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Introduction:-

Objective: To assess the clinical efficacy of yoga as an alternative
therapy for primary dysmenorrhoea.

Methods: 151 female students, 18-25 years old, with primary
dysmenorrhoea were selected and assigned to test (n = 75) and control
groups (n = 76). Numerical Rating Scale (NRS) and Visual Analogue
Scale (VAS) for pain were administered at baseline and after one
menstrual cycle or 30 days. The test group was subjected to Yoga
intervention. The control group did not receive any intervention during
one menstrual cycle or 30 days duration.

Results: Significant reduction in the perceived pain after yoga
intervention as compared to control groups was observed. 1% of the
test group reported complete pain relief using NRS scale. There was
also a decrease in number of subjects with severe pain from 8 to 1 after
the yoga intervention. Compared to control group, students with yoga
intervention demonstrated significant improvement in perceived pain
(P<0.01).

Conclusion: With a regular practice of yoga, that is Pranayama, the
pain of dysmenorrhoea was controlled, indicating the benefits of
anuloma viloma pranayama in primary dysmenorrhoea. Hence, training
for yoga should be done at school level and recommended for regular
use in their homes.

Copy Right, 1JAR, 2017,. All rights reserved.

Dysmenorrhoea is a cyclical pelvic pain associated with menstruation. It is cramping, lower abdominal pain
occurring just before and/or during menstruation, lasting for 1-3 days, usually commencing soon after menarche
once regular ovulation is established (Ee C, Pirotta M,2006).

It has been observed that approximately 50-90% of the adolescent and young working women suffer from
dysmenorrhoea. Dysmenorrhoea leads to increased absenteeism in schools and workplace and lesser quality of life
in women (Smith RP and Kaunitz AM, 2013, Shabnam Omidvar,Khyrunnisa Begum, 2011). In India, none of the
studies reported the prevalence of dysmenorrhoea at national level. However, Omidvar (2011) conducted a survey
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among college students from Mysore in Karnataka state reported the prevalence as 78.2% (Shabnam Omidvar and
Khyrunnisa Begum, 2011).

Several treatment modalities like medications and home remedies being used by primary dysmenorrhoeics are either
not effective or produces long term side effects (Chaudhuri A and Singh A,2012). Simple lifestyle modifications
such as yoga may help in alleviating pain during menstruation (Sivananda SS, 1978). However, no study till date has
been done to prove the effect of anuloma viloma pranayama on dysmenorrhoea.

Anuloma viloma is one of the eight varieties of Pranayama. Anuloma means ‘Cyclic’ and Viloma means ‘anticyclic’
(Sivananda SS, 1978). Anuloma Viloma pranayama is seen to ‘balance’ both the right and left brain as was
evidenced with EEG in one study (Jr SA and Kuna M, 1994). It hence allows one to be calm and alert.

Yoga is proved to produce calmness which may alleviate irritability and allow them to carry out their normal daily
activities (Rakhshaee Zahra, 2011). There is a paucity of research in the field of effects of pranayama, especially
Anuloma Viloma Pranayama - the simplest among all others, on dysmenorrhoea that made us do this study. Present
study assessed the effect of pranayama in yoga, on primary dysmenorrhoea.

Material & Methods:-

The study was conducted over a period of 6 months, between October 2012 and April 2013 in the Department of
Physiology, Kasturba Medical College, Manipal, India. Ethical approval has been obtained from the Institutional
Ethics Committee (reference number: IEC 372/2012) and informed written consent was taken from all the
participants.

There were a total of 151 young females, 18-25 years old, with primary dysmenorrhoea were selected through
personal interview from undergraduate and postgraduate nursing and medical students of Kasturba medical college,
Manipal. Participants were selected for either yoga intervention (n=75) or to become control (n= 76), for a period of
one menstrual cycle (can vary from 21 to 35 days from person to person) according to inclusion and exclusion
criteria (given below) (D C Dutta, 2013).

The subjects willing for Yoga intervention were asked to sit in a hall which was ambient, well-ventilated, quiet room
at room temperature, daily for a session of 15 minutes, in the morning before meals, during one menstrual cycle time
period, from 3" day of the first menstrual cycle after enrolling into the study to the 3"day of the subsequent
menstrual cycle. Initially, participants in the test group were trained for Anuloma Viloma Pranayama by the yoga
expert and they practiced in the following days.

The yoga practice was in such a way that, subjects were seated in Sukhasana and right hand held in Vishnu mudra.
They were asked to close their eyes and concentrate on their breathing via their nostrils. Anuloma Viloma
pranayama (alternate nostril breathing) consists of only Puraka (inspiration), Rechaka (expiration) at a ratio of 1:1
and gradually increased to 1:2 initially for first two weeks after which Puraka, kumbhaka (retension) and Rechaka
was performed for next 2 weeks at a ratio of 1:4:2, performing kumbhaka for 16 counts.

Duration for each breath (inhalation or exhalation) varied in the first week. For the first three days, four seconds
(period of completion for each breath), next two days, eight seconds and last two days, sixteen seconds was advised.
However, only when one became comfortable with the given duration for each breath, was she allowed to advance
her counts further.

During first week, Anuloma Viloma Pranayama was performed by closing right nostril with the right thumb and
complete exhalation with left nostril for 4 counts, after which inhalation was done for 4 counts with left nostril. Then
the left nostril was closed using the right ring and small fingers and thumb closing the right nostril was released. The
same 4 counts of exhalation first and then inhalation for 4 counts was performed this time through the right nostril.
This entire process of pranayama was performed for 15 minutes. Time for each breath was extended till exhalation
for 16 seconds and inhalation for 16 seconds was performed by the end of the first week. During the second week,
ratio was changed and exhalation was for twice the time of inhalation. Anuloma Viloma pranayama was carried out
with exhalation (32 seconds) and inhalation (16 seconds).
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In the third and fourth week, Anuloma viloma pranayama with retention or Nadi Shodhanam with kumbhaka was
taught. Inhalation for 4 counts via the left nostril, retention for 16 counts by closing both nostrils and exhalation for
8 counts via right nostril by removing the thumb was performed. Again inhalation for 4 counts via the right nostril,
retention for 16 counts and exhalation for 8 counts via the left nostril was performed. This makes one complete
cycle of anuloma viloma pranayama. It was performed for 15 minutes (Swami Rama 2012, Yogi Svatmarama).

Inclusion criteria:-
Under graduate and post graduate medical and nursing students with regular menstrual cycles of normal duration
were enrolled.

Exclusion Criteria:-

Smokers, alcoholics, unable to follow exercise regime, those suffering from any chronic disease conditions like
allergy, arthritis, hypertension, migraine, epilepsy and diabetes or taking any medications like pain Killers or
hormonal tablets were excluded from the study. In addition, those already practicing any kind of yoga or exercises
were excluded from the study.

Instruments Used:-

1. Semi structured Questionnaire/ Performa: A semi structured questionnaire was used to collect the personal
information on demographic and physiological details. The Performa was filled by the investigator after
personal interview with each subject.

2. Their pain during menstruation was recorded using pain scales; Visual Analogue Scale (VAS) and Numerical
Rating Scale (NRS).

VAS: The Visual Analogue Scale is a horizontal line of length 10 cm, with no interrupted markings, which starts
with a smiling face (indicating no pain) and ends with sad face (indicating worst face).

NRS: The Numerical Rating Scale consists of a range of numbers from 0-100 with markings at intervals of 10.
The subject selects and marks the approximate point on the VAS and approximate number on the NRS scale; 0
indicates ‘No pain’ and 100 indicates ‘“Worst Possible pain’(MJ H et al, 2011).

VAS and NRS is also categorized into four grades — ‘no pain’: scaled as 0, ‘mild and tolerable pain’: scaled as 10-
30, ‘moderate and seriously disturbing pain’: scaled as 40-60 and ‘severe and unbearable pain’: 70-100. Two pain
scales where used to minimize the errors inherent in each of them.

Assessment:-
First baseline recording of pain using VAS and NRS were performed on the third day of menstrual cycle and second
recording was done on the 3"day of the subsequent menstrual cycle.

Statistical Analysis:-

Data entered in to MS excel and descriptive measures (mean (SD) or proportions) were calculated. Age, Menarche,
VAS and NRS scores at base line and VAS and NRS scores at the end of the study were compared between yoga
intervention group and control group using independent t-test. In addition, VAS and NRS scores were compared
between baseline and at the end of the study using paired t-test for both the study groups (yoga intervention group
and control group). A p- value < 0.05 was considered as statistically significant. SPSS version 16 was used.

Results:-

There were a total of 151 participants enrolled in to the study from undergraduate and post graduate medical and
nursing students. Mean age group and age at menarche for interventional and control groups are 21 years and 13
years respectively. The baseline characteristics Age, Menarche, VAS and NRS scores were compared between yoga
intervention group and control group using Independent Student’s t- test and found to be not significantly different
and comparable. Chronological age (p-value= 0.909) and age at menarche (p-value= 0.952), VAS (p-value= 0.861),
NRS (p-value= 0.811) were similar in both groups (Supplementary table 1).
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Table 1:- Showing the pain intensity before and at the end of the study in both control and test groups and also the P
values obtained with paired Student’s t- test.

Outcome Group N Mean SD t- value p- value
variable
VAS Pre Test 75 41.84 20.57
Post Test 75 37.81 18.93 2.013 0.048
VAS Pre Control 76 41.49 12.44
Post Control 76 45.40 15.95 -2.235 0.028
Pre Test 75 40.27 20.60
NRS Post Test 75 30.13 19.10 9.224 0.0001
Pre Control 76 40.533 11.14
NRS Post Control 76 39.20 17.76 1.395 0.167

In the test group,

baseline value of VAS declined from 41.84 to 37.81 by the end of the study and baseline value of
NRS declined from 40.27 to 30.13 by the end of the study (Table 1). In the control group, the baseline value of VAS
has increased from 41.49 to 45.40 by the end of the study (p-value=0.028).

Figure 1:- VAS Scores according to pre and post based on cases and control
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Figure 1 and Figure 2 pointed out different levels of severity of the dysmenorrhoerric pain among the cases and
control participants assessed by VAS and NRS pain scales. Total 151 participants (75 cases and 76 controls) were
shifted to different levels of pain post yoga.
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Figure 2:- NRS Scores according to pre and post based on cases and control
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In addition, we calculated the number of participants shifted across various pain levels as below. Using VAS pain
scores, among the 75 participants in test group, 15 were severe at baseline and 11 of them became moderate and 4
remained same after the intervention program. Similarly, among the 37 having moderate pain, 22 remained the
same, 11 became mild and 4 became severe (Chi_value = 25.150, p-value=0.0004).

Using VAS pain scores, among the 76 participants in control group, 4 were severe cases at baseline and 3 became
mild and 1 became moderate. Similarly, among the 57 moderate, 9 became mild, 2 became severe and 46 remained
moderate. Among the 15 mild, 4 became moderate and 11 remained the same. ( Chi_value=24.249, p-value=0.0001)
Using NRS pain scores, among the 75 participants in test group, 63 were moderate at baseline and continued to be
the same in the post test. Similarly, among the 12 severe, 1 became mild, 8 became moderate and 3 remained the
same (Chi_Value — 22.18, p-value-0.0001) (Table not given).

Using NRS pain scores, among the 76 participants in control group, 4 were severe and 3 became moderate and 1
remained the same. Similarly, among 46 moderate, 6 became severe, 25 remained and 15 became mild. Also, among
the 26 mild, 1 became severe, 5 became moderate and 20 remained the same. (Chi_ Value — 16.413, p-Value- 0.003)

Since VAS and NRS scales showed similar results, it can be pointed out that anuloma viloma pranayama is
beneficial in reducing the menstrual pain in primary dysmenorrhoeics.

Discussion:-

Primary dysmenorrhoea is experienced with varied pain intensity— it may range from mild to severe (causing
inability to perform daily activities). Medications and home remedies are found to be not effective in reducing this
pain and may also produce side effects on prolonged use (Chaudhuri A and Singh A, 2012). Hence, in the current
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situation, a simple lifestyle change, such as including pranayama, may help in reducing the pain and improve quality
of life in primary dysmenorrhoeics for all levels of pain intensity.

In the present study, we observed a significant reduction in pain intensity reflected by decrease in the average pain
scores and a shift from severe and moderate pain to mild pain in the test group at the end of the study when
compared to control group. After yoga, using VAS, a shift is noted from moderate and severe to mild (37%) whereas
in the control group only 30% were in the mild category (Figure 1).

After yoga, the number of dysmenorrhoeics reporting with none pain using NRS has increased from 0% to 1%,
while the number of participants experiencing severe pain has reduced from 16% to 4%. . In contrast, none reported
with complete pain relief in the control group and there was an increase in the number of dysmenorrhoeics suffering
with severe pain (Figure 2). Using NRS, there was no change in the number of participants in moderate pain post
yoga. However, in the control group there was a noticeable shift from moderate to severe (61% to 8%).

There was also a significant reduction in average pain scores with VAS (P value < 0.01) and with NRS (P value
<0.0001) in the test group by the end of the study. However, the control group showed an insignificant increase in
average pain scores (Table 1). These findings are in line with previous studies, showing a significant reduction in
pain scores (P value < 0.0001) and also a shift towards none and mild categories (Rakhshaee, Zahra 2011, Nag U
and Kodali M, 2013, Usha N and Madhavi K,2013).However, these studies have used a variety of yoga techniques
(asanas, breathing techniques and meditation) combined together to bring about reduction in pain scores.

Our results are comparable with Rakhshaee Z, who suggests that this reduction in pain intensity could be due to the
effect of yoga therapy on influencing the components of pain such as tension and fear. Awareness and controlled
breathing, especially the exhalation is the relaxation part of the yoga therapy that reduces tension and the
suggestions in yoga therapy reduces the fear component (Rakhshaee, Zahra,2011).

In this study, the controlled breathing might have produced a relaxation response in the participants to decrease their
pain intensity. Also, the awareness and concentration required to keep the timing of breaths could have induced the
participants into a meditative state and so increased the threshold to pain. Budding attention in alternative and
complementary medicine has led to the appreciation of yoga in the world and acknowledges its medical benefits
when presented with scientific evidence. This study contributes to the development of knowledge in gynecological
field about how female adolescents with dysmenorrhea can manage themselves.

Till to date, to the best of our knowledge, the published data regarding effect of a single pranayama on primary
dysmenorrhoea is found to be lacking and yet to be established. The similar studies we have found have used yoga
as part of an exercise program to increase general health, reduce stress, improve flexibility and strengthening of
muscles, and used to alleviate chronic pain (Carlson K.J. et al, 1996).

The present study aimed to assess the subjective feel of the participants in reduction of pain or irritability. It is not
identified whether there is any actual reduction in pain and irritability or whether the tolerance of the participant is
increased by increasing the inherent level of calmness by the intervention of yoga. The obtained data is collected
from young female volunteers with moderate to severe pain, enrolled in the yoga program and those with mild to
moderate pain enrolled in the control group, as this study was done on a voluntary basis. This has led to a natural
bias and is a limitation of the study.

Finally, comparisons of pranayama, meditation as well as other varieties of asanas on primary dysmenorrhoeics to
understand which aspect of yoga is effective in alleviating pain may be suggested for future study.

Conclusion:-

The present study has demonstrated the efficacy of practicing Anuloma Viloma pranayama on pain intensity in
dysmenorrhoeics during menstruation. As dysmenorrhoea is mainly a problem in younger age group, the young
female adults may be motivated to include a simple-to-learn, noninvasive, safe and cost-effective pranayama —
especially a single practice of yoga: Anuloma Viloma pranayama — in their daily life, to lessen the pain intensity in
dysmenorrhoeics.
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The practice of Anuloma Viloma pranayama regularly for a short period of one menstrual cycle of about 30 days,
has beneficial effects in relieving dysmenorrhoeic pain. Compliance to yoga may be improved by including yoga
classes into college curriculum and awareness about it as a therapy for menstrual pain may be emphasized by the
medical professionals.
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