
Journal of Maternal and Child Health (2020), 05(06): 629-640 
Masters Program in Public Health, Universitas Sebelas Maret 

Research     
 

e-ISSN: 2549-0257  629 

Effectiveness of Prenatal Yoga on Sleep Quality and Reduction 
of Anxiety During Pregnancy: A Meta-Analysis 

 
Shiva Aflahiyah1), Didik Gunawan Tamtono2), Hanung Prasetya3) 

 
1)Masters Program in Public Health, Universitas Sebelas Maret  

2)Faculty of Medicine, Universitas Sebelas Maret 
3)Study Program of Acupuncture, Health Polytechnics, Ministry of Health, Surakarta 

 
  ABSTRACT 

 
Background:Anxiety and sleep disorders du-
ring pregnancy are often experienced during 
pregnancy. Discomfort during pregnancy can 
be overcome non-pharmacologically, one of 
which is prenatal Yoga. This study aimed to 
estimate the mean effectiveness of prenatal 
Yoga on sleep quality and decrease anxiety 
during pregnancy. 
Subjects and Method:This study used a 
systematic review and meta-analysis study de-
sign. The time of the selected test results was 
between 2005 and 2020. The search for articles 
was carried out for 1 month. Study data was 
searched from databases: PubMed, Science Di-
rect, Springer Link, Google Scholar, Cochrane 
Library. The inclusion criteria in this study 
were full-text articles and in English. The study 
design used a randomized controlled trial. 
Search for articles using the PICO model. The 
population in this study were pregnant women, 
intervention in the form of prenatal yoga exer-
cises, comparison without prenatal yoga exer-
cises, and the outcome in anxiety and sleep 
quality. Data processing was carried out by the 

Review Manager (RevMan 5.3) by calculating 
the standardized mean difference to determine 
the research model that was combined and for-
med the final meta-analysis result. 
Results:A total of 10 articles were reviewed in 
this study on the effectiveness of prenatal Yoga 
on anxiety and as many as 3 articles on sleep 
quality. Studies showed that prenatal Yoga 
significantly reduce anxiety during pregnancy 
(SMD= -0.84; 95% CI -1.53 to -0.16 p= 0.020). 
Prenatal yoga could also reduce sleep disorders 
and improve sleep quality as shown in statistics 
(SMD= -1.13; 90% CI -2.06 to -0.21 p= 0.020). 
Conclusion:Prenatal Yoga can reduce anxiety 
and improve sleep quality. 
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BACKGROUND 

Discomfort during pregnancy results from 

changes, both physiologically and psycho-

logically. Psychological changes that are felt 

by pregnant women, one of which is anxi-

ety. According to Uguz et al. (2019), it was 

found that around 18.2% of pregnant wo-

men experience anxiety during pregnancy. 

According to several studies, the level of an-

xiety during pregnancy is found in Canada 

around 23%, in Germany 15.6%, and in 

Pakistan around 49% (Martini et al., 2015; 

Waqas et al., 2015; Norhayati et al., 2015 in 

Silva et al., 2015) al., 2017). 

Anxiety can affect the mother's 

health, hamper fetal development, and 

experience emotional disturbances at birth. 

Besides, anxiety during pregnancy affects 
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many factors, one of which is the mother's 

sleep (Lomans et al., 2013). A study 

conducted by Zwan et al. (2017) found that 

pregnant women with shorter sleep 

duration had a higher incidence of anxiety. 

Good quality sleep during pregnancy has a 

positive effect on mental health (Beebe & 

Lee, 2007 in Beddoe et al., 2010). 

Exercise during pregnancy can impro-

ve stamina, make better sleep, improve 

mood, and reduce anxiety (Murkoff, 2012). 

This is because exercise can release endor-

phins from the brain. One type of exercise 

that can be applied to reduce anxiety and 

improve sleep quality is prenatal yoga 

(Field et al., 2013; Hollenbach et al., 2013). 

Prenatal Yoga is a sport that can har-

monize the body, mind, and spirit by buil-

ding strong posture and training muscles to 

be flexible and strong (Lebang, 2014; Man-

der, 2003 in Resmi et al., 2017). Prenatal 

Yoga can reduce the abnormal activity of 

the Maternal Sympathetic Adrenal Medul-

lary (SAM) and the HPA Axis (Hypothala-

mus Pituitary Adrenal), which produce the 

hormone cortisol, which can trigger depres-

sion and anxiety (Satyapriya, 2013). In 

addition, prenatal Yoga can also improve 

the quality of sleep for pregnant women. 

This is evidenced by a study conducted by 

Kundarti et al. (2020), which stated that 

the research results found that doing pre-

natal Yoga for 8 weeks with a duration of 

90 minutes can reduce anxiety, the hor-

mone cortisol and improve sleep quality in 

pregnant women. 

The study data will be analyzed using 

systematic review and meta-analysis as a 

systematic review with statistical techni-

ques to calculate several studies' conclu-

sions. 

 

 

 

 

SUBJECTS AND METHOD 

1. Study Design 

This study used a systematic review and 

meta-analysis study design. This study used 

secondary data in the form of data from 

previous study results. The time from the 

selected test results was between 2005 and 

2020. Article searches would be carried out 

for a maximum of 1 month. The study data 

was searched from a systematic and com-

prehensive database, including PubMed, 

Science Direct, Springer Link, Google Scho-

lar, Chocrane Library. By using the search 

keywords "Prenatal Yoga" OR "Anxiety" OR 

"Quality Sleep" OR "Sleep" "Pregnant Wo-

men" OR "During Pregnancy" AND "Ran-

domized Controlled Trial." 

2. Inclusion Criteria 

The inclusion criteria in this study were 

English full-text articles. The study design 

used a randomized controlled trial. The re-

search subjects were pregnant women. 

Selected articles discussed prenatal Yoga 

with the outcome of anxiety and sleep qua-

lity during pregnancy. 

3. Exclusion Criteria 

The articles published in this study were 

articles with study designs with non-RCT 

studies and were published before 2005. 

4. Operational Definition of Variables 

The article search was carried out by consi-

dering the eligibility criteria defined using 

the PICO model. The population in this stu-

dy were pregnant women, intervention in 

the form of prenatal yoga exercises, compa-

rison without prenatal yoga exercises, and 

the outcome in anxiety and sleep quality. 

Anxiety was a psychological problem 

most often faced by women during preg-

nancy, especially women who were preg-

nant for the first time. Anxiety in pregnancy 

was a reflection of stress. The research ins-

trument used an anxiety questionnaire with 

a continuous measuring scale. 
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Sleep quality was obtained when sleep 

disturbances experienced during pregnancy 

decrease. Sleep disturbance during preg-

nancy was a common complaint about wo-

men during pregnancy. These disorders are 

the result of physiological and hormonal 

changes, which affect during and after 

pregnancy. The instrument used was a 

sleep quality questionnaire with a 

continuous measuring scale. 

Yoga was a mind and body practice 

that includes stretching and posture exer-

cises (asanas) combined with deep brea-

thing (pranayama) and meditation. Yoga 

was a moderate-intensity physical activity 

for pregnant women. The instrument used 

was a prenatal yoga questionnaire with a 

categorical measuring scale. 

5. Data Analysis 

Data processing was carried out by a 

Review Manager (RevMan 5.3) by calcula-

ting the standardized mean difference to 

determine which research models were 

combined and formed the final meta-ana-

lysis result. 

 
RESULTS 

The process of searching for articles by 

searching through a database with journals 

can be seen in Figure 1. Figure 2 shows the 

areas where articles were taken according 

to the inclusion criteria. Articles were obtai-

ned from 2 continents, namely North Ame-

rica, Asia, and Australia. 

Assessment of the research quality in 

a randomized control trial used the Critical 

Appraisal CEBMa (Center for Evidence-

Based Medicine). The assessment of study 

quality used CEBMa consists of 12 ques-

tions: 1) Does this study discuss a clear 

research focus? 2) Is the Randomized Con-

trolled Trial research method suitable for 

answering research questions? 3) Are there 

enough subjects in the study to determined 

that the findings were not by chance? 4) 

Were the subjects randomly allocated to the 

experimental and control groups? If not, 

could this lead to bias? 5) Were inclusion/-

exclusion criteria used? 6) Were the two 

groups comparable at the start of the study? 

7) Are objective and unbiased outcome 

criteria used? 8) Are measurement methods 

used are objective and validated in measur-

ing the results? If not, were the results 

assessed by someone unaware of the group 

assignment (i.e., what was the assessment 

on blinding)? 9) Is the effect size practically 

relevant? 10) How precise is the estimated 

effect? Are there any confidence intervals? 

11) Could any confounding factors have not 

been taken into account? 12) Can the re-

sults be applied to your study? Then given a 

scoring of each question with 1 saying yes 

and 0 saying no. 

Based on the results of the forest plot 

on the effectiveness of prenatal Yoga on re-

ducing anxiety (Figure 3), prenatal yoga 

practice reduced anxiety 0.84 times in 

pregnant women compared to without pre-

natal Yoga, and it was  statistically signifi-

cant (p= 0.020). 

The heterogeneity of the study data 

showed I2= 95%. The distribution of the 

data was stated to be heterogeneous (ran-

dom effect model). Meanwhile, the forest 

plot results on the effectiveness of prenatal 

Yoga on sleep quality (Figure 4) showed 

that prenatal yoga practice increased 1.13 

times the quality of sleep in pregnant wo-

men compared to without prenatal Yoga. It 

was statistically significant (p= 0.020). The 

study data's heterogeneity showed I2= 90% 

so that the distribution of the data was sta-

ted to be heterogeneous (random effect mo-

del). 

The funnel plot on prenatal Yoga's 

effectiveness on reducing anxiety (Figure 5) 

showed a publication bias characterized by 

an asymmetry of the right and left plots 
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where 6 plots were on the right and 4 plots were on the left. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. PRISMA flow diagram 

 

  
Figure 2. Map of the Research Area

6 studies in 

Asia 

1 study in 

Australia 

4 studies in North 

America 

Identified articles from 
databases 

Anxiety (n= 6,700) 
Sleep quality (n= 4,740) 

Total (n= 11,440) 

Deleting data duplication 
(n= 2,360) 

Filtered articles (n= 9,040) 

Eligible full text (n= 449) 

Selected articles qualitative 
review (n= 13) 

Selected articles for meta-
analysis and systematic review 

(n= 11) 

Drop the articles (n= 8,591) 
1. Irrelevant articles (n= 8,000) 
2. Non RCT (n= 259) 
3. Not in English (n= 98) 
4. Non full text (n= 34) 

Drop full text with any reason (n= 436) 
1. Inappropriate outcome (n= 159) 
2. Population was not pregnant 

women (n= 108) 
3. Population was not pregnant 

women (n= 266) 
4. Did not report SD (n= 11) 
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Table 1. Assessment of the Quality of Prenatal Yoga Effectiveness Study on Reducing Anxiety 

Author (Year) 
List of Questions Checklist 

Total 
1 2 3 4 5 6 7 8 9 10 11 12 

Avin et al. (2018) 1 1 1 1 1 1 1 1 1 0 0 1 10 
Yulianti et al. (2018) 1 1 1 1 1 1 1 1 1 1 0 1 11 
Davis et al. (2015) 1 1 1 1 1 0 1 1 1 1 0 1 10 
Field et al. (2013b) 1 1 1 1 1 1 1 1 1 0 1 1 11 
Kundarti et al. (2020) 1 1 1 1 1 0 1 1 1 0 1 1 10 
Satyapriya et al. (2013) 1 1 1 1 1 0 1 1 1 1 1 1 11 
Bapat et al. (2016) 1 1 1 1 1 1 1 1 1 0 0 1 10 
Manincore et al. (2016) 1 1 1 1 1 0 1 1 1 1 0 1 10 
Field et al. (2013a) 1 1 1 1 1 1 1 1 0 1 1 1 11 
Field et al. (2012) 1 1 1 1 1 1 1 1 1 0 0 1 10 

 
Table 2. Assessment of the Quality of Prenatal Yoga Effectiveness Study on Sleep Quality 

 
Author (Year) 

List of Questions Checklist  
Total 1 2 3 4 5 6 7 8 9 10 11 12 

Kundarti et al. (2020) 1 1 1 1 1 0 1 1 1 0 1 1 10 
Field et al. (2013a) 1 1 1 1 1 1 1 1 1 1 0 1 11 
Shu et al. (2018) 1 1 1 1 1 1 1 1 1 0 0 1 11 

 

Table 3. Descriptions of primary studies of the effectiveness of prenatal Yoga on anxiety reduction entered into the meta-

analysis 

Author 
(Year) 

Country 
Study 

Design 
Sample P I C O 

Avin et al. 
(2018) 

Iran Randomized 
Controlled 
Trial 

Yoga Group: 30 
Control Group: 
30 

Pregnant women 
with gestation at 
26-27 weeks 

Prenatal Yoga exercises are 
carried out in 12-15 sessions. Each 
session is carried out for 45-60 
minutes. Yoga prenatal exercises 
are carried out for 4-5 weeks 

Antenatal 
care 

Levels of 
Anxiety 
Decrease 
during 
pregnancy 

Yulianti et al. 
(2018) 

Indonesia Randomized 
Controlled 

Yoga Group: 51 
Control Group: 

Pregnant mother Prenatal Yoga practice is done for 
a month with 2 follow-ups. 

No Pre-
natal Yoga 

Anxiety 
Level 

www.thejmch.com 
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Trial 51 practice Decrease 
Davis et al. 
(2015) 

United 
States 

Randomized 
Controlled 
Trial 

Yoga Group:23 
Control Group: 
23 

Pregnant women 
with a gestational 
age above 28 
weeks 

Prenatal yoga exercises are 
carried out for 8 sessions, each 
session for 75 minutes. 

Treatment 
as Usual 

Anxiety 
Level 
Decrease 

Field b et al. 
(2013) 

United 
States 

Randomized 
Controlled 
Trial 

Yoga Group:46 
Control Group: 
46 

Pregnant women 
a gestational age 
at 22 weeks  

Prenatal yoga practice is done 
every week for 12 weeks. Each 
training session is carried out for 
20 minutes. 

No 
Prenatal 
Yoga 
practice 

Anxiety 
Level 
Decrease 

Kundarti et 
al. (2020) 

Indonesia Randomized 
Controlled 
Trial 

Yoga Group:30 
Control Group: 
29 

Pregnant women 
with gestational 
age at 20-32 
weeks 

Yoga practice is done 8 times in 8 
weeks. Each session is 90 
minutes. 
 

Treatment 
as Usual 

Anxiety 
Level 
Decrease 

Satyapriya et 
al. (2013) 

India Randomized 
Controlled 
Trial 

Yoga Group:51 
Control Group: 
45 

Pregnant women 
with gestational 
age at 18-20 
weeks, 

Yoga practice is carried out when 
pregnant women reach 36 weeks 
of pregnancy. In a week, prenatal 
yoga practice is carried out for 3 
days. 

Standart 
antenatal 
exercise 

Anxiety 
Level 
Decrease 

Bapat et al. 
(2016) 

India Randomized 
Controlled 
Trial 

Yoga Group:20 
Control Group: 
20 

Pregnant women 
with gestational 
age at 20-28 
weeks 

Yoga practice is done for 30 
minutes per session. Prenatal 
yoga practice is done for 1 month. 

No 
Prenatal 
Yoga 
practice 

Anxiety 
Level 
Decrease 

Manincore et 
al. (2016) 

Australia Randomized 
Controlled 
Trial 

Yoga Group: 47 
Control Group: 
54 

Pregnant women Yoga practice carried out for 6 
weeks 

No 
Prenatal 
Yoga 
practice 

Anxiety 
Level 
Decrease 

Field et al. 
(2013) 

United 
States 

Randomized 
Controlled 
Trial 

Yoga Group: 46 
Control Group: 
46 

Pregnant women 
with gestational 
age at 22 weeks 

Yoga exercises carried out for 12 
weeks, totaling 12 sessions. Each 
session is only 20 minutes long 

No 
Prenatal 
Yoga 
practice 

Anxiety 
Level 
Decrease 

Field et al. 
(2012) 

United 
States 

Randomized 
Controlled 
Trial 

Yoga Group: 46 
Control Group: 
46 

Pregnant women 
with gestational 
age at 18-22 
weeks 

Yoga practice was carried out for 
12 weeks. Each week only 1 
session. Each session is only 20 
minutes long 

No 
Prenatal 
Yoga 
practice 

Anxiety 
Level 
Decrease 

www.thejmch.com 
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Table 4. Descriptions of primary studies of the effectiveness of prenatal Yoga on sleep quality entered into the meta-analysis 

Author 
(Year) 

Country 
Study 

Design 
Sample P I C O 

Kundarti 
et al. 
(2020) 

Indonesia 
Randomized 
Controlled 
Trial 

Yoga Group:30 
Control Group: 29 

Pregnant women with 
gestational age at 20-
32 weeks   

Yoga practice is done 8 times 
in 8 weeks. Each session is 90 
minutes each. 

Treatment as 
Usual 

Improved 
sleep quality 

Fielda et 
al. (2013) 

United 
States 

Randomized 
Controlled 
Trial 

Yoga Group: 46 
Control Group: 46 

Pregnant women with 
gestational age at 22 
weeks 

Yoga practice was carried out 
for 12 weeks. Each week only 
1 session. Each session is only 
20 minutes long 

Without 
prenatal yoga 
practice 

Improved 
sleep quality 

Shu et al. 
(2018) 

China 
Randomized 
Controlled 
Trial 

Yoga Group: 52 
Control Group: 
50 

Pregnant women in 
the first until the third 
trimester 

Yoga practice was carried out 
for 4 weeks. Each week only 1 
session. Each session only 
takes 60 minutes. 

Providing 
education 

Improved 
sleep quality 

 
1. Forest Plot 

 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

Figure 3. Forest plot of prenatal yoga effectiveness in reducing anxiety 
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Figure 4. Forest plot of the prenatal yoga effectiveness on sleep quality 

 

2. Funnel Plot 

 

Figure 5. Funnel plot of Prenatal Yoga Effectiveness on Anxiety Decrease 

www.thejmch.com 
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Figure 6. Funnel plot of Prenatal Yoga Effectivenesson sleep quality 

 
The plot on the left of the graph had a stan-

dard error between 0.2 and 0.4 and the plot 

on the right had a standard error between 

0.2 and 0.4. Bias also occurred from the 

imbalance between the distances between 

studies on both the right and left of the fun-

nel plot. Meanwhile, the funnel plot about 

the effectiveness of prenatal Yoga on sleep 

quality (Figure 6) showed a publication bias 

characterized by the asymmetry of the right 

and left plots where 2 plots were on the 

right and 1 plot was on the left. The plot on 

the left of the graph had a standard error 

between 0.3 and 0.4 and the plot on the 

right had a standard error between 0.2 and 

0.3. Bias also occurs from the imbalance 

between the distances between studies on 

both the right and left of the funnel plot. 

 

DISCUSSION 

This systematic review and meta-analysis 

study raises the theme of prenatal Yoga's 

effectiveness on sleep quality and anxiety 

decrease during pregnancy. The dependent 

variables analyzed were sleep quality and 

anxiety during pregnancy. 

Research that discusses prenatal Yoga 

on reducing anxiety and sleep quality du-

ring pregnancy is considered important 

because this research is still very rare. The 

number of relevant researches published 

and accessible is still small and has data 

access problems (data duplication) (Murti, 

2018). 

Most of these studies still used a 

quasi-experimental study design and not a 

randomized controlled trial. Besides that, 

most of the statistical results reported did 

not include the mean and standard devia-

tion and only included the p-value results. 

Confounding factors affect the rela-

tionship or effect of exposure to the occur-

rence of the disease estimated (estimated) 

by the study is not the same as the relation-

ship or effect that occurs in the target popu-

lation, or the study results are invalid (in-

correct) (Murti, 2018). 

This systematic study and meta-ana-

lysis research use research that controls the 

confounding factor, which can be seen from 

the study inclusion criteria, namely using a 

randomized controlled trial research 

design. The statistical results of each study 

include a standardized mean difference. 

Estimates of the combined effect of 

prenatal Yoga on anxiety and sleep quality 
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were processed using RevMan 5.3 with the 

continuous method. This method was used 

to analyze the effect size or standardized 

mean difference in the two groups of biva-

riate data controlled for confounding fac-

tors by randomization. The results of syste-

matic studies and meta-analyses are pre-

sented in a forest plot and funnel plot 

(Murti, 2018). 

1. Decreased Anxiety 

The forest plot results show that prenatal 

yoga practice could reduce anxiety 0.84 ti-

mes compared to without prenatal yoga 

practice (SMD= -0.84; 95% CI -1.53 to -

0.16 p= 0.020). 

This is in line with a study by Davis et 

al. (2015), which stated the hypothesis of 

this study that participants in the yoga 

group would show changes in anxiety 

symptoms over time compared to par-

ticipants in the treatment as usual group. 

The statistical test results showed signifi-

cant difference between the two groups at 

posttest. Anxiety shows a downward trend 

over time, but it occurs but is not signifi-

cant. 

The pathophysiology of prenatal Yoga 

on anxiety is the pranayamic breathing 

movement, also known as deep breathing, 

which is defined as a deliberate breath 

movement used in every yoga practice 

(Jerath et al., 2006). Slow, slow, deep brea-

thing activates the parasympathetic nerve, 

responsible for stretching the tissues in the 

lungs and vagal nerve. 

Besides, a positive correlation was 

shown by Asana (Yoga Postures) in increa-

sing levels of Gamma Amino Butyric Acid 

(GABA) in the brain and increasing mood 

scores and reducing anxiety. Factors that 

play an important role in reducing anxiety 

during meditation are increased parasym-

pathetic activity, GABA levels and sero-

tonin, and reduced levels of serolus locus 

with decreased nonadrenaline hormones 

and decreasing cortisol (Joshi & Sousa, 

2014). 

2. Sleep Quality 

The forest plot results showed that prenatal 

yoga practice could improve sleep quality 

(SMD= -1.13; 90% CI -2.06 to -0.21 p= 

0.020). The minus results on SMD show an 

increase in sleep quality. The instruments 

used were the Pitsburg Quality Sleep Ins-

trument and Self-Rated Sleep Scale. 

PSQI is a questionnaire that shows 

the prevalence of sleep disorders and/or in-

somnia in pregnancy. The PSQI consists of 

19 question items. The component scores 

range from 0 (no difficulty) to 3 (severe 

difficulty) and, when added together, yield 

a global score ranging from 0 to 21. A 

score>5 indicates disturbed sleep (Dietch et 

al., 2016). 

A score on SRSS ≥ of 23 points was 

considered to have sleep problems. Total 

questionnaires on the SRSS were 200, 197 

valid questionnaires were returned with an 

efficiency level of 98.5% (Liu et al., 2015). 

So, the Standardized Mean Difference of 

the effectiveness of prenatal Yoga on sleep 

quality was 1.13 units higher than that of 

not doing prenatal Yoga. 

This is in line with a study by Kun-

darti et al. (2020), which stated that sleep 

quality measurements were carried out 

twice before and after the intervention 

(week 8), the average quality of sleep for 

intervention and control (M= 4.76) with the 

intervention (M= 8.33). This suggests that 

yoga practice can improve the quality of life 

for pregnant women. 

The pathophysiology of prenatal Yoga 

on sleep quality is the pranayama move-

ment. This movement activates autonomic 

nerve responses and decreases cortisol le-

vels. Besides that the pranayama movement 

has also been shown to reduce sleep dis-

orders commonly experienced by pregnant 

women (Babbar et al., 2016). Variations in 
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hormone levels caused by physical activity 

such as Growth Hormone Receptor (GHR), 

melatonin, interleukin-1, prolactin, and 

prostaglandin D2 have the desired modula-

tion effect on sleep quality (Veqar and Ejaz, 

2012). 
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