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Objective: To study the effect of integrated yoga on Pregnancy experience, anxiety, and depression in
normal pregnancy.
Methods: This Prospective Randomized control study recruited 96 women in 20th week of normal
pregnancy. Yoga group (n ¼ 51) practiced integrated yoga and control group (n ¼ 45) did standard
antenatal exercises, one hour daily, from 20th to 36th week of gestation. ManneWhitney and Wilcoxon’s
tests were used for statistical analysis.
Results: There was significant difference between groups (ManneWhitney p < 0.001) in all variables.
There were significant changes within groups (Wilcoxon’s p < 0.001) in both groups. Pregnancy related
experience (PEQ) reduced in yoga by 26.86%, State (STAI I) anxiety (decreased 15.65% in yoga, increased
13.76% in control), Trait (STAI II) anxiety (decreased 8.97% in yoga, increased 5.02% in control) and
Depression (HADS) (decreased 30.67% in yoga, increased 3.57% in control).
Conclusion: Yoga reduces anxiety, depression and pregnancy related uncomfortable experiences.

� 2013 Elsevier Ltd. All rights reserved.
1. Introduction

Pregnancy is a unique state of physiological stress, which ne-
cessitates physical, mental and social adaptation. Animal experi-
ments and human studies have shown that prenatal maternal
stress is associated with increased risk for spontaneous abortion,
preterm labor, fetal malformations, and asymmetric growth retar-
dation [1]. Evidence of long-term functional disorders in the
offspring after prenatal exposure to stress is limited. But retro-
spective studies [2] and two prospective studies support such ef-
fects [3] on the behavioral development with attentional deficits,
hyper anxiety and disturbed social behavior [4].

Pregnant women respond differently to identical stressful
stimuli, depending on genetic factors, personality traits, previous
experience and social support. Anxiety and depression are two
common responses to stressfully demanding situations that may
affect healthy progression of pregnancy as observed by many re-
searchers. Bennett et al. reported Prevalence rates of clinical
depression at 7.4%, 12.8%, and 12.0% for the first, second, and third
trimesters, respectively [5]. There are studies that have shown that
high scores of Anxiety results in increased incidence of preterm
labor [6], reduced birth weight and small fetal head size [7].
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A review of preclinical and clinical studies on the deleterious effects
of maternal depression showed that it affects not only the mother
but also has short and long term effects on the offspring [8].
Depressed women had higher symptom frequency, more discom-
fort, flatulence and fatigue [9]. Postpartum weight retention in
obese mothers was associated with psychological distress during
early pregnancy [10]. Depression that continues in the Postpartum
period is associated with negative childbirth experience [11] and
when untreated, impairs the mother-infant attachments and re-
sults in cognitive, emotional and behavioral consequences in
childhood [12]. Ventegodt et al. showed that the global quality of
life of the mother during pregnancy is important for the quality of
life of the child and their attitudes toward life and philosophy of life
[13]. Studies on adolescent quality of life (HR-QOL) point to
adversity in the neural pathways that are determined in their fetal
developmental stage [14]. It is alarming to note that review articles
say that there are no controlled studies on the safety of antide-
pressant use in pregnancy and lactation [8]. This points to an urgent
need for non-pharmacological interventions.

Very simple interventions such as educating women by
providing information about benefits and risks of prenatal physical
activity motivates them to practice better health behaviors [15].
Cognitive-behavioral intervention led to improvement in the bio-
logical stress response of pregnant women with sub clinically
elevated stress, anxiety, or depressive symptoms [16]. A controlled
clinical trial on outpatient ante-partum women who met DSM-IV

mailto:rnagaratna@gmail.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ctcp.2013.06.003&domain=pdf
www.sciencedirect.com/science/journal/17443881
http://www.elsevier.com/locate/ctcp
http://dx.doi.org/10.1016/j.ctcp.2013.06.003
http://dx.doi.org/10.1016/j.ctcp.2013.06.003
http://dx.doi.org/10.1016/j.ctcp.2013.06.003


M. Satyapriya et al. / Complementary Therapies in Clinical Practice 19 (2013) 230e236 231
criteria for major depressive disorder, found significant improve-
ment in mood after 16 weeks of Interpersonal psychotherapy [17].

Massage therapy showed reduced anxiety, improved mood and
better sleep with fewer complications during labor and postnatal
period [18] with lesser incidence of prematurity and low birth
weight [19]. Exercise in the third trimester was associated with
lesser state-anxiety [20]. Applied relaxation training showed sig-
nificant reductions in state/trait anxiety and perceived stress [21].
‘Attending nurse-led relaxation education’ reduced the need for
cesarean section, and/or instrumental extraction and also the
number of infants with low birth weight [22].

Yoga, with its holistic approach, has been used to promote
positive health for centuries in India [23]. Several clinical trials
point to the beneficial effects of yoga in Asthma [24,25], Hyper-
tension [26,27], Pain Managament [28,29], Diabetes [30], Cancer
[31], and Mood Changes [32]. Yoga improves the Quality of life [33]
and reduces stress as evidenced by reduced anxiety levels [34,35],
serum cortisol levels [36,37] with lower metabolic rate in yoga
practitioners [38].

To date there are a few publications on the effect of integrated
approach of yoga (IAYT) on pregnancy outcome [39]. In a case
control study Narendran et al. showed the positive effects of IAYT
on mode of delivery, birth weight of the infant and pregnancy
complications. Again, in those pregnancies with abnormal flow in
umbilical and uterine arteries (observed in ultrasound Doppler
scanning), there was improvement in birth weight, decrease in
preterm labor and intrauterine growth restriction [40].

Sun et al. [41]. observed that 12e14 week yoga program pro-
duced lesser scores on Discomforts of Pregnancy (DoPQ) in 38e
40th week of gestation with higher self-efficacy and outcome
expectancy in both the active and second stages of labor. It is
known that Physiological stress reactivity is dampened during
pregnancy [42]. We demonstrated improved autonomic adapt-
ability (in heart rate variability) with reduced perceived stress
levels [43] that resulted in better quality of life (WHOQoL 100) and
interpersonal relationships (FIRO-B) after integrated yoga in
pregnant women [44]. We hypothesized that these observations
could be due to reduced anxiety and depressive responses to
perceived stress and planned to document these variables in the
same cohort in which we observed the above changes which is
reported here.
2. Methods

2.1. Participants

2.1.1. Sample size
A sample size of 88 was obtained by using the ‘G power’ soft-

ware, (alpha ¼ 0.05, power ¼ 0.8 and effect size ¼ 0.54). The effect
size was calculated from the mean and SD values of an earlier
interventional study [45]. We recruited 122 women to provide for
any dropouts.

Ninety six women (20e35 years) between 18th to 20th weeks
of gestation who satisfied the selection criteria were randomized
to yoga (51) and control groups (45). They were recruited from a
pool of 200 subjects who had registered for antenatal care at
Maiya multispecialty hospital in south Bengaluru, India. The
following criteria were followed to ensure inclusion of only
normal pregnancies and avoid those who may have high stress
levels: (a) gestational age between 18 and 20 weeks, (b) prime
gravidae and (c) multi gravidae with at least one live child. The
exclusion criteria were: (a) associated medical problems, (diabetes,
hypertension, etc), (b) multiple pregnancy, (c) IVF pregnancy, (d)
previous history of IUGR, (e) maternal physical abnormalities, (f)
fetal abnormality on ultrasound scanning and (h) previous expo-
sure to yoga.

2.2. Consent

Institutional ethical committee of the yoga university (S-VYASA)
had cleared the project. Signed informed consent was obtained
from all subjects before randomization.

2.3. Design

This was a prospective randomized two-armed control design
with supervised practices for both groups from the time of
recruitment till delivery.

2.4. Procedure

After obtaining the signed informed consent, the subjects were
allocated to two groups (yoga and control) using a computer
generated random number (www.Randomizer.com) table. Pre and
post assessments were done at the time of recruitment (between 18
and 20 weeks of pregnancy) and at 36th week. Yoga group prac-
ticed specific set of integrated yoga. The control group practiced
standard antenatal exercises. Both groups learnt the practices (in
batches of 4e10) from trained instructors in sessions of 2 h/day (3
days/week) for one month. Subsequently, they continued the
practices at home using a pre recorded instruction cassette for one
hour each day. Both groups had refresher classes of 2 h each time
they came for their antenatal obstetric assessment. (Once in 3
weeks up to 28 weeks and every two weeks up to 36 weeks).
Compliance was ensured by phone calls and maintenance of an
activity diary.

2.5. Masking

As this was an interventional study, the participants or the
trainer could not be blinded. Attempts were made to mask
wherever feasible to reduce the bias. The team who did the as-
sessments was not involved in administering the intervention.
The statistician who did the randomization and analysis was blind
to the source of the data. Care was taken to avoid interaction and
exchange of techniques between participants of the two groups by
staggering the timings and venue of the classes for the two
groups.

2.6. Intervention

The yoga module used for the experimental intervention called
Integrated approach of yoga therapy (IAYT) during pregnancy
which was developed specifically for the purpose culled out from
original scriptures (Patanjali Yoga Sutras, and Mandukaya Karika)
that highlight the concepts of a holistic approach to health man-
agement at physical, mental, emotional and intellectual levels with
techniques to improve mental equilibrium. Table 1 shows the list of
yoga practices used in three trimesters. The number of asanas
(physical postures) performed in standing, sitting or lying prone or
supine postures went on reducing with increasing gestational age.
These asanas done with internal awareness (eyes closed) promotes
full range of motion of the body part by graded gradually increasing
stretches followed by relaxation, that results in flexibility of the
joints and strengthening of the muscles. The breathing techniques
(Pranayama) focus on conscious prolongation of all three compo-
nents of breathing cycle (inhalation, effortless retention, and
exhalation) that results in better vital capacity and balance of vital
energy. Meditation included techniques such as listening to one’s
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Table 1
Yoga and exercise intervention group practice details (60 min daily).

Yoga group 2nd Trimester 3rd Trimester Control group 2nd Trimester 3rd Trimester

A. Lectures 15 min 10 min A. Lectures 15 min 10 min
B. Breathing exercises 10 min 5 min B. Loosening exercises 10 min 5 min
1. Hasta �ay�ama �svasanam

(Hands in and out breathing)
Yes Yes 1. Twisting Yes Yes

2. Hasta vist�ara �svasanam
(Hands stretch breathing)

Yes Yes 2. Forward & backward bend Yes No

3. Gulpha vist�ara �svasanam
(Ankle stretch breathing)

Yes Yes 3. Side bending Yes Yes

4. Vy�aghra �svasanam
(Tiger breathing)

Yes No 4. Calf-raise Yes Yes

5. Setu bandha �svasanam
(Bridge posture breathing)

Yes No 5. Hamstring stretch Yes Yes

6. Lateral Pulls- up & down Yes No
7. Calf extension Yes No
8. Hip Abduction No Yes

C. Asana Postures 15 min 10 min C. Antenatal Exercises 15 min 10 min
Standing Asanas Standing exercises
1. Tadasana (tree pose) Yes Yes 1. Thigh stretch Yes Yes
2. Ardhakati-chakrasana

(Lateral Arc Pose)
Yes Yes 2. Push-up & Down Yes Yes

3. Trikonasana .(triangle pose) Yes Yes 3. Pulls Downs Yes No
4. Low-Back lift Yes No

Sitting Asanas Sitting exercises
4. Vajrasana (Ankle Pose) Yes Yes 5. Inner thigh Stretch Yes Yes
5. Vakrasana (spine twist pose) Yes No 6. Calf stretch Yes Yes
6. Siddhasana (sage pose) No Yes 7. Dips Yes No
7. BaddhaKonasana (Bound

Ankle Pose)
No Yes 8. Squatting No Yes

8. UpavistaKonasana (spread
legs pose)

No Yes 9. Hip abduction Yes Yes

9. Squatting (Garland pose) No Yes 10. Shoulder-chest stretch Yes Yes
11 Neck and upper back stretch Yes Yes

Supine Asanas 12. Seated Rowing Yes Yes
10. Viparita karani

(half shoulder stand)
Yes No 13. Oblique curis Yes Yes

11. Ardha- pavanamuktasana
(folded leg lumbar stretch)

Yes Yes 14. Kick backs Yes Yes

15. Pelvic floor exercise Yes Yes
Supine exercise
16. Pelvic Tilt Yes Yes

D. Pranayama and Meditation 10 min 20 min D. Slow Walking 10 min 20 min
1. Sectional breathing Yes Yes
2. Naadisuddhi Yes Yes
3. Sheetali Yes Yes
4. bharamari Yes Yes
5. Nadanusandhana Yes Yes
6. Om Meditation

E. Deep relaxation technique 10 min 15 min E. Supine Rest (10 min) 10 min 15 min
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own breath or repeating a mantra to bring about a state of self-
awareness and inner calm [39].

The control group practiced the standard antenatal practices
which included simple stretching exercises (Table 1) approved by
the Executive Council of the society of Obstetrician and Gynecolo-
gists of Canada, and by the board of directors of the Canadian so-
ciety for exercise physiology [46].

2.7. Assessments

1. PEQ: Pregnancy experiences Questionnaire

The Pregnancy experiences Questionnaire addresses Pregnancy-
specific stressors and concerns experienced during pregnancy [47]
PEQ has 41 questions related to somatic symptoms, Pregnancy,
fetus/infant and parenting concerns, baby-image, and attitudes to
sex. Women are asked to rate how severe each item has been for
them in the past month on a three-point scale (1e3) with the total
scores ranging from 41 to 123 with higher scores indicating higher
stress levels. PEQ has good internal consistency (a ¼ 0.87e0.91)
[48] with Test-retest reliability coefficients varying from 0.64e0.84
depending on the time period sampled (one to six months).

2. STAI: state trait anxiety inventory

The STAI [49] comprises two-self report scales for measuring
two distinct anxiety concepts, the State anxiety and Trait anxi-
ety. Both scales contain 20 statements that asks the respondent
to describe how she feels at a particular moment (state anxiety)
or how she generally feels (trait anxiety). State anxiety is
conceptualized as a transitory emotional state, where as trait
anxiety refers to relatively stable individual differences in
proneness to anxiety. The respondents were required to rate
themselves on a four point Lickhert scale ‘not at all’ to ‘very much
so’ on various anxiety related symptoms which they experience
in the past weeks for the state scale or how they generally feel
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for the trait scale [49]. STAI is widely used and has been shown to
have high reliability and validity [49] with a Cronbach’s alpha of
0.88 and 0.83 for state (STAI-I) and trait anxiety (STAI-II) respec-
tively [50].

3. HADS: Hospital Anxiety Depression Scale

HADS is a self-assessment scale developed by Zigmond and
Snaith [51]. It is a widely used self-report instrument designed to
assess the dimensions of anxiety and depression in non-psychiatric
population [52,53]. It has 14 items that consist of two subscales of
seven items each, to measure the levels of anxiety and depression.
Each item is rated on a scale from 0 (not at all) to 3 (very much).
This is a widely used reliable scale with Cronbach’s alpha of 0.89
[54].

3. Data analysis

Statistical analysis was done using SPSS Version 10.0. Chi
squared test and independent samples ‘t’ test were used for base-
line comparisons and mean differences within groups. As the data
were not normally distributed, ManneWhitney test (between
groups) and Wilcoxon’s test (within groups) were used for statis-
tical analysis.

4. Results

Fig. 1 shows the trial profile. 200 women who registered at the
antenatal clinic of the institute were screened; 122 women who
satisfied the selection criteria, 105 consented and the final data was
available on 96 women (yoga 51 and control 45). There were 2 drop
outs in yoga and 7 in control. The reasons for drop out included: (i)
Irregular attendance (ii) shifts from control to yoga group because
Fig. 1. Antenatal
of increasing popularity of yoga through the media, and (iii) social
reasons: moved out of Bangalore for delivery and post partum care
to mother’s house as a sentimental social custom of south India.

The two groups were matched on maternal characteristics
(Table 2) and baseline scores were not normally distributed.

Table 3 shows the results after the intervention. State (STAI I)
anxiety reduced in yoga (15.65%, p < 0.001) with significant dif-
ference between groups (P < 0.001); it increased in the control
group (13.76 %, p < 0.007); Trait (STAI II) anxiety also reduced in
yoga (8.97%, p < 0.001) and increased in the control group (5.02%,
p < 0.09) with significant difference between groups (p < 0.001).
Anxiety as measured by HADS also reduced in yoga (29.12%,
p < 0.001) with significant difference between groups (p < 0.001).
Depression (HADS) reduced in yoga (30.67%, p < 0.001) with sig-
nificant difference between groups (p < 0.001). Pregnancy related
experience questionnaire showed significant changes in the yoga
(26.86%, p < 0.001) group with significant difference between
groups (p < 0.001).

5. Discussion

This prospective randomized control study compared the effect
of daily practice of integrated yoga program with standard ante-
natal exercises in normal pregnant women from 20th to 36th
weeks. Anxiety and Depression reduced with improvement in
pregnancy experience after yoga with significant difference be-
tween groups (P < 0.001). There were no adverse effects in any of
the cases.

Although the women in control group were doing the practices
of physical activity as planned and were reporting the regularity of
practices, there was significant increase in state (13.76%) and trait
(5%) anxiety as pregnancy advanced. The reason for this increase
could be: although it is well known that physical activity reduces
RCT profile.



Table 2
Showing demographic characteristics of the subjects.

Variables Yoga (N ¼ 51) Control (N ¼ 45)
Mean � S.D Mean � S.D

Age 26.41 � 3.01 24.96 � 2.58
Height (inches) 63.67 � 1.81 62.84 � 1.98
Gravida G1 45 (88%) 40 (87%)

G2 5 (12%) 6 (13%)

Occupation Working 33 (65%) 21 (49%)
Not working
house wives

18 (35%) 24 (51%)

Weight (kg) Pre 63.69 � 9.67 61.56 � 8.56
Post 71.82 � 9.90 69.91 � 8.84

BMI Pre 24.97 � 3.52 25.05 � 3.80
Post 28.54 � 3.60 28.55 � 3.86

BP (systolic) Pre 114.71 � 14.74 115.07 � 8.13
Post 117.25 � 9.61 118.00 � 8.15

BP (diastolic) Pre 73.12 � 5.43 72.40 � 6.56
Post 75.06 � 5.33 75.84 � 6.24

Abbreviations: G1, Prima; G2, Secunda 2;W,Working; HW, Housewife;Wt,Weight;
BMI, Body mass index; BP, Blood pressure.
Group means and SE’s of all participant variables; all 20th week (¼ Pre) except
where stated Post (¼ 36th week). No difference between groups was statistically
significant on any Pre or Post variable (Gravidae and Work Chi square test; others
independent samples ‘t’ test).
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stress and improves health, it appears that, this may not be suffi-
cient to prepare the woman to manage the psychological response
(anxiety) to demanding situations of life, i.e. anticipation of com-
plications and pain of delivery. Yoga, by definition is mastery over
the modifications of mind (Patanjali e chitta vrtti nirodhah) and
offers techniques that invoke the inbuilt capability to manage the
psychological and physiological challenges. Regular practice of in-
tegrated yoga leads to a balanced state of mind (samatvam yoga as
stated in bhagavadgita) that does not get perturbed by these
challenges [55] by improving neural plasticity [56].

5.1. Comparisons

There are very few studies that have looked at the effect of yoga
on stress, anxiety or depression during pregnancy. Two studies
have reported reduction in trait anxiety (p< 0.05) in third trimester
in healthy pregnant nulliparous women who practiced
mindfulness-based yoga between 12 to 32 weeks [57,58]. We have
earlier reported reduction in perceived stress and better autonomic
Table 3
Changes after intervention in both groups N ¼ 51 (Y) and 45 ¼ (C).

Variable Group 20th Weeks 36th Weeks Effect size % D

STAI-I Y 35.71 � 7.10 30.12 � 5.72 0.993 15
C 36.44 � 5.99 39.71 � 6.8 0.683 13

STAI-II Y 36.18 � 6.81 31.20 � 6.16 0.43 8.9
C 37.64 � 5.93 39.53 � 7.20 0.26 5.0

HADS anxiety Y 7.35 � 2.45 5.22 � 1.36 0.910 29
C 7.69 � 2.84 7.82 � 3.43 0.048 1.6

HADS depression Y 6.39 � 2.55 4.43 � 1.39 0.796 30
C 6.73 � 2.22 6.98 � 2.91 0.091 3.5

PES Y 68.02 � 5.47 49.75 � 5.99 2.55 26
C 68.20 � 5.84 58.96 � 8.81 1.37 13

Abbreviations: LB: Lower Bound, UB: Upper Bound.
Note: There is significant difference between groups with better improvement in yoga g

a Wilcoxon’s signed ranks test (within groups); ManneWhitney U test (between grou
adaptability [43]. There are several studies that have looked at the
effect of different types of yoga practices on anxiety, depression,
wellness and quality of life in clinical conditions and normal
healthy volunteers. To our knowledge this is the first study that has
reported the effect of yoga on pregnancy experience, anxiety and
depression.

Nidhi et al. reported significant reductions in both state [12.27%]
and trait [14.97%] anxiety in adolescent girls with polycystic
ovarian disease [59]. Subramanya et al. [60] observed a reduction in
state anxiety (22.4%) immediately after Cyclic Meditation in normal
volunteers. Rao et al. in their randomized control study on early
breast cancer patients observed reduction in both state and trait
anxiety by add-on yoga [61]. Twelve weeks of Iyengar yoga reduced
the state and trait anxieties in normal volunteers [62] and in
women with mental distress [63]. Our present study observed
a15.65% reduction in state anxiety and 9% reduction in trait anxiety
in yoga group of pregnant women.

There was a 48.2% reduction in anxiety levels (HADS) after 6
weeks of add-on yoga in breast cancer patients undergoing radia-
tion therapy [64]. Sudarshan Kriya and related practices reduced
the scores on depression from4.11�2.99 to 2.73� 2.19 and Anxiety
scores from 7.60 � 3.71 to 5.87 � 3.18 after yoga practice in adult
volunteers [65]. In the present study, there was better reduction in
anxiety score (HADS) in the yoga (29.12%) group compared to the
control group (1.69%); reduction in Depression score was also
higher in yoga (30.67%) than the control group (3.57%).

Looking at effect of yoga on the discomforts of pregnancy, we
observed higher degree of improvement in the yoga (26.86%) group
as compared to control group (13.55%) in their Pregnancy experi-
ence .Sun et al. [41]. studied the effects of a 12e14 week yoga
program and showed significantly less discomfort in the 38e40th
week of gestation with higher self-efficacy expectancy and
outcome expectancy in both the active and second stages of labour
than the women in the control group.

5.2. Mechanism: stress reduction

Anxiety and depression are the experiences that a person
actually feels in response to perceived stress. Studies using ultra-
sound Doppler flow velocimetry have shown high resistance of the
uterine arteries in women with high anxiety scores in the third
trimester [66]. It has been reported that high scores on perceived
stress and anxiety are related to increase in HPA-Axis-activity [67].
Based on our results we may hypothesize that yoga’s benefits
iffer Confidence intervals Sig-P valuesa

20th Week 36th Week Within Gps
pre/post

Between Gps
post/post

LB UB LB UB

.65Y 33.89 37.74 28.75 32.04 0.001 0.001

.76[ 34.18 37.74 36.76 41.04 0.007

7Y 34.47 38.17 29.66 33.02 0.001 0.001
2[ 35.36 38.85 36.40 40.83 0.090

.12Y 6.66 8.04 4.83 5.60 0.001 0.001
9[ 6.84 8.54 6.79 8.85 0.731

.67Y 5.67 7.11 4.04 4.82 0.001 0.001
7[ 6.07 7.40 6.10 7.85 0.592

.86Y 66.48 69.56 48.06 51.43 0.001 0.001

.55Y 66.45 69.95 56.31 61.60 0.001

roup on all three variables.
ps).
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would be mediated through reduction in the abnormal activity of
the maternal sympatheticeadrenalemedullary system (SAM) and
hypothalamicepituitaryeadrenocortical axis (HPA-axis) [42]. Bet-
ter autonomic stability with reduced sympathetic arousal and
increased parasympathetic tone has been demonstrated in normal
adults [68] after yoga. Also, we have shown reduced perceived
stress and better autonomic adaptability during normal pregnancy
after integrated yoga [43] pointing to better plasticity of ANS and its
ability to restore the basal state of relaxation quickly after a stress
response.

Better psychological health resulting from stress reduction may
have contributed to the improvement observed on PEQ in this
study. We have published earlier that these women had much
better quality of life and interpersonal relationships [44] that points
to the positive psychological state that yoga can induce. Thus, these
psychological changes may explain the physiological changes
observed as better outcomes seen in our earlier studies on inte-
grated yoga in both normal [39,43] and high risk pregnancies
[44,69]. This may also promote a healthier ANS programming in the
fetus [42,70] which may help in preventing diseases related to
autonomic nervous system hyperactivity in the offspring.

The Word yoga comes from a Sanskrit root ‘Yuj’ that means ‘to
yoke’, ‘to join’, to unite the mind, body and the spirit; and to direct
and concentrate one’s attention by calming down the restless mind
[55]. Thus the deep physiological rest that is achieved by the
components of pranayama, meditation and other mindfulness
practices incorporated in the integrated yoga program could be the
major aspects that could explain the observed benefits.

6. Conclusion

Regular practice of integrated yoga in second and third trimester
is more effective than antenatal exercises in reducing anxiety,
Depression and improving the pregnancy experience.

6.1. Limitations

a. Possible interaction between the groups could not be avoided.
b. Requests for shift from control to yoga group due to popularity

of yoga through the media led to unexpected number of drop
outs.

6.2. Generalizability

As yoga is widely accepted even in the west today and there are
good number of centers round the globe which have been teaching
yoga for pregnancy, this study offers the scientific evidence for the
safety and benefits of this module of integrated yoga. Thus, we
recommend that obstetricians incorporate these practices in all
antenatal clinics in all sections of the society.

6.3. Suggestions for future research

More studies in different ethnic groups, in abnormal preg-
nancies and by use of different types of Yoga may throw more
light on ANS modulations in pregnancy. Multi centric trials
including a more comprehensive battery of variables to measure
ANS functions and changes in hormonal levels may unravel the
hidden mechanisms of yoga, since the exact nature of the auto-
nomic changes involved in stress adaptation are poorly under-
stood [70].

Conflict of interest
We hereby declare that authors do not have any conflict of in-

terest while carrying out this research.
Source of funding
This project was funded by the mother institution SVYASA.

Acknowledgment

We thank the management and the staff of the hospital where
the study was conducted, and also the SVYASA University who
helped us throughout the study. We thank Mr. Pradhan B for his
help in statistical analysis.

References

[1] Mulder EJ, Robles de Medina PG, Huizink AC, Van den Bergh BR, Buitelaar JK,
Visser GH. Prenatal maternal stress: effects on pregnancy and the unborn
child. Early Hum Dev 2002;70:3e14.

[2] Weinstock M. The long-term behavioural consequences of prenatal stress.
Neurosci Biobehav Rev 2008;32:1073e86.

[3] Huizink AC, Robels de Medina PG, Mulder EJ, Visser GH, Buitelaar JK. Stress
during pregnancy is associated with developmental outcome in infancy.
J Child Psychol Psychiatry 2003;44:810e8.

[4] Weinstock M. Does prenatal stress impair coping and regulation of hypo-
thalamicepituitaryeadrenal axis? Neurosci Biobehav Rev 1997;21:1e10.

[5] Bennett HA, Einarson A, Taddio A, Koren G, Einarson TR. Prevalence of
depression during pregnancy: systematic review. Obstet Gynecol 2004;103:
698e709.

[6] Lou HC, Hansen D, Nordentoft M, Pryds O, Jensen F, Nim J, et al. Prenetal
stressors of human life affect fetal brain development. Dev Med Child Neurol
1994;36:229e33.

[7] Field T, Diego M, Hernandez-Reif M, Figueiredo B, Deeds O, Ascencio A, et al.
Comorbid depression and anxiety effects on pregnancy and neonatal outcome.
Infant Behav Dev 2010;33:23e9.

[8] Mian AI. Depression in pregnancy and the postpartum period: balancing
adverse effects of untreated illness with treatment risks. J Psychiatr Pract
2005;11:389e96.

[9] Kamysheva E, Wertheim EH, Skouteris H, Paxton SJ, Milgrom J. Frequency,
severity, and effect on life of physical symptoms experienced during preg-
nancy. J Midwifery Womens Health 2009;54:43e9.

[10] Bogaerts AF, Van den Bergh BR, Witters I, Devlieger R. Anxiety during early
pregnancy predicts postpartum weight retention in obese mothers. Obesity
2013. http://dx.doi.org/10.1002/oby.20352. Feb 14 [Epub ahead of print].

[11] Gausia K, Ryder D, Ali M, Fisher C, Moran A, Koblinsky M. Obstetric compli-
cations and psychological well-being: experiences of Bangladeshi women
during pregnancy and childbirth. J Health Popul Nutr 2012;30:172e80.

[12] Ryan D, Milis L, Misri N. Depression during pregnancy. Can Fam Physician
2005;51:1087e93.

[13] Ventegodt S, Flensborg-Madsen T, Andersen NJ, Merrick J. The health and
social situation of the mother during pregnancy and global quality of life of
the child as an adult. Results from the prospective Copenhagen Perinatal
Cohort 1959e1961. Sci World J 2005;2:950e8.

[14] Wilkins AJ, O’Callaghan MJ, Najman JM, Bor W, Williams GM, Shuttlewood G.
Early childhood factors influencing health-related quality of life in adolescents
at 13 years. J Paediatr Child Health 2004;40(3):102e9.

[15] Cannella D, Lobel M, Monheit A. Knowing is believing: information and atti-
tudes towards physical activity during pregnancy. J Psychosom Obstet
Gynaecol 2010;31:236e42.

[16] Richter J, Bittner A, Petrowski K, Junge-Hoffmeister J, Bergmann S, Joraschky P,
et al. Effects of an early intervention on perceived stress and diurnal cortisol in
pregnant women with elevated stress, anxiety, and depressive symptom-
atology. J Psychosom Obstet Gynaecol 2012;33:162e70.

[17] Spinelli MG, Endicott J. Controlled clinical trial of interpersonal psychotherapy
versus parenting education program for depressed pregnant women. Am J
Psychiatry 2003;160:555e62.

[18] Field T, Hernandez-Reif M, Hart S, Theakston H, Schanberg S, Kuhn C. Pregnant
women benefit from massage therapy. J Psychosom Obstet Gynaecol 1999;20:
31e8.

[19] Field T, Diego MA, Hernandez-Reif M, Schanberg S, Kuhn C. Massage therapy
effects on depressed pregnant women. J Psychosom Obstet Gynaecol 2004;25:
115e22.

[20] Da Costa D, Rippen N, Dritsa M, Ring A. Self-reported leisure-time physical
activity during pregnancy and relationship to psychological well-being.
J Psychosom Obstet Gynaecol 2003;24:111e9.

[21] Bastani F, Hidarnia A, Kazemnejad A, Vafaei M, Kashanian M. A randomized
controlled trial of the effects of applied relaxation training on reducing anx-
iety and perceived stress in pregnant women. J Midwifery Womens Health
2005;50:36e40.

[22] Bastani F, Hidarnia A, Montgomery KS, Aguilar-Vafaei ME, Kazemnejad A.
Does relaxation education in anxious primigravid Iranian women influence
adverse pregnancy outcomes? A randomized controlled trial. J Perinat
Neonatal Nurs 2006;20:138e46.

[23] Collins C. Yoga: Intuition, preventive medicine, and treatment. J Obstet
Gynecol Neonatal Nurs 1998;27:563e8.

http://refhub.elsevier.com/S1744-3881(13)00042-X/sref1
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref1
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref1
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref1
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref2
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref2
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref2
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref3
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref3
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref3
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref3
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref4
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref4
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref4
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref4
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref4
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref5
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref5
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref5
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref5
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref6
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref6
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref6
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref6
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref7
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref7
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref7
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref7
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref8
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref8
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref8
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref8
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref9
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref9
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref9
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref9
http://dx.doi.org/10.1002/oby.20352
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref11
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref11
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref11
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref11
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref12
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref12
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref12
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref13
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref13
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref13
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref13
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref13
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref13
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref14
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref14
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref14
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref14
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref15
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref15
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref15
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref15
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref16
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref16
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref16
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref16
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref16
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref17
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref17
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref17
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref17
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref18
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref18
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref18
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref18
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref19
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref19
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref19
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref19
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref20
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref20
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref20
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref20
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref21
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref21
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref21
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref21
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref21
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref22
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref22
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref22
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref22
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref22
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref23
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref23
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref23


M. Satyapriya et al. / Complementary Therapies in Clinical Practice 19 (2013) 230e236236
[24] Nagarathna R, Nagendra HR. Yoga for bronchial asthma: a controlled study. Br
Med J 1985;291:1077e9.

[25] Bidwell AJ, Yazel B, Davin D, Fairchild TJ, Kanaley JA. Yoga training improves
quality of life in women with asthma. J Altern Complement Med 2012;18:
749e55.

[26] Telles S, Yadav A, Kumar N, Sharma S, Visweshwaraiah NK, Balkrishna A.
Blood pressure and purdue pegboard scores in individuals with hypertension
after alternate nostril breathing, breath awareness, and no intervention. Med
Sci Monit 2013;21:61e6.

[27] Bhavanani AB, Madanmohan, Sanjay Z. Immediate effect of chandra nadi
pranayama (left unilateral forced nostril breathing) on cardiovascular pa-
rameters in hypertensive patients. Int J Yoga 2012;5:108e11.

[28] Ebnezar J, Nagarathna R, Yogitha B, Nagendra HR. Effect of integrated yoga
therapy on pain, morning stiffness and anxiety in osteoarthritis of the knee
joint: a randomized control study. Int J Yoga 2012;5:28e36.

[29] Tekur P, Singphow C, Nagendra HR, Raghuram N. Effect of short-term inten-
sive yoga program on pain, functional disability and spinal flexibility in
chronic low back pain: a randomized control study. J Altern Complement Med
2008;14:637e44.

[30] Mahapure HH, Shete SU, Bera TK. Effect of yogic exercise on super oxide
dismutase levels in diabetics. Int J Yoga 2008;1:21e6.

[31] Vadiraja SH, Rao MR, Nagendra RH, Nagarathna R, Rekha M, Vanitha N, et al.
Effects of yoga on symptom management in breast cancer patients: a ran-
domized controlled trial. Int J Yoga 2009;2:73e9.

[32] Wood C. Mood change and perceptions of vitality: a comparison of the effects
of relaxation, visualization and yoga. J R Soc Med 1993;86:254e8.

[33] Woodyard C. Exploring the therapeutic effects of yoga and its ability to in-
crease quality of life. Int J Yoga 2011;4:49e54.

[34] Gupta N, Khera S, Vempati RP, Sharma R, Bijlani RL. Effect of yoga based
lifestyle intervention on state and trait anxiety. Indian J Physiol Pharmacol
2006;50:41e7.

[35] Hafner-Holter S, Kopp M, Günther V. Effects of fitness training and yoga on
well-being stress, social competence and body image. Neuropsychiatry
2009;23:244e8.

[36] Yadav RK, Magan D, Mehta N, Sharma R, Mahapatra SC. Efficacy of a short-
term yoga-based lifestyle intervention in reducing stress and inflammation:
preliminary results. J Altern Complement Med 2012;18:662e7.

[37] West J, Otte C, Geher K, Johnson J, Mohr DC. Effects of Hatha yoga and African
dance on perceived stress, affect, and salivary cortisol. Ann Behav Med
2004;28:114e8.

[38] Chaya MS, Nagendra HR. Long-term effect of yogic practices on diurnal
metabolic rates of healthy subjects. Int J Yoga 2008;1:27e32.

[39] Narendran S, Nagarathna R, Narendran V, Gunasheela S, Nagendra HR. Efficacy
of yoga on pregnancy outcome. J Altern Complement Med 2005;11:237e44.

[40] Narendran S, Nagarathna R, Gunasheela S, Nagendra HR. Efficacy of yoga in
pregnant women with abnormal Doppler study of umbilical and uterine ar-
teries. J Indian Med Assoc 2005;103:12e4. 16e7.

[41] Sun YC, Hung YC, Chang Y, Kuo SC. Effects of a prenatal yoga programme on
the discomforts of pregnancy and maternal childbirth self-efficacy in Taiwan.
Midwifery 2010;26:31e6.

[42] de Weerth C, Buitelaar JK. Physiological stress reactivity in human pregnancy
e a review. Neurosci Biobehav Rev 2005;29:295e312.

[43] Satyapriya M, Nagendra HR, Nagarathna R, Padmalatha V. Effect of integrated
yoga on stress and heart rate variability in pregnant women. Int J Gynaecol
Obstet 2009;104:218e22.

[44] Rakhshani A, Maharana S, Raghuram N, Nagendra HR, Venkatram P. Effects of
integrated yoga on quality of life and interpersonal relationship of pregnant
women. Qual Life Res 2010;19:1447e55.

[45] de Groot RH, Hornstra G, Roozendaal N, Jolles J. Memory performance, but not
information processing speed, may be reduced during early pregnancy. Clin
Exp Neuropsychol 2003;25:482e8.

[46] Gregory ALD, Larry AW, Michelle FM, Catherine M. Exercise in pregnancy and
post partum period. J Obstet Gynaecol Can 2003;25:516e22.

[47] Da Costa D. A prospective study of stress, anxiety and depression in women
with pregnancy complication. Unpublished Master’s thesis. Montreal, Que:
Concordia University; 1992.
[48] Da Costa D, Larouche J, Dritsa M, Brender W. Variations in stress levels
over the course of pregnancy: factors associated with elevated hassles,
state anxiety and pregnancy-specific stress. J Psychosom Res 1999;47:
609e21.

[49] Spielberger CD, Gorusch RL, Lushene R. The state-trait anxiety inventory: test
manual. Palo Alto, CA, USA: Consulting Psychological Press; 1970.

[50] Huizink AC, Mulder EJ, Robles de Medina PG, Visser GH, Buitelaar JK. Is
pregnancy anxiety a distinctive syndrome. Early Hum Dev 2004;79:81e91.

[51] Zigmond AS, Snaith RP. the hospital anxiety and depression scale. Acta Psy-
chiatr Scand 1983;67:361e70.

[52] Herrmann C. International experiences with the hospital anxiety and
depression scale e a review of validation data and clinical results. J Psychosom
Res 1997;42:17e41.

[53] Bjelland I, Dahl AA, Haug TT, Neckelmann D. The validity of the Hospital
Anxiety and Depression Scale. An updated literature review. J Psychosom Res
2002;52:69e77.

[54] Rodgers J, Martin CR, Morse RC, Kendell K, Verrill M. An investigation into the
psychometric properties of the Hospital Anxiety and Depression Scale in pa-
tients with breast cancer. Health Qual Life Outcomes 2005;14:3e41.

[55] Nagarathna R, Nagendra HR. Yoga for promotion of positive health. revised
ed.. SVYP Publication; 2008

[56] Allen M, Dietz M, Blair KS, van Beek M, Rees G, Vestergaard-Poulsen P, et al.
Cognitive-affective neural plasticity following active-controlled mindfulness
intervention. J Neurosci 2012;32:15601e10.

[57] Beddoe AE, Paul Yang CP, Kennedy HP, Weiss SJ, Lee KA. The effects of
mindfulness-based yoga during pregnancy on maternal psychological and
physical distress. J Obstet Gynecol Neonatal Nurs 2009;38:310e9.

[58] Vieten C, Astin J. Effects of a mindfulness-based intervention during preg-
nancy on prenatal stress and mood: results of a pilot study. Arch Womens
Ment Health 2008;11:67e74.

[59] Nidhi R, Padmalatha V, Nagarathna R, Amritanshu R. Effect of holistic yoga
program on anxiety symptoms in adolescent girls with polycystic ovarian
syndrome: a randomized control trial. Int J Yoga 2012;5:112e7.

[60] Subramanya P, Telles S. Effect of two yoga-based relaxation techniques on
memory scores and state anxiety. Biopsychosoc Med 2009;13:3e8.

[61] Rao MR, Raghuram N, Nagendra HR, Gopinath KS, Srinath BS, Diwakar etal.
Anxiolytic effects of a yoga program in early breast cancer patients under-
going conventional treatment: a randomized controlled trial. Complement
Ther Med 2009;17:1e8.

[62] Woolery A, Myers H, Sternlieb B, Zeltzer L. A yoga intervention for young
adults with elevated symptoms of depression. Altern Ther Health Med
2004;10:60e3.

[63] Michalsen A, Grossman P, Acil A, Langhorst J, Lüdtke R, Esch T, et al. Rapid
stress reduction and anxiolysis among distressed women as a consequence of
a three-month intensive yoga program. Med Sci Monit 2005;11:555e61.

[64] Banerjee B, Vadiraj HS, Ram A, Rao R, Jayapal M, Gopinath KS, et al. Effects of
an integrated yoga program in modulating psychological stress and radiation-
induced genotoxic stress in breast cancer patients undergoing radiotherapy.
Integr Cancer Ther 2007;6:242e50.

[65] Kjellgren A, Bood SA, Axelsson K, Norlander T, Saatcioglu F. Wellness through
a comprehensive yogic breathing program e a controlled pilot trial. BMC
Complement Altern Med 2007;19:7e43.

[66] Teixeira JMA, Fisk NM, Glover V. Association between maternal anxiety in
pregnancy and increased uterine artery resistance index. Cohart Based Study
BMJ 1999;318:153e7.

[67] Van Eck M, Berkhof H, Nicolson N, Sulon J. The effects of perceived stress,
traits, mood states, and stressful daily events on salivary cortisol. Psychosom
Med 1996;58:447e58.

[68] Telles S, Desiraju T. Autonomic changes in Brahmakumaris raja yoga medi-
tation. Int J Psychophysiol 1993;15:147e52.

[69] Rakhshani A, Nagarathna R, Mhaskar R, Mhaskar A, Thomas A, Gunasheela S.
The effects of yoga in prevention of pregnancy complications in high-risk
pregnancies: a randomized controlled trial. Prevent Med 2012;55:333e40.

[70] Mastorakos G, Pavlatou MG, Mizamtsidi M. The hypothalamicepituitarye
adrenal and the hypothalamicepituataryegonadal axes interplay. Pediatr
Endocrinol Rev 2006;1:172e81.

http://refhub.elsevier.com/S1744-3881(13)00042-X/sref24
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref24
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref24
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref25
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref25
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref25
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref25
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref26
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref26
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref26
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref26
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref26
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref27
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref27
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref27
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref27
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref28
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref28
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref28
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref28
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref29
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref29
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref29
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref29
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref29
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref30
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref30
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref30
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref31
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref31
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref31
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref31
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref32
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref32
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref32
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref33
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref33
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref33
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref34
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref34
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref34
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref34
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref35
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref35
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref35
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref35
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref36
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref36
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref36
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref36
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref37
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref37
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref37
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref37
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref38
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref38
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref38
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref39
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref39
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref39
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref40
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref40
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref40
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref40
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref40
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref41
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref41
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref41
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref41
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref42
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref42
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref42
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref43
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref43
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref43
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref43
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref44
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref44
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref44
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref44
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref45
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref45
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref45
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref45
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref46
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref46
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref46
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref47
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref47
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref47
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref48
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref48
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref48
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref48
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref48
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref49
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref49
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref50
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref50
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref50
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref51
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref51
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref51
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref52
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref52
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref52
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref52
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref52
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref53
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref53
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref53
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref53
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref54
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref54
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref54
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref54
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref55
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref55
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref56
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref56
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref56
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref56
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref57
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref57
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref57
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref57
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref58
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref58
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref58
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref58
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref59
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref59
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref59
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref59
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref60
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref60
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref60
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref61
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref61
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref61
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref61
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref61
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref62
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref62
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref62
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref62
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref63
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref63
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref63
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref63
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref64
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref64
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref64
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref64
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref64
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref65
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref65
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref65
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref65
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref65
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref66
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref66
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref66
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref66
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref67
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref67
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref67
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref67
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref68
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref68
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref68
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref69
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref69
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref69
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref69
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref70
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref70
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref70
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref70
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref70
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref70
http://refhub.elsevier.com/S1744-3881(13)00042-X/sref70

	Effect of integrated yoga on anxiety, depression & well being in normal pregnancy
	1 Introduction
	2 Methods
	2.1 Participants
	2.1.1 Sample size

	2.2 Consent
	2.3 Design
	2.4 Procedure
	2.5 Masking
	2.6 Intervention
	2.7 Assessments

	3 Data analysis
	4 Results
	5 Discussion
	5.1 Comparisons
	5.2 Mechanism: stress reduction

	6 Conclusion
	6.1 Limitations
	6.2 Generalizability
	6.3 Suggestions for future research

	Conflict of interest
	Source of funding
	Acknowledgment
	References


