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Abstract

Background: Dysmenorrhea or painful menstruation is considered as the most prevalent problem in women. Therefore, this 
study aimed to evaluate the effects of  eight-week yoga exercises in water on the intensity and duration of  pain in female students 
with primary dysmenorrhea. 
Methods: In this clinical trial study, we recruited 40 female students aged 18 to 26 years old with primary dysmenorrhea. 
They were divided into experimental and control groups. Both groups completed the pre- and post-test questionnaires. The 
experimental group participated in an eight-week yoga exercise plan in water. Shapiro-Wilk test was used for the assessment of 
the normality of  the data. The Wilcoxon test was employed to compare the data. P≤0.05 was considered statistically significant. 
Also, this clinical trial was registered in the Iranian Registry of  Clinical Trials with the code of  IRCT20120215009014N245.
Results: After eight weeks of  yoga practice in water, a significant decrease was observed in the severity of  pain (P=0.001), pain 
duration (P=0.001), and the number of  painkillers used in the experimental (P=0.001) group whereas no significant changes were 
found in the controls.
Conclusion: Doing yoga exercises in water can be an appropriate strategy to help reduce the severity and duration of  pain and 
the number of  pills used by females with primary dysmenorrhea.
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1. Introduction

Dysmenorrhea is a Greek term meaning the difficult 
flow of menstruation; it describes painful menstruation 
(1). Dysmenorrhea is caused by painful cramp originating 
in the uterus and is one of the most important causes of 
pain in the pelvis, abdomen, and lower back in the first few 
days of menstruation and menstrual disorders in women 
(2). Women with dysmenorrhea are more sensitive to 
menstrual pain in and out of the uterus compared to 
those without dysmenorrhea (3). Dysmenorrhea can 
be categorized into two types, namely primary and 
secondary types. The menstrual pain occurring in the 
absence of verified pelvic diseases can be defined as the 
primary dysmenorrhea, which is the most common 
complaint of young women with menstrual disorders (4) 
and  lasts for one to three days. Secondary dysmenorrhea 
is the occurrence of painful bleeding due to pelvic 
diseases, such as endomyosis, pelvic inflammatory 
disease, cervical stenosis, bicornuate uterus, and uterine 
leiomyomas (5). Primary dysmenorrhea or menstrual 
pain occurring in the absence of pelvic disease can be 

considered as a prevalent debilitating disease affecting 
45-95% of women (6). The main symptoms of primary 
dysmenorrhea are muscle spasms in the suprapubic 
area during 8-72 hours after menstruation, increasing 
in the first few days of menstruation. It is much similar 
to labor pain accompanied by abdominal cramp and 
the pain extends to the lower abdomen into the thighs. 
In addition to painful cramp, the majority of women 
with this disorder suffer from other symptoms related 
to menstruation, including back pain, thigh pain, fever, 
watery bowel movements, nausea, and throwing up (7, 
8). Pain on one side of the pelvis or abdomen is the most 
common primary dysmenorrhea-associated symptom. 
Hypertension, reduced uterine circulation, and 
increased peripheral nerve sensitivity can also intensify 
the pain (9). It shown that inappropriate life habits, such 
as insufficient sleep and nutrition, are associated with 
primary dysmenorrhea(10). The most common pain is 
in the second decade of life reducing at the age of 35 
years (some women with primary dysmenorrhea have 
severe pain of 3-33% lasting 1-3 days) (11). According 
to the available evidence, dysmenorrhea attributes to 
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certain outcomes, such as painful menstruation, pain 
sensitivity, along with changes in sleeping pattern, QOL 
(quality of life), and mood of females. In severe cases, 
it causes disability and inefficiency accompanied by 
absenteeism from school or work (3). Modification of 
lifestyle factors, such as exercise, can be an effective step 
in preventing, controlling, and even treating primary 
dysmenorrhea (12); for example, it was shown that birth 
control pills, including low-dose estrogen, reduce the 
pain of dysmenorrhea. However, some women cannot 
take pills due to drug and chemical allergies (13). Hence, 
they use non-chemical and non-medical methods, such 
as medicinal herbs and traditional medicine, rest, sleep, 
heat, and exercise to reduce the pain (13). According to 
the above-mentioned information, one of the measures 
taken for the treatment of primary dysmenorrhea 
is physical activity that has been recommended 
by physicians for primary dysmenorrhea since the  
1930s (14).

One of the proposed exercises for improving primary 
dysmenorrhea is yoga. Yoga is a sport that reduces 
stress through reducing sympathetic activity (15, 16). 
This sport can decline menstrual pain and increase the 
ability to better accept and control the pain (17).

In addition, it boosts mental function and various 
aspects of health related to physical fitness in young 
and healthy people, especially women (18, 19). Research 
has indicated that Ball and Asana Yoga exercises are 
conducive to relieving severe menstruation pain in 
women with diabetes (20). Moreover, a previous study 
demonstrated significant improvement in menstrual 
pain, quality of life, and physical fitness in young 
women with primary dysmenorrhea after prescribing 
yoga (21).

Since thousands of years ago, water has been used 
for treating a variety of physical diseases, which is 
today introduced as hydrotherapy and exercise in 
water. Floating is a unique property of water that causes 
a beneficial physiological response. It is particularly 
useful for patients with chronic pain because when 
people float at different depths, the force of gravity 
is minimized, the hydrostatic resistance, muscular 
endurance, and strength is improved, and the pain of 
primary dysmenorrhea is reduced (22, 23).

Therefore, according to the studies and the high 
percentage of students with primary dysmenorrhea, 
we conducted this research to investigate the effects of 
yoga and hydrotherapy on reducing pain severity and 
duration in those with primary dysmenorrhea. 

2. Methods

This was a randomized controlled trial under the 
IRCT registration number IRCT20120215009014N245. 
Based on previous research (24), using G*Power version 
3.1 software, a sample of size n=40 was obtained 
based on convenience sampling method considering 
the following factors: α=0.05, β=0.20, pre-test pain 
intensity=7.65±2.94, post-test pain intensity=4.88±2.92 
for dependent t-test of pain intensity of the experimental 
group. The subjects were selected and allocated to 
either the experimental group (n=20) or control group 
(N=20) using simple blocked randomization method. 
The study population included female students with 
primary dysmenorrhea, who participated in this 
experiment voluntarily. The inclusion criteria were 
having primary dysmenorrhea according to the 
physician’s diagnosis, being single, being 18 to 26 years 
old, and not having physical activities and exercises 
in the previous year. The exclusion criteria including 
a history of second dysmenorrhea, having a regular 
exercise program, a history of sports-limiting diseases, 
and the presence of obvious static malalignment based 
on the New York scale. All the participants signed an 
informed consent form (22). The research variables 
comprised independent and dependent variables. The 
independent variables were yoga exercises in water 
while the dependent ones included pain intensity, pain 
duration, and the number of drugs used by the subjects. 
The control and experimental groups did not have any 
intervention, except for completing the McGill and Pain 
Diary questionnaires during menstruation. Pre- and 
post-test questionnaires were given to the participants. 

2.1. Procedures

The study subjects participated in this study 
voluntarily. They were recruited if they met the 
aforementioned inclusion criteria. 

In the first step, the participants completed the 
pre-test questionnaires. Subsequently, the participants 
in the experimental group performed yoga exercises 
in water under the supervision of an instructor and 
researcher, twice a week; each session lasted for 45 
min and the entire exercise plan was conducted for 
eight weeks in a pool with water temperature of 28 °C 
in the Bu Ali University Pool in the summer. A water 
temperature of 28-30 °C is suitable for increasing blood 
circulation in those with primary dysmenorrhea (25, 
26). The control group was also asked not to do any 
specific activity during the eight weeks, except for 
daily activities. At the end of the training sessions, 



63Women. Health. Bull. 2022; 9(2)

Water yoga exercises and the girls with primary dysmenorrhea

both groups completed Pain Diary and McGill 
questionnaires again as the pre-test. In addition, the 
control group voluntarily participated in the same 
protocol performed by the researcher under the same 
conditions as the experimental group after the end of 
the research period.

2.2. Measurement

McGill Pain Questionnaire (MPQ) 

This questionnaire is a tool for measuring pain, 
which is one of the most complex processes in the 
human body with different physical and psychological 
dimensions. As a multidimensional verbal scale 
of pain, MPQ has five dimensions: pain intensity, 
location, pattern, quality, alleviating, and aggravating 
factors. Previous research has proven the reliability of 
the Persian version of MPQ in Iranian population (27).

2.3. Pain Diary Questionnaire

This questionnaire was developed for the 
prospective measurement of pain severity, pain-related 
disability, and taking drug. By using this questionnaire, 
menstrual pain (for seven days) and activities that are 
limited or lost during the menstruation period were 
recorded. Primarily, the subjects were asked to report 
their activities since the first day of menstruation to the 
end in Pain Diary Table. In order to determine the pain 
for each person at the site of pain, pain intensity (rate 
d on a scale of 0 to 10), OTC pills (over-the-counter), 
and the number of pills were recorded. In the current 
study, the average pain severity during seven days was 
obtained for all the participants. In addition, the total 
number of OTC pills taken by the subjects to reduce the 
pain during seven days was obtained (28).

McGill Test measures pain severity and includes 
six levels, namely none (0), mild (1), uncomfortable 
(2), distressing (4), very bad (4), severe (5), and  
excruciating (6).

This scale can be used at different times of the day 
or daily to measure the severity of pain during a day.

2.4. Exercise Protocol

Yoga exercises in water were performed in a 
pool with dimensions of 16 * 25 m in Bu Ali pool in 
Hamedan, Iran for eight weeks. Sponge noodle was 
also used as a means of staying afloat and exercising 
in water. These exercises were conducted at three 

stages. Initially, yoga mental relaxation and breathing 
(pranayama) was performed; yoga breathing is an 
important part of spiritual health and spirituality in 
the Hindu traditions. Pranayama can quickly bring 
the brain back to the present moment and reduce 
stress. Moreover, clinical evidence has shown that yoga 
breathing techniques can be used to treat the symptoms 
of anxiety and/or depressive disorder and PTSD (post-
traumatic stress disorder) depression, anxiety, and 
post-traumatic stress disorder (29). These techniques 
can contribute to reducing the intensity of pain and 
its duration in people with primary dysmenorrhea (30, 
31). This exercise was done for 5 min.

2.5. Yoga Stretching Exercises (Asana) 

Asana exercises reduce fatigue, stress, and 
depression, increase well-being, and improve emotional 
function, and the quality of life. These exercises were 
done in three sets with 15 repetitions, which lasted for 
30 min (31).

2.6. Yoga Relaxation (Shavasana)

At the end of the exercise, Shavasana was practiced 
for 10 min. Shavasana is relaxation of the body while 
lying on water (immersion in the back) (19).

In this study, after collecting and entering the data 
in SPSS version 20, descriptive statistics, including 
frequencies, means, percentages, and standard 
deviations, were employed to analyze the data. We also 
utilized Shapiro-Wilk test to assess the normality of 
the data. Wilcoxon test at a significance level of 0.05 
was used to compare the pre-test and post-test data 
obtained from both groups.

Regarding insignificance of Shapiro-Wilk test, non-
parametric Wilcoxon test was employed to compare 
the pre-test and post-test data of the control and 
experimental groups.

2.7. Protocols

Pranayama 

1. The subject should first sit in a chair in water, with 
the shoulders and head out. They should place their 
right hand palm in front of their face, then, try to gather 
their fingers together. They then place their thumb on 
the left nostril and respire via their right nostril. 

2. They close their right nostril using the pinky 
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finger and breathe through the left nostril (3 sets for 
each nostril, 20 rep).

3. The subject should float on water (those who do 
not have good buoyancy should float on the water using 
sponge noodles), then close the eyes and inhale and 
exhale through the nose (3 sets of 30 seconds).

4. With or without the use of sponge noodles, the 
subjects should inhale through the nose and then squat 
into the water and exhale into the water through the 
nose (3 sets, 15 rep).

2.8. Stretching Exercises (Asana Exercises)

Tree Movement:

1. The subject stands in the position of Tadasana 
(mountain) (3 sets, 10 rep). 

2. As they exhale, they lift their left foot and place it 
on their groin, with toes pointing down (3 sets, 10 rep).

3. Using a rope, open the arms to the sides. In this 
case, the palms should be facing the ground (3 sets, 10 
rep).

4. They exhale, palms facing up (3 sets, 10 rep).

5. They raise their arms at the same time and try 
to stare at a point in front of them and breathe from 
abdomen to maintain the balance (3 sets, 10 rep).

Warrior 2:

1. The subject stands in a mountain position 
(Tadasana) (3 sets, 10 rep each side).

2. They spread the legs twice the width of the 
shoulders (3 sets, 10 rep each side).

3. Now they open both arms and place them parallel 
to the ground and turn the head to the left (3 sets, 10 
rep each side).

4. They should place left foot at a 90-degree angle 
and bend the knee, keep their hips in line with arms 
(180 degrees) and stay in this position for 30 seconds to 
1 minute (3 sets, 10 rep each side).

Warrior 3:

1. They stand in the Tadasana (mountain) position 

(3 set, 10 rep each side).

2. The subjects raise both hands and stand straight. 
The palms of the hands should face each other (3 set, 10 
rep each side).

3. They bring the left leg back, slowly bending it 
forward, straighten their back and stretch the arms well. 
Their arms and legs should be in the same direction (3 
set, 10 rep each side).

4. They raise the left foot and at the same time 
straighten the right foot, keeping hands parallel to the 
ground. In this position, they raise the legs and place 
the torso and arms parallel to the ground (3 set, 10 rep 
each side).

Cobra movement:

1. The subjects should stand by the pool wall facing 
the wall, and the water level should be up to the chest 
(3 set, 15-20 sec).

2. They place hands gently against the pool wall (3 
set, 15-20 sec).

3. Turning the head back is the next stage, so that 
the back of the curve and the head of the subject hit the 
water (3 set, 15-20 sec).

4. They stand on the tip of their foot and push their 
body against the wall from the bottom (3 set, 15-20 sec).

5. They should now hold their breath for a moment, 
and then exhale gently in order to return to their 
original position (3 set, 15-20 sec).

Triangle:

1. They stand one meter away from the pool wall 
while the water level should be up to the waist (3 set, 
15-20 sec each side). 

2. The right side of the body should be next to the 
pool wall. They place the right hand next to the right 
leg. The subject’s arm should be parallel to the water (3 
set, 15-20 sec each side).

3. The subjects spread their legs shoulder-width 
apart and point the right foot toward the pool wall and 
the left foot forward (3 set, 15-20 sec each side).

4. They take a deep breath and raise the left arm and 
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lie on their head until the left side of the body is bent 
towards the pool wall (3 set, 15-20 sec each side).

5. They keep the left foot firmly on the floor of the 
pool and will feel the stretch along the left side of the 
body (3 set, 15-20 sec each side).

6. They need to keep this position for a moment, 
release, and repeat it on the other side (3 set, 15-20 sec 
each side).

Pull to the sides:

1. The subjects experiment stand in the Tadasana 
(mountain) position and breathe slowly (3 set, 15 sec 
each side). 

2. They raise the right arm straight with the rope 
and touch it with the ear (3 set, 15 sec each side).

3. With the exhale, they give more tension to the 
right arm and bend from the right side and breathe 
slowly (in this movement, the stretch is completely 
to the right). This movement is repeated in the other 
directions (3 set, 15 sec each side).

Nataraja Sana: 

1. The subjects stand in condition Tadasana 
(mountain) and breathe slowly (3 set, 15 sec each leg). 

2. The subjects should lift all their weight on the sole 
of the right foot and bend the left foot from the knee 
and hold the ankle or toe with the left hand. They lower 
the toe toward the buttocks so that the muscle on the 
thigh of the left foot is stretched (3 set, 15 sec each leg).

Shavasana:

1. The subjects first place a sponge noodle under the 
knee and the other under the head, and gently bring 
their hands to the end of the noodle.

2. The buttocks should go slightly below the body.

3. The subjects tilt the head slightly and float on water.

4. They float the whole body on water for 5 minutes.

Statistical Analysis  

Shapiro-Wilk test was carried out to examine data 
distribution. Afterwards, we utilized non-parametric 
Wilcoxon test for examining the within group 
differences for the study variables. All the data analyses 
were performed via SPSS version 20, and P value<0.05 
was considered statistically significant. 

3. Results

40 single female students with primary 
dysmenorrhea participated in this study (Figure 1). The 
inclusion criteria were: 1. Age range of 18 to 26 years; 
2. Having primary dysmenorrhea according to the 
doctor’s diagnosis; 3. Being single. 

Table 1 represents the demographic characteristics 
of the study participants, such as age, weight, height, 
and body mass index (BMI).

As shown in Table 2, there was a significant difference 
between the mean scores of pain intensity in the pre- 
and post-test of the experimental group (P=0.001). 

Figure 1: The figure shows the CONSORT flow diagram of the study.
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Meanwhile, there were no significant differences 
concerning the mean scores of pain intensity in the 
pre- and post-test of the controls (P=0.173).

Furthermore, we observed a significant difference 
between the mean scores of pain duration in the pre- 
and post-test of the experimental group (P=0.001). 
However, there were no significant differences between 
the mean scores of pain duration in the pre- and post-
test of the controls (P=0.336).

Additionally, a significant difference was found 
between the mean scores of drug consumption in the 
pre- and post-test of the experimental group (P=0.001). 
Nevertheless, concerning the mean scores of drug 
consumption, we observed no significant differences 
between the pre- and post-test of the controls (P=0.331).

After the eight-week yoga practice in water, the 
severity of the pain in the female students reduced from 
7.35 to 1.70 (P<0.05), the duration of pain reduced from 
2.25 to 1.45 (P<0.05), and the number of pills taken 
reduced from 2.45 to 0.65 (P<0.05). Meanwhile, no 
significant changes were observed in the control group.

The statistical sample of the study includes female 
students of Bu Ali Sina University. Those with first 
dysmenorrhea, which was recognized by the statistical 
community, as well as those who consented to participate 
in the research were then selected according to the 
inclusion criteria. The present study revealed the positive 
effects of an eight-week yoga exercise plan in water. 

4. Discussion

The obtained results revealed that eight weeks of 
water yoga practice positively affected the pain intensity 
in female students with primary dysmenorrhea; a 
significant difference was observed concerning pain 
intensity between the experimental group and the 
control group. It was also shown that eight weeks of 
water yoga practice had an effect on the duration of pain 
in female students with primary dysmenorrhea; there 
was a significant difference in terms of the duration of 
pain in the experimental group and the control group. 
The results also implied that the applied exercise plan 
had an effect on the drug use of female students with 
primary dysmenorrhea; the drug use was significantly 
different in the experimental group with that in the 
control group.

Yoga activates muscle coagulation. It increases 
muscle strength and flexibility and reduces pain 
severity (32). This sport is also believed to reduce blood 
progesterone levels and the severity of pain in primary 
dysmenorrhea (33). Ganesh and colleagues investigated 
the effect of pranayama in slow and fast phases on the 
quality of life and pain of physiotherapist girls with 
primary dysmenorrhea. The results showed that slow 
pranayama (nadi shodhana) was effective in improving 
the quality of life and pain severity; this is consistent 
with our results (34). 

Ulaa and co-workers stated that yoga was the 
most effective intervention on reducing the duration 

Table 1: Demographic characteristics of the study participants
Groups Experimental group Control group P value

Mean±SD Mean±SD 
Age (years) 22.2±65.11 22.1±20.85 0.26
Height (Cm) 165.5±55.17 164.4±80.83 0.638
Weight (kg) 60.8±23.65 61.14±15.36 0.806
BMI (BMI) 21.2±95.82 22.4±46.73 0.679
*SD: Standard Deviation

Table 2: The effect of water yoga exercises on the pain intensity, pain duration, and drug consumption in female students with primary 
dysmenorrhea

P valuePost-testPre-testGroupsVariables
SD**MeanSD**Mean

0.001*2.271.701.757.35Experimental group Pain Intensity (pom*)
0.1731.857.671.747.16Control group 
0.001*1.201.101.012.45Experimental group Pain Duration 
0.3361.332.681.432.47Control group 
0.001*1.090.651.572.45Experimental group Drug Consumption 
0.3311.242.261.402.05Control group 

*Period of menstruation; **SD: Standard Deviation
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of pain of primary dysmenorrhea (35). Their study 
results are in line with those of Kim (36) and Yang 
and Kim (15). Kim evaluated the effects of a yoga 
program on menstruation pain in women who had 
primary dysmenorrhea and the results showed that 
yoga exercises could significantly reduce menstruation 
pain (36). In this regard, Yang et al. investigated the 
impact of yoga exercise on primary dysmenorrhea 
occurring in female students. They also concluded 
that yoga interventions may reduce menstrual cramp 
and discomfort in undergraduate female students with 
primary dysmenorrhea (15). Moreover, it was shown 
that Pilates (37) and stretching (24) exercises may be 
effective in reducing the severity and duration of pain 
in the primary dysmenorrhea. 

In this regard, Vaziri and colleagues (8) reported 
that stretching and aerobic exercises were effective 
in reducing pain severity in those with primary 
dysmenorrhea. According to the results reported by 
Gamit and co-workers (38), stretching exercises were 
effective in declining pain in young girls with primary 
dysmenorrhea. 

Hydrotherapy can be conducive to decreasing 
the pain intensity and ameliorating the symptoms 
associated with primary dysmenorrhea. In this line, a 
previous study reported that hydrotherapy was highly 
effective in patients with primary dysmenorrhea 
and can decrease the pain (39). Other study showed 
that a 12-week hydrotherapy exercise were effective 
and lowered the primary dysmenorrhea-related pain 
intensity and pain duration; this is in agreement with 
our results (22).

Therefore, exercise, as an effective factor, reduces 
the symptoms of dysmenorrhea by decreasing the 
activity of the sympathetic system. In addition, exercise 
increases the pain threshold of people by giving rise 
to the secretion of endorphins by the brain (40). A 
study by Fallah and Mirfeizi reported that lifestyle 
changes, including some physical activities and 
quality, and the quantity of pain affect the reduction 
in the duration of pain in primary dysmenorrhea 
(41). Exercise improves blood circulation in the uterus 
and increases its metabolism, thereby declining the 
pain and medication taking (9). Studies indicated 
that physical activities, including yoga and stretching 
exercises, diminish medication taking (9, 22, 39, 41), 
which is consistent with our results. We conducted the 
current work only on non-athlete and single female 
students in the age range of 18 to 26 years old. Herein, 
the effect of yoga in water, and yoga by those with 

primary dysmenorrhea, and taking medication during 
menstruation was investigated.  This study has four 
main limitations, as follows: it was performed only on 
single girls; it was conducted on non-athlete girls; the 
study population comprised only subjects aged 18 to 26 
years; the exercises were performed in water.  It could 
be recommended that further research be designed 
on the statistical sample. Female athletes and married 
women with primary dysmenorrhea must be taken into 
consideration as well. Furthermore, a larger sample size 
could result in more generalizable outcomes.

5. Conclusions

This study shed light on the fact that yoga exercises 
in water affect the severity and duration of pain in 
female students with primary dysmenorrhea. They 
were also found to be effective in reducing medication 
taking and even in some cases, excluding medication.
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