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Abstract
Background

“Sleep quality disorder” and “low back pain” are some of the most common complaints of pregnant
women during pregnancy and disturb their daily activities. Currently, there are not enough interventions
for these symptoms. Recently, the sport of yoga, one of the stretching sports and therapeutic methods,
has attracted the attention of rehabilitation specialists. This study aimed to determine the effect of Hatha
yoga on low back pain and sleep quality in nulliparous pregnant women.

Methods

This controlled clinical trial study was performed on 60 eligible nulliparous pregnant women at the
gestation age of 24 to 28 weeks with normal pregnancy in the gynecology clinic of Kowsar Hospital in
Qazvin city, Iran. The samples were selected using convenience sampling and were assigned to
intervention and control groups via random sampling without replacement. In addition to receiving
routine pregnancy care by referring to the gynecology clinic of the hospital, the intervention group
attended Hatha yoga classes twice a week (each session lasting 75 minutes) at the Hatha yoga
specialized sports club from week 26 to week 37 of their pregnancy. A demographic information
questionnaire, a visual pain scale, and the Pittsburgh Sleep Quality Index were used to collect
information. In addition, SPSS software (version 24) and descriptive and inferential statistics were used
to analyze the data. The signi�cance level of all the tests was considered to be p <0.05.

Results

Using Wilcoxon tests, the comparison of low back pain in the intervention group before (with the p-value
of 0.057) and after (with the p-value of 0.172) the study showed that there was no signi�cant difference
between the pain scores in the intervention group. Moreover, using Wilcoxon tests, the comparison of the
sleep quality score in the intervention group before (with the p-value of 0.007) and after (with the p-value
of 0.001) the study indicated that there was a signi�cant difference in the sleep quality scores in the
intervention group.

Conclusion

Based on the results of the study, it can be said that Hatha yoga did not have a signi�cant effect on the
low back pain scores in the intervention group, however, it had a signi�cant effect on their sleep quality.
According to the �ndings of this study, the correct and regular use of Hatha yoga under the supervision of
a specialist instructor can be valuable for pregnant women in their second trimester due to its being non-
invasiveness and applicable.

Trial registration
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The clinical trial registration code for this study was obtained from the Iranian Registry of Clinical Trials
on 19.02.2019 (IRCT code: IRCT20190919044819N1).

Background
Pregnancy and childbirth are important, exciting, and frightening experiences for a woman throughout her
life (1) and may have many symptoms and problems (2). One of the most common of these problems is
low back pain (LBP) (3) which affects more than two-thirds of pregnant women (4). Physiological and
musculoskeletal changes that occur during fetal development may play a role in causing it (5). However,
the exact causes of low back pain during pregnancy are not well known. In principle, the cause may be a
combination of mechanical, blood circulation, hormonal, and psychological factors so that low back pain
is usually de�ned as discomfort in the middle-lower area of the lumbar (6). Symptoms associated with
low back pain include stiffness and limited movement in the back and shin which may be permanent or
occur only under certain conditions or after prolonged activity. Approximately one-third of pregnant
women reported that the pain increases during the day, while another third reported that the pain worsens
at night and often disrupts sleep (7).

Another symptom and concern that a pregnant woman may experience is insomnia and poor sleep
quality (2). As the study of Shariat et al. (2017) has shown, about two-thirds of pregnant women in
Tehran, Iran, complain of abnormal sleep patterns (8). In a systematic review study, Yang et al. (2020)
included international and Chinese databases with data on sleep quality measurements using the
Pittsburgh Sleep Quality Index (PSQI). They showed that the prevalence of poor sleep quality in pregnant
women was 54.2% (9) and that physical and hormonal changes during pregnancy cause these serious
changes in sleep and its quality (10). Furthermore, low back pain and sleep disorders during pregnancy
have a major impact on pregnant women’s ability to do their daily activities which worsens as pregnancy
progresses (11). Unfortunately, despite the high prevalence of low back pain and sleep disorders during
pregnancy (12) and their complications, there are limited or no treatments for them (13). In addition, these
problems are often overlooked and not evaluated or treated by health care providers (12). Therefore,
health care providers should increase screening and recommend useful treatment options (14). In this
regard, it is better to provide appropriate exercise equipment to pregnant women to reduce their risk of
complications and to increase their chances of a healthy pregnancy. Yoga is known as a safe aerobic
exercise during pregnancy (15).

Based on the criteria of the National Center for Complementary and Alternative Medicine (CAM) for the
category of mind and body-based practices (16), yoga is one of the most common sports and is available
in different countries around the world (17). There are several types of yoga styles of which one of the
most commonly used during pregnancy is Hatha yoga. Hatha is a yoga style focused on a relaxed
impression in which animal-like movements are done and the whole body is stretched (18). It includes
mental techniques, breathing exercises, mental concentration, and the connection of body and mind (19).
Yoga is often used by pregnant women as a preferred exercise because of the safety and gentleness of
its exercises (20). According to the National Health and Nutrition Examination Survey conducted between
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1999 and 2006, approximately 7% of women reported doing stretching exercises and yoga during
pregnancy (21). Gurjeet et al. (2014) showed in their study that one of the common reasons for women
using the National Center for Complementary and Alternative Medicine (CAM) was having medical
problems such as low back pain and sleep disorder (22). However, few studies have been conducted on
yoga as an effective intervention during pregnancy (23) and its relationship with low back pain and sleep
disorders in the population of pregnant women (12). In this regard, the research team in this study
intended to investigate the effect of Hatha yoga on the low back pain and sleep quality of pregnant
women who referred to the women’s clinic of Kowsar Hospital in Qazvin so that they could provide proper
care for pregnant women.

Methods
The present study was a controlled clinical trial and was performed from January 2019 to April 2020 in
the gynecology clinic of Kowsar Hospital in Qazvin, Iran. For sampling, at �rst, eligible nulliparous
pregnant women entered the study using convenience sampling. Then, via random sampling without
replacement, pregnant women entered the Hatha yoga or control groups according to the color of the ball
they took from a bag containing two balls (blue or red). Finally, 34 women entered the Hatha yoga group
(represented by the blue ball) and 32 women entered the control group (represented by the red ball).

The inclusion criteria of the study were conscious consent to participate in the study, age group of 18 to
35 years, normal pregnancy according to the written diagnosis of a gynecologist (without in vitro
fertilization (IVF) pregnancy), lack of underlying diseases in the family, normal weight), �rst and singleton
pregnancy, the ability to read and write, normal body mass index (between 19.8 and 25), and the
gestation age of 24 to 28 weeks. The exclusion criteria of the study were a history of orthopedic surgery,
lumbar disc according to medical records, attending a Hatha yoga class or regular exercise (Pilates, Tai
Chi), fetal problems during Hatha yoga exercises, selective cesarean delivery, absence in more than two
sessions of the Hatha yoga classes.

To estimate the sample size, Cohen’s d table was used to consider the correlation of the main variables of
the study, with an approximate average effect size (r=0.35), for a two-way test by selecting the �rst type
of error as 0.05 (α=0.05) (with the con�dence interval of 95%) and the probability of the second type of
error as 0.30 (β=0.30) (the test power: 70%). Finally, using the following equation, the sample size was
estimated to be 54 women.

Considering a 10% drop, the sample size was increased to 60 women.

The data in this study were collected using a three-part questionnaire that included the following parts:



Page 5/18

A) A researcher-made checklist including demographic information such as age, weight, height, body
mass index, level of education, employment status, place of residence, date of the �rst day of the last
menstrual period, duration of pregnancy, age of the spouse, employment status of the spouse, spouse
education, history of low back pain before pregnancy, and the measures taken to reduce low back pain
and the related diseases.

B) A visual pain scale which was used to assess the severity of low back pain in pregnant women and
consisted of a 10 cm horizontal line numbered from zero (no pain) to ten (the most severe pain the
participant has ever experienced). Based on the response of a pregnant woman to this 10-point scale, her
pain was measured so that a score below 4 indicated lack of pain up to mild pain, a score of 4 to 6
showed moderate pain, a score of 6 to 9 indicated severe pain, and a score of 10 demonstrated the most
severe pain.

C) The Pittsburgh Sleep Quality Questionnaire which was �rst developed in 1989 by Buysse et al. at the
Pittsburgh Psychiatric Institute. This questionnaire includes 18 statements which examine the seven sub-
scales of the mental quality of sleep, delay in falling asleep, sleep duration, sleep e�ciency, sleep
disorders, use of sleeping medication, and daily dysfunctions. Answering each phrase in this
questionnaire is based on a 4-point Likert scale, ranging from 0 to 3 (0: nothing, 1: weak, 2: moderate, 3:
severe). Thus, the total score of the questionnaire is from 0 to 21. A higher score indicates poor sleep
quality in such a way that obtaining a total score above 5 in the whole questionnaire means poor sleep
quality, having severe problems in at least 2 sub-scales, or having moderate problems in more than 3 sub-
scales (24). Using Cronbach’s alpha, Buysse et al. obtained the internal coherence of the questionnaire as
0.83 (25). The validity and reliability of the Iranian version of this questionnaire were obtained in the
study of Shahrifar (2009) (cited by Heidari et al. (2010)) as 0.86 and 0.89, respectively. Moreover, in the
study of Heidari et al. (2010), the reliability of the questionnaire was obtained by Cronbach’s alpha
method and the cleaning coe�cient as 0.46 and 0.52, respectively, which indicated acceptable
coe�cients (26).

First, all the eligible pregnant women entered the study voluntarily and signed the informed consent form
and agreed to participate in the study. All of them gave their addresses and telephone numbers for data
completion and becoming informed of the start of the Hatha yoga practice sessions. The pregnancy yoga
program was Hatha yoga style including physical movements such as angular, stretching, and rotating
exercises (50 minutes), meditation (15 minutes), and breathing and relaxation exercises (10 minutes).
The sports program included 24 sessions of 75 minutes each twice a week by a trained instructor with an
international yoga degree and a bachelor’s degree in midwifery who had a history of teaching pregnant
women about Hatha yoga for free. Pregnant women started in their 26th to 28th weeks of gestation and
ended in their 37th week of gestation. These sessions were free for pregnant women and started at the
age of 26th to 28th weeks of gestation and ended at the age of 37th week of gestation. The usual
maternity care was provided to all pregnant women in the control group through the gynecology clinic of
the hospital. First, the background information, pain scores, and sleep quality questionnaire were
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examined and recorded in the two groups. Finally, after the end of the 37th week of pregnancy, the sleep
quality and pain questionnaires were reassessed in the intervention and control groups.

After collecting the data, they were entered into the SPSS software (version 24) and the descriptive tables,
frequency charts, and descriptive statistics including mean and standard deviation were used to describe
the sample under study. The comparisons of the means of the two dependent (before and after the
intervention in each group) and independent (control and intervention groups at any time) groups using
the paired t-test and the two-sample t-test or their non-parametric equivalents (the Wilcoxon and Mann-
Whitney tests) were performed, respectively. In addition, the chi-square test was used to evaluate the
independence of the qualitative variables and if the conditions of this test were not met, the likelihood
ratio test was used. It should be noted that to evaluate the normality of the variables, the Kolmogorov–
Smirnov test was used. The signi�cance level of all the tests of the study was considered to be 0.05.

Results
In this study, 194 pregnant women were �rst invited and initially evaluated and 128 of them were
excluded from the study. Then, 66 of them were divided into intervention and control groups and 11 of
them were excluded from the study during the follow-up. Finally, only 60 of them were analyzed with the
aim of determining the effect of Hatha yoga on the low back pain and sleep quality in pregnant women
(Graph 1).

The Mann-Whitney and chi-square tests were performed on the demographic variables and the results
showed that there was no signi�cant difference between the nulliparous pregnant women of the two
groups (p > 0.05) with respect to age, history of low back pain, and treatment of low back pain.

Nevertheless, the jobs in the two groups were not the same so that in the control group, almost everyone
(more than 93%) was a housekeeper (Table 1).

Using the likelihood ratio test (LRT)
[1]

 before and after the intervention with the p-values of 0.73 and 0.10,
respectively, showed that the low back pains in the intervention and control groups were independent of
each other (Table 2).

Using the Wilcoxon test, the comparison of low back pain in the intervention group before (with the p-
value of 0.05) and after (with the p-value of 0.17) the study showed that there was no signi�cant
difference between the pain scores in the intervention group before and after the study. Therefore, Hatha
yoga did not have a signi�cant effect on the pain score in the intervention group.

However, before the study, the prevalence of severe low back pain was 11.7% in all the pregnant women
of the control group and 13% in the intervention group. After the study, the prevalence of severe low back
pain in the control group became 16%, whereas in the intervention group, it became 6%.
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The evaluation of sleep quality before and after the study among all the pregnant women showed that
21% of the pregnant women from the second trimester to the third trimester of pregnancy reported their
sleep quality as relatively bad and bad (Table 3).

The Kolmogorov-Smirnov test was used to evaluate the normality of the variables. Because of the
abnormality of the sleep quality scores in both groups before and after the intervention (except for the
normal sleep quality score after the end of the study in the control group), the Wilcoxon test was used for
intragroup comparison and the Mann-Whitney test was used for intergroup comparison.

The comparison of sleep quality scores in the intervention and control groups before the start of the
study using the Mann-Whitney test showed that the mean score of sleep quality in the control group was
6.77 and in the intervention group was 5.70 (Graph 2), indicating that there was no signi�cant difference
between them (P<0.049). After the intervention, the mean score of sleep quality in the control group was
8.63 and in the intervention group was 4.40 (Graph 3), showing that there was a signi�cant statistical
difference between them (P<0.00) (Table 4).

There was also a signi�cant difference between the mean scores of sleep quality in the intervention
group before (with the p-value of 0.007) and after (with the p-value of 0.001) the study, using the
Wilcoxon test. Therefore, Hatha yoga had a signi�cant effect on the sleep quality in the intervention
group.

Discussion
This study simultaneously examined the effect of Hatha yoga on low back pain and sleep quality in
pregnant women, focusing on promoting the health of pregnant women.

In this study, 40% of the pregnant women reported moderate low back pain and 11.7% reported severe
low back pain. This shows that due to the prevalence, severity, chronic side effects, and little attention to
the treatment of low back pain, there is a need for a better understanding of this problem in the �eld of
public health to provide more prevention and treatment interventions. In addition, health care providers
should recommend useful treatment options to women with low back pain. Researches show that a
signi�cant number of women seek complementary medicine such as Hatha yoga or other related
physical activities to address their low back pain (14). It should be noted that no studies have been
reported so far on the side effects or negative effects of the yoga programs on the body and soul of
pregnant women (27). Therefore, studying the effects of physical activities including yoga-based
activities is useful as a strategy to reduce low back pain (14).

Comparing low back pain in the intervention group, before and after the study, showed that there was no
signi�cant difference between the pain scores. Therefore, Hatha yoga did not have a signi�cant effect on
the pain score in both groups. The study of Holden et al. (2019) also showed that yoga did not have a
signi�cant effect on the rate of low back pain by expressing the low back pain score on the visual analog
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scale (VAS) between the control and intervention groups in the second trimester of pregnancy. These
results were consistent with the results of the current study (13).

However, according to the results of this research, after the start of the study, the prevalence of severe low
back pain decreased in the intervention group, while it increased in the control group. This decreasing
trend in the prevalence of severe low back pain in pregnant women is a promising result and further
research may show that yoga could be an effective preventive strategy for low back pain during
pregnancy (28).

Nonetheless, the study by Martinz et al. (2014) showed that the severity of pain was reduced in the
intervention group compared to the control group using the VAS so that all the pregnant women stated
that the use of yoga techniques was effective in reducing their pain (17). The results of another study by
Sun et al. who used the Pregnancy Pain and Discomfort Questionnaire (2010) indicated that the
intervention group had signi�cantly less pain during pregnancy than the control group (27). Field et al.
(2012) also showed that the intervention group had less low back pain and leg pain after 12 weeks of
yoga sessions compared to the control group (29). The reason for the inconsistency of the results of
these studies with the those of the present study can be due to the differences in the demographic
characteristics of the samples, the type of yoga, the number and duration of yoga sessions, and cultural
and climatic issues.

The assessment of sleep quality in all the pregnant women showed that 21% of them reported their sleep
quality as relatively bad and bad. In general, pregnant women suffer from problems such as shortened
sleep time, frequent awakenings at night, di�culty in falling asleep, loss of deep stages of sleep
(especially stages 3 and 4 on which sleep quality depends), drowsiness during the day, excessive and
frequent snoring, and sleep disorders related to irregular breathing (30).

The comparison of sleep quality scores in the intervention and control groups before the intervention
showed that there was no signi�cant difference between them. However, after the end of the study, they
were signi�cantly different from each other. Besides, the mean score of sleep quality in the control group
was much higher than that of the intervention group, i.e. after the end of the study, people in the
intervention group experienced better sleep quality. Therefore, Hatha yoga had a signi�cant effect on the
sleep quality of the intervention group. This was consistent with the results of the studies by Shu et al.
(2018) (31) and Li et al. (2011) (32). Furthermore, the studies of Field et al. (2013) (33) and Beddoe et al.
(2010) (34) demonstrated that the score of sleep disorders in the intervention group was lower than that
of the control group. Moreover, the intervention group reported better sleep quality.

Conclusion
It was found that the proper and specialized use of Hatha yoga under the supervision of an expert
instructor and on a regular basis is probably valuable for pregnant women in the second trimester due to
its being non-invasive and applicable. However, one of the limitations of this study which was not under
the researchers’ control was that some pregnant women did not pay attention to their sleep disorders and



Page 9/18

low back pain and were unwilling to do the exercises. Therefore, considering the fact that few studies
have been done in this �eld and their results are different from each other, in order to remove these
limitations and increase the awareness of pregnant women, it is recommended that more clinical trial
studies with a larger number of samples and with appropriate tools be conducted to evaluate the effect
of Hatha yoga on low back pain and sleep quality.
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Variables Yoga group Control
group

Results of the chi-
square test

Frequency (%) Frequency
(%)

Job Employee 7              (23.3%) 1            
(3.3%)

 

 

 

 

 

p <0.00⃰

Self-employed 4            (13.3%) 0           
(0.0%)

Retired

 

1             (3.3%) 0            
(0.0%)

Worker 6             (20.0%) 0           
(0.0%)

Housekeeper 11           (36.7%) 28          
(93.3%)

Other 1             (3.3%) 1            (
3.3%)

Education Illiterate 0              (0.0%) 1             
(3.3%)

 

 

p <0.00⃰
Primary 1             (3.3%) 12         

(40.0%)

Diploma 5             (16.7%) 12         
(40.0%)

Undergraduate 19         (63.3%) 5   
         (16.7%)

Graduate 5           (16.7%) 0           
(0.0%)

Low back pain
history

No 23           (76.7%) 24         
(80.0%)

 

p <0.754
Yes 7            (23.3%) 6          

(20.0%)

Low back pain
treatment

No 25         (83.3% ) 28          
(93.3%)

 

p <0.424
Yes 5           (16.7% ) 2        (6.7%)

  Yoga group Control group Test results

  Mean ± standard
deviation

Mean ± standard
deviation

t-test

Age 29.37± 3.77 27.87± 5.20 p <0.207
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Table 2: The comparison of low back pain in the two groups before and after the intervention

 

Variables

Pre-test Post-test

Yoga
group

Control group Yoga
group

Control group

 

(%) Frequency

Likelihood
ratio test

 

(%) Frequency

Likelihood
ratio test

Low back pain intensity
(visual analog scale
score)

Mild (0-
4)

 

13
(43.3)

16
(53.3)

 

 

0.733

 

20
(66.6)

12
(40)

 

 

0.108

 
Moderate
(4-6)

13
(43.3)

11
(36.6)

7
(23.3)

13
(43.3)

Severe
(6-9)

4
(13.3)

3 (10) 2
(6.6)

5
(16.6)

Very
severe
(10)

0 (0) 0 (0) 1
(3.3)

0 (0)

                 

Likelihood Ratio Test (LRT)*

Table 3: The evaluation of sleep quality changes, before and after the intervention, among all the
nulliparous pregnant women

Sleep quality Before intervention  After intervention

Frequency (%) Frequency (%)

  Very good 11    (18.3) 19      (31.7)

Good 36     (60) 28      (46.7)

Relatively bad 9      (15) 9        (15)

Very bad  4     (6.7) 4        (6.7)

Total 60     (100) 60      (100)

Table 4: The comparison of the mean scores of sleep quality in the intervention and control groups before
and after the intervention
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              Variables Yoga group Control group Mann-Whitney
test

Mean ± standard
deviation

Mean ± standard
deviation

Sleep quality before
intervention

5.70 ± 3.35 6.76 ± 4.26 0.494 < p

Sleep quality after
intervention

4.40 ± 3.31 8.63 ± 4.17 0.000 < p

Figures
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Figure 1

The complete selection and follow-up steps for the pregnant women
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Figure 2

The trend of changes in the mean score of sleep quality in the intervention group before and after the
study
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Figure 3

The trend of changes in the sleep quality scores in the control group before and after the study
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