core strength,
flexibility, endurance and muscle power)
reported significant improvement in muscle
activity within both groups, but there were
no significant differences between the two
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groups. Yoga helps in improving strength
and tone of weak musculature and results in
development of conscious control over
autonomic functions (Nayak and Shankar,
2004) Asanas selected in the present study
work to strengthen core muscles, stretch the
tight muscles and tone the nerves and
organs of pelvis and abdomen (Iyengar,
2005) This improvement could have also
occurred because both exercise and yoga
poses help to improve the uterus's blood
flow and metabolism which helps to
effectively manage the symptoms of
dysmenorrhea (Saleh, Mowafy and Hameid
2016).

A study examined the immediate
effects of physiotherapy and yoga therapy
in diminishing the symptoms of primary
dysmenorrhea. Participants were divided
into two groups, where Group A received
physiotherapy along with K - K-taping and
Group B received yoga therapy. Results
revealed that yoga  therapy and
physiotherapy were equally beneficial in
managing the symptoms of primary
dysmenorrhea (Sharma and Gurprasad,
2019).

Stress

Yoga-treated ladies in the current
study reported a reduction in stress from
21.25 + 591 to 16.9 + 5.01 and in the
exercise group from 21.55 + 4.16 to 15.95
+ 4.83. The findings suggest a significant
reduction in stress in both groups, with no
significant differences observed between
them. It is worth noting that regular
exercise, as well as yoga, helps individuals
achieve mental and physical health stability
by downregulating the hypothalamic-
pituitary-adrenal axis. It then reduces stress
levels. By diminishing the activity of the
sympathetic system, which is primarily
responsible for pain and uterine muscle
contraction (Mahvash et al., 2012),
Sandhiya & Kokhila investigated the
efficacy of yoga and stretching exercises in
women with primary dysmenorrhea.
Results showed that both groups
experienced a reduction in pain intensity

and stress levels. However, contrary to our
results, yoga was more effective than
stretching exercises, unlike what was
reported in the literature, where both groups
equally benefited the participants and no
intervention was found to be better than the
other (Sandhiya and Kokhila, 2018).
Another study was done to find out the
effect of gym ball exercises and yoga asana
on the subjects with primary dysmenorrhea.
Researchers  recruited thirty female
subjects, who were randomly allocated to
either the yoga group (Group A) or the gym
ball exercise group (Group B). Women in
group A were required to complete 60-
second asanas with five repetitions per
session, per day, for three days a week, over
12 weeks. Group B engaged in gym ball
exercises 12 reps/sets with 10 seconds hold,
three sets per day, three days per week, and
12 weeks. Menstrual distress using the
Menstrual Distress Questionnaire and pain
intensity using the VAS scale were
analyzed after 12 weeks of intervention
again. Results stated that Group B reported
significantly less pain and menstrual
distress in comparison to the yoga group
after 12 weeks. This study states that using
a gym ball not only helps improve the
strength and flexibility of muscles but also
focuses on enhancing stability, balance, and
blood supply, which alleviates symptoms of
primary dysmenorrhea(S et al., 2018).

Quality of life

Results from our study report a
significant improvement (p < 0.05) in
quality of life in both groups A and B;
however, there were no significant
differences between the two groups. All
domains of the SF-36 reported significant
improvement by the end of the 3 weeks. In
this study, the quality of life in the
participants may have improved because
yoga coordinates inhalation and exhalation
with different poses, which creates a
'relaxation response' in the neuroendocrine
system.  This  response leads to
improvement in metabolism, muscle
tension and heart rate. It leads to overall
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development of an individual, spiritually,
mentally and physically (Vallath, 2010).
Yoga and exercise, when done regularly,
can help promote quality of life in an
individual by releasing endorphins in the
body, which lead to a reduction in pain
intensity (Proctor and Farquhar, 2006;
McGovern and Cheung, 2018). According
to Yonglitthipagon et al., young females
with  primary  dysmenorrhea  who
participated in the research found that 12
weeks of yoga improved their physical
fitness and quality of life, while also helping
to manage menstrual pain.
(Yonglitthipagon et al., 2017) Onur et al.
from their study suggest that a home-based
exercise programme helped reduce pain
intensity and led to an improvement in the
quality of life of the participants. The
exercise programme included aerobic
training, stretching exercises and relaxation
exercises (Onur et al., 2012).

Study limitations

This study is not without
limitations. The study was conducted on a
group of 18—to 25-year—old non-athletic
girls. Long-term effects of yoga and
exercise in women with primary
dysmenorrhea were not seen with follow-up
assessment. Assessment was done in
multiple settings, and treatment was
conducted virtually. The study involves the
inclusion of women only from an urban
setting.

Future research

A Study can be done with a bigger
sample size. To determine whether
adhering to a longer intervention yields
different or better effects, further research
should be conducted. Double blinded trial
can be conducted. Another study involving
women from rural areas or those
participating in various sports could yield
varying results. In this study, virtual
sessions were conducted at the participant's
home setting for the yoga and exercise
group due to COVID-19 restrictions.

Future studies can be conducted in a single
setting to minimize the impact of
environmental factors.

CONCLUSIONS

The results of this research support
both yoga and exercise as an alternative or
complementary mode of management for
primary dysmenorrhea, with or without
medication. Both the interventions
compared in this study are low-cost, easy-
to-perform, non-time-consuming
approaches that can be performed anywhere
and do not necessarily require a
professional setting. Furthermore,
according to our study, both interventions
delivered similar effects; therefore, women
can select either one based on their
condition, status, or interest.
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