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INTRODUCTION 

The word yoga is derived from the Sanskrit word “yuj” 

meaning “to join” which amalgamates the emotional, 

mental, physical and spiritual aspects of the human body 

through physical postures(asanas), breathing exercises 

(pranayama), concentration and meditation (dharana and 

dhyana).1,2 The practice and philosophy of yoga was first 

described in India by Patanjali in the text “Yoga Sutra” and 

gained prominence in the West after being first introduced 

by Swami Vivekananda.5  

Pregnancy is a distinct physiological condition which is 

associated with mood swings, altered dietary 

requirements, food cravings, anxiety and weight gain all of 

which can generate stress.6 Every woman responds 

differently to these stresses depending upon her mental 

status, family support and adequate knowledge regarding 

the changes and guidance provided. It is postulated that 

maternal stress can stimulate placental release of the 

corticotrophin releasing hormone and thereby increase 

cortisol levels. It is also suggested that stressful conditions 

reduce the placental blood flow and oxygen to the fetus, 

thus affecting fetal development.7 Association of early 
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ABSTRACT 

Background: Yoga is a practice which amalgamates the emotional, mental, physical and spiritual aspects of the human 

body through physical postures(asanas), breathing exercises (pranayama), concentration and meditation (dharana and 

dhyana). Evaluation of databases suggests a positive role of yoga in pregnancies associated with depression, anxiety 

and lumbosacral pain and also in reducing antepartum complications and pain score during labor. These beneficial 

effects of yoga are suggested but more systematic researches are required to validate it. With the background of above 

researches, we undertook the study to evaluate the effect of prenatal yoga and meditation on maternal and fetal 

outcomes. Aim of the study was to determine the effect of antenatal meditation and yoga on obstetric and fetal outcome.  

Methods: This was a prospective randomized trial conducted in the antenatal OPD of the institute. Sixty primigravida 

women with low risk pregnancy between 18 to 26 weeks gestation were included in the trial.They were randomly 

divided into two equal groups;  interventional group underwent meditation and yoga sessions of 30 minutes twice in a 

week till delivery. Obstetric outcomes including gestational age, antepartum and intrapartum complications, cord blood 

cortisol levels at delivery and neonatal outcomes were recorded.. 

Results: Thirteen women went post-dated as compared to 3 in the interventional group which was statistically 

significant (p=0.0003). APGAR scores of neonates in the interventional group showed a highly significant improvement 

with p=0.0013 as compared to the control group. Cord blood cortisol levels were higher than 10 ng/ml in 16 women in 

the control group compared to 7 in the group who performed yoga and meditation with p=0.01. NICU admissions were 

significantly more (p=0.002) in the control group. 

Conclusions: Meditation and yoga during pregnancy improves maternal and neonatal outcomes. 
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gestational stress with blunted cognitive functions and 

behavioral issues such as attention deficit hyperactive 

disorder in childhood has also been documented.8 ACOG 

has evaluated the safety profile of moderate exercises like 

walking, swimming and yoga during pregnancy and 

recommend at least 20-30 minutes exercise per day on 

most or all days of the week which can be adjusted as 

medically indicated.9 Physical exercise during pregnancy 

is not only useful in weight management, prevention of 

associated conditions like gestational hypertension, 

diabetes, musculoskeletal aches but also contributes in 

having a vaginal delivery.10 

Yoga which is a mild to moderate form of exercise has 

gained popularity with pregnant women due to its holistic 

approach in modifying mind and body function and also as 

a means to establish a connection with the unborn fetus. 

Previous researches suggest the positive role of yoga in 

pregnancies associated with depression, anxiety, 

lumbosacral pain and also its beneficial effect in reducing 

antepartum complications and pain score during labor.11-14 

Though these beneficial effects of yoga are have been 

suggested but more systematic researches are required to 

validate it. Very few studies have evaluated the role of cord 

blood cortisol levels as a measure of stress.15 With the 

background of above researches, we undertook the study 

to objectively evaluate the effect of prenatal yoga and 

meditation on stress levels in pregnant women using cord 

blood cortisol levels as an indicator and to study the impact 

on maternal and fetal outcomes. 

Aims and objectives 

Aim and objectives were to study the maternal outcomes, 

fetal outcomes and cord blood cortisol levels in pregnant 

women who undertook at least 8 weeks of meditation and 

yoga sessions during pregnancy and to compare these 

results with a control group. 

METHODS 

A prospective randomised control pilot study was 

conducted from January 2020 to December 2020 after 

taking approval from the internal ethical committee of the 

institute {F.8 (1)/04}. The study was of parallel design 

with allocation ratio of 1:1.  

Study population 

Based on the number of women attending the antenatal 

OPD, the inclusion criteria and resource constraints, it was 

decided to limit the sample size to 60 women. The 

inclusion of the participants into the study and control 

group was based on simple randomization using a 

computer-generated randomized table. The women were 

divided into two equal groups of 30 each; study group in 

which the participants underwent the intervention and the 

other as the control group. All the participants in both the 

groups were required to give consent for collection of cord 

blood at the time of delivery for evaluation of cortisol 

levels. 

Inclusion criteria 

Primigravida women with planned, singleton, low risk 

pregnancy, period of gestation between eighteen to 

twenty-six weeks (to allow for at least eight weeks of 

intervention), women residing within a distance of five km 

from the hospital, women who were consenting to attend 

regular yoga and meditation sessions were included in the 

study. 

 

Exclusion criteria 

 

Multigravida women, women who had any medical 

complications like anaemia, hypertension, diabetes or 

thyroid disorder, working women to avoid disruption in 

either work or yoga schedule and women who did not give 

consent to be part of the study were excluded from the 

study. 

 

Intervention group 

 

An informed and written consent was taken from all the 

participants in the group and they undertook meditation 

and yoga sessions of thirty minutes twice a week (Monday 

and Friday) conducted in the hospital till delivery. These 

sessions were supervised by the same qualified yoga 

trainer. Each session began with patients sitting in 

"Sukhasana" or easy pose followed by “OM” chanting and 

prarthana (or prayer). There after a few body loosening 

exercises in sitting position with legs stretched were 

performed-Padangulinama (toe bending), Goolfnaman and 

chakra (ankle bending and rotation), Janu naman (knee 

bending), Manibandhanaman and chakra (wrist bending 

and rotation), Kehuninaman (elbow bending), Skanda 

chakra (shoulder rolls bent elbow close up) and 

Greevasanchalana (Neck rotation). This was followed by 

pregnancy safe postures which included Baddha konasana 

(Butterfly pose- loosens the hip joint, increases blood 

supply to the pelvis and reduces stretch on the inner 

thighs), Vajrasan (improves digestion, increases blood 

supply to the pelvic muscles and strengthens them) and 

Upavisthakonasana (opens the hip joint and releases the 

lumbar spine thus creating more space around the pelvis). 

In standing position Tadasana (Mountain pose-to relieve 

lumbosacral pain) and Virbhadraasana II (Warrior II pose 

helps to stretch the thighs, shoulders, and pelvic area) were 

performed. The asanas were followed by breathing 

exercises, Bhramari Pranayama (Humming bee breathing 

technique) and meditation for ten minutes. The session 

ended with a prayer.  

 

The pulse rate and blood pressure of each participant was 

recorded before and after completion of the session. Each 

patient was asked to perform the same session at home 

daily and maintain the record in a diary. Telephonic 

reminders were given to them for home sessions and 
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scheduled next visit. The women continued to receive 

routine antenatal care as appropriate. 

 

Control group 

 

Women in the control group underwent routine antenatal 

care with all required investigations and appropriate 

management. 

 

Analysis 

 

Both the groups were analyzed for any antenatal or 

intrapartum complications, gestational age at delivery, 

mode of delivery, neonatal outcomes and cord blood 

cortisol levels. Women requiring elective caesarean 

section for maternal or fetal indications like contracted 

pelvis, placenta previa or non-vertex presentation were 

excluded from the study as stress of surgery itself causes 

rise in the cortisol levels in the mother. Four ml cord blood 

sample was collected at delivery for each participant in 

both the groups, centrifuged at 300 rpm for 15 minutes and 

stored at -20 ℃ for processing by CMIA 

(Chemiluminescent microparticle immono-assay) for 

cortisol levels. The study data was entered in MS excel 

sheets and analysis of the data was done using the “two-

sample t test” on various maternal as well as fetal 

variables. 

 

RESULTS 

 

Of the 30 women in the intervention group, two 

participants were excluded. One of the participants had 

defaulted from the interventional protocol as she did not 

attend the yoga sessions and another had to undergo 

elective LSCS due to contracted pelvis. In the control 

group, two participants were lost to follow up. Therefore, 

the analysis was done with 28 participants in both the 

interventional and control group respectively. 

 

The demographic characteristics of both the interventional 

and control group revealed no significant difference (Table 

1). Two women (7.14%) in the control group were 

diagnosed with pregnancy induced hypertension (PIH) as 

compared to one (3.57%) in the intervention group; the 

difference was not statistically significant (Table 2).  

 

Seven women (25%) in the control group developed fetal 

growth restriction (FGR) compared to only 1 (3.57%) in 

the yoga group. Two women (7.14%) in the intervention 

group presented with preterm premature rupture of 

membranes at 35.4 and 36.5 weeks respectively and 

progressed into labor. The neonates had birth weights of 

2.3 kg and 2.6 kg respectively and APGAR score was 8 at 

5 minutes in both. None of these babies required nursery 

admission (Table 2).  

 

Thirteen women (46.4%) in the control group went post -

dated as compared to 3 (10.71%) in the interventional 

group which was statistically significant (p=0.0003) 

(Table 2).  

Of the 28 women evaluated in both the groups, 3 women 

(10.7%) in the study group and 4 women (14.2%) in 

control group underwent emergency caesarean section. 

Twenty-four women (85.7%) in the interventional group 

went into spontaneous labor and only 4 (14.2%) were 

induced as compared to 20 (71.4%) and 8 (28.5%) in the 

control group. The indications for induction in the 

intervention group were postdated pregnancy, PIH, FGR 

and premature rupture of membranes; of the 8 women 

induced in the control group, 4 were due to postdated 

pregnancy, 1 due to PIH and 3 for FGR (Table 2). 

Cord blood cortisol levels were higher than 10 ng/ml in 16 

women (57.14%) in the control group as compared to 6 

women (21.43%) in the yoga group and was statistically 

significant with p=0.01 (Table 3).  

APGAR scores of 23 neonates (82.1%) were more than 8 

in the intervention group as compared to 19 (67.8%) in the 

control group with p=0.0013. Eleven neonates (39.2%) in 

control group had low birth weight as compared to only 

Seven (25%) in the study group but this difference was not 

statistically significant (Table 4). 

No neonate in the intervention group required nursery 

admission while 7 (25%) neonates in the control group 

were admitted in the nursery and this was statistically 

significant with p=0.002. Of these 7 neonates, two children 

had birth asphyxia, 4 had meconium aspiration due to 

meconium-stained liquor and 1 was low birth weight. One 

neonate developed meconium aspiration with pneumonia 

and succumbed on day 2 of life (Table 4). 

Table 1: Demographic profile. 

Demographic 

variable 

Intervention 

group, (n=28) 

(%) 

Control 

group, (n=28) 

(%) 

Age (Years)   

18-20  8 (28.57) 7 (25) 

21-25 10 (35.7) 12 (42.8) 

26-30 8 (28.5) 7 (25) 

31-35 2 (7.1) 1 (3.5) 

35-40 0 1(3.5) 

Religion   

Hindu 26 (92.8) 25 (89.2) 

Muslim 2 (7.1) 3 (10.7) 

Education   

Illiterate 1 (3.5) 1 (3.5) 

Primary  

education 
1 (3.5) 3 (10.7) 

Secondary 

education  
10 (35.7) 11 (39.2) 

Senior secondary 

education 
8 (28.5) 7 (25) 

Graduate 5 (17.8) 4 (14.2) 

Postgraduate 3 (10.7) 2 (7.1) 
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Table 2: Antepartum and intrapartum outcomes. 

Variables 

Intervention 

group, (n=28) 

(%) 

Control 

group, (n=28) 

(%) 

Medical complications 

Anemia (Hb<10 

gm%) 
0 01 (3.57)  

Hypothyroidism 0 01 (3.57) 

Obstetric complications 

Fetal growth 

restriction 
01 (3.57) 07 (25) 

Hypertensive 

disorder of 

pregnancy 

01 (3.57) 02 (7.14) 

Preterm 

pregnancy 
02 (7.14) 0 

Post-dated 

pregnancy 
03 (10.71) 

13 (46.4); 

p=0.0003 

Intrapartum complications 

Prolonged labor 01 (3.57) 01 (3.57) 

Meconium-

stained liquor 
01 (3.57) 02 (7.14) 

Fetal distress 0 02 (7.14) 

Mode of delivery 

Vaginal delivery 25 (89.2) 24 (85.7) 

Caesarean 

delivery 
03 (10.7) 04 (14.2) 

Indications for 

caesarean 
03 (10.71) 04 (14.2) 

Fetal distress 0 01  

Meconium-

stained  

liquor 

01  01  

Cephalopelvic 

disproportion 
02  01 

Failed induction 0 01 

Spontaneous 

labor 
24 (85.7) 20 (71.4) 

Induced labor 04 (14.2) 08 (28.5) 

Post-dated 

pregnancy 
01 04 

PIH 01 01 

FGR 01 03 

Preterm 

premature rupture 

of membranes 

01 0 

Table 3: Cord blood cortisol levels. 

Cortisol 

levels 

(ng/ml) 

Interventional 

group, n (%) 

Control 

group, n (%) 

<5 7 (25) 4 (14.2) 

5-9.99 15 (53.5) 8 (28.5) 

10-14.99 2 (7.1) 11 (39.2) 

15-19.99 4 (14.2) 5 (17.8) 

>20 0 0 

Table 4: Neonatal outcomes. 

Variables 

Intervention 

group, (n=28) 

(%) 

Control group, 

(n=28)  

(%) 

APGAR score (at 5 mins) 

>8 23 (82.1) 
19 (67.8); 

p=0.0013 

7 3 (10.7) 4 (14.2) 

6 2 (7.1) 5 (17.8) 

Birth weight (kg) 

<2 0 0 

2-2.59 7 (25) 11 (39.2) 

2.6-3.09 15 (53.5) 13 (46.4) 

3.1-3.5 6 (21.4) 4 (14.2) 

NICU 

admission 
0 7 (25%); p=0.002 

Neonatal 

mortality 
0 1 (3.5%) 

DISCUSSION 

Yoga down-regulates the hypothalamic-pituitary- adrenal 

axis and the sympathetic nervous system and thus helps to 

counteract the physiological cardiovascular changes of 

pregnancy such as increased heart rate, cardiac output and 

plasma volume. Deep breathing exercises or pranayam, act 

on the sympathetic system to slow down the reactions to 

stress and thereby reduce blood cortisol levels and bring 

about an increase in neuroplasticity and improve 

concentration and motor control.16 Both together have a 

significant positive effect on maternal and thereby fetal 

health. 

In the present study, maternal and fetal outcomes and cord 

blood cortisol levels were analyzed in pregnant women 

who undertook meditation, pranayam and yoga sessions 

during pregnancy with a control group of pregnant women 

who did not follow this regimen. The demographic profile 

of both the groups was comparable with regards to age, 

parity, and level of education. In the study, development 

of antenatal complications was less in the interventional 

group as compared to control group; FGR was seen in 7 

women (25%) and PIH in 2 women (7.1%) in the control 

group whereas only one woman (3.5%) developed FGR 

and PIH respectively in the intervention group. Similar 

results were observed by Narendran et al in their study 

comparing integrated yoga in pregnant women from 18-20 

weeks of gestation till delivery. They observed that in the 

yoga group, number of infants with birth weight of >2.5 kg 

was significantly more (p<0.01), lesser preterm births 

(p<0.0006) and decreased number of isolated growth 

restricted fetuses (p<0.003).17 Rakshani et al reported 

significantly fewer hypertensive disorders (p<0.028), 

fewer small for gestational age (p=0.006) and growth 

restricted neonates (p=0.05) in yoga group. Jayashree et al 

observed significantly lesser women developing 

pregnancy induced hypertension with absolute reduction 

by 12%.18, 13 
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A significant observation in the present study was that 

pregnancy in 46.3% (n=13) women in the control group 

continued beyond 40 weeks gestation as compared to only 

10.7% (n=3) in the yoga group and this difference was 

statistically significant (p=0.0003). Four women in the 

control group required induction of labor for postdated 

pregnancy in the control group as compared to 1 in the 

intervention group, though there was no difference in the 

incidence of cesarean deliveries in both the groups. 

Previous studies have observed statistically significant 

reduction in the need for induction and need for cesarean 

delivery with yoga and meditation in the antenatal period. 

Jahdi et al observed that mothers who received yoga care 

in the antenatal period required less induction of labor 

(p=0.008) and lower percentage of cesarean section 

(p=0.002) than the control group.14 In a single blinded 

randomized control trial by Bolanthakodi et al for 100 

women recruited in each group at 30 weeks of gestation, 

there were significantly a greater number of normal 

vaginal deliveries (p<0.037) in the study group practicing 

yoga.19 Mohyadin et al evaluated the effect of prenatal 

yoga consisting of 6 sessions of 60 minutes each on length, 

anxiety and pain during various stages of labor. They 

concluded that women in the control group required more 

induction compared to intervention group (p=0.003).20 

Yekefallah et al showed that yoga reduced the induction of 

labor, and had a significant effect on normal birth weight 

and delivery at the appropriate gestational age.21 In the 

present study also the incidence of prolonged labor, 

meconium-stained liquor and fetal distress was more in the 

women who did not undertake yoga in the antenatal period 

but this was not statistically significant.  

The fetal outcomes of the present study were very 

promising with neonates of mothers in the yoga group 

showing higher APGAR scores, higher birth weights and 

no admission in nursery. Similar results were also noted in 

various other studies.17,19 Rakshani et al in a comparative 

evaluation of obstetric Doppler in high-risk pregnancy 

observed significantly higher BPD (p=0.001), HC 

(p=0.002), FL (p=0.005), estimated fetal weight (p=0.19) 

in the yoga group.22 In another randomized control trial, 

Chuntharapat et al compared yoga and meditation with 

standard prenatal care and evaluated duration of labor and 

APGAR scores but found no differences in labor 

augmentation or newborn APGAR scores at 1 and 5 min.23 

Wadhwa et al conducted a questionnaire based 

retrospective analysis of 200 primiparous patients and 

found that women who were exercising regularly in the 

antenatal period, had better maternal and neonatal 

outcomes like optimal maternal weight gain, lower rates of 

cesarean section, greater birth weight of newborn and early 

post-partum recovery.24 Recently, many studies have 

assessed the benefits of yoga in management of stress and 

documented reductions in stress scores or improvement in 

pain scores and sleep patterns which may indirectly have 

effect on both maternal and fetal outcomes.25-27 

Cortisol is the primary glucocorticoid produced by the 

adrenal gland in response to any form of psychological 

stress. Pregnancy also witnesses a rise in the cortisol 

levels, as a result of placental cortisol production. 

Placental cortisol releasing hormone (CRH) is generated 

and released into the maternal circulation from the second 

trimester onwards. Only 10-20% of this cortisol is able to 

cross the placental barrier after 16 weeks of gestation due 

to production of placental enzyme 11β-hydroxysteroid 

dehydrogenase-2, which converts cortisol to inactive 

cortisone. This leads to much lower cortisol levels in the 

fetus as compared to maternal levels and consequently 

even a small increase in maternal cortisol can have a 

substantial effect on fetal cortisol levels.28 Evans et al in 

their clinical trial observed that pregnant women in the 

third trimester who are suffering from anxiety or 

depression have higher levels of cortisol levels than 

healthy controls.29 In another study by Wadhwa et al, 

elevated levels of ACTH and cortisol at 28 weeks were 

observed in pregnant women with self-reported stress.30 

Field et al in their clinical trial of fetal activity and 

maternal cortisol between 20 and 28weeks gestation, 

observed a positive correlation of maternal cortisol levels 

with increased fetal activity and lower estimated fetal 

weight.31 In most of the above studies pre and post-yoga 

session salivary cortisol levels were measured for 

assessment of maternal cortisol levels. In the present study 

we wanted to measure the composite effect of yoga and 

meditation over 8-10 weeks in helping the mother to 

handle stress throughout pregnancy and labor rather than 

measuring after every session, so an assessment of cortisol 

level was done at parturition. Also, salivary cortisol can be 

influenced by diet, medication and drug consumption and 

many women find it inconvenient to give the sample. In 

the present study we took cord blood sample to assess 

cortisol levels to avoid any variations due to the above 

factors and for ease of collection with no inconvenience to 

the participant. Cord blood cortisol levels in the present 

study were higher than 10 ng/ml in 16 (57.1%) women in 

the control group as compared to 6 (21.4%) in the 

intervention group which was statistically significant 

(p=0.01). Correlation of maternal stress with cord blood 

cortisol levels has not been documented in any studies till 

date and further research is required in this direction. 

Limitations 

The sample size of our study was small, a trial with a larger 

study size is recommended. 

More than 50% of our study population were well 

educated. Thus, it is a reflection of only a small stratum of 

our population.   

Only 2 sessions of yoga per week were supervised while 

the rest were only confirmed by the diary maintained by 

the participant. 

CONCLUSION 

Yoga is a “skill in action” which helps to harmonize the 

mind and body and thus alleviates the physical, mental and 

https://pubmed.ncbi.nlm.nih.gov/?term=Mohyadin+E&cauthor_id=32427122


Mehta S et al. Int J Reprod Contracept Obstet Gynecol. 2023 Feb;12(2):413-419 

International Journal of Reproduction, Contraception, Obstetrics and Gynecology                                     Volume 12 · Issue 2    Page 418 

emotional stresses of pregnancy. The practice of yoga and 

meditation during the antenatal period should be 

encouraged by healthcare providers and this healthy 

practice should inculcated by the pregnant women in their 

daily routine for a positive effect not only on their health 

but also neonatal health.  
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