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ABSTRACT 

Randomized prospective controlled studies have demonstrated that antenatal yoga is 

beneficial in many maternal outcomes including complications of pregnancy, gestational 

age at delivery, type of delivery, analgesia requirement, placental blood flow, and also in 

fetal outcomes with higher values on fetal intrauterine growth parameters (head 

circumference, femur length etc), Apgar score at birth and birth weight, in both normal and 

high risk pregnancy. The present work was planned to investigate the effect of integrated 

yoga on labor outcome, cognitive functions and quality of life in pregnant women, as this 

area has not been investigated before.   

Method: A prospective randomized active control design was adopted for the current 

research. 96 women (age between 20 to 35 years, primi or multi-gravida with at least one 

live child) with normal pregnancy were recruited from three multispecialty hospitals in 

south Bengaluru. They were randomized to yoga (N=51) and Control groups (N=45). The 

experimental group practiced integrated yoga module and control group practiced standard 

antenatal exercises, one hour daily from 20th week to 36th week of gestation.     

Outcome measures included both maternal and fetal parameters. Primary outcome 

measures were: Duration of all three stages of labor, Cognitive function tests including 

Fluency test, Stroop test and Working Memory tests, Heart rate variability and Quality of 

life.   

Secondary  outcome measures included: complications of pregnancy, gestational age at 

delivery, type of delivery, analgesia requirement, stress measures through subjective Self-

administered questionnaires (Perceived stress scale, Stat-Trait anxiety scale, Hospital 

anxiety & Depression scale, Pregnancy related anxiety Questionnaire, Pregnancy 

experience questionnaire, Interpersonal relationship, fetal parameters included Apgar score 

and birth weight. 
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Mann-Whitney U test and Wilcoxon’s tests were used for all continuous variables   

(psychological and cognitive function tests) that were not normally distributed. Repeated 

measure analysis of variance was used for comparison between groups of heart rate 

variability. Independent sample t test and Chi-squared test were used for labor outcome 

duration. 

Results:  

Primary outcome measures 

Duration of labor: The first stage of labor was 4.71 ± 0.59 and 6.19 ± 0.79 hours in yoga 

and control groups, respectively (p<0.001, independent samples t test); the second stage 

was 23.41 ± 7.68 minutes in yoga and 55.19 ± 10.87 minutes in control group (p<0.001); 

the third stage took 9.07 ± 2.35 minutes in yoga and 12.96 ± 2.86 minutes in control 

groups (p<0.001).  

Cognitive functions: Yoga group showed significantly better improvement than control 

group in Phonemic fluency (p<0.001, Mann Whitney), Category fluency (p<0.001), Free 

Design fluency (p<0.001) and Fixed Design fluency (p<0.01).There was better 

improvement in Stroop effect (p<0.001) and Stroop error (p<0.05) in yoga than control 

group. The scores of all the measures of verbal working memory were higher (p<0.001) 

within the yoga group. There was significant difference between groups (p<0.001) in the 

‘Hits’ component of Trial II of Verbal working memory. Significant improvement was 

observed in all components of visual working memory test within the yoga group 

(p<0.001, Wilcoxon’s) and non significant changes within the control group with 

significant difference between groups (p<0.001). There were significant differences 

(p<0.001) between groups in   ‘Hit’ and ‘error’ components of both Trial I and Trial II  of 

Visual working memory.  
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Quality of life: There was significant difference between groups with higher 

improvements in yoga than the control group in the Physical (P<0.01, Mann Whitney test), 

Psychological (P<0.01, Independent t  Test ), Social Relationships ( P<0.01 ), and  General 

Health (P<0.01) domains of  WHOQOL-100.  

Heart rate variability spectrum (HRV)  

HRV was recorded continuously before (5 minutes), during (10 minutes), and after (5 

minutes), a session of guided relaxation (DRT) in yoga group and after a session of supine 

rest (SR) in control group in 20th and 36th weeks of pregnancy. The decrease in LF band 

power (a measure of sympathetic tone) and LF/HF ratio, and increase in HF band power 

(indicating parasympathetic tone) during and after the practice sessions were significantly 

better in the yoga group than the control group (P<0.001 repeated measures ANOVA)  at 

both 20th week and 36th weeks of gestation.   

Secondary outcome measures 

Outcome of Pregnancy: Fewer number of women in yoga group required epidural 

analgesia (p<0.001). The cesarean sections (7/51 in yoga and 18/45 in control; p<0.004) 

and the complications of pregnancy [intrauterine growth restriction (IUGR), pregnancy-

induced hypertension (PIH), and preterm labor)] were fewer (p<0.010) in yoga than in 

control group. Birth weight of babies (p<0.001) was higher and Apgar scores (p<0.001) 

were better in yoga as compared to the control group. 

Psychological measures: There were significant changes within groups (Wilcoxon’s) in 

both groups in all psychological variables. There were significant differences between 

groups in all the psychological variables (p<0.001). 

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. 
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Depression (HADS) decreased 30.67% in yoga, increased 3.57% in control. 

Pregnancy related anxiety (PRAQ) reduced in yoga by 31.36 %.   

Perceived stress (PSS) decreased by 31.57% in yoga group and increased by 6.60% in the 

control group (P<0.001).  

Interpersonal relationship (Firo-B) Test: There was significant difference between 

groups in “Expressed Inclusion” (P=0.02, Independent Samples T-Test) and “Wanted 

Control” (P=0.009, Mann Whitney test) domains. Within group analysis showed 

significant improvements in all domains in yoga group (Expressed Inclusion: P=0.038, 

Wanted Inclusion: P=0.001, Expressed Control: P=0.013, Wanted Control: P=0.01, 

Expressed Affection: P=0.007, Wanted Affection: P=0.001) while no significant 

improvement in any domain in control group in interpersonal relationship (Firo-B) Test. 

Conclusion  

This RCT compared the integrated yoga module designed specifically for normal 

pregnancy with standard antenatal exercises in normal pregnancy. Yoga was better than 

antenatal exercises in reducing the duration of all stages of labor and improving the 

cognitive executive functions. Yoga also decreased the complications of pregnancy, need 

for epidural analgesia and cesarean sections, anxiety, depression, pregnancy related 

uncomfortable experiences and improved the Quality of life and interpersonal relations. It 

reduced perceived stress and improved adaptive autonomic response to a relaxation 

session. It improved birth weight and Apgar scores of the infant.   

Key words: pregnancy, yoga, labor outcome, autonomic changes, Anxiety, depression, 

Quality of life, cognitive changes & stress. 
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CHAPTER 1 

INTRODUCTION 

Effects of stress during pregnancy 

Pregnancy is a unique state of physiological stress, which necessitates physical, mental and 

social adaptation. Animal experiments and human studies have shown that prenatal maternal 

stress is associated with increased risk for spontaneous abortion, preterm labor, fetal 

malformations, and asymmetric growth retardation (Mulder et al., 2002). Evidence of long-

term functional disorders in the offspring after prenatal exposure to stress is limited. Both 

retrospective (Weinstock et al., 2008) and prospective studies support such effects (Huizink et 

al., 2003) on the behavioral development with attentional deficits, hyper anxiety and disturbed 

social behavior (Weinstock et al., 1997). 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 researchers. 

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 (Bennett et al., 2004). There are studies that 

have shown that high scores of Anxiety results in increased incidence of preterm labor (Lou et 

al., 1994), reduced birth weight and small fetal head size (Field et al., 2010). 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 (Mian et 

al., 2005). Depression that continues in the postpartum period is associated with negative 

childbirth experience (Gausia et al., 2012) and when untreated, impairs the mother-infant 
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attachments and results in cognitive, emotional and behavioral consequences in childhood 

(Ryan et al., 2005).    

Stress and labor outcome  

Animal experiments and human studies have shown prenatal maternal stress to be associated 

with increased risks of complications of pregnancy including preeclamsia, spontaneous 

abortion, preterm labor, fetal malformations, and Asymmetric growth restriction (Mulder et 

al., 2002). Labor itself poses psychological challenge for women because of conflicting 

emotions of fear and apprehension coupled with excitement and happiness. Tension, anxiety, 

and fear may reinforce the perception of pain and affect labor duration and birth experience 

(Waldenstrom et al., 1996).  

Cognitive functions and stress 

Pregnant women are significantly impaired on some, but not all, measures of memory  and  

specifically, memory measures that place relatively high demands on executive cognitive 

control   (Julie et al., 2007). Memory performance was poorer and general speed of 

information processing was slower during pregnancy and early motherhood (de Groot et al., 

2006).  

How stress?  

All these disorders appear to be due to abnormal activity in the maternal Sympathetic-

Adrenal-Medullary System and Hypothalamic-Pituitary-Adrenocortical Axis (de Weerth et al., 

2005). In a 2005 study, Weinstock et al noted  that blood flow though the uterine arteries of 

very anxious women was  impaired by the 32nd week of pregnancy, a finding that strongly  

correlated with increased plasma cortisol levels in both mother and  fetus (Weinstock et al., 

2005). These two conditions may have a direct effect on the development of the fetal brain, as 
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permanent alterations in early neuroendocrine programming are likely to affect responses to 

stress later in life, fostering such disorders as attention deficit, hyper anxiety, and disturbed 

social behavior (Glover et al., 1999).  

Stress reduction 

Several attempts are made to reduce stress during pregnancy. Complementary and alternative 

therapies have become very popular and recommended by health professionals for healthy 

progress in both normal and high risk pregnancy (Pallivalappila et al., 2013).  

Yoga  

The last decade has seen several quality studies of yoga applications to medicine with 

beneficial effects of   specific yoga modules in hypertension and heart disease (Cade et al., 

2010; Cohen et al., 2011), climacteric syndrome (Chattha et al., 2008), breast cancer (Banerjee 

et al., 2007; Chandwani et al., 2010; Rao et al., 2009) etc. Earlier studies at VYASA in healthy 

volunteers had shown improved physical fitness seen as improved handgrip strength, 

flexibility, and dexterity (Manjunath et al., 1999; Raghuraj et al., 1997),   reduced stress and 

metabolic rate (Chaya et al., 2006) and increased autonomic stability and alertful rest (Telles 

et al., 1995) after the practice of integrated program of yoga that included physical postures 

(Äsanas), breathing practices (Präëäyäma), and meditation. Further, It has also been shown 

that yoga practices can reduce anxiety levels (Gupta et al., 2006), perceived stress, and cortisol 

levels (West et al., 2004). Evidence is growing that antenatal yoga and/or relaxation programs 

may improve stress indicators in pregnancy. Studies have shown breathing techniques and 

massage may reduce perception of pain during delivery (Yildirim et al., 2004); relaxation 

exercise with group psycho-education could reduce fear of delivery and cesarean section 

(Saisto et al., 2006); and regular “leisure physical activity” would reduce the number of low 
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birth weight babies (Leiferman et al., 2003). Narendran et al showed reduction in 

complications of pregnancy and need for caesarean sections with higher birth weight of babies 

after integrated yoga program in normal pregnancy (Narendran et al., 2005). Two studies have 

shown the beneficial effects of exercise and yoga techniques in reducing the duration of labor.   

(Beckmann et al., 1990; Chuntharapat et al., 2008).  

There are studies that point to the negative impact of the stress of pregnancy on cognitive 

abilities of a woman during pregnancy (de Weerth et al., 2005).  Yoga has been found to 

improve many cognitive functions such as memory and attention tasks in normal healthy 

adults (Sarang et al., 2006; Pailoor et al., 2009) and children (Pradhan et al., 2009 & Pradhan 

et al., 2010). Chattha et al showed improvement in cognitive functions (remote memory, 

verbal retention and recognition, and also in delayed and immediate recall) in perimenopausal 

women after 8 weeks of integrated yoga in a randomized control active control study (Chattha 

et al., 2008). Patients with major depression showed improvement in executive functions after 

Sahaja Yoga. (Sharma et al., 2006). Although these studies pointed the beneficial effects of 

yoga on simple and complex cognitive tasks in normal and clinical conditions, there were no 

published studies on the effect of yoga on cognitive functions during pregnancy at the time of 

designing this work.  

Novelty of this work: A study by an earlier doctorate candidate of this university had looked 

at the effect of integrated yoga on several pregnancy parameters which was a non- randomized 

controlled study on a large sample size (Narendran et al., 2005). As there were no well 

designed RCTs before 2008 when we planned this study that compared the standard antenatal 

practices with integrated yoga in normal pregnancy in published literature that had looked at 

labor duration, cognitive functions and quality of life, the present study was planned.     
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CHAPTER 2  

LITERARY RESEARCH  

BIRTH ACCORDING TO VEDIC LITERATURE 

This chapter is a compilation of available knowledge related to pregnancy and child birth 

from traditional texts of yoga philosophy. Science and technology has understood most of 

the aspects of ‘how’ of the physical processes involved in the formation of an egg, its 

development that culminates in the birth of a baby, and continues to unravel fascinating 

details of embryology and physiology.  However, questions like ‘why a human birth?’ and 

‘what is the final purpose of human birth?’ does not appear to be the quest of modern 

science while this forms the main query in yoga texts.  

The birth of a child is generally considered a blessing and a source of great joy. It arouses 

extremely tender feelings in all those who are close to the child and is accompanied by 

various rituals and ceremonies in different countries. It is a perfectly natural instinct to 

have a child .The love between the mother and father helps create a happy family 

atmosphere and the child forges a closer link between the parents. The mother and father 

ensure that their sons and daughters receive proper care and they strive hard to create the 

best conditions for their children’s physical, mental, emotional, intellectual and spiritual 

development. In the present age all these have undergone tremendous changes. The 

materialistic way of life has diluted the faith in spirituality.  

Today, the medical science has advanced in astonishing ways. Our knowledge of science 

enables us to solve the most complicated and puzzling problems. We have understood 

many intricate details about nature ranging from astronomical phenomena to atomic 

motion. Yet, with all available scientific knowledge, many happenings in the world are still 

beyond our understanding. Birth is one such fascinating phenomenon which has many 

facets and unanswered questions.  
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According to our present understating of human embryology, the basic cells that are 

needed for fertilization are just one ovum and one sperm. The single cell that results from 

this union quickly becomes an embryo, multiplies by successive divisions and soon 

transforms into different kinds of cells, like brain cells, bone cells, muscle cells, nerve 

cells, gland cells, etc, whose systematic arrangement forms a beautiful functional entity, 

the human embryo. As every cell has a detailed template of all parts of a body embedded 

within its nucleus as 46 bundles (chromosomes) of information, it is up to the cell to unfold 

one of those bundles, adopt one of the genes in it, and follow it up, to become a component 

of one particular part of the body.  

The new techniques of assisted reproduction have helped enormously the women who have 

not been able to conceive in the natural course. Here, the ovum and sperm are fertilized 

outside the female body (In Vitro) and later implanted into the uterus for further 

development of the embryo. Techniques like IVF (In Vitro Fertilization), ICSI (Intra Cyto 

Plasmic Insemination), SIFT (Sperm Intrafallopian Transfer), GIFT (Gamete 

IntraFallopian Transfer) etc, are giving remarkable results to the infertile couple. The latest 

in the news is cloning that has produced the first cloned human. This could mark the start 

of a new era in human reproduction –first time in the history of mankind, a child has not 

been the product of a genetic mix of ovum and sperm, but it is the identical copy of one 

parent.” 

WORK DONE EARLIER IN THIS FIELD 

Table: 2.1. Work done as part of the dissertation/thesis by students of S-VYASA 

Author & Year Title Conclusion 

Chetana 

Deshpande 

2008 (MSc) 

Pregnancy, 

 its complication & 

managements.  

This study describes the month wise 

physiological changes during pregnancy as 

described in Vedic/yoga texts    
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Malini A. (MSc)   

2011 

High risk pregnancy 

as per Ayurvedic 

literature. 

 Ayurveda description of the components of 

fetus (anatomy), disorders of fetus, treatment 

of problems of pregnancy and details of 

Ayurveda prescriptions about diet, life style 

and other procedures to enhance healthy 

environment during pregnancy.   

Jayashree 

R.Hegde (MSc) 

2011 

A comparative study 

of the concept of 

antenatal care and 

(Garbhini Paricharya) 

from the point of view 

of Ayurveda and 

conventional 

medicine. 

This study explored the concept of antenatal 

care, the traditional methods of caring 

pregnant women, and compared the 

understanding of pregnancy and its care with 

that of modern times.   

Leena Kumari M. 

(MSc) 

2013 

The physiological 

changes of pregnant 

women according to 

Scriptures. 

This study has explained relevant Ayurveda 

principles laid down by texts useful in taking 

care of pregnant women, who undergo many 

physiological changes. The study also 

highlights the   usefulness and methods of 

usage of herbal drugs to prevent    problems 

in pregnancy. 

Satyapriya 

Maharana, 

(MSc)  

2003* 

 

 

Concept of conception 

in the text of yoga & 

spiritual lore. 

 

This is a comprehensive literature survey of 

the concept of conception according to 

modern medicine, spiritual texts viz., Vedic 

age, Upaniñadbhäñyam,Bhagavadggétä, 

Epics, Puräëas and also according to other 

religions.  Instances of reproduction of 

human beings that could happen by Siddhis 

and go beyond the common laws of nature 

i.e., without the well known process of the 

union of ovum and sperm were quoted.  

Abbas Rakhshani 

(PhD) 2013 

Effect of Yoga in High 

risk pregnancy 

This Vedic search covered three sections: (i) 

the description of embryology found in 
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Bhägavata puräëa (ii) pregnancy related 

traditional rituals called Saàskäras, and (iii) 

overview on the conceptual basis for the 

integrated yoga therapy for high risk 

pregnancy as portrayed in the Vedas. 

 

*In my earlier M.Sc. work I had described the concepts of conception as portrayed in 

spiritual and yoga texts with examples of instances of reproduction of human beings that 

could happen by Siddhis and go beyond the common laws of nature i.e., without the ovum 

and sperm coming together. This aspect has been elaborated in the present study with more 

references.  

The major aspect covered in the present work is references on ‘why’ of human birth that 

takes us to the concept of karma theory and rebirth which is widely accepted in many 

religions and yoga philosophy. This concept of understanding seems to have a strong 

impact on human behavior to promote both individual’s health and social harmony. The 

increasing problems of life style, stress and non-communicable diseases can be traced 

originally to complete loss of faith in this concept of rebirth and karma theory which was 

accepted and practiced by most religions of the world before science and materialism took 

over the human psyche in the 20th century that discarded religion. Hence, the present work 

that compiles the scriptural references from authentic traditional texts of yoga  on  concept 

of rebirth and karma theory  has relevance to promote stress free attitude which is 

necessary  at the time of conception, during the gestational period, delivery,  post partum 

period and also while bringing up the child.         

The present literary search is focused on reviewing the concepts of birth as described in   

literature of Vedic age including Upaniñadbhäñyam, Bhagavadggétä, Epics, Puräëas 

and yoga texts such as Yogaväsiñöhaù, Haöha Ratnävalé, Çiva Saàhitä and Pataïjali 
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yogasütram. The versus and relevant information related to  understanding the concept of 

birth from the above mentioned sources were systematically compiled, analyzed, and 

discussed. Available commentaries were explored, screened and reviewed from different 

ancient classical texts.  The work included selection of verses that define the birth concept, 

verses related to concept of birth in relation to the law of Karma, verses describing the 

concept of soul and rebirth and those that describe the reincarnation of physical and subtle 

bodies.  

Why human birth  

 Two important questions which are not addressed by modern Embryology or obstetrics 

are:   ‘why a human birth?’ and ‘what is the final purpose of human birth?’ These 

questions are addressed as important topics in these spiritual/yoga texts with great logical 

clarity as they are directly relevant to one’s life. Rebirth caused by strong imprints 

produced by one’s right or wrong deeds during life (Karma theory) is the greatest 

contribution of this knowledge base which must have evolved through several years of 

search. The Vedic /Yoga masters were convinced that birth takes place because of one’s 

past Karma. Many other religions like Buddhism, Jainism, Islam and Catholic theology 

also believe in these phenomena in nature viz. the law of karma, rebirth and supernatural 

yogic powers with detailed descriptions of the processes in their scriptures. This theory 

says that the parentage, the fetal life, the span of life, the quality of life and major events of 

life are all decided by the law of Karma. 

                                  “Man is the maker of his own destiny”  

                                                                                                              Swami Vivekananda   
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Based on the traditional texts of yoga & Vedic literature the following model has been 

developed. Fig.1 describes the concept of cycles of birth & death until we reach 

Mokña. (Freedom from the bondage of cycles of birth & death).   

FIGURE-1 Concept of Birth, Death & Rebirth cycle, and Mokña  
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After birth we all do our actions. The scriptures say that all action, good or bad, are 

governed by a basic ignorance (Ajïäna) about the true nature of our existence (i.e. the 

unchanging universal principle, the Brahman) and the three Guëas (Sattva, Rajas, Tamas) 

with which we are made of  and also the total absence of insight into the true purpose of 

life. This is called Kleça, the limited pattern of the functions of mind, as described by the 

following texts: (Y.V., B.G., and P.Y.S.) 

ikNtu ye äü[ae=NyTv< buXyNte saiTvkaeÑva>, 

Abaexa ye TvicdaOy< budœXva ÖEtimd< Svym!. yaegvaisó> .28. 

Kintu ye brahmaëo'nyatvaà budhyante sätvikodbhaväù | 
abodhä ye tvacidäkhyaà buddhvä dvaitamidaà svayam || yogaväsiñöhaù ||28 

|| 

Those persons, who are deluded by their ignorance of the truth, think themselves apart 

from Brahman, as dull and unintellectual beings, (delusion of the ignorant) that makes him 

behave as a distinct duality.   

(Ravi Prakash Arya, 2000, The Yoga Vasistha of Välmiki, VOLUME - IV, C.H.-142, Sloka. No. 
28, P.G-506) 

sÅv< rjStm #it gu[a> àk«itsMÉva>, 

inb×iNt mhabahae dehe deihnmVyym!. ÉgvÌIta. 14-5. 

Sattvaà rajastama iti guëäù prakåtisambhaväù | 
nibadhnanti mahäbäho dehe dehinamavyayam || Bhagavadgétä|| 14-5|| 

Sattva or goodness, Rajas or activity and Tamas or Inertia; these three Guëas (or state) of 

mind   (Prakåti) bind the imperishable soul to the body. 

rjae ragaTmk< iviÏ t&:[as¼smuÑvm!, 

tiÚb×ait kaENtey kmRs¼en deihnm!. ÉgvÌIta . 14-7. 

Rajo rägätmakaà viddhi tåñëäsaìgasamudbhavam | 

tannibadhnäti kaunteya karmasaìgena dehinam || Bhagavadgétä ||14-7|| 

Know that rajas is charasterized by intense  selfish  activity and is born of desire & 

attachment. It binds the Jéva  by attachment to the fruit of work. 
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tmSTv}anj< iviÏ maehn< svRdeihnam!, 

àmadalSyinÔaiÉStiÚb×ait Éart. ÉgvÌIta . 14-8. 

Tamastvajïänajaà viddhi mohanaà sarvadehinäm | 

pramädälasyanidräbhistannibadhnäti bhärata || Bhagavadgétä||14-8|| 

Tamas, the deluder of Jéva , is born of inertia. It bind by ignorance, laziness & excessive 

sleep. 

sÅv< suoe sÃyit rj> kmRi[ Éart, 

}anmav&Ty tu tm> àmade sÃyTyut. ÉgvÌIta. 14-9. 

Sattvaà sukhe saïjayati rajaù karmaëi bhärata | 
jïänamävåtya tu tamaù pramäde saïjayatyuta || Bhagavadgétä ||14-9|| 

Sattva attaches one to happiness, Rajas to action and tamas to ignorance by covering the 

knowledge. 

;Åvat! sNjayte Jnanm! rjsae laeÉ @v c 

àmadmaehaE tmsae ÉvtaeJnanmev c . ÉgvÌIta . 14.17. 

Ñattvät sanjäyate jnänam rajaso lobha eva ca 
pramädamohau tamaso bhavatojnänameva ca || Bhagavadgétä ||14.17|| 

From Sattva arises wisdom, and greed from Rajas; miscomprehension, delusion and 

ignorance arise from Tamas.  

kmR[> suk«tSya÷> saiÅvk< inmRl< )lm!, 

rjsStu )l< Ê>om}an< tms> )lm!. 14-16. 

karmaëaù sukåtasyähuù sättvikaà nirmalaà phalam | 
rajasastu phalaà duùkhamajïänaà tamasaù phalam || || Bhagavadgétä 

||14.16|| 

The fruit of good action, they say, is Sätvika and pure; verily, the fruit of Rajas is pain, and 

ignorance is the fruit of Tamas. Action with predominance of Tamas will be least efficient. 

With tamas a person has lot of lazyness, drowsyness and escapist tendency in all action. 

Therefore tamas has to be removed. The action dominated by rajas is speed, high 

efficiency, creativity, dynamism and brilliance  etc. However the limitation of rajas is that 

it leads to violence, tension, stress and also fatigue. So the rajas has to be controled and 
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moderate. In Sätvik action there is always all the good aspects of rajas and there is reduced 

fatigue and stresses as the strong attachment to selfishness of Rajas is reduced .  

(T.N. Sethumadhavan, 2010, Srimad Bhagvad Gita, C.H.-14, Sloka. No. 5, 7, 8, 9,16 & 17 ) 

Aiv*a=iSmta-rag-Öe;aiÉinveza> pÂ¬eza> . ptÃilyaegsUÇm!. 2.3. 

Avidyä'smitä-räga-dveñäbhiniveçäù païcakleçäù || pataïjaliyogasütram ||2.3|| 

Ignorance, I-feeling, liking, disliking and fear of death are the pain. 

¬ezmUl> kmaRzyae †òa†òjNmvednIy>. ptÃilyaegsUÇm! . 2.12. 

Kleçamülaù karmäçayo dåñöädåñöajanmavedanéyaù || pataïjaliyogasütram || 

2.12 || 

The reservoir of Karmas which are rooted in Kleças brings all kinds of experiences in the 

present and future lives. 

sit mUle tiÖpakae jaTyayuÉaeRga>. ptÃilyaegsUÇm! . 2.13. 

Sati müle tadvipäko jätyäyurbhogäù || pataïjaliyogasütram || 2.13 || 
 

As long as the root is there, it must ripen and result in lives of different classes, different 

lengths and experiences. 

te ’adpirtap)la> pu{yapu{yhetuTvat!. ptÃilyaegsUÇm! . 2.14. 

Te hlädaparitäpaphaläù puëyäpuëyahetutvät || pataïjaliyogasütram ||  2.14|| 

They have joy or sorrow as their fruit according to their cause. 

Pataïjali talks about Kleças in Sädhanä Päda. According to him ignorance is the root 

cause for ego, strong likes & dislikes, fear & pain. All our actions are governed by these 

Kleças and the guëas described above. These karmas (actions) governed  by different 

kleças and guëas are carried on as strong imprints in the subtle layers of  our existence 

that direct our lives and are carried on as templates for future lives after death.  

All our actions are guided by these Guëas (basic material used for creation), Kleças (the 

limitations of mind) and ajïäna (ignorance of our true nature). All actions are classified as     

daily routine actions (Nitya karmas), prescribed actions for healthy life style (Naimittika 
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karmas), and actions directed by our desires (kämya karmas). These guëas guide our 

behavior that lead to good or bad action which  form the template for taking us to heaven 

or hell after the death of the physical body. 

(I.K. Taimini, 2001, Ch.-II, Slokas-3, 12, 13, & 14, Pg-157-160) 

iÇivxae ivixkªq> SyaiÚTynEimÄkaMyt>, 

inTye=k«te ikiLb;< SyaTkaMye nEimiÄke )lm!. izvs<ihta . 23. 

Trividho vidhiküöaù syännityanaimittakämyataù| 

nitye'kåte kilbiñaà syätkämye naimittike phalam|| çivasaàhitä ||23|| 

Actions are three fold- Nitya (regular), Naimittika (occasional), and kämya (optional). 

By the non-performance of Nitya or daily rites there accrues sin; but their performance no 

merit is gained. On the other hand, the occasional and optional duties, if done or left 

undone, produce results that merit or demerit.          

(Rai Bahadur Srisa Chandra Vasu, 1996, C.H.-1, Sloka no- 23) 

 

These concepts about three types of actions mentioned above (regular, occasional, 

and optional), described in Çiva saàhitä is also brought out in Bhagavadgétä as seen 

in the following verse- 

 Ainòimò< imï< c iÇivx< kmR[> )lm!, 

ÉvTyTyaigna< àeTy n tu s<Nyaisna< Kvict!. ÉgvÌIta .18.12. 

Aniñöamiñöaà miçraà ca trividhaà karmaëaù phalam | 

Bhavatyatyäginäà pretya na tu sannyäsinäà kvacit || Bhagavadgétä || 18-12|| 

Karma is ever associated three types of actions called desirable, agreeable, and mixed –

awaits the non- relinquishes (of fruits) after death but not the relinquished. So we find that 

a man who goes to heaven as a result of his meritorious deeds may perchance have some 

evil impression predominant in him on the exhaustion of his merits. Consequently such a 

person, in coming down from heaven, will have a low birth in the human plane or may 
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even descend to the subhuman level. Usually those who return from the heaven are reborn 

on a high level of life. Therefore karma decides the birth of a soul.  

(T.N. Sethumadhavan, 2010, Srimad Bhagvad Gita, C.H.-18, Sloka. No. 12 ) 

The result of good & bad actions bring merits (Püëya)  and sins ( Päpa) that lead us 

to hell or heaven after death as described in the following verses- 

iÖivx< tu )l< }ey< SvgaeR nrk @v c, 

SvgaeR nanaivxíEv nrke=ip twa Évet!. izvs<ihta . 1.24. 

Dvividhaà tu phalaà jïeyaà svargo naraka eva ca | 
svargo nänävidhaçcaiva narake'pi tathä bhavet || çivasaàhitä || 1.24 || 

pu{ykmaRi[ vE SvgaeR nrk> papkmRi[, 

kmRbNxmyI s&iònaRNywa Évit Øuvm!. izvs<ihta . 1.25. 

Puëyakarmäëi vai svargo narakaù päpakarmaëi | 
karmabandhamayé såñöirnänyathä bhavati dhruvam || çivasaàhitä || 1.25 || 

papÉaegavsane tu punjRNm ÉveTolu, pu{yÉaegavsane tu naNywa Évit Øuvm!. izvs<ihta . 1.28. 

Päpabhogävasäne tu punarjanma bhavetkhalu | 
puëyabhogävasäne tu nänyathä bhavati dhruvam || çivasaàhitä || 1.28 || 

ipturÚmyaTkaeza¾ayte pUvRkmR[>,  tCDrIr< ivÊÊR>o< SvàaGÉaegay suNdrm!. izvs<ihta .  1.89. 

Piturannamayätkoçäjjäyate pürvakarmaëaù | 
taccharéraà vidurduùkhaà svaprägbhogäya sundaram || çivasaàhitä || 1.89|| 
The fruits of action are twofold-heaven or hell. The good actions are verily the heaven, and 

sinful deeds take the soul to the hell; the creation is the natural outcome of Karmas and 

nothing else. When the suffering (hell) of the evil actions and enjoyment of good actions 

(heaven) are exhausted, the Jéva takes rebirth. From the Annamaya Koça (the physical 

vehicle) of the father, and in accordance with its past Karmas, the human soul is re-

incarnated; therefore, the wise consider this beautiful body as a punishment, for the 

suffering/enjoying of the effects of past Karma.  

(Rai Bahadur Srisa Chandra Vasu, 1996, C.H.-1, Sloka no- 24, 25, 28 & 89) 
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If however one uses the yoga for purification, one crosses the barrier or bondage of 
Guëas and Kleças.  

kmRj< buiÏyú a ih )l< Ty®va mnIi;[>, 

jNmbNxivinmuŔ a> pd< gCDNTynamym!. ÉgvÌIta . 2-51. 

Karmajaà buddhiyuktä hi phalaà tyaktvä manéñiëaù | 
janmabandhavinirmuktäù padaà gacchantyanämayam || Bhagavadgétä|| 2-

51|| 

The wise, possessed of equanimity, having abandoned the fruits of their actions and being 

freed from the fetters of birth, attains the state that is beyond all evil (reaches the blissful 

supreme state). 

(T.N. Sethumadhavan, 2010, Srimad Bhagvad Gita, C.H.-2, Sloka. No. 51) 

#hamuÇ)lÖe;I s)l< kmR s<Tyjet!, inTynEimiÄk< s<}< Ty®va yaegae àvtRte. izvs<ihta . 1.31. 

Ihämutraphaladveñé saphalaà karma santyajet | 

nityanaimittikaà saïjïaà tyaktvä yogo pravartate || çivasaàhitä || 1.31 || 

Those who are desirous of enjoying the fruits of their actions in this world should renounce 

all actions which are done with an eye to their fruits. After having discarded the attachment 

for the daily and the Naimittika acts, one should employ themselves in the practice of 

Yoga.  

(Rai Bahadur Srisa Chandra Vasu, 1996, C.H.-1, Sloka no- 31) 
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FIGURE. 2 Process of Rebirth.  

 

Fig.2 In this model the mechanism of rebirth after death is described. 
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The Pratiprasava takes place by purified action.  

àitàsvheya> sUúma>. ptÃilyaegsUÇm! - 2, 10. 

Pratiprasavaheyäù sükñmäù || pataïjaliyogasütram - 2| 10 || 

These subtle afflictions can be destroyed by inverse propagation (pratiprasava), involution 

or reabsorption into their causal origins. 

yÇ kale Tvnav&iÄmav&iÄ< cEv yaeign>, 

àyata yaiNt t< kal< vúyaim Ért;RÉ. ÉgvÌIta . 8-23. 

Yatra käle tvanävåttimävåttià caiva yoginaù | 
prayätä yänti taà kälaà vakñyämi bharatarñabha || Bhagavadgétä ||8-23|| 

 

Ai¶JyaeRitrh> zu¬> ;{masa %Äray[m!, 

tÇ àyata gCDiNt äü äüivdae jna>. ÉgvÌIta . 8-24. 

Agnirjyotirahaù çuklaù ñaëmäsä uttaräyaëam | 
tatra prayätä gacchanti brahma brahmavido janäù || Bhagavadgétä|| 8-24|| 

A person who is a Jévanmukta moves towards mokña or total freedom. And for that he 

travels through devayäna märga. While he travels through this märga which is also 

called arcira märga, the path is illuminated and become progressively brighter to lead 

towards brahma loka passing through the  süryaloka. During this process of travel through 

süryaloka the sükñma çaréra gets burnt to reach the state of total liberation.  

(T.N. Sethumadhavan, 2010, Srimad Bhagvad Gita, C.H.-8, Sloka. No. 23 & 24, C.H.- 2, 

Sloka. No.10 ) 

Similarly if yoga is not used to purify the actions, Soul (Sükñma Çaréra) continues to 

do the action as per our Guëas and Saàskäras continue the journey to Candra loka . 

xUmae raiÇStwa k«:[> ;{masa di][aynm!, 

tÇ caNÔms< JyaeityaeRgI àaPy invtRte. ÉgvÌIta . 8-25. 

Dhümo rätristathä kåñëaù ñaëmäsä dakñiëäyanam | 

tatra cändramasaà jyotiryogé präpya nivartate || Bhagavadgétä|| 8-25|| 
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The path of Gods is the path of illumination that leads to liberation from where there is no 

return for the departed souls. On the other hand the path of ancestors is the path of 

darkness which leads to rebirth. 

rjis àly< gTva kmRsi¼;u jayte, 

twa àlInStmis mUFyaein;u jayte. ÉgvÌIta . 14-15. 
Rajasi pralayaà gatvä karmasaìgiñu jäyate | 

tathä pralénastamasi müòhayoniñu jäyate || Bhagavadgétä ||14-15|| 

Meeting death in Rajas he is born among those attached to action; so dying in Tamas, he is 

born in the wombs of the irrational. 

y< y< vaip SmrNÉav< TyjTyNte klevrm!, 

t< tmevEit kaENtey sda tÑavÉaivt>. ÉgvÌIta . 8-6. 

Yaà yaà väpi smaranbhävaà tyajatyante kalevaram | 

taà tamevaiti kaunteya sadä tadbhävabhävitaù || Bhagavadgétä ||8-6|| 

The soul enters the wombs for acquiring human bodies, others into the stationary life (such 

as plant) in accordance with their deeds and in accordance with their thought. The soul 

goes to that on which its mind is set during the last moments. What we think we become. 

Our past thoughts determine our present birth and our present ones will determine the 

future. 

(T.N. Sethumadhavan, 2010, Srimad Bhagvad Gita, C.H.-8, Sloka. No. 6 &25, C.H.-14, 

Sloka. No. 15) 

In Sükñma Çaréra, the soul suffers or enjoys the fruits of karma, päpa (bad actions) 

in Hell or püëya (good actions) in Heaven and clears the Saàskäras and comes back 

to the earth to clear the remaining Saàskäras. 

te t< Éu®va SvgRlaek< ivzal< ]I[e pu{ye mTyRlaek< ivziNt, 

@v< ÇyIxmRmnuàpÚa gtagt< kamkama lÉNte. 9-21. 
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Te taà bhuktvä svargalokaà viçälaà  kñéëe puëye martyalokaà viçanti . 

ÉgvÌIta. 

evaà trayédharmamanuprapannä gatägataà kämakämä labhante  
|| Bhagavadgétä| 9-21|| 

They having enjoyed the vast heaven, return to the world of mortals when their merits are 

exhausted; thus abiding by the injunctions of the three Vedas and desirous of enjoyments, 

they are subjected to birth and death.  

(T.N. Sethumadhavan, 2010, Srimad Bhagvad Gita, C.H.-9, Sloka. No. 21) 

As described above, going through Candra loka , and  exhausting all the püëya and  

päpa of the previous life in heaven or hell, the Sükñma çaréra with the remaining  

Karmas (Saïcita Karma), travels through the space (Äkäça), air (Väyu ), cloud, 

smoke, rain and earth to get into the food grain. Here it waits until the food is 

ingested by a man. Then it enters the man’s sperm, enters the womb and waits until it 

is transferred to the ovum during the union for acquiring a human body to clear its 

Prärabdha karma which is only a part of the saïcita karma that would be exhausted 

during the present birth.  

And thus the soul takes birth again. 

äü[ae mn>zi´r_yuidta pur>iSwtakazzi´mvlMBy 

tÇSwpvntanupaitnI "ns»LpTv< gCDit. yaegvaisó> . 18 . 

Brahmaëo manaùçaktirabhyuditä puraùsthitäkäçaçaktimavalambya 
tatrasthapavanatänupätiné ghanasaìkalpatvaà gacchati  || yogaväsiñöhaù|| 18 

|| 

tt< pur>àaÝÉUttNmaÇpÂktameTyaNt>kr[ta< nITva saTvsUúma àk«itÉURTva 

ggnpvntejaeêptas»Lpat! àaleyêptamupeTy zaLyae;ix< 

ivzNtI àai[na< gÉRtam! c gCDit. yaegvaisó> . 19. 

Tataà puraùpräptabhütatanmätrapaïcakatämetyäntaùkaraëatäà 
nétvä sätvasükñmä prakåtirbhütvä gaganapavanatejorüpatäsaìkalpät 

präleyarüpatämupetya çälyoñadhià 
viçanté präëinäà garbhatäm ca gacchati || yogaväsiñöhaù || 19 || 

jayte tSmaÄt> pué;> sMp*te. yaegvaisó> .20. 
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Jäyate tasmättataù puruñaù sampadyate || yogaväsiñöhaù || 20 || 

ten pué;e[ jatmaÇe[Ev baLyaTàÉ&it, iv*a¢h[< ktRVy< gurvae=nugNtVya>. yaegvaisó> .21. 

Tena puruñeëa jätamätreëaiva bälyätprabhåti | 
vidyägrahaëaà kartavyaà guravo'nugantavyäù || yogaväsiñöhaù ||  21 || 

 
These verses describe the process of production of body from the mind that evolves into a 

human being who accrues more and more knowledge to move towards perfection. It says: 

the mental power of Brahman, the creative entity of the unmanifest universal 

consciousness, rests on the wide expanse of vacuum/space (äkäça), which is spread before 

it. Being joined with the essence of the individual soul, the sükñma çaréra (that carries all 

imprints of karmas of past lives),   becomes solidified in the shape of a strong mental 

desire. Then, finding the miniature of matter spread out before it, it becomes the 

quintessence of the quintuple elements (påthvé äpa tejas väyu tattvas); this goes on to  

assume their outward senses (touch, taste, smell, sound and sight) ; it then becomes a 

suitable elementary body composed of the finest particles of the five elements. It enters 

into the grains and vegetables which re-inter the bowel of human being in the form of food. 

The essence of the food in the form of semen gives birth to the human being. The male 

child is taken in his boyhood to his tutor for acquisition of knowledge. 

(Ravi Prakash Arya, 2000, The Yoga Vasistha of Välmiki, VOLUME-I, C.H.-116, Sloka No- 

18, 19, 20, 21, P.G-579) 

Same concept is described in Båhadäraëyaka upaniñat & Chändogya upaniñat 
also. 

Aw ye y}en danen tpsa laekaÃyiNt te xUmmiÉsMÉviNt, xUmaÔaiÇm! raÇerp]Iyma[p]m!  , 

Ap]Iyma[p]a*aN;{masaNdi][aidTy @it, mase_y> ipt&laekm,  ipt&laekaÂNÔm te cNÔ< àaPyaÚ< 

ÉviNt ta<StÇ deva ywa saem< rajanmaPyaySvap]IySveit @vmena<StÇ É]yiNt te;a< yda 

tTpyRvETywemmevakaZmiÉin:p*Nte AakazaÖayum vayaev&Riòm v&òe> p&iwvIm!  te p&iwvI— àaPyaÚ< ÉviNt te 

pun> pué;a¢aE ÷yNte ttae yae;a¢aE jayNte laekaNàTyuTwaiyn> t @vmevanupirvtRNte Aw y @taE pNwanaE n 

ivÊSte kIqa> pt¼a yidd< dNdzUkm!. 16. #it iÖtIy< äaü{m!. b&hdar{yk %pin;t! . 6.2.16. 

Aatha ye yajïena dänena tapasä lokäïjayanti te dhümamabhisambhavanti 

dhümädrätrima rätrerapakñéyamäëapakñama 
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apakñéyamäëapakñädyänñaëmäsändakñiëäditya eti mäsebhyaù pitålokama 

pitålokäïcandrama te candraà präpyännaà bhavanti täàstatra devä yathä 

somaà räjänamäpyäyasväpakñéyasveti evamenäàstatra bhakñayanti teñäà yadä 

tatparyavaityathemameväkäçmabhiniñpadyante äkäçädväyuma väyorvåñöima 

våñöeù påthivém  te påthivéà präpyännaà bhavanti te punaù puruñägrau huyante 

tato yoñägrau jäyante lokänpratyutthäyinaù ta evamevänuparivartante atha ya 

etau panthänau na viduste kéöäù pataìgä yadidaà dandaçükam || 16 || iti 

dvitéyaà brähmaëm ||  båhadäraëyaka upaniñat || 6. 2. 16 || 

“Racing the earth (while coming down from the celestial sphere) they (the souls of those 

who perform sacrificial rights and righteous deeds in order to go to higher regions for 

sense fulfillment) become food (being associated with rice and barley etc); then they 

become the fire of man, then the fire of women, whence they are born and perform rites 

with a view to go the other world.  Thus do they rotate until they gain the saving 

knowledge, which saves them from the repeated cycles of birth and rebirth. 

(Sri Ramakrishna Math, 1951, Chapter- VI, Section: 6.2.16., Page no-472-473) 

yae;a vav gaEtmai¶StSya %pSw @v sim*ÊpmÙyte s xUmae 

yaeinricRyRdNt>kraeit te=¼ara AiÉnNda ivS)̂…il¼a>. DaNdaeGy %pin;t! . 1. 

tiSmÚetiSmÚgaE deva retae juþit tSya Aa÷tegRÉR> sMÉvit. DaNdaeGy %pin;t! . 2. 

tiSmNyavTsMpatmui;TvawEtmevaXvan< puninRvtRNte ywetmakazmakazaÖayu< 

vayuÉURTva xUmae Évit xUmae ÉUTvaæ< Évit. DaNdaeGy %pin;t! . 5. 

Aæ< ÉUTva mexae Évit mexae ÉUTva àv;Rit t #h ìIihyva Aae;ixvnSptyiStlma;a 

#it jayNte=tae vE olu ÊinR:àptr< yae yae üÚmiÄ yae ret> isÂit tÑƒy @v Évit. DaNdaeGy %pin;t! 

. 6. 

Yoñä väva gautamägnistasyä upastha eva samidyadupamantrayate sa dhümo 

yonirarciryadantaùkaroti te'ìgärä abhinandä visphuliìgäù ||C.U. 1 || 

Tasminnetasminnagau devä reto juhvati tasyä ähutergarbhaù sambhavati ||C.U. 

2 || 
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Tasminyävatsampätamuñitväthaitamevädhvänaà punarnivartante 

yathetamäkäçamäkäçädväyuà väyurbhütvä dhümo bhavati 

dhümo bhütväbhraà bhavati || C.U.5 || 

Abhraà bhütvä medho bhavati medho bhütvä pravarñati ta iha vréhiyavä 

oñadhivanaspatayastilamäñä iti jäyante'to vai khalu durniñprapataraà yo yo 

hmannamatti yo retaù siïcati tadbhüya eva bhavati ||chändogya upaniñat || 6 

|| 

Woman indeed is the fire, O Gautama. Into this fire the deities offer the oblation of the 

seed. Out of the oblation the fetus arises. Residing in that (region of the moon) till they 

have exhausted (the results of action), they then return, again, the same way as they came 

(by the path being mentioned), they come to Akaça, and from Akaça to air. Having 

become air, they become smoke. Having become smoke they become the white cloud. 

Having become the white cloud, they become the (rain bearing) cloud. Having become the 

cloud it falls with rain. Then they are born in this world as rice and barley, herbs and trees, 

sesamum plants and beans, but the release from these is more difficult, for whoever eats 

the food and sows the seed, they become like him only.   

(Swami Swahananda.1984, Ch-V, Sloka. 5.8.1-2., page no-365, 5.8.6-7-8., Page no-373-
375.) 
 

yaeinmNye àp*Nte zrIrTvay deihn>, Swa[umNye=nus<yiNt ywakmR ywaïutm!. kQ %pin;t! . 

2.2.7 . 

Yonimanye prapadyante çarératväya dehinaù. 

sthäëumanye'nusaàyanti yathäkarma yathäçrutam. .7. kaöha upaniñat  ||2. 2. 

7|| 
Some souls enter the womb for acquiring bodies and other follow the motionless, in 

accordance to their work and in conformity with their knowledge. Then the Sükñma 

Çaréra enters into the womb to acquire the physical body as described in Kaöha 

Upaniñad. 

(Swami Gambhirananda, 2008, Part-II, Canto-II, Sloka-7, Page no-107)  

23 
 



Birth: Three stages of Birth: Further, the soul goes through three stages of birth as 

described in Aitareya Upaniñat, in following slokas:  

` pué;e h va Aymaidtae gÉaeR Évit ydetÔet>, tdetTsveR_yae=¼e_yStej> s<ÉUtmaTmNyeva==Tman< 

ibÉitR t*da  iôya< isÂTywEn¾nyit tdSy àwm< jNm.  @etrey %pin;t! . 2.1.1 . 

Om puruñe ha vä ayamädito garbho bhavati yadetadretaù. 
tadetatsarvebhyo'ìgebhyastejaù sambhütamätmanyevä''tmänaà bibharti tadyadä 

striyäà siïcatyathainajjanayati tadasya prathamaà janma. |aitareya upaniñat 
|2.1.1||  

tiTöya AaTmÉUy< gCDit ywa Svm¼< twa, tSmadena< n ihniSt,  

sa=SyEtmaTmanmÇ gt< Éavyit . @etrey %pin;t! . 2.1.2 . 

Tatsriyä ätmabhüyaà gacchati yathä svamaìgaà tathä.  tasmädenäà na hinasti.  

sä'syaitamätmänamatra gataà bhävayati. . aitareya upaniñat || 2.1.2 || 

sa ÉaviyÇI ÉaviytVya Évit, t< ôI gÉ¡ ibÉitR, sae=¢ @v k…mar< jNmnae=¢e=ixÉavyit,  

s yTk…mar< jNmnae=¢e=ixÉavyTyaTmanmev tÑavyTye;a< laekana< sNtTya,  

@v< sNtta hIme laekaStdSy iÖtIy< jNm . @etrey %pin;t! .2.1.3 . 

Sä bhävayitré bhävayitavyä bhavati.  taà stré garbhaà bibharti.   
so'gra eva kumäraà janmano'gre'dhibhävayati. 

sa yatkumäraà janmano'gre'dhibhävayatyätmänameva tadbhävayatyeñäà  lokänäà 

santatyä.  evaà santatä héme lokästadasya dvitéyaà janma. . aitareya upaniñat || 

2.1.3 || 

saeSyaymaTma pu{ye_y> kmR_y> àitxIyte, AwaSyayimtr AaTma k«tk«Tyae  vyaegt> àEit, 

s #t> àsÚev punjaRyte tdSy t&tIy< jNm. @etrey %pin;t! . 2. 1. 4. 

Sosyäyamätmä puëyebhyaù karmabhyaù pratidhéyate | 
athäsyäyamitara ätmä kåtakåtyo  vayogataù praiti | 

sa itaù prasanneva punarjäyate tadasya tåtéyaà janma || aitareya upaniñat || 2|| 

1|| 4 || 

In man indeed is the soul first conceived? That which is the semen is extracted from all the 

limbs as their vigour. He holds that self of his in his own self. When he shed it into his 

wife, then he procreates it. That is its first birth. That becomes non-different from the wife, 
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just as much as her own limb is. Therefore (the fetus) does not hurt her. She nourishes this 

self of his that has entered here (in her womb). She, the nourisher, becomes fit to be 

nourished. The wife bears that embryo. He (the father) protects the son at the very start, 

soon after his birth. That he protects the son very beginning, just after birth, thereby he 

protects his own self for the sake of continuance of these worlds. For thus, is the 

continuance of this world ensured. That is his second birth. This self of his (viz the son) is 

deputed (by the father) for the performance of virtuous deeds. Then this other got self as 

his (that is the father of the son), having of his duties fulfilled and having advanced in age 

departs. As soon as he departs, he takes birth again. That is his third birth. 

(Swami Gambhirananda. 2006, Part-II, Chapter- 1, Sloka- 1,2,3,4. Page no- 53-57).  

SUMMARY  

In the first model, we have described the concept of birth, death & rebirth or Mokña. If the 

Saàskäras and Väsanäs were not exhausted then one takes birth again and continue in 

the cycle of birth and death. On the other hand if the Väsanäs and Saàskäras are 

exhausted and all the Kleças were purified then this subtle body goes beyond the bondage 

of the cycles of birth and death, and   gets liberated (Mokña). In the second model we have 

presented the mechanism by which we take birth after death. The Sükñma çaréra after 

experiencing and exhausting the Püëyas (result of good actions) in the heaven or the  

päpas (result of bad actions) in the hell, will descend downwards towards grosser states 

through Äkäça, Väyu, cloud, smoke, rain and the earth to get into the food grain. This path 

is called as Candräyaëa  märga. Here it waits until the food is ingested by a man. Then it 

enters the man’s sperm, enters the womb and waits until it is transferred to the ovum 
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during the union for acquiring a human body to clear its Prärabdha karma which is only a 

part of the Saïcita karma that would be exhausted during the present birth. Three stages of 

birth for the Soul are described. When the soul is conceived and procreated it is its first 

birth; In the womb, the mother protects him or her. When it comes out of the womb for the 

sake of the continuance of this world it is the second birth. After birth, the soul departs and 

takes birth again which is called   its third birth. The birth is considered high or low, 

according to the nature of residual (Saïcita) karma.   

CONCLUSION 

Every thought that we think, every deed that we do, after a certain time becomes an imprint 

in our subconscious mind, goes into a seed form, so to speak, lives in the subtle body in a 

potential form.  After a time it   bears its results to form a full template to create the 

necessary conditions for the next life. Thus he moulds his own life. Man is not bound by 

any other laws excepting those which he makes for himself.  Our thoughts, our deeds, our 

words are the thread of the net which we throw round ourselves, for good or for evil. Once 

we set in motion a certain power, we have to take the full consequence of it. This is called 

law of karma. Thus, the soul is bound to go through the law of karma, which leads him in 

to the cycle of birth and death.  Thus the law of karma states that soul returns to the 

mundane life on the exhaustion of the impressions of either the bad or meritorious deeds 

and gains a new suitable body by selecting the most appropriate family and the womb to 

exhaust the next set of karmas (Prärabdha karma). Hence, birth is considered high or low, 

according to the nature of the residual karma.   
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CHAPTER 3   

LITERATURE SURVEY OF SCIENTIFIC INVESTIGATIONS 

3.1. PREGNANCY& PRENETAL STRESS 

3.1.1. Pregnancy, a positive experience    

Pregnancy is an event that changes many perspectives of a woman's life. It has been 

regarded as a time of psychological and biological crisis and of emotional upheaval, and as 

a life event for a primigravida which initiates a new social role (Thorpe et al., 1992).  A 

more optimistic standpoint views pregnancy as a period that brings marvelous feelings of 

well-being and psychological strength, while others view it as a relatively normal and 

largely positive developmental experience (Brown et al., 1979). Although the individual 

experience may vary between these extremes, pregnancy has potentially important short- 

and long-term implications for women's health, well-being and social roles (Striegel et al., 

1996). Pregnancy is an important period during which the mother and the fetus are 

potentially exposed to the negative impact of stress (Cameron et al., 1996).  Giving birth is 

one of the most important events in life, which is a highly individual experience. The 

experience of childbirth plays a major role in how first-time mothers will develop good 

self-esteem (Oweis et al., 2004), positive feelings for the baby, and an easier adjustment to 

motherhood role (Ekstrom et al., 2006). Berg et al. also stress women’s unique needs of 

support during birth, such as to be seen as an individual and to have a trusting relationship   

(Berg et al., 1996). It has also been observed that women want a sense of security and to 

feel involved in decisions affecting them, during the childbirth period (Berg et al., 1996 & 

Wahn et al., 2005). They want to feel confident in their first childbirth and want to be seen 

as unique individuals by the professionals and their partner. If professionals responded to 

the individual woman’s needs of support, the woman more often had a positive birth 

experience, even if the birth was protracted or with medical complications (Nilsson et al., 
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2013).Literature review of work done on mind body interactions during pregnancy is 

presented under several headings in this chapter. 

3.1.2 Prenatal   Stress 

Definition of prenatal stress  

Stress is presumably most accurately described through a multidimensional 

concept, with the model of Lazarus & Folkman (Lazarus et al., 1984) as a useful 

theoretical starting point. In this model a differentiation is made between stress-provoking 

factors (e.g., life events, daily hassles), stress-mediating or -moderating factors (e.g., 

coping, social support) and stress-resulting factors (e.g., perceived distress). Recent studies 

have integrated various stress definitions into a comprehensive and multidimensional 

definition of prenatal stress. Prenatal distress was best predicted by combining life events 

distress, perceived chronic distress, and state anxiety, emotion, socio-economic stressors, 

family stressors, environmental and personality factors (Sheehan et al., 1998; Sheehan et 

al., 1996 & Lobel et al., 1990).During exposure to a stress, the whole system of stress 

regulation, i.e. the hypothalamus-pituitary-adrenal cortex system (HPA axis) and the 

sympathetic nervous system-adrenal medulla system (SAS), is activated. Various 

hormones, including corticotrophin-releasing hormone (CHR), adrenocorticotropin-

releasing hormone (ACTH), cortisol and noradrenalin are released in large quantities to the 

blood (Mulder et al., 2002).  

Why pregnancy is stressful? 

An observational cross sectional study in Northern Ireland among 263 healthy low-

risk mothers found that high degree of pregnancy-related stress is related to maternal 

characteristics of nulliparous status (Lynn et al., 2011). Stresses of pregnancy, often 

associated with rapid mood changes, intense fear of child integrity or fear of pain during 

delivery, seem to be due to the rapid changes in their physical characteristics and the 
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hormonal changes (Huizink et al., 2000 & Vanden et al., 1992). Every pregnant woman 

may respond differently to an identical stressful stimulus. The degree of stress response 

depends on many factors such as personality characteristics, previous experience, support 

from the social environmentand genetic factors.  Stress affects constitutional changes and 

in turn the stress and constitutional changes affect the incidence of discomfort (Wang et al., 

2012).Maternal stress during pregnancy can have both immediate and long term negative 

impact on the progress of pregnancy and the health of the offspring. Maternal stress in 

pregnancy is associated with adverse obstetric outcomes. This is reflected in increased risk 

for premature delivery, low birth weight for gestational age and smaller head 

circumference (Pagelet al., 1990; Hedegaard et al., 1993; Copper et al., 1996; Lou et al., 

1994; Dunkel-Schetter et al., 1998 & Wadwha et al., 1993). These studies did not only 

include the effect of psychological stress during pregnancy, but also the effect of physical 

stresses such as chronic exposure to loud noise in the vicinity of an international airport 

(Schell et al., 1981) or fatigue associated with occupational working conditions during 

pregnancy (Landbergis et al., 1996& Mamelle et al., 1987). Many pregnant women report 

distress during pregnancy that was traceable to worries over physical changes, medical 

problems, and parenting competence (Lederman et al., 1984; Lobel et al., 1998 & 

Arizmendi et al., 1987).  Physiological stress reactivity appears to be intense during 

pregnancy. The physiological responses to laboratory challenges are clearly present and 

display enough inter-individual variability to enable the study of links between 

responsively patterns, psychosocial variables, fetal behavior, pregnancy outcome and 

offspring development ( de Weerth et al., 2005).  

3.1.3. Prenatal Stress and Complications of Pregnancy 

Recent well-controlled studies in humans suggest a direct relationship between prenatal 

maternal stress and a number of pregnancy complications.  
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i. Spontaneous abortion:An increased risk of spontaneous abortion has been found for a 

recent life event (death of a relative or being victim of criminality) (Neugebauer et al., 

1996), and for stress in the work place (Fenster et al., 1995). 

ii. Structural malformations:A strong relationship has been found between the 

(unexpected) death of an older child during early pregnancy and the occurrence of 

craniofacial malformations and heart defects (Hansen et al., 2000). A number of studies 

have shown that structural malformations can also emerge in the context of increased 

psychosocial problems, especially for quarrels with the partner or members of the family 

(Nimby et al., 1999). An effect on intrauterine growth restriction (IUGR); (Wadhwa et al., 

2004), probably driven by higher levels of placental CRH resulting in decreased 

uteroplacental flow and hypoxemia, which are known risk factors for  IUGR (Giles et al., 

1996& Goland et al., 1993). 

iii. Preeclampsia:Depression and anxiety (Kurki et al., 2000) and also some forms of work 

stress (Landbergis et al., 1996) that are experienced during the first trimester seem to be 

associated with an increased risk for developing preeclampsia in a later phase of 

pregnancy. Patients who eventually develop preeclampsia often have increased serum 

concentrations of placental CRH (pCRH) from 18 to 20 weeks of gestation onwards 

(Hobel et al., 1999 & Perkins et al., 1995). 

iv. Preterm delivery:The relationship between stressful experiences during pregnancy and 

an increased risk of preterm delivery has been a consistent finding of independent studies 

for several decades (Lou et al., 1994 & Paarlberg et al., 1995). It has been suggested that 

preterm uterine activity and shortened length of pregnancy result from stress during the 

third trimester. Remarkably, serum concentrations of placental CRH are already raised at 

15–20 weeks of pregnancy in women who deliver preterm (Hobel et al., 1999& Leung et 

al., 1999). Maternal stress has been implicated in the production, in both the mother and 
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the fetus, of corticotrophin-releasing hormone (CRH), adrenocorticotrophic hormone 

(ACTH), and cortisol, which are in turn related to premature delivery (Glynn et al., 2001; 

Hobel et al., 2004 & Lockwood et al., 1999). Stress-induced CRH alters the physiology of 

parturition, producing uterine contractions that result in early delivery (Majzoub et al., 

1999; Mancuso et al., 2004 & Wadhwa et al., 1998).  Early maternal stress initiates a chain 

of events leading to preterm labor by triggering CRH gene expression in the placenta, 

which sets a biological clock for early delivery month’s later (Hobel et al., 2004; Hobel et 

al., 1999; McLean et al., 1995 &  Sandman et al., 2006).  

v. Birth weight: Recent well-controlled research has documented that high level of 

anxiety and depression result in reduced birth weight and smaller head size (a measure of 

brain development). This effect of prenatal stress is of the same magnitude as the effect of 

smoking (Lou et al., 1994). The chance of delivering a low birth weight baby is higher if 

exposure to stress, daily hassles in particular, occurs during the first 3 months of pregnancy 

(Paarlberg et al., 1999). This may explain why others found a normal birth weight in 

infants of women whose husband died after the fourth month of pregnancy (Cepicky et al., 

1989). Maternal stress affects birth weight by shortening gestational age (Copper et al., 

1996& Nordentoft et al., 1996). 

3.1.4 Prenatal Depression and Complications of Pregnancy 

Depression may be an important mechanism whereby the effects of exposure to chronic 

stress and racism influence fetal growth and birth weight, likely via downstream 

physiological and behavioral mechanisms (Dunkel-Schetter et al., 2011). The recent meta-

analysis on depression in pregnancy, cited earlier, evaluated 20 studies and found that high 

depressive symptoms were associated with 1.4 to 2.9 times higher risk of LBW in 

undeveloped countries, and 1.2 times higher risk on average in the USA (Grote et al., 

2010). Evidence appears to be stronger for contributions of depressive symptoms or 
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disorder to slower growth of the fetus and LBW than to the timing of delivery or PTB, and 

these effects are pronounced for disadvantaged women (Alder et al., 2007). 

Depression during pregnancy is also associated with adverse child outcomes (Alder et al., 

2007& O’Connor et al., 2007) including premature births, low birth weight, and poor 

infant growth (Field et al., 2004; Rondo et al., 2003 & Rahman et al., 2004).  Depression 

especially during the second and third trimesters of pregnancy has been reported 

substantially (Bennett et al., 2004).   Among South Indian women, the prevalence of 

depression during the last trimester was found to be around 16% (Chandran et al., 2002).  

Adverse pregnancy outcomes like higher rates of mortality in the offspring and preterm 

birth are associated with depression during pregnancy (Rahman et al., 2004; Halligan et al., 

2007; Weissman et al., 2006 & Wisner et al., 2009). 

3.1.5 Prenatal Anxiety and Complications of Pregnancy 

Pregnancy specific anxiety (PSA) defined as worries, concerns and fears about pregnancy, 

childbirth, and the health of infant and future parenting (Huizink et al., 2004). Pregnancy 

Anxiety Scale suggested a three-dimensional model of pregnancy anxiety: ‘anxiety about 

being pregnant’, ‘anxiety about childbirth’, and ‘anxiety about hospitalization’ (Levin et 

al., 1991).anxiety and depression in pregnancy can increase complications of pregnancy, 

such as preterm birth and low-birth weight babies (Weisberg et al., 2002; Rondo et al., 

2003).  

A large body of research is now available regarding stress and affective states during 

pregnancy as predictors of specific pregnancy conditions, preterm delivery and other birth 

outcomes (Rondo et al., 2003; Huizink et al., 2004; Behrman et al., 2006; Beydoun et al., 

2008 & Lobel et al., 2008). State anxiety during pregnancy significantly predicted 

gestational age and/or PTB in seven of 11 studies recently reviewed (Dunkel Schetter et 

al., 2011 & Glynn et al., 2008). Pregnancy anxiety appears to be a distinct and definable 
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syndrome reflecting fears about the health and well being of one’s baby, of hospital and 

health-care experiences (including one’s own health and survival in pregnancy), of 

impending childbirth and its aftermath, and of parenting or the maternal role (Dunkel-

Schetter et al., 2010 & Dunkel-Schetter et al., 2009). It represents a particular emotional 

state that is closely associated with state anxiety but more contextually based, that is, tied 

specifically to concerns about a current pregnancy. Assessment of pregnancy anxiety has 

entailed ratings of four adjectives combined into an index (‘feeling anxious, concerned, 

afraid, or panicky about the pregnancy (Roesch et al., 2004). the effects of stress on infant 

birth weight and/or LBW, reviewed recently by Dunkel-Schetter (Dunkel-Schetter et al., 

2011). 

3.1.6. Fear of childbirth 

Women may experience a variety of fears in association with pregnancy and childbirth.  

About 20% of low-risk pregnancies in western countries reported intense childbirth fear 

and 6 to 10 % are seriously incapacitated by childbirth fear (Eriksson et al., 

2006).Women's fears that are associated with pregnancy and childbirth can be explained by 

different factors. Fears were manifested as symptoms of stress, effects on everyday life, 

and a wish to have a cesarean section or to avoid pregnancy and childbirth; employment 

situation and elective cesarean section were the most important factors related to 

manifestation of fears. In multiparae, negative experiences of previous pregnancy, 

childbirth, and baby's health and care; causes were significantly related to occupation 

(Melender et al., 2002).  Melender reported the following factors which women are afraid 

of during pregnancy and childbirth: fear of labor pain, caesarean section, health of the 

infant, health care professionals’ actions, and subsequent family life (Melender et al., 

2002). Fear appeared in the form of stress and effects on daily life as to avoid pregnancy 

and a desire to have a caesarean (Melender et al., 2002). Among 160 third trimester 
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pregnant women, there was a significant relationship between state and trait anxiety and 

fear of childbirth, and  the nulliparous women had higher levels of anxiety in 28th to 38th 

weeks of gestation (Alipour et al., 2012). Similar observations of a strong relationship  

between fear of childbirth with general anxiety were reported in 660 low risk Turkish 

women between 28 to 40 weeks of gestation  with higher scores of fear of childbirth in 

nulliparous women than parous women (Korukcu et al., 2010). A survey among 650 low 

risk third trimester nulliparous and multiparous women of 17-46 years of age reported a 

25% prevalence of childbirth fear (Hall et al., 2009). An investigation on childbirth anxiety 

among 77 nulliparous and 85 parous women at 32 weeks, at 2 hours and 5 hours 

postnatally highlighted that nulliparous women had higher level of childbirth fear during 

pregnancy than parous women (Zar et al., 2001). A qualitative study among 19 nulliparous 

women with childbirth fear in Turkey, found that women’s fears were related to labor pain, 

birth-related problems and procedures, attitudes of health-care personnel and sexuality 

(Sercekus        et al., 2009). A Swedish study among 1635 pregnant women reported 15.8% 

prevalence of intense fear of childbirth and 5.7% very intense fear. Nulliparous women had 

a higher mean score than parous women. Preference for caesarean section was associated 

with fear of childbirth (Nieminen et al., 2009). Association of severe fear of vaginal 

childbirth with emergency caesareans and prolonged labour with vacuum extraction has 

been reported in a study on 100 primiparous women (Glynn et al., 2008). Women with a 

high fear of childbirth had high general anxiety too (Hall et al., 2009 & Zar et al., 2001). 

Many other studies also have reported a high degree of childbirth fear in pregnant women 

(Fenwick et al., 2009 & Hall et al., 2009).  

Effect of maternal stress on pregnancy outcome - how? 

 Evidence for effects of maternal stress, depression, and anxiety in pregnancy on 

adverse neurodevelopment outcomes for the child is substantial (O’Donnell et al., 2009) 
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through a process of altered‘fetal programming’ (Beydoun et al., 2008 & DiPietro et al., 

2004). Evidences suggest that stress effects the development of the fetal nervous system 

through alterations in functioning of the maternal and fetal hypothalamic pituitary adrenal 

(HPA) axes (Schneider       et al., 2000; Coe et al., 2008 & O’Connor et al., 2005). 

Maternal mood disorders have also been shown to activate the maternal HPA axis and 

reprogram the HPA axis and physiology of the fetus (Charil et al., 2010, & Glover et al., 

2009). In short, a mother’s stress exposure and her affective states in pregnancy may have 

significant consequences for her child’s subsequent development and health (Beydoun et 

al., 2008; De Weerth et al., 2005; Van den Bergh et al., 2005; Kinsella et al., 2009 & 

Weinstock et al., 2005).  

  The possible mechanisms involve: (a) reduction in blood flow to the uterus and 

fetus at increased levels of maternal stress; (b) transplacental transport of maternal stress 

hormones; (c) stress-induced release of placental CRH to the intrauterine environment.  

(a) Reduced uteroplacental blood flow: Activation of the sympathetic nervous system 

by stress may lead to reduced blood flow to the uterus and fetus, and may contribute to 

fetal growth restriction. Indeed, Doppler blood flow studies have shown increased 

resistance of the uterine artery in women with high anxiety scores at about 32 weeks of 

gestation (Teixeira et al., 1999). 

(b) Transplacental transport of maternal stress hormones: maternal cortisol levels 

have been found to be linearly related with the fetal cortisol levels (although much lower 

levels) at antenatal umbilical cord blood sampling through cordocentesis. A small increase 

in maternal cortisol may cause a substantial increase in fetal cortisol (Gitau et al., 1998). 

(c) Increased placental CRH levels:Diminished supply of nutrients and oxygen 

(hypoxaemia) due to decreased blood flow may cause a stress response in the fetus which 

results in increased secretion of pCRH ; this in turn, contributes to the feed-forward 
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mechanisms at either side of the placenta (Challis et al.,1995). Increased pCRHlevel leads 

toincreasedFetal cortisol which in turn enters the placental circulation via the umbilical 

arteries and stimulates further production of pCRH; this result in a large increase in fetal 

cortisol levels by which maturation of the fetal organs is enhanced. pCRH also initiates and  

increases uterine activity that eventually leads to premature delivery (Challis et al., 1995 & 

Majzoub et al., 1999).  Studies have shown an association between prematurely raised 

blood pCRH levels in pregnant women who had preterm delivery (Hobel et al., 1999 & 

Leung et al., 1999) or preeclampsia that occurred in  later stages of pregnancy (Perkins et 

al., 1995).  

3.1.7Cognitive impairment and Pregnancy 

A number of studies have looked at the cognitive changes during pregnancy. Memory 

performance was poorer and general speed of information processing wasslower during 

pregnancy and early motherhood (de Groot et al., 2006).There was also significant 

impairment of memory as tested by recall or by priming, but not by recognition. (Sharp et 

al., 1993). Implicit memory was significantly impaired in primigravidae (Brindle et al., 

1991). The gravid and postpartum groups reported significantly more everyday forgetting 

than the non-pregnant groups (Casey et al., 1999); primigravid and primiparous groups 

scored significantly lower on a test of working memory(Janes et al., 1999); women in 

second trimester showed more impairment of cognitive abilities than before and as 

compared with the non-pregnant women. Further, women in their third trimester reported 

mild impairments in focused and divided attention and also in their ability to remember. 

(Crawley et al., 2003); pregnancy was associated with increased difficulty in implementing 

delayed intentions in everyday life (Rendell et al., 2008). A significant decrease in 

functional memory was observed in healthy, pregnant women compared to non-pregnant 

women. Decreased plasma neurotransmitter levels observed in the second trimester of 
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healthy pregnancy seem to be responsible for loss of functional memory in   pregnant 

women (Shetty et al., 2002). A meta-analysis of 14 studies over the past 17 years 

comparing pregnant and/or postpartum women with healthy matched controls on 

behavioral measures of memory indicated that pregnant women are significantly impaired 

on some, but not all, measures of memory; more specifically, memory measures that place 

relatively high demands on executive cognitive control may be selectively disrupted (Julie 

et al., 2007).  

3.1.8. Positive Birth Experience 

A positive childbirth experience is an important goal of obstetric care where childbirth is 

defined as a normal life event, with outcomes defined as “A live, healthy mother and baby 

and satisfaction of individual needs” (Goodman et al., 2004 & Bryar et al., 2011). 

Waldensrtrom et al. observed that primigravidea often had a positive birth experience 

when they felt involved in decisions, which led to the confidence that they can handle the 

situation better than they expected before giving birth (Waldenstrom et al., 1996).  It is of 

importance to empower women to become more involved in maternal and child healthcare 

which means that the mothers are provided with the information, expertise, support, and 

skills they need through interactive participation.     (Labonte et al., 1994 & Hermansson et 

al., 2001). In their study, Hermansson et al showed that if the women felt empowered it 

affected their experience positively, with or without any unplanned medical intervention 

.The mothers described that the body’s strength was affected by how they could manage 

and deal with the pain; a feeling of ‘losing control’ was worse than pain itself; but pain 

relief could affect the feeling of control in a positive way (Hermansson et al., 2001).   

3.2. COMPLEMENTARY & ALTERNATIVE THERAPIES 

We now move on to review the results of several studies that have used complimentary 

interventions during pregnancy with beneficial and or in conclusive evidences. There 
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seems to be a common factor that contributes to the benefits found in all these CAM 

therapies which is incorporated in IAYT. Allaying the fears and anxieties through the 

caring psychological support by the CAM therapist for taking responsibility with self 

confidence seems to be an important common factor in most of these modalities. Add-on 

techniques practiced regularly would strengthen these positive thoughts. Looking at the 

benefits of all these therapies it appears that it is less important which specific modality is 

used but it is the overall stress reducing effect that seems to work. We have reviewed all 

these related CAM therapies as yoga seems to incorporate all these components of life 

style change offered by different systems of therapies. These could be: (i) stamina building 

effect of physical postures of yoga similar to different forms of exercises. (ii) cleansing the 

internal toxins through kriyas as done in  herbal medicines,(iii)  balancing/correcting the 

imbalances in the flow of vital energy (prana or chi) through pranayama as done in 

Chinese acupuncture/acupressure, and craniosacral therapies,(iv) deep rest to all parts of 

the body (shavasana) as done in different relaxation therapies  and (v) change the pattern of 

stress responses through introspective analysis (jnana yoga), meditation (raja yoga) and 

conceptual corrections using inputs from karma yoga and bhakti yoga in every walk of life, 

as observed in CBT and other psychotherapies. The tables below are compilations of 

studies on exercise and different CAM therapies used during pregnancies.      
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3.3. EXERCISE & PREGNANCY 

3.3.1. Physical exercise & pregnancy outcome  

Exercises during pregnancy was associated with higher cardio respiratory fitness, reduced 

symptoms of depression, gestational weight gain control, prevention of urinary incontinence and 

low back pain,  and reduced number of women who required insulin in cases of gestational 

diabetes. (Table no. 3.3.1.1.) 

3.3.2. Exercise therapy &C sections 

Five studies (Table no.3.3.1.1.) point to the possibility of avoiding Caesarean section as a result 

of exercise therapy.  

3.3.3. Swimming during Pregnancy 

Improved well being with reduction in their anxiety level and Discomfort index, has been 

reported in pregnant women who participated in swimming program (Table no.3.3.1.1.). 

3.3.4. Aerobics during Pregnancy 

Five studies add evidence to the benefits of regular Aerobic exercise on endothelium function, 

and VO2max (Table no.3.3.1.1.)  

3.3.5. Pelvic Floor Muscle Exercise during Pregnancy 

Pelvic Floor Muscle Exercise during pregnancy & delivery is recommended in clinical practice. 

The findings of about six studies (Table no.3.3.1.1.) have been quoted here. It has been observed 

that Pelvic Floor Muscle Exercise is easily adopted during pregnancy and management of labor.  

The advantages include reduction of pain during labor and feeling of better management of 

pregnancy by these women. 
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3.4 OTHER CAM MODALITIES & PREGNANCY   

3.4.1. Acupuncture & Pregnancy  

Seven studies that point out that acupuncture could be an alternative option for pain relief during 

labor is tabulated in this literature review (Table no. 3.4.1.1.). The findings following the 

acupuncture treatment were: reduction of pain experience during labor, shorting of delivery time 

and reduction of somatic symptoms related to pregnancy. 

3.4.2. Acupressure & Pregnancy  

Another form of Chinese medicine namely acupressure was used in the form of an intervention, 

and the research findings of about ten studies are cited in table no (Table no. 3.4.1.1.).  

Following the intervention of acupressure, it was   observed that there was reduced frequency 

and severity of vomiting episodes in participants who had nausea; the other findings were 

reduction in the labor pain during active phase of the first stage of labor, perception of anxiety 

and pain. 

3.4.3. Squatting position & Pregnancy  

Squatting position during delivery is recommended in clinical practice.  It has been observed that 

traditional birth posture of squatting is easily adopted for modern labor managements and has 

many advantages of women for the managing the pain during labor in ten studies. (Table no. 

3.4.1.1.). 
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3.5. MIND BODY INTERVENTION & PREGNANCY  

Two review studies demonstrated the benefits of Mind-body interventions in pregnancy 

(Table no 3.5.1.1.) 

3.5.1. Relaxation therapy & Pregnancy. 

The effect of relaxation methods was studied in pregnant women for the pain managements 

during labor. There were two studies speaks about the effective handling of pain during pain, 

increasing satisfaction etc (Table. 3.5.1.1.). 

3.5.2. Guided relaxation therapy & Pregnancy   

The effectiveness of guided relaxation techniques were examined in two studies. It was observed 

that reduction in the anxiety and depression, greater self-esteem, decline in the endocrine 

measures (Table. 3.5.1.1.) 

3.5.3. Progressive relaxation therapy & Pregnancy  

Four studies on Progressive relaxation technique is quoted. Preterm labor, blood pressure, heart 

rate, angerwere significantly reduced with improved quality of life and lung functions following 

this intervention (Table. 3.5.1.1.). 

3.5.4. Behavioral Therapy & Pregnancy 

The effect of behavioral intervention was studied for pregnant women. There were three studies 

which have observed that reduction in the anxiety, depression, gestational weight gain & 

postpartum weight retention (Table no. 3.5.1.1.). 

3.5.5. Hypnotherapy & Pregnancy  

The effect of hypnotherapy was studied in five experiments (Table no. 3.4.1.1.). Hypnotherapy 

helped in reducing self-reported pain, fear of childbirth experience and the need for epidural 

analgesics. 
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3.5.6. Music therapy & Pregnancy  

Music therapy was also used as an important intervention in many experiments. There were 

about nine studies (Table no. 3.4.1.1.). Music listening at home resulted in successful child birth 

experience, reduction of pain during birth, reduction of postoperative pain and anxiety, decrease 

in level of cortisol and significantly better autonomic stability seen as increased high frequency 

and decreased   low frequency bands of heart rate variability spectrum.  

3.5.7. Guided Imagery technique & Pregnancy  

The level of anxiety, depression were significantly lower and the self-esteem was higher after 

Guided Imagery explained in three studies (Table no. 3.4.1.1.). 
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3.6. YOGA & PREGNANCY  

3.6.1. Conceptual basis of integrated yoga during pregnancy  

The Word yoga comes from a Sanskrit root ‘yuj that means ‘to yoga, ‘to join’, to unite the mind, 

body and the spirit and it is a process of calming down the restless mind (Nagarathna et al., 

2008). It is also referred as union between the Jévätmä (living soul) and Paramätmä (higher 

soul) i.e. merging of one’s individual consciousness with the Universal consciousness (Udupa et 

al., 1976). Therefore Yoga is referred as a state of consciousness as well as a method that helps 

one reach that goal or state of union with the divine (Nagarathna et al., 2001).  

Five aspects of human existence (Pancha Kosha).  

Yoga is guided by five sheaths/ aspects of existence referred to as koça (bodies), namely the 

physical body (annamaya koça), energy body (präëamaya koça), mind body (manomaya koça), 

higher intellect body (vijïänamaya koça) and the bliss body (änandamaya koça). (LePage et al., 

2002). The five sheaths of existence interact with each other, thus, something that affects the 

mind can spread to the body and vice versa. Imbalance in of the harmonious existence of these 

five aspects is illness (vyadhi). To attain harmony or balance or homeostasis within, one utilizes 

several inbuilt self corrective techniques with deep internal awareness or mindful awareness as 

the base.   

The first component of yoga practice, yoga äsana, is designed as a sequence of set postures, 

which work at   the physical body (Annamaya koça),   level. Each posture creates awareness of 

the body and its functions when maintained with effortless awareness as suggested by sage 

patanjali (sthira sukham asanam). During the period while maintaining in the final posture and 
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immediately after that (between each pose), the mind becomes stabilized (sthira) and develops 

the sensitivity to perceive distinctive awareness of the state of the tissues in the stretched part. 

This helps the practitioner to become aware of the body parts during stress and relaxation. This 

ability to identify areas of tension and imbalances offers a feedback to be relaxed more and more 

and increase suppleness, flexibility and thus reduce the discomfort of pregnancy and delivery. 

Deep internal relaxation achieved during çaväsanamPosture is the most important component of 

IAYT. It helps to calm the body and focus the mind in preparation for the postures to follow. 

This posture allows energy that has been created and released, during the various yoga postures, 

to flow freely through the body for the purpose of healing and nourishment. It also releases stress 

and tension from the body, allowing the body and mind to become still and peaceful (Coulter      

et al., 2001). Thus, the practice of asanas during antenatal period can improve physical strength, 

maintain the stamina throughout, enhance flexibility and increase endurance that goes a long way 

in restoring autonomic and endocrine homeostasis.    

The second component of yoga practice is breathing awareness (pranayama) that works at the 

prana (bioenergy) body (Präëamaya koça). For a woman, the labor experience may depend on 

how well her physical, psychological and spiritual energies are balanced and harmonized.  By 

cultivating right type of breathing pattern during pregnancy and labor the stress responses to pain 

may be handled with much less discomfort. Simple breathing patterns, using slow and deep 

breaths during the early phase of uterine contractions and panting breathes through the mouth in 

transitional phase of labor, can assist pregnant women to stay calm and relaxed. A relaxed mind 

relaxes the body. The relaxed tissues and blood vessels may help in maintaining fetal blood flow 

and prevent fetal distress, promote well-being and facilitate easier delivery. Breathing awareness 

not only enables women to remain calm and centered during labor, but also allows them to 
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welcome the rhythm of contractions, instead of resisting them, so as to avoid negatively affecting 

their perception of pain and discomfort. 

The third component of yoga practice is operation on mental body level, (Manomaya-Kosha). 

A direct operation on the mind level is made possible by the last three limbs of Astanga Yoga of 

Patanjali named Dháraïá, Dhyáïa and Samadhi. The culturing of mind is accomplished by 

focusing of the mind (Dháraïá) initially, followed by relaxed dwelling of the mind in a single 

thought (Dhyána) for longer and longer durations leading ultimately to super consciousness 

(Samádhi). A progressive habituation allows the mind to remain relaxed during the period of 

meditation (Dhyána). The benefits of 'OM' Meditation, a simple technique, are numerous and 

noteworthy. Chanting om, involves the pronunciation of the sound series, ‘‘aaa, uuu, mmm and 

ommm’’ which are essential for creating vibrating and pulsing energy that activate the prana 

chakras in the abdomen, throat and head, respectively. This practice has effects on the autonomic 

nervous system (Telles et al., 1995) and can result in tension and emotions being eased (sukha) 

or released from the body (Taylor et al., 2003).  

A randomized controlled pilot trial tested a six-week mindfulness-based meditation intervention 

in a sample of pregnant women experiencing high levels of perceived stress and pregnancy 

anxiety (Guardino et al., 2014). Forty-seven women enrolled between 10 and 25 weeks gestation 

were randomly assigned to either a series of weekly Mindful Awareness Practices classes (n = 

24) with home practice or to a reading control condition (n = 23). Hierarchical linear models of 

between-group differences in change over time demonstrated that participants in the mindfulness 

intervention experienced larger decreases from pre-to post-intervention in pregnancy-specific 

anxiety and pregnancy-related anxiety (PRA) than participants in the reading control condition.    
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This study is one of the first randomized controlled pilot trials of a mindfulness meditation 

intervention during pregnancy and provides some evidence that mindfulness training during 

pregnancy may effectively reduce PRA and worry.   

The fourth component of yoga practice is to provide inputs at intellectual level (Vijïänamaya 

koça), during lectures and individual counseling sessions using concepts of one’s true nature, 

happiness analysis etc. The inner peace, harmony and inner blissful silence that ensue are 

extremely useful to overcome emotional and notional conflicts which are the most common 

difficulties of highly sensitive and anxious women. It is these surges of highly excited states, 

repeated several times in a day that causes insurmountable stresses.  Yoga helps one develop 

"samatvaà", the equanimity of mind i.e. the ability to maintain cool headedness under 

provoking situations.  It is this equanimity of mind that goes a long way to strengthen the 

personality. A stable mind always is considered a wiser than an emotionally disturbed woman. 

Once this emotional stability comes as a result of the practice of the inner peace and quatitude, 

one can work more efficiently and handle one's own problems better without having to suppress 

them. (Nagarathna et al., 2008). 

The fifth component of yoga practice is to work at bliss body (Änandamaya koça) level.   This 

is the most powerful conceptual correction that happens in IAYT which makes one recognize 

and   establish in a state of inner peace all day, under all circumstances, even in the midst of 

intense activity which may be stressfully demanding. Dwelling in a blissfully positive mood all 

day while at work (official or personal) is the state whereby the mind becomes concentrated and 

focused with a deep sense of relaxation. This practice, either by itself or in conjunction with 

asanas and pranayama, reduces excessive thinking and phases out extraneous sensory stimuli, 
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and trains one to be not disturbed by the distractions. By doing so a heightened sense of 

spirituality may be achieved.  

In summary, the integrated sets of yoga therapy practices improve the physical strength, 

flexibility, relaxation, and self-awareness. They also promote harmonious flow of bioenergy 

through the prana channels and lead to a balance of the five sheaths of human existence. 

3.6.2. Complementary role of antenatal yoga   

Yoga, an intervention based on mind and body interconnectedness, is a non-pharmacological 

intervention that has been studied widely for its complimentary effects in a variety of 

immunological, neuromuscular, psychological, and pain conditions.    

3.6.2.1. Reviews on yoga in pregnancy 

A review on the effects of yoga poses reported the beneficial effects on psychological conditions 

including anxiety and depression, on pain syndromes, cardiovascular, autoimmune and immune 

conditions and on pregnancy. The physiological effects of yoga postures during pregnancy 

including decreased heart rate, blood pressure and the physical effects such as weight loss and 

increased muscle strength were also reported in this review of existing literature by Field et al 

(2011). Based on these results, they proposed the potential underlying mechanism as follows: the 

stimulation of pressure receptors while maintaining in the final yoga postures associate with 

relaxation response would have led to enhanced vagal activity and reduced cortisol. The 

reduction in cortisol, in turn, may contribute to positive effects such as enhanced immune 

function and lower prematurity rate (Field et al., 2011). 

A review in 2012 of yoga for pregnancy searched 6 databases using the terms 

"yoga and pregnancy”, and "yoga and [post-natal or post-partum". Trials were considered if they 

were controlled and evaluated a yoga intervention. Six trials were identified: three were 
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randomized controlled trials (RCTs) and 3 were controlled trials (CTs). The methodological 

quality and reporting ranged from 0-5 on the Jadad scale and from 3-6 on the Delphi List. 

Findings indicated that yoga may produce improvements in stress levels, quality of life, aspects 

of interpersonal relationship, autonomic nervous system functioning, and labor parameters such 

as comfort, pain, and duration (Curtis et al., 2012).  

Another review of 64 published mind body intervention studies between 1980 and 2007 on 

healthy adult pregnant women noted that progressive muscle relaxation was the most common 

intervention used among others which included multimodal psycho-education, yoga and 

meditation (Beddoe et al., 2008).  

3.6.2.2. Integrated yoga in normal pregnancy 

Several studies on integrated approach of yoga therapy (IAYT- including physical postures, 

breathing, and meditation for one hour daily) specifically designed to suit the needs in different 

trimesters for normal and high risk pregnancy were planned in this institution (VYASA, 

Bengaluru, India). In 2005, Narendran et al published the results of a prospective, matched, 

control study on a large sample (169 in yoga and 166 women in the control group) of pregnant 

women enrolled between 18 and 20 weeks in a tertiary obstetric hospital (Narendran et al., 2005). 

Women were matched for age, parity, body weight, and Doppler velocimetry scores of umbilical 

and uterine arteries. Yoga practices were practiced by the yoga group one hour daily, from the 

date of entry into the study until delivery. The control group walked 30 minutes twice a day 

(standard obstetric advice) during the study period.  The number of babies with birth weight ≥ 

2500 grams was significantly higher in the yoga group. Preterm labor was significantly lower in 

the yoga group. Complications such as isolated intrauterine growth retardation (IUGR) 

and pregnancy-induced hypertension (PIH) with associated IUGR were also significantly lower 

75 
 

http://www.ncbi.nlm.nih.gov/pubmed?term=Curtis%20K%5BAuthor%5D&cauthor=true&cauthor_uid=24512627
http://www.ncbi.nlm.nih.gov/pubmed?term=Narendran%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24199979


in the yoga group. There were no significant adverse effects noted in the yoga group (Narendran 

et al., 2005).   

In a randomized trial in 2008, Chuntharapat et al recruited 74-primigravid Thai women who 

were equally divided into two groups (experimental and control). The yoga program involved 

six, 1hour sessions at prescribed weeks of gestation. The experimental group was found to have  

shorter duration of the first stage of labor, as well as the total time of labor ; they also reported   

higher levels of maternal comfort during labor and 2hour post-labor, and experienced less 

‘subject evaluated labor pain’ than the control group. No differences were found, between the 

groups, regarding analgesic usage, labor augmentation or newborn Apgar scores at 1 and 5 min 

(Chuntharapat et al., 2008).  

In a study on tai chi/yoga, 92 prenatally depressed pregnant women at an average of 22 weeks 

gestation were randomly assigned to experimental or a waitlist control group .The tai chi/yoga 

group participated in a 20-min group session per week for 12 weeks. At the end of the treatment 

period the tai chi/yoga group had lower summary depression  scores, as well as lower negative 

affect and somatic/vegetative symptoms subscale scores  , lower anxiety  and lower sleep 

disturbances scores (Field et al., 2013). 

The effects of prenatal haöhayoga on cortisol, affect and depressive symptoms were investigated 

in 51 women. Twice during pregnancy, yoga group participants reported on affect and provided a 

saliva sample before and after a 90-min prenatal haöhayogasession. Depressive symptoms were 

assessed in pregnancy and post partum. Cortisol was lower and positive affect higher on yoga 

compared to usual activity days. Negative affect and contentment improved more in response to 

the yoga session. Yoga group participants showed fewer postpartum (p < .05) but not antepartum 

depressive symptoms than control group participants. Findings indicate that prenatal haöhayoga 
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may improve current mood and may be effective in reducing postpartum depressive symptoms 

(Bershadsky et al., 2014). 

An interesting observation of a recent RCT on 59 low-risk primiparous pregnant women was that 

a single session of yoga reduced both subjective and physiological measures of state anxiety 

(STAI-S and cortisol), and this class-induced reduction in anxiety remained at the final session 

of the intervention; in addition, practice of antenatal yoga for 8 weeks reduced the anxiety 

towards childbirth and prevented increases in depressive symptomatology (Newham et al., 

2014).  

3.6.2.3. Integrated yoga in high risk pregnancy 

While previous studies have shown the potential effects of yoga in normal pregnancies, this 

randomized controlled trial investigated the effects of integrated yoga relaxation in prevention 

of pregnancy complications in high-risk pregnancies for the first time (Rakhshani et al., 2012). 

68 high-risk pregnant women were recruited from two maternity hospitals in Bengaluru, India 

and were randomized into yoga and control groups. The yoga group (n=30) received standard 

care plus one-hour yoga sessions, three times a week, from the 12th to the 28th week of 

gestation. The control group (n=38) received standard care plus conventional antenatal exercises 

(walking) during the same period. Significantly fewer cases of pregnancy induced hypertension 

(PIH), preeclampsia, gestational diabetes (GDM) and intrauterine growth restriction (IUGR) 

were observed in the yoga group. Significantly fewer Small for Gestational Age (SGA) babies 

and newborns with low APGAR scores were born in the yoga group. This study also  showed 

decrease in perceived  stress levels (Deshpande et al., 2013) and healthier adaptation to 

pregnancy through better physiological hemodilution in the yoga group as seen by observations 

on Platelet Count and Uric acid  (Jayashree et al., 2013).This first randomized study of yoga in 
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high-risk pregnancy was a good evidence for the safety and potential efficacy   of integrated 

relaxing type of yoga in reducing hypertensive related complications of pregnancy and 

improving fetal outcomes.    

3.6.2.4. Mindfulness meditative yoga in pregnancy 

The feasibility and level of acceptability of a mindful yoga intervention provided 

during pregnancy was examined by (Beddoe et al., 2009).  The 7 weeks mindfulness-based yoga 

group intervention combined elements of Iyengar yoga and mindfulness-based stress reduction 

program. This pilot study recruited 16 healthy pregnant nulliparous women with singleton 

pregnancies between 12 and 32 weeks gestation at the time of enrollment. Outcomes were 

evaluated from pre- to post intervention and between second and third trimesters with repeated 

measures analysis of variance and post hoc nonparametric tests. Women practicing mindful yoga 

in their second trimester reported significant reductions in physical pain from baseline to post 

intervention compared with women in the third trimester whose pain increased. Women in their 

third trimester showed greater reductions in perceived stress and trait anxiety; this study offered 

preliminary evidence to  yoga's  efficacy during pregnancy particularly if started early in the 

pregnancy. The purpose of another experimental pilot study was to measure the effects of a 

mindfulness-based yoga intervention on sleep in pregnant women (Beddoe et al., 2010). 

Further, in an  RCT on mindfulness meditation study, 57 women enrolled between 10 and 25 

weeks gestation were randomly assigned to either a series of weekly Mindful Awareness 

Practices classes (n = 24) with home practice or to a reading control condition (n = 23). 

Hierarchical linear models of between-group differences in change over time demonstrated that 

participants in the mindfulness intervention experienced larger decreases from pre-to post-

intervention in pregnancy-specific anxiety and pregnancy-related anxiety (PRA) than 
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participants in the reading control condition. However, these effects were not sustained through 

follow-up at six weeks post-intervention. Participants in both groups experienced increased 

mindfulness, as well as decreased perceived stress and state anxiety over the course of the 

intervention and follow-up periods. This study is one of the first randomized controlled pilot 

trials of a mindfulness meditation intervention during pregnancy and provides some evidence 

that mindfulness training during pregnancy may effectively reduce PRA and worry (Guardino et 

al., 2014). 

Fifteen healthy, nulliparous women in their second or third trimesters with singleton pregnancies 

attended weekly mindfulness meditation and prenatal haöhayogaclasses in the community for 7 

weeks. Sleep variables, as estimated by 72 hr of continuous wrist actigraphy and the General 

Sleep Disturbance Scale (GSDS), were recorded at baseline (Time 1) and post intervention 

(Time 2). Control data were obtained by evaluating sleep in the third-trimester group at Time 1. 

Women who began the intervention in the second trimester had significantly fewer awakenings, 

less wake time during the night, and less perceived sleep disturbance at Time 2 than at baseline. 

Those who began during the third trimester had poorer sleep over time in spite of the 

intervention.  The authors concluded Mindful yoga offers promise for women in their second 

trimester of pregnancy to diminish total number of awakenings at night and improve sleep 

efficiency (Beddoe et al., 2010). Further, a recent study showed  reduction in perceived stress 

,state anxiety, prenatal and postpartum depression with improved interpersonal relationships  

after Mindfulness meditation Practices (Guardino et al., 2014).   
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CHAPTER 4 

AIMS AND OBJECTIVES 

4.1 AIM 

This prospective randomized active control study was aimed at assessing the effect of 

integrated yoga on pregnancy outcome with special emphasis on labor outcome, cognitive 

functions, autonomic responses and quality of life apart from   other maternal and fetal 

outcomes, in normal pregnancy. 

4.2 OBJECTIVES     

PRIMARY OBJECTIVES 

1. To assess the effect of practicing integrated yoga from second trimester on duration 

of all three stages of labor in normal pregnancy.   

2. To assess the effect of practicing integrated yoga from second trimester on maternal 

cognitive functions including response inhibition based on fluency test and Stroop 

effect, and executive memory based on visual working memory and verbal working 

memory. 

3. To measure the effect of practicing integrated yoga from second trimester on 

autonomic responses using Heart Rate Variability. 

4. To assess the effect of practicing integrated yoga from second trimester on quality 

of life. 

SECONDARY OBJECTIVES 

1. To study the effect of practicing integrated yoga from second trimester on Mode of 

delivery, Pregnancy complications, Epidural analgesia, Birth weight and Apgar 

scores. 

2. To assess the effect of practicing integrated yoga from second trimester on 

perceived stress, anxiety and depression.  
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3. To assess the effect of practicing integrated yoga from second trimester on 

pregnancy experience and interpersonal relationship.   

4.3 RATIONALE AND RESEARCH QUESTIONS   

RATIONALE:  

Previous studies on yoga in normal pregnancy have been found to be useful in improving 

Birth weight of babies, decreased preterm labor and decreased intrauterine growth 

restriction apart from reduction in occurrence of complications of pregnancy such as 

pregnancy induced hypertension with associated IUGR. (Narendren et al., 2005).A 

randomized control trial reported reduction in duration of labor after antenatal yoga 

(Chuntharapat et al., 2008). It has been well established that yoga practices can reduce 

anxiety, perceived stress and cortisol levels (Gupta et al 2006). Studies by an earlier 

doctoral candidates at this university have looked at the effect of integrated yoga in normal 

pregnancy on a large sample size through non randomized control design (Narendran et al., 

2005) and the effect of relaxation yoga on high risk pregnancy  (Rakhshani et al., 2014). 

To the best of our knowledge, there are no published randomized controlled studies that 

have compared the effect of regular supervised practice of integrated yoga with standard 

antenatal exercises on all three stages of labor, autonomic changes, stress, cognitive 

functions and quality of life. Hence this study was planned on this rationale of looking at 

these outcome parameters.   

RESEARCH QUESTIONS:  

1. What is the effect of practicing integrated yoga from second trimester on duration 

of all three stages of labor in normal pregnancy?   

2. What is the effect of practicing integrated yoga from second trimester on maternal 

cognitive functions such as response inhibition based on fluency test and Stroop 

effect?  
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3. What is the effect of practicing integrated yoga from second trimester on maternal 

cognitive functions such as executive memory based on visual working memory 

and verbal working memory? 

4. What is the effect of   integrated yoga on quality of life and interpersonal 

relationship? 

5. What is the effect of integrated yoga on Mode of delivery, Pregnancy 

complications, Epidural analgesia, Birth weight and Apgar scores? 

6. What is the effect of   integrated yoga on perceived stress? 

7. What is the effect of   integrated yoga on autonomic responses as measured by 

Heart Rate Variability spectral analysis? 

8. What is the effect of   integrated yoga on pregnancy specific anxiety and 

depression? 

9. What is the effect of integrated yoga on pregnancy experience and interpersonal 

relationship?   

 

 4.4 HYPOTHESIS  

Yoga practices can produce significant improvement in labor outcome, cognitive functions, 

and autonomic response during normal pregnancy and improve quality of life apart from 

improvement in   other pregnancy outcomes.  

 

4.5 NULL HYPOTHESIS 

Antenatal yoga is not better than antenatal exercises in changing these outcome measures.    
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CHAPTER 5 

MATERIALS & METHODS 

5.1 SUBJECTS 

5.1.1 Sample size: A sample size of 47 per group was derived by using G power software   

for an effect size of 0.59 at an alpha of 0.05 powered at 0.8.  A previous study 

(Chuntharapat et al,  2008) reported an effect size of 0.59 on labor duration between the 

two cohorts which was used to extrapolate the optimum sample size for this study. A total 

of 105 were recruited into the study and there were 9 dropouts subsequently. Data 

available for the final analyses were for 51 and 45 in yoga and control groups respectively.  

5.1.2 Inclusion criteria: Inclusion criteria were: (a) normal pregnancies registered for 

antenatal check up between 18- 20 weeks of gestation.  

(b) Either primi gravida or multi gravidae with at least one live child through a normal 

previous delivery. This was used as the criterion to ensure that the baseline stress levels 

may be fairly uniform as the anxiety and stress levels would be very high in multigravidae 

without a live child. 

5.1.3 Exclusion criteria: Exclusion criteria were: (a) those with associated medical 

problems such as diabetes, hypertension, psychiatric illness etc., (b) multiple pregnancies, 

(c) IVF (In vitro fertilization) pregnancy, (d) maternal physical abnormalities, (e) fetal 

abnormality, and (f) previous exposure to Yoga or vigorous physical exercises. 

5.1.4 Source: Subjects were recruited from ante-natal clinics of three hospitals in south 

Bengaluru, India. All these four hospitals followed the same antenatal and labor protocols 

under the guidance of a senior obstetrician (Dr Latha Venkatram). The obstetric units of 

these hospitals conducted about 1200-1500 deliveries per year.  One hundred and five 

pregnant women registered in these hospitals, (2008 to 2010) who satisfied the selection 

criteria and consented to participate in the study were selected for the study.  
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5.1.5 Informed consent 

The study was cleared by the Institutional ethical committee of the University (S-VYASA) 

and written permission was obtained from individual sites of recruitment. Signed informed 

consent was sought from all 105 participants before randomization into the Yoga         

intervention group and antenatal exercise controls.                                                                                                                                                                                                                                                                                                    

The study was registered under CTRI; with the registration number                                                                                                                      

CTRI/2009/091/000132. 

5.2 DESIGN 

This was a prospective randomized active control design. Women consenting to 

participate, who satisfied the study criteria as assessed by the obstetrician were allotted to 

two groups, by the researcher who was not involved in assessment or administering the 

intervention. A computer generated random number table (www.Randomizer.org) was 

used. Paper slips with the group names were inserted in 105 serially numbered envelopes, 

sealed and kept confidentially by the researcher. Each envelope was opened only after 

writing the name of the next recruited participant against her serial number.  Certified 

instructors taught both groups in batches of one to ten women per group. After initial 

training of two hours daily for one month, one hour of home practice using a pre-recorded 

audio-CD was advised for the rest of the term in both groups. Two hour refresher classes 

were provided during routine antenatal obstetric visits. (Once in four weeks till the 28th 

week, once a fort night till the 36th weeks, and weekly thereafter till delivery). Compliance 

was documented by signed attendance at initial training and monitoring by phone and 

activity diaries thereafter.  All deliveries were conducted in the hospitals. Safe labor ward 

facilities, a neonatologist/pediatrician and 24 hours senior nurses were available in all these 

centers for conducting the delivery. Certified staff nurses trained specially in midwifery by 

the consultant obstetricians were looking after one to two women in labor. Feto-maternal 
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surveillance by cardiotochograph was done by the nursing staff with supervision of 

Doctors. The labor was conducted in semi-lithotomy position with the head end raised to 

30 to 45 degrees from horizontal, in the presence of an Obstetrician. Labor outcome 

measures were noted during and immediately after delivery. The attendance for the 

supervised training classes was 95%. The compliance in home practice was also 90%. 

There were no drop outs due to lack in compliance although the study had planned to 

exclude participants with lower than 60% regularity. Both groups were given pre recorded 

audio CD for home practice that had instructions for one hour of the practice for the 

complete module taught to them.  

Blinding and masking: Yoga being an active intervention, it cannot be studied using a 

double blinded study design. Attempts were made to mask personal identifiers wherever 

possible. The statistician, who did the randomization and the final analysis, and also the 

staff making the outcome assessments of the women were blinded to the grouping of 

subjects. The medical professionals involved in clinical care of the subject as well as the 

therapist administering the interventions were not blinded.  The two groups had different 

class venues and timings to avoid participant contact. 

5.3 INTERVENTION 

Details of the conceptual basis of yoga are described in chapter three under literature 

review. 

The yoga group practiced modules of yoga techniques specific to second and third 

trimesters of pregnancy .The control group practiced standard antenatal exercises. Initially, 

each group received essential additional pregnancy information covering all concepts and 

techniques required for successful holistic health management.  

The antenatal classes for   both groups were aimed at educating the women (a) about the 

physical and psychological changes expected during pregnancy, (b) to incorporate the 
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necessary changes in life style, including diet, exercise and occupation, (c) avoid excess 

weight gain and stress to ensure better general health and physical stamina, (d) improve 

emotional stability for a positive quality of life and (e) prepare them for labor.  

The specific yoga module used for the experimental group called ‘Integrated approach of 

yoga during pregnancy’ is based on the knowledge culled out from yoga scriptures 

(Patanjali yoga sutras, and Mandukya karika). This module that incorporated the concepts 

and techniques for a holistic health management at physical, mental, emotional and 

intellectual levels was also used in our earlier study on yoga in pregnancy by (Narendran et 

al., 2005). The physical postures (asanas) and breathing techniques (pranayama) improve 

flexibility and vitality. 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 

components of breathing cycle (inhalation, effortless, retention, and exhalation) that results 

in better vital capacity and balance of vital energy (prana).  Meditation included techniques 

such as listening to one’s own breath or repeating a mantra to bring about a state of self 

awareness and inner calm (Narendran et al., 2005).  Meditation and relaxation techniques, 

such as the isomeric relaxation technique, the quick relaxation technique, and the guided 

deep relaxation technique, enhance physiological rest (Nagendra et al, 1988).  

The DRT used to observe the immediate effect on HRV of practicing with the integrated 

yoga–Deep relaxation modules lasted for 10 minutes, and comprised 5 phases. 

(Chinmayananda S, 1984).   This guided deep relaxation technique was used to observe the 
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immediate effect on HRV of practicing with the integrated yoga at 20th and 36th weeks of 

pregnancy. 

Other components of the yoga module included daily 15-minute lectures and yogic 

counseling sessions meant to bring about a perceivable lifestyle change, with the proper 

understanding of oneself. The yogic texts trace all yoga benefits to the development of 

“mastery over modifications of the mind” (chitta vritti nirodhah; Sage Patanjali) 

through “slowing down of the flow of thoughts in the mind” (manah prashamana 

upayah yogah; Sage Vasishta).  

Control group practiced the standard antenatal practices, which included simple stretching 

exercises approved by the Executive Council of the society of Obstetrician and 

Gynecologists of Canada, and by the board of directors of the Canadian society for 

exercise physiology    (Geogory et al., 2003).  

Compliance: Attendance at initial training was recorded; thereafter, the monitoring was by 

phone and activity diaries.  

5.4 ASSESSMENTS 

Assessments were done at the time of recruitment (18- 20th week), at the time of each 

follow up visit and at 36th week. Post assessments of clinical variables were done on 36th 

week, but the final outcome variables were recorded on the next day after completion of 

labor. As duration of labor is an important measure of healthy progression of labor we 

considered this as the primary outcome measure; related variables, mode of delivery and 

requirement of analgesia were also included under primary outcome measures. 

Complications of pregnancy gestational age at delivery, birth weight and APGAR scores 

were secondary measures.  
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TABLE.5.4.1. THE OUTCOME MEASURES: SCHEDULE OF ASSESSMENT 

S.N Prim/sec PARAMETERS 20th 

week 

36th 

week 

Delivery 

PREGNANCY OUTCOME 

1 Primary Labor Duration    X 

2 Secondary Mode of delivery   X 

3 Secondary Requirement of analgesia   X 

4 Secondary Birth weight   X 

5 Secondary APGAR scores   X 

6 Secondary Complications of pregnancy   X 

7 Secondary Gestational age  at delivery   X 

PSYOCHOLOGICAL / AUTONOMIC MEASURES  

8 Primary Quality of life  X X  

9 Primary HRV( Heart rate variability) X X  

10 Secondary PSS : perceived stress scale X X  

11 Secondary PEQ: Pregnancy Experience Questionnaire X X  

12 Secondary STAI: State & Trait Anxiety Inventory X X  

13 Secondary HADS: Hospital anxiety & depression 

scale 

X X  

14 Secondary PRAQ: Pregnancy Related  Anxiety 

Questionnaire 

X X  

15 Secondary FIRO-B: Fundamental Interpersonal 

Relations Orientation.    

X X  

COGNITIVE FUNCTIONS 

16 Primary Phonemic Fluency  X X  

17 Primary Category Fluency X X  

18 Primary Design Fluency Test   X X  

19 Primary Stroop Test   X X  

20 Primary Verbal Working Memory X X  

21 Primary Visual working memory X X  
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CHAPTER 6 

DATA EXTRACTION AND ANALYSIS 

6.1 DATA COLLECTION & SCORING 

6.1.1. Labor duration: Labor Outcome was noted during and immediately after the 

delivery. The three stages of labor were defined as follows (Albers et al., 1996):  

Stage I: from time of 3 cms cervical dilatation (or admission time) up to full dilatation; 

Stage II: full dilatation to completion of baby's delivery;  

Stage III: completion of placental delivery. 

6.1.2. Mode of delivery: normal, instrumental (forceps or vacuum), or cesarean section.  

6.1.3. Epidural analgesia: The number of subjects who required epidural analgesia.  

6.1.4. Birth weight 

6.1.5. Apgar scores: First and fifth minute APGAR scores after the birth of the baby.  

Scoring: The Apgar scale is determined by evaluating the newborn baby on five simple 

criteria on a scale from zero to two, then summing up the five values thus obtained. The 

resulting Apgar score ranges from zero to 10. The five criteria were summarized using 

words chosen to form a acronym (Appearance, Pulse, Grimace, Activity, Respiration). 

From each column in the table below, the infant is given a score of 0, 1 or 2. The scores are 

added up and the total sum is their Apgar score (The Apgar score, 2006). 
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Figure. 3.  The five criteria of the Apgar score: 

 Score of 0 Score of 1 Score of 2 
Component of 

Acronym 

Appearance 

/Complexion 

blue or pale all 

over 

blue at extremities 

body pink 

(acrocyanosis) 

no cyanosis 

body and extremities 

pink 

Appearance 

Pulse rate absent <100 >100 Pulse 

Reflex  

irritability 

no response to 

stimulation 

grimace/feeble cry 

when stimulated 

cry or pull away when 

stimulated 
Grimace 

Activity none some flexion 
flexed arms and legs 

that resist extension 
Activity 

Respiratory 

Effort 
absent 

weak, irregular, 

gasping 
strong, lusty cry Respiration 

(http://en.wikipedia.org/wiki/Apgar_score) 

 

Figure. 4. Apgar Score 

 

(http://en.wikipedia.org/wiki/Apgar_score) 
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6.1.6. Pregnancy Complications included: (a) Pregnancy Induced Hypertension (PIH), 

defined as resting SBP >140 mmHg and/or DBP > 90 mmHg recorded in sitting position 

on two occasions 24 hours apart; (b) gestational diabetes defined as fasting blood glucose > 

90 mg percent or 2 hrs post-prandial blood glucose > 140 mg percent; and (c) Intra uterine 

growth retardation (IUGR), defined as fetal growth < 10th centile of Indian normative 

curve (Sanderson, 1994).  

Figure. 5 IUGR CURVE 

 

(Haram, 2006) 

 

6.1.7. Gestational age at delivery. The week of gestation at delivery was documented.  

6.1.8. Heart rate variability: (HRV) 

Heart rate variability: Heart rate variability analysis was derived from continuous heart rate 

recording, at a sampling rate of 1024 Hz, using an ambulatory ECG system (Niviqure, 

Bangalore, India). R-R intervals were computed and the HRV power spectrum was 

obtained via a fast Fourier transformation algorithm using an appropriate software program 
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(HRV Analysis for Windows, version 1.1; Biosignal Imaging Group and Analysis, the 

University of Kuopio, Kuopio, Finland. Free download at: http:// 

bsamig.uku.fi/winhrv.shtml) (Niskanen et al., 2004). The energy in the specific frequency 

bands of HRV were expressed as normalized units for the low frequency (range, 0.05–0.15 

Hz), and high frequency bands (range, 0.15–0.50 Hz), as recommended by the Task Force 

for Pacing and Electrophysiology (HRV, standard measurement, 1996). The low frequency 

of the LF band is mainly related to sympathetic modulation; the efferent vagal activity is a 

major contributor to the high frequency HF band; and the LF/HF ratio is a measure of 

sympathovagal balance (Malliani et al., 1991). 

6.1.9. Perceived stress scale: (PSS)  

Perceived stress scale is a widely used psychological instrument for measuring perception 

of stress (Hewitt et al., 1993 & Chattha et al., 2008). PSS is valid for use in the Indian 

population, with a Cronbach α for reliability of 0.84. This questionnaire consists of 10  

questions about experiencing stress during the previous month and  coping with the stress 

(Cohen et al., 1983) and has a 5-point scoring system, from 0 to  4, with reverse scoring for 

4 positive items (the 4th, 5th, 7th, and 8th  questions). The final score is a sum of the scores 

for all 10 items. The PSS questionnaire was administered before the first class, and again 

before the final class. 

6.1.10. Pregnancy experiences Questionnaire: (PEQ) 

The Pregnancy experiences Questionnaire addresses Pregnancy specific stressors and 

concerns experienced during pregnancy (Da Costa et al., 1992) 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 (1-3) with the total scores ranging from 41 to 123 
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with higher scores indicating higher stress levels. PEQ has good internal consistency (a ¼ 

0.87-0.91) (Da Costa et al, 1999) with Test-retest reliability coefficients varying from 0.64-

0.84 depending on the time period sampled (one to six months).  

6.1.11. State Trait Anxiety Inventory: (STAI) 

The state trait anxiety inventory (Spielberger et al., 1970) comprises two-self report scales 

for measuring two distinct anxiety concepts, the State-anxiety and trait anxiety. Both scales 

contain 20 statements that ask 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 for the trait scale (Spielberger et al.,  1970). STAI is widely used and has 

been shown to have high reliability and validity (Spielberger, 1970 with a Cronbach’s 

alpha of 0.88 and 0.83 for state (STAI-I) and trait anxiety (STAI-II) respectively (Huizink 

et al., 2004).  

6.1.12. Hospital anxiety depression scale: (HADS)  

Hospital anxiety depression scale is a self-assessment scale developed by Zigmond and 

Snaith (Zigmond et al., 1983). It is a widely used self-report instrument designed to assess 

the dimensions of anxiety and depression in non-psychiatric population (Herrmann et al., 

1997 & Bjelland et al., 2002). 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 (Rodgers et al., 2005). 
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6.1.13. Pregnancy Related Anxiety Questionnaire (PRAQ) 

Pregnancy related anxieties questionnaire-Revised version (Huizink et al., 2000)   is an 

abbreviated version of anxiety scale developed originally by Van den Bergh, in 1990. It is 

used in obstetrics practice or in research as a   short measure of the pregnant women’s 

emotional state (Huizink et al., 2004) that refers to her specific fears and worries related to 

pregnancy and can be used for repeated measurements. This scale consists of ten items that 

fits into a three-factor model i.e. Fear of giving birth (3 items), fear of bearing a physically 

or mentally handicapped child (4 items) and concern about one’s appearance (3 items). 

Women were asked to underline one of   the five possible responses closest to their feeling 

related to her pregnancy (Huizink       et al., 2004). 

Scoring 

PRAQ has a 5-point scale, ranging from ‘never’ to ‘very often’. Cronbach’s alpha of the 

subscales   in different stages of pregnancy   were all more than 0.76   (Huizink et al., 

2003). 

Fluency Test 

Fluency refers to mental flexibility and it is measured in both verbal and visual modalities. 

Spontaneous flexibility requires a ready flow of ideas and answers, often in response to a 

single question (Eslinger et al., 1993).  It is a measure of the intrinsic capacity to generate 

alternatives in a regulated manner (Spreen et al., 1998).  

Verbal fluency refers to the capacity to generate new words in a regulated manner. Asking 

the subject to generate words beginning with a consonant is called Phonemic fluency 

whereas to generate words belonging to a category imposes the regulation is Category 

fluency.  
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6.1.14. Phonemic Fluency 

Controlled Oral Word Association Test (Benton et al., 1989) is a measure of phonemic 

fluency. The subject generates words based on the phonetic similarity of words. The 

subject generates words beginning with the letters F, A, S. Proper nouns and names of 

numbers should be excluded. The same word should not be repeated with a different suffix. 

In our adaptation, the subjects who do not know the English language were asked to 

generate words in their mother tongue, commencing with the consonants "Ka", "Pa", "Ma". 

These consonants were chosen as they were effective in eliciting words in an earlier study 

carried out in our center (John et al., 1998). 

Procedure 

The subject is seated and told that he /she has to generate words beginning with a 

consonant that will be provided by the tester. A practice trial is given with the consonant 

other than the ones used in the test. The subject is asked to generate words for one minute 

for each consonant; for e.g. a word starting with the consonant `F' and ending with `S' or 

starting with 'Ka' and ending with `Ma’.  After the subject has understood the task,   the 

test is administered. After each one-minute trial, the subject is given a short rest pause 

before commencing the next trial.   

Scoring 

The total number of acceptable new words produced in one minute is noted for each trial. 

The average new words generated over 3 trials forms the score. Duration of the test was 

approximately 5 minutes. 

6.1.15. Category Fluency  

Category fluency measured by ‘Animal Names Test’ is another form of verbal fluency. In 

category fluency, unlike in phonemic fluency, it is the content of the words, rather than the 
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phonetic similarity of the words, that is regulated. In a test, which measures category 

fluency, the subject generates words, which belong to a particular semantic category. The 

Animal names test (Lezak et al., 1995) requires the subjects to generate names of animals 

for one minute. 

Procedure 

The subjects are asked to generate the names of as many animals as possible in one minute. 

They are asked to exclude the names of fish, birds and snakes. The number of names 

generated formed the score. 

Score 

The total number of new words generated formed the score. Approximately the duration of 

this test was three minutes.  

6.1.16. Design Fluency Test   

The Design Fluency Test (Jones-Gotman et al., 1977) measures the ability to produce 

novel designs. It is a means of testing the visual fluency. Visual fluency is the capacity to 

generate new visual forms and it measures the regulation of thinking with visual imagery 

and visual forms. The designs should not represent actual objects or nameable abstract 

forms such as geometric designs. Therefore the subject is asked to produce new forms and 

not reproduce these forms from memory. 

Procedure 

The subjects were asked to draw as many new forms as possible in a given period of time. 

There are two conditions to this test: Free and Fixed conditions. In the Free condition, the 

subject is    given 5 minutes to draw new designs. In the Fixed condition, the subject draws 

novel designs with the restriction that only four straight or curved lines may be used per 

design within four minutes.   In both tests, the instructions include: the drawings should not 
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be geometric forms or similar to the previous designs or elaborations of a previous design, 

and should not be meaningful or capable of being named; scribbles are not permitted. Only 

one warning by the supervised is permitted if the subject commits any of the above 

mistakes. The score in each condition is the number of novel designs produced.   

Scoring 

The number of novel designs drawn in each condition formed the score for that condition. 

The novel design score is the total output minus the sum of [preservative responses + 

nameable drawings + drawings with the wrong number of lines (only for the fixed 

condition) + preservative responses including rotations or mirror-image versions of 

previous drawings + variations on a theme + complicated drawings that differ from 

previous ones by small details and scribbles]. There were two components in this test; 

Digit fluency 1: the novel design score for the free condition and Digit fluency 2: novel 

design score for the fixed condition. Duration of this test was approximately 12 minutes. 

Response Inhibition  

Response inhibition is a measure of executive control. The concept refers to the 

suppression of actions that are not required any more or that are inappropriate, which 

supports flexible and goal-directed behavior in ever-changing environments. This 

contributes to a better understanding of the processes involved in inhibiting a response and 

monitoring stopping performance, and more generally, discovering how behavior is 

controlled (Frederick et al., 2008). 

6.1.17. Stroop Test   

The color names "Blue", "Green", "Red" and "Yellow" were printed in capital letters on a 

paper. The color of the print occasionally corresponds with the color designated by the 

word. The words are printed in 16 rows and 11 columns. 
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Data Extraction 

The stimulus sheet was placed in front of the subject. The subjects were asked to read the 

stimuli column-wise as fast as possible. The time taken to read all the 11 columns was 

noted down. Next, the subjects were asked to name the color in which the words were 

printed. This time also the subject proceeds column wise. The time taken to name all the 

colors were noted down. The words were presented in the mother tongue of the subjects. 

Scoring 

The reading time and the naming time were converted into seconds. The reading time was 

subtracted from the-naming time to get the Stroop effect score. Uncorrected errors were 

noted down separately for both the phases. ' 

Stroop effect score=Time taken to name- Time taken to read the words. (The time taken to 

complete this test was 20 minutes) 

Working Memory 

Working memory, a concept put forth by Baddeley refers to the capacity to hold and 

manipulate information for ongoing processes (Baddeley et al., 1986). This capacity is 

required to integrate the information with long-term memory and with other information 

being processed either serially or in parallel. Working memory is utilized when stimuli 

whose order of recall is predetermined are presented to the subject in quick succession. 

Although the stimulus organization and the strategy for task performance is provided to the 

subject, the subject has to remember the given, sequence of stimuli in order to perform the 

task. 

6.1.18. Verbal Working Memory (N Back Test) 

The verbal working memory system involves a phonological loop, consisting of a limited 

duration passive store for phonological codes (the phonological buffer) and an articulatory 
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rehearsal process that refreshes the buffer. The visuo-spatial sketchpad is a buffer 

responsible for the initial registration of non-verbal material. The sketchpad contains an 

imagistic mechanism through which the spatial information is rehearsed.  

The 1 back and 2 back versions of the N back test (Smith et al., 1999) were used. The 1 

back version requires verbal storage and rehearsal, while the 2 back version requires, in 

addition to the above, manipulation of information. Therefore the 1 back version would 

involve the Articulatory loop in the verbal modality and the visuospatial sketchpad in the 

visual modality. The 2 back version would involve the Central Executive in both 

modalities. 

Data Extraction: -  

Thirty randomly ordered Consonants common to multiple Indian languages are presented 

auditory at the rate of one per second. Nine of the 30 consonants are repeated. The 

consonants which are repeated are randomly chosen. In the 1 back test the subject 

responds whenever a consonant is repeated consecutively. In the 2 back test the subject 

responds whenever a consonant is repeated after an intervening consonant. The 

consonants used in the 1 back and the 2 back versions are given in the appendix. 

Scoring:  The number of hits and errors forms the score in each test. The total number of 

omissions and commissions form the errors. Omissions are defined as the number of 

repetitions, which are missed. Commissions are the number of non-repetitions wrongly 

identified as repetitions. Duration of the test is approximately 12 minutes.  

6.1.19. Visual Working Memory (N Back Test) 

Visual working memory was tested using N back tast with 1 back and 2 back version. It 

consisted of 36 cards each of which had one black dot placed randomly along a circle 

imagined to be on the card. The dimension and location of the imaginary circle on each 
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card remained constant in all cards. Each card was individuality presented to the subject. 

The subject was told to respond whenever the location of the dot repeated itself. In the 1 

back test, she/he was told to respond when the location of the dots was consecutively 

repeated, and in the 2 back test he/she was told to respond whenever the location of the dot 

was repeated after one intervening card. The number of hits and errors in each test formed 

the score. The cards used in the test are given in the order of their presentation in the 

appendix.  

Data Extraction: 

1 Back Test: The subject is seated comfortably and the cards are successively presented to 

the subjects in pre determined order. Each card is exposed for one second and then placed 

down on the table. The subject is asked to say, “Yes” whenever the location of the dot on 

the cord is repeated in the successive card. 

2 Back Test: The procedure is similar to the 1 back test except the following. The subject is 

asked to say “yes” if the location of the dot is repeated after one intervening card. 

Scoring: In each condition of the N Back Test there are two scores. These are the correct 

responses coded as hits and some of the omissions commissions coded as error. Omissions 

are defined as the numbers of repetitions, which are missing. Commissions are the number 

of non-repetitions wrongly identified as repetitions. Duration of the test is approximately 

10 minutes.    

Data Extraction: - Thirty randomly ordered Consonants common to multiple Indian 

languages are presented auditory at the rate of one per second. Nine of the 30 consonants 

are repeated. The consonants which are repeated are randomly chosen. In the 1 back test 

the subject responds whenever a consonant is repeated consecutively. In the 2 back test 

the subject responds whenever a consonant is repeated after an intervening consonant. The 
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consonants used in the 1 back and the 2 back versions are given in the appendix. 

Scoring: The number of hits and errors forms the score in each test. The total number of 

omissions and commissions form the errors. Omissions are defined as the number of 

repetitions, which are missed. Commissions are the number of non-repetitions wrongly 

identified as repetitions. 

6.1.20. Quality of Life: WHOQOL-100 

World Health Organization Quality of Life assessment instrument (WHOQOL-100) is a 

generic, client-completed measure of health-related quality of life that was simultaneously 

developed in 15 sites worldwide (WHOQOL-100, 1995). It is focused around the 

definition of quality of life advocated by the World Health Organization which includes 

the culture and context which influence an individual's perception of health (WHOQOL-

100). It consists of six domains (physical health, psychological health, level of 

independence, social relationships, environment, spirituality/religion/personal beliefs) and 

24 facets, each consisting of four 4 items, distributed across domains plus a general facet 

(overall quality of life and general health) (De Vire et al., 1997). The WHOQOL-100 

instrument is widely used to compare the QOL of different populations. Its growing 

popularity is in part due to the substantial evidence that the questionnaire is sensitive and 

responsive to important changes in the physical and emotional domains of QOL (Bonomi 

et al., 2000). 

Scoring: Items are scaled on 5-point Likhert scale and scoring is available for domain, 

facet, and overall - with higher scores indicating higher quality of life (De Vire et al., 

1997).  
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6.1.21. Interpersonal relationship: FIRO-B  

Fundamental Interpersonal Relations Orientation (FIRO) is a theory of interpersonal 

relations, introduced by William Schutz in 1958 (Schutz et al., 1958).  The FIRO-B 

instrument measures behaviors driven by interpersonal needs in three areas - Inclusion, 

Control, and Affection; it addresses how such behaviors can affect one’s interactions with 

others (Hammer et al., 2000). The ‘need for Inclusion’ refers to the extent to which 

individuals need to have social interactions and associations with others. The ‘need for 

Control’ refers to the extent to which individuals want to lead and influence others as well 

as the extent to which they prefer to be led and influenced (Hammer et al., 2000). The 

‘need for Affection’ refers to the emotional connections between people and the extent to 

which individuals seek to establish relationships with others, particularly one-on-one 

relationships (Waterman et al., 1996). The FIRO-B instrument measures the extent to 

which each of these interpersonal needs is expressed or wanted (Schnell et al., 1993). 

‘Expressed needs’ refer to behaviors the individuals demonstrate toward others, whereas 

‘wanted needs’ refers to the behaviors individuals prefer to have exhibited toward them by 

others (Schutz et al., 1958). The FIRO-B instrument also measures overall needs (e.g., 

Total Inclusion) and overall behaviors (e.g., Total Expressed), and provides an overall 

Interpersonal Need Score. The standard FIRO-B questionnaire consists of six different 

spheres: Expressed Inclusion (EI), Wanted Inclusion (WI), Expressed Control (EC), 

Wanted Control (WC), Expressed Affection (EA), and Wanted Affection (WA) (Schutz et 

al., 1958). 

Reliability and Validity: Respondents receive a numerical score as well as a categorical 

score (low, medium, or high) for each measure. The current norm sample for the FIRO-B 

instrument includes a U.S. national sample of 3,091 individuals who took the assessment in 
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1997 (Hammer et al., 2000). In examining the internal consistency reliability of each 

measure for the national sample, results indicate that reliability coefficients for all 

measures are satisfactory, ranging from .85 to .96. Test-retest reliability coefficients also 

demonstrate good reliability - ranging from .71 to .85 for three different samples reported 

in the FIRO-B® Technical Guide (Hammer et al., 2000). FIRO (Fundamental 

Interpersonal Relations Orientation).  

Scoring: 

To derive interpersonal orientation scores, there are six columns, each with items and keys. 

Each column refers to an interpersonal need listed in the chart at the bottom of the page. 

Items in the column refer to question numbers on the questionnaire; Keys refer to answers 

on each of those items. If the answered an item using any of the alternatives in the 

corresponding key column, circle the item number on this sheet. When all of the items for 

a single column, count up the number of circled items and placing the number in the 

corresponding box in the chart. These numbers will give the strength of interpersonal need 

in each of the six areas. The highest possible score is 9. The lowest score is 0 (Ryan et al., 

1977).   

6.2. DATA ANALYSIS 

Statistical analysis was done using SPSS, version 10.0 (SPSS, Chicago, IL, USA). Chi 

squared and ‘Independent Samples’ tests were used for baseline comparisons. The values 

were checked for normal distribution by the Shapiro-Wilk’s test. Mann-Whitney and 

Wilcoxon’s Signed Ranks test were used to compare means for the data that were not 

normally distributed for between and within groups’ comparisons respectively. Pre-post 

differences within groups and between groups were checked using repeated measures 

analysis of variance for the data that were normally distributed.  
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CHAPTER 7    

RESULTS 

Figure 6 shows the trial profile. Out of 200 women who were screened, 150 women 

satisfied the selection criteria. Of these, 105 who agreed to participate in the study were 

randomized into yoga and control groups, and 96 women (51 yoga and 45 controls) 

completed the study. The reasons for dropouts (9 women) were:   3 women from control 

group shifted to yoga because of increasing popularity of yoga in society. Six of them (2 

from yoga and 4 from control group) moved out of Bengaluru in third trimester to their 

mother’s house as a part of the cultural practice in south India, (the daughter has to be with 

her parents for the first delivery), although they had signed the informed consent form 

before recruitment and registered for that their delivery in this hospital.  
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Figure. 6 - Trial profile.  Of the 200 women screened, 96 completed the study.  
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7.1 DEMOGRAPHY  

Table shows the maternal characteristics. The baseline values of the two groups were 

matched on all variables (p > .05; independent samples t test and Chi- squared test). 

TABLE 7.1.1. DEMOGRAPHIC DATA (Participant Characteristics) 

Variables 
Yoga  (N=51) Control (N=45) 

Mean ± S.D Mean ± S.D 

Age in years  26.41±3.01 24.96±2.58 

Height (Inches) 63.67±1.81 62.84±1.98 

Gravida * 
  Primi 45 (88%) 39 (87%) 

 Secunda 6 (12%) 6 (13%) 

Occupation* 
Working 33 (65%) 22 (49%) 

Housewives 18 (35%) 23 (51%) 

Weight (kgs)^ 
Pre1   63.69±9.67 61.56±8.56 

Post2  71.82±9.90 69.91±8.84 

BMI^ 
Pre1 24.97±3.52 25.05±3.80 

Post2 28.54±3.60 28.55±3.86 

BP(mm of Hg) ^ 

(Systolic) 

Pre1 114.71±14.74 115.07±8.13 

Post2 117.25±9.61 118.00±8.15 

BP^ 

(Diastolic) 

Pre1 73.12±5.43 72.40±6.56 

Post2  75.06±5.33 75.84±6.24 

*Chi square test; ^independent samples’ test. 1: 20th week, 2: 36th week.  

Abbreviations:  BMI- Body mass index, BP- Blood pressure.  

Note:   Non- significant (p>0.05) difference between groups in all variables. 
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OUTCOME MEASURES 

7.2   EFFECT OF YOGA ON BIRTH OUTCOMES 

7.2.1. Duration of labor: The duration of all three stages of labor was significantly lower 

in the yoga group as compared to the control group at p<0.001 (independent t test). The 

first stage of labor was 371.11 ± 47.17 minutes in the control group and 283.63 ± 35.11 

minutes in the yoga group, with a difference of 23.57%. The second stage was 55.19 ± 

10.87 minutes in control group and 23.41 ± 7.68 minutes in the yoga group, with a 

difference of 57.60%. The duration of the third stage was 12.96 ± 2.86 and 9.07 ± 2.35 

minutes in the control and yoga groups, respectively, with a difference of 30.00%.  

 

TABLE.7.2.1.1. LABOR DURATION: Results of parturition data in both groups. 

Variables 

Yoga Control 
Effect  

size 

% 

chang

es 

Between 

groups 

Sig. P*** 

Mean 

±S.D 

95% CI Mean 

±S.D 

95%CI 

Lower Upper Lower Upper 

L.D.,  

Stage 1 

(mins) 

283.63*** 

±35.11 
272.96 294.31 

371.11 

±47.17 
352.44 389.77 2.10 23.57 0.001 

L.D.,  

Stage 2 

(mins) 

23.41*** 

±7.68 
21.07 25.75 

55.19 

±10.87 
50.88 59.49 3.37 57.6 0.001 

L.D.,  

Stage 3 

(mins) 

9.07*** 

±2.35 
8.35 9.78 

12.96 

±2.86 
11.83 14.10 1.48 30 0.001 

***Independent sample t test, CI-Confidence Interval,    L.D.: Labor Duration, mins: minutes  

Note: Yoga group showed significantly lesser Duration of Labor in all three stages. 
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GRAPH: 7.2.1.1. LABOR DURATION 

 
 

       7.2.2. Mode of Delivery 

 

TABLE 7.2.2.1. Duration of Labor in Three Stages: Frequency Distribution.  

Yoga (n 44), control (n 27).  χ2  test for significance.  

Stage 11 Stage 22 Stage 33 

Duration in 

minutes 

Frequency Duration Frequency Duration Frequency 

Yoga Control Minutes Yoga Control Minutes Yoga Control 

<300 15 1 15-19 2 0 3-6 8 1 

300-310 26 2 20-29 30 1 7 1 0 

311- 360 3 16 30-39 10 1 8 4 0 

361-420 0 7 40-49 1 3 9-10 29 9 

>420 0 1 50-60 1 22 11-15 2 17 

   Stage1-cervical dilatation 3cms to full dilatation; 2 stage 2-completion of baby’s delivery; 3stage 3- 

completion of delivery of placenta. 

 41/44 in yoga and 3/27 on control completed stage 1 within 310 minutes.  

42/44 in yoga and 2/27 on control completed stage 2 within 30 minutes.  

42/44 in yoga and 10/27 on control completed stage 1 within 10 minutes 
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The number of normal vaginal deliveries was higher and the cesarean sections was fewer            

(p < 0.004) in the yoga group (14%) than in the control group (40%) with an odds ratio of 

0.23 between vaginal delivery versus cesarean section and a confidence interval of 0.64 - 

0.08. The reasons for cesareans in the two groups are presented in another table.  

MODE OF DELIVERY 

TABLE.  7.2.2.2. Parturition data: Mode of delivery 

Variables 

Mode of Delivery 

Yoga 

(n=51) 

Control 

(n=45) 

Difference between gps 

95% CI  χ2   

Sig  P   

Odd’s  

Ratio N % N % Upper Lower 

Vaginal delivery 44 86 27 60 
0.64 0.08 0.004 0.23 

Cesarean  section  7 14 18 40 

                   Abbreviations:  CI- confidence interval    

                   Notes: Yoga group shows significantly fewer numbers of Cesarean sections compared to c  

 

GRAPH: 7.2.2.2. MODE OF DELIVERY 

(CD –Caesarean delivery; VD –Vaginal delivery) 
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MODE OF DELIVERY:  

The reasons for cesareans in the two groups were as follows (Table 5): (a) maternal–

medical conditions: yoga 14% (1/7) and control 17% (3/18); (b) malpresentation: yoga 

29% (2/7) and control 11% (2/18); (c) fetal distress: yoga 14% (1/7) and control 17% 

(3/18); (d) fetal condition: yoga 0% (0/0) and control 6% (1/18); (e) failed induction: yoga 

14% (1/7) and control 6% (1/18); and (f) failure to progress: yoga 29% (2/7) and control 

44% (8/18). There was non significant between yoga and control groups except in “failure 

to progress.” Among those who had vaginal deliveries, the following Subgroups were 

noted: (a) induced labor: yoga 5% (2/44) and control 11% (3/27); (b) spontaneous delivery: 

yoga 95% (42/44); and control 89% (24/27). The number of women who had spontaneous 

labor was significantly higher in yoga than the control group. 

TABLE: 7.2.2.3. Changes in mode of delivery after the intervention in both groups. 

Variables Yoga Control 

N % N % 

MD VD Total 44 /51 86 27 /45 60 

IL 2 /44 5 3 /27 11 

SL 42 /44 95 24 /27 89 

NL 33 /42 79 17 /24 71 

ID 9 /42 21 7 /24 29 

CS 

 

Total 7 /51 14 18 /45 40 

MMC 1 /7 14 3 /18 17 

MP 2 /7 29 2 /18 11 

FTP 2 /7 29 8 /18 44 

FD 1 /7 14 3 /18 17 

FC 0 0 1 /18 6 

FI 1 /7 14 1 /18 6 

Abbreviations: MD – Mode of delivery, VD- vaginal delivery, CS- caesarean,  sections, Com 
- complications of pregnancy, MMC-Maternal medical condition, MP-Mal presentation, 
FTP-Failure to progress, FD-Fetal distress, FC- Fetal Condition, FI- Failed Induction., IL- 
induced Labor, SL- spontaneous labor, ND – Normal Delivery, ID – Instrumental Delivery. 
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7.2.3. Analgesia requirement   

The number of women who required epidural analgesia during labor was fewer (p<0 .001) 

in the yoga group (11/51) than the control group (24/45) with an odds ratio of 0.24 and a 

confidence interval of 0.11–0.59.  

TABLE: 7.2.3.1. Requirement of analgesia  

Variables Yoga 

(n=51) 

Control 

(n=45) 

Difference between gps 

95% CI χ2  test 

Sig  P    

Odd’s  

Ratio N % N % Upper Lower 

Epidural 

analgesia 
11 22 24 53 0.58 0.09 0.001 0.24 

                 Abbreviations:  CI- confidence interval  

                 Legend: Yoga group shows significantly fewer numbers requiring Epidural Analgesia. 

 
 

GRAPH: 7.2.3.1. REQUIREMENTS OF ANALGESIA 

 

7.3. EFFECT OF YOGA ON FETAL OUTCOME  

7.3.1. Birth weight 

The birth weight of babies was higher in the yoga group than control group with a mean 

difference of 0.35 kg (p<0.001).  
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TABLE:  7.3.1.1. Birth weight: Results of parturition data in both groups 

Variables 

Yoga Control 
Effect  

size 

% 

changes 

Between 

groups 

Sig. P***  

Mean 

±S.D 

95% CI Mean 

±S.D 

95%CI 

LB UB LB UB 

B.W. 3.22*** 

±0.33 
3.13 3.32 

2.87 

±0.37 
2.75 2.98 0.99 12.19 0.001 

CI-Confidence Interval, LB: Lower Bound, UB: Upper Bound, B.W.: Birth weight,    

Independent sample t test.  

                    Legend: Yoga group showed significantly higher birth weight than control group. 

 

GRAPH: 7.3.1.1. BIRTH WEIGHT 

 

 

 

 

 

 

 

 

7.3.2. Apgar scores: Apgar scores: first minute Apgar scores showed no significant          

difference between groups (p<0.221).  Fifth minute scores were significantly higher in the 

yoga group than the control group (p<0.001). 
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TABLE: 7.3.2.2. Apgar score: Results of parturition data in both groups. 

Variables 

Yoga Control 

E.S 
% 

changes 

Between 

groups 

Sig. P***  

Mean 

±S.D 

95% CI Mean 

±S.D 

95%CI 

LB UB LB UB 

A.S. (1 min) 
7.82 

±0.56 
7.67 7.98 

7.69 

±0.51 
7.53 7.84 0.24 1.69 0.221 

A.S. (5min) 
9.02 *** 

±0.55 
8.87 9.17 

8.64 

±0.48 
8.50 8.79 0.73 4.39 0.001 

CI- Confidence Interval, E.S: Effect Size, A.S.: Apgar score, LB: Lower Bound, Upper Bound. 

Independent sample t test,  

                    Legend: Yoga group showed significantly higher ‘5th minute Apgar score’ of the infants  

                                   than the control group. 

 
GRAPH: 7.3.2.2. APGAR SCORE (1 Minute) GRAPH: 7.3.2.3. APGAR SCORE (5 

minute) 

 

7.4 RESULTS OF YOGA ON MATERNAL PARAMETERS  

7.4.1. Complications of pregnancy 

The total number of pregnancy complications was fewer in the yoga group compared to the 

control group (p<0.01) with an odd’s ratio of 0.17. The subgroup analysis   for different 

complications is also presented. 
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TABLE: 7.4.1.1.Complications of Pregnancy 

Variables Yoga 

(n=51) 

Control 

(n=45) 

Difference between gps 

95% CI 
Sig  P  * 

Odd’s  

Ratio N % N % UB LB 

preg 

Compl  

 nil 48 94 33 73 
0.65 0.04 0.010 0.17 

present 3 6 12 27 

                 * χ2 test. Abbreviations:  CI- confidence interval; Preg Compl - complications of pregnancy,   

                 Legend: Yoga group shows significantly fewer complications compared to control group. 

 

 

GRAPH: 7.4.1.1. COMPLICATION OF PREGNANCY 

  

 

COMPLICATION OF PREGNANCY 
Table 7.4.1.2.  shows the subgroup analysis for different complications: (a) IUGR: yoga 

0% (0/51) and control 7% (3/45); (b) PIH: yoga 6% (3/51) and control 11% (5/45); (c) 

gestational diabetes: yoga 0% (0/51) and control 4% (2/45); and (d) preterm delivery: yoga 

0% (0/51)  and control 4% (2/45).  
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TABLE: 7.4.1.2. Subgroup analysis of complications of pregnancy after the intervention.  

 

 

 

 

 

 

 

 

 

 

7.4.2. Gestational age at delivery 

There was no significant difference between groups in the gestational age at delivery. 

 

7.5. AUTONOMIC VARIALBES  

7.5.1. HEART RATE VARIABILITY (HRV) 

Difference between PRE and DURING the sessions of DRT and SR. 

Values for the components of the HRV spectrum (LF, HF, and the LF/ HF ratio) during the 

DRT period of the yoga module (yoga group) and the SR (supine rest) period of the 

exercise session (control group) are shown. Compared with the values obtained before the 

session, the LF band power (a measure of sympathetic tone) and the values for LF/HF ratio 

decreased and the HF band power increased during both DRT and SR (P<0.001), with a 

significant difference between the 2 groups (P<0.001). In the 36th week the degree of 

response to DRT (immediate effect) was significantly higher in the yoga group whereas the 

degree of response to SR was reduced in the control group.     

 

Variables Yoga Control 

N % N % 
C

om
pl

ic
at

io
n 

of
 

Pr
eg

na
nc

y 
TOTAL 3/51 6 12 /45 27 

IUGR 0 0 3 /45 7 

PIH 3/51 6 5 /45 11 

GDM 0 0 2/45 4 

PTD 0 0 2/45 4 

Nil 48/51 94% 33/45 73 

Abbreviations: EPA - Epidural analgesia , IUGR – Intra Uterine Growth 

Retardation, PIH- Pregnancy Induced Hypertension,  

GDM – Gestational Diabetic mellitus, PTD- Pre Term Delivery.  
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TABLE. 7.5.1.1. HEART RATE VARIABILITY (HRV) 

Difference in HRV between PRE and DURING sessions of DRT and SR periods in the 

20th and 36th weeks of pregnancy in both groups (n=45).  

Week HRV 
band 

Grp PRE 
 

DURING % 
changes 
(Pre-
During) 

ES  
(Pre vs 
During) 

Confidence Interval P 
value 
Pre-
During 

PRE DURING 
Lower Upper Lower Upper 

20th 
 
 

LF 
 

DRT 
74.76 
±5.87 

58.64 
±11.72 

-21.6 1.74 73.00 76.52 55.11 62.16 0.001* 

SR 
73.31 
±7.95 

40.84 
±15.42 

-44.3 2.65 70.92 75.70 36.21 45.48 0.001* 

HF 
 

DRT 
25.23 
±5387 

41.35 
±11.73 

63.9 1.74 23.47 27.00 37.83 44.88 0.001* 

SR 
26.74 
±7.96 

59.28 
±15.35 

121.7 2.66 24.35 29.14 54.66 63.89 0.001* 

LF 
/HF 

 

DRT 
3.51 

±0.21 
1.59 

±1.07 
-54.7 2.49 2.94 3.37 1.26 1.91 0.001* 

SR 
2.89 

±0.83 
0.92 

±0.87 
-68.2 2.32 2.68 3.15 0.66 1.18 0.001* 

36th 
 
 

LF 
 

DRT 
76.31 
±4.85 

41.97 
±12.17 

-45.0 3.71 74.86 77.77 38.31 45.63 0.001* 

SR 
74.17 
±9.53 

51.23 
±14.03 

-30.9 1.91 71.31 77.03 47.02 55.45 0.001* 

HF 
 

DRT 
23.24 
±4.91 

58.02 
±12.17 

149.7 3.75 21.76 24.72 54.36 61.68 0.001* 

SR 
25.04 
±7.20 

49.44 
±15.15 

97.4 2.06 22.88 27.21 44.89 54.00 0.001* 

LF 
/HF 

 

DRT 
3.46 

±0.78 
0.88 

±0.49 
-74.6 3.96 3.22 3.70 0.73 1.03 0.001* 

SR 
3.20 

±0.86 
1.23 

±0.80 
-61.6 2.37 3.20 2.94 0.99 1.48 0.001* 

                 * Repeated measures analysis of variance. 

                 Abbreviations:  CI- confidence interval; ES- Effect size. DRT- Deep relaxation techniques;  

                HF- High frequency; LF- low frequency; LF/HF: LF HF ratio; SR- Supine rest.LB: Lower bound,  

Legend: Yoga group shows significantly higher changes after DRT compared to changes after SR in 

control group. 
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TABLE. 7.5.1.2. HEART RATE VARIABILITY (HRV) 

Difference between PRE and POST sessions of DRT and SR. 

The corresponding values after the DRT period of the yoga module (yoga group) and the 

SR period of the exercise session (control group) are shown in Table 7.5.1.2. In the 36th 

week, compared with the values obtained before the session, the LF band power was 

significantly reduced after the DRT period (P<0.001) but not after the SR period. 

Moreover, the reduction in the LF/HF ratio and the increase in the HF band power, which 

were not significant in the 20th week, were  significant after both DRT and SR in the 36th 

week (P<0.001), indicating improved autonomic response after both practices. 
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TABLE. 7.5.1.2. HEART RATE VARIABILITY (HRV) 

Difference in HRV between PRE and POST sessions of DRT and SR periods in the 20th 

and 36th weeks of pregnancy in both groups (n=45). 

Week HRV Group PRE 
 

POST 
 

% 
changes 
(Pre-
Post) 

ES  
(Pre/ 
Post 

Confidence  Interval P value 
Pre-
Post 

PRE POST 
UB LB UB LB 

20th 
 
 

LF 
 

DRT 
74.76 
±5.87 

74.05 
±6.64 

-0.9 0.15 73.00 76.52 72.06 76.05 NS 

SR 
73.31 
±7.95 

70.51 
±11.55 

-3.8 0.32 70.92 75.70 67.04 73.98 NS 

HF 
 

DRT 
25.23 
±5.87 

25.95 
±6.63 

2.9 0.15 23.47 27.00 23.95 27.94 NS 

SR 
26.74 
±7.96 

29.39 
±11.60 

9.7 0.31 24.35 29.14 25.90 32.87 NS 

LF 
/HF 

 

DRT 
3.51 

±0.21 
3.07 

±0.95 
-12.5 0.50 2.94 3.37 2.79 3.36 NS 

SR 
2.89 

±0.83 
2.81 

±1.15 
-2.8 0.07 2.68 3.15 2.46 3.15 NS 

36th 
 
 

LF 
 

DRT 
76.31 
±4.85 

72.51 
±6.00 

-5.0 0.63 74.86 77.77 70.70 74.31 0.001 

SR 
74.17 
±9.53 

70.86 
±7.44 

-4.5 0.33 71.31 77.03 68.62 73.10 NS 

HF 
 

DRT 
23.24 
±4.91 

27.52 
±5.98 

18.4 0.78 21.76 24.72 25.72 29.32 0.001* 

SR 
25.04 
±7.20 

29.13 
±7.44 

16.3 0.49 22.88 27.21 26.89 31.37 0.006 

LF 
/HF 

 

DRT 
3.46 

±0.78 
2.79 

±0.75 
-9.4 0.83 3.22 3.70 2.56 3.02 0.001* 

SR 
3.20 

±0.86 
2.64 

±0.90 
-17.5 0.61 3.20 2.94 2.37 2.92 0.001* 

                * Repeated measures analysis of variance. 

                 Abbreviations:  CI- confidence interval; ES- Effect size. DRT- Deep relaxation techniques;  

                HF- High frequency; LF- low frequency; LF/HF: LF HF ratio; SR- Supine rest. 

Legend: Yoga group shows significantly higher changes after DRT compared to changes after SR in 

control group. 
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HRV: GRAPH 

    GRAPH.7.5.1.1. HRV (LF) in DRT.                      GRAPH. 7.5.1.2: HRV (LF) in SR.  

   
 

  GRAPH.7.5.1.3. HRV (HF) in DRT.                      GRAPH. 7.5.1.4: HRV (HF) in SR.  

   
 

 GRAPH.7.5.1.5. HRV (LF/HF) in DRT.            GRAPH. 7.5.1.6: HRV (LF/HF) in SR.  
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7.6. RESULTS OF YOGA ON PSYCHOLOGICAL MEASURES 

7.6.1. Perceived stress scale (PSS) 

The mean baseline scores were 15.9 in the yoga group and 15.4 in the control group. These 

are marginally higher than the mean scores (14.1) in India for normal healthy volunteers. 

The mean perceived stress reduced by 31.57% in the yoga group and increased by 6.60% 

in the control group, and the difference was significant (P<0.001).  

TABLE. 7.6.1.1. PERCEIVED STRESS SCALE (PSS) 

Changes after intervention in both groups N=51(Y) & 45=(C).  

PS
S 

Grp 20th 
week 

36th week ES % 
change 
 

Confidence intervals P values 

20th Week 36th Week With in 
groups*** 

Between 
groups*** 

LB UB LB UB Pre-Post Post-Post 

Y 
15.90 

±5.01 

10.88*** 

± 4.97 
0.29 31.57↓ 14.49 17.31 9.48 12.28 0.001 

0.001 

C 
15.43 

±5.70 

17.33** 

±5.34 
0.26 6.60↑ 13.83 17.03 15.83 18.83 0.002 

Wilcoxon’s signed ranks test (within groups); Mann Whitney U test (Between groups)      

Abbreviations:  ES: Effect size; PSS: Perceived stress scale. 

Legend:  There is significant difference between groups with better improvement in yoga group in 

perceived scale.   

 
GRAPH: 7.6.1.1. PSS 
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7.6.2. Pregnancy Experience Questionnaire (PEQ): Pregnancy related experience 

questionnaire showed significantly better improvement in the yoga (26.86%, p < 0.001) 

group with significant difference between groups (p < 0.001). 

 TABLE. 7.6.2.1. PREGNANCY EXPERIENCE QUESTIONNAIRE (PEQ) 

Changes after intervention in both groups N=51(Y) & 45=(C).  

 
PE

Q
 

Grp 

 
20th 

weeks 
 

36th 

weeks 
 

E.S 

 
% 

differ 

Confidence intervals Sig- P values *** 
 

20th Week 36th Week 
Within 

Gps 
Pre 

/Post 

Between 
Gps 
Post/ 
post 

LB UB LB UB 

Y 68.02 

±5.47 

49.75*** 

±5.99 
2.55 26.86↓ 66.48 69.56 48.06 51.43 0.001 

0.001 
C 68.20 

±5.84 

58.96*** 

±8.81 
1.37 13.55↓ 66.45 69.95 56.31 61.60 0.001 

Wilcoxon’s signed ranks test (within groups); Mann Whitney U test (Between groups).  

Abbreviations: LB: Lower Bound, UB: Upper Bound. 

Legend: There is significant difference between groups with better improvement in yoga group in 

pregnancy experience. 

 
  

GRAPH: 7.6.2.1. PEQ 

 

 

126 
 



7.6.3.   State trait anxiety inventory (STAI) 

State (STAI I) anxiety reduced in yoga (15.65%, p < 0.001) with significant difference 

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).  

TABLE.  7.6.3.1. STATE TRAIT ANXIETY INVENTORY (STAI) 

Changes after intervention in both groups N=51(Y) & 45=(C).  

 
Variable 

 
Grp 

 
20th 

weeks 
 

36th 

weeks 
 

ES 

 
% 

differ 

Confidence intervals 
Sig- P values *** 

20th Week 36th Week 
Within 

Gps 
Pre/Post 

Between 
Gps 

Post / 
post 

LB UB LB UB 

STAI-I 
Y 

35.71 
±7.10 

30.12*** 
±5.72 

0.99 15.65↓ 33.89 37.7 28.75 32.04 0.001 
0.001 

C 
36.44 
±5.99 

39.71 
±6.8 

0.68 13.76↑ 34.18 37.7 36.76 41.04 0.007 

STAI-II 
Y 

36.18 
±6.81 

31.20*** 
±6.16 

0.43 8.97↓ 34.47 38.1 29.66 33.02 0.001 
0.001 

C 
37.64 
±5.93 

39.53 
±7.20 

0.26 5.02↑ 35.36 38.8 36.40 40.83 0.090 

Wilcoxon’s signed ranks test (within groups); Mann Whitney U test (between groups). 

Abbreviations: LB: Lower Bound, UB: Upper Bound,  

                 Legend:  Yoga group shows significantly changes compared to control group. 
 

GRAPH. 7.6.3.1. STAI (STATE)            GRAPH. 7.6.3.2. STAI (TRAIT) 
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7.6.4. Hospital anxiety & depression scale (HADS) 

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 significant difference between groups (p < 0.001).  

TABLE. 7.6.4.1. HOSPITAL ANXIETY DEPRESSION SCALE (HADS)    

Changes after intervention in both groups N=51(Y) & 45=(C).  

 
Variable 

 
Grp 

 
20th 

weeks 
 

36th 

weeks 

 
Effect 
Size 

 
% 

differ 

Confidence intervals 
Sig- P values *** 

20th Week 36th Week 
Within 

Gps 
Pre/ 
Post 

Between 
Gps 
Post/ 
post 

LB UB LB UB 

HADS 
Anxiety 

 

Y 7.35 
± 2.45 

5.22*** 
± 1.36 

0.910 29.12↓ 6.66 8.04 4.83 5.60 0.001 
0.001 

C 7.69 
± 2.84 

7.82 
± 3.43 

0.048 1.69↑ 6.84 8.54 6.79 8.85 0.731 

HADS 
Depression 

 

Y 6.39 
±2.55 

4.43*** 
±1.39 

0.796 30.67↓ 5.67 7.11 4.04 4.82 0.001 
0.001 

C 6.73 
±2.22 

6.98 
±2.91 

0.091 3.57↑ 6.07 7.40 6.10 7.85 0.592 

Wilcoxon’s signed ranks test (within groups); Mann Whitney U test (between groups). 

Abbreviations: LB: Lower Bound, UB: Upper Bound,    

Legend: Yoga group shows significantly changes compared to control group. 

 

GRAPH. 7.6.4.1. HADS 
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7.6.5. Pregnancy related anxiety questionnaire (PRAQ) 

Scores of Pregnancy related anxiety reduced in yoga group by 31.36 % and in control 

group by 16.06 % with significant difference between groups at p<0.001. 

 

TABLE.7.6.5.1. PREGNANCY RELATED ANXIETY QUESTIONNAIRE (PRAQ) 

 
PR

A
Q

 

Grp 

 
20th 

weeks 
 

36th 

weeks 
Effect 
Size 

% 
differ 

Confidence intervals Sig- P values *** 
 

20th Week 36th Week 

Within 
Gps 

Pre/Post 

Between 
Gps 
Post/ 
post 

LB UB LB UB 

Y 
26.88 
±5.35 

18.45*** 
±4.33 

17.23 31.36↓ 25.38 28.39 17.23 19.67 
 

0.001 
0.001 

C 
27.64 
±4.57 

23.20*** 
±6.31 

21.30 16.06↓ 26.27 29.02 21.30 25.10 0.001 

Wilcoxon’s signed ranks test (within groups); Mann Whitney U test (between groups). 

Abbreviations: CI: confidence Interval, UB: Upper Bound/ LB: Lower Bound.  

Legend: Yoga group shows significantly better improvements than control group on Pregnancy  

related anxiety questionnaire. 

 

GRAPH. 7.6.5.1. PRAQ 
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7.6.6. Quality of life (QOL-100) 

This study compared the mean test and retest scores for each domain of WHOQOL-100 

instrument. There was significant differences between groups with higher improvements in 

yoga than the control group in the Physical (P<0.01, Mann Whitney test, effect size=0.48), 

Psychological (P<0.01, Independent Sample T-Test, effect size=0.65), Social Relationships 

(P<0.01, Independent Sample T-Test, effect size=0.65), and the General Health (P<0.01 

Independent Sample T-Test, effect size=0.65) domains.   

 

TABLE 7.6.6.1. Result of the WHOQOL-100 test after intervention in both group. 

Variables 
WHO  
QOL-100 

Grs 20th 
week 

36th 
week 

ES % 
change 
 

Confidence intervals P values 

20th Week 36th Week Between 
groups*** 

LB UB LB UB 

Physical 
Y 

14.55 
±2.4 

15.79 
±2.77 

0.48 8.52 13.88 15.22 15 16.57 
0.001 b 

C 
14.27 
±2.32 

14.12 
±2.14 

0.07 1.05 13.62 14.92 13.51 14.72 

Psychological 
Y 

14.6 
±2.42 

16.08 
±2.12 

0.65 10.13 13.92 15.28 15 16.57 
0.001 a 

C 
14.5 

±1.83 
14.7 
±1.63 

0.12 1.37 13.98 15.01 14.24 15.17 

Independence 
Y 

15.44 
±2.31 

15.91 
±2.2 

0.21 3.04 14.79 16.08 15.29 16.53 
0.065 a 

C 
14.94 
±2.14 

15.01 
±2.1 

0.03 0.46 14.34 15.54 15.01 16.21 

Social 
relationship 

Y 
15.58 
±2.46 

16.88 
±1.91 

0.59 8.34 14.89 16.27 16.34 17.42 
0.003 a 

C 
15.11 
±2.76 

15.67 
±2.09 

0.23 3.70 14.34 15.89 15.08 16.26 

Environment 
Y 

15.32 
±1.86 

16.25 
±2 

0.48 6.07 14.8 15.85 15.69 16.82 
0.001 b 

C 
14.93 
±2.49 

15 
±1.69 

0.03 0.46 14.23 15.63 14.52 15.47 

Spiritual 
Y 

15.73±
2.48 

16.02 
±2.42 

0.12 1.84 15.03 16.42 15.34 16.70 
0.23 b 

C 
14.71±

2.44 
15.41 
±2.67 

0.27 4.75 14.02 15.39 14.66 16.16 
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General 
health Quality 

Y 
15.76±

2.84 
17.08 
±2.31 

0.51 8.37 14.94 16.56 16.43 17.73 
0.001 b 

C 
14.98±

1.94 
15.35 
±2.51 

0.17 2.46 14.43 15.53 14.65 16.06 
a Independent Sample P-Value, b Mann-Whitney Test, (Between groups). 

Abbreviations: ES: Effect Size, GR: Group, Y: Yoga, C: Control, LB: Lower Bound, UB: Upper Bound. 

Legend: There is significant difference between groups with better improvement in yoga group in 

pregnancy experience.  

 

 

GRAPH 7.6.6.1.QOL: PHYSICAL                   GRAPH 7.6.6.2.QOL: PSYCHOLOGICAL 

 

           
  

GRAPH 7.6.6.3.QOL: INDEPENDENCE      GRAPH 7.6.6.4.QOL: SOCIAL RELATION 
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GRAPH 7.6.6.5.QOL: ENVIRONMENT           GRAPH 7.6.6.6.QOL: SPIRITUAL 

           
 

GRAPH 7.6.6.7.QOL: GENERAL HEALTH 

 
 

7.6.7. Fundamental interpersonal relations orientation (FIRO-B) 

We compared the mean pre-interventions and post-interventions scores for each domain of 

FIRO-B questionnaire. The between groups statistical analysis showed significance in 

“Expressed Inclusion” (P=0.02, Independent Sample T-Test) and “Wanted Control” 

(P=0.009, Mann Whitney test) domains. However, within group analysis showed 

significant improvements in all domains for the yoga group (Expressed Inclusion: P=0.038, 

Wanted Inclusion: P=0.001, Expressed Control: P=0.013, Wanted Control: P=0.01, 

Expressed Affection: P=0.007, Wanted Affection: P=0.001) while no significant 

improvement in any domain for the control group. 
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TABLE. 7.6.7.1. Result of the FIRO-B (Interpersonal relationship) test after  

Intervention in both groups. 

Variables Gr 20th week 36th week 

 

ES % change Confidence intervals Sig- P 

values   20th Week 36th Week 

LB UB LB UB 
Express 

Inclusion 

Y 5.24±2.17 5.84±2.09 0.29 11.45 4.64 5.87 5.24 6.43 
0.02 a 

C 5.18±2.06 4.88±2.07 015 -5.79 4.6 5.75 4.3 5.46 

Wanted 

Inclusion 

Y 2.47±2.46 1.29±1.91 0.54 -47.77 1.73 3.16 0.76 1.83 
0.07 b 

C 2.25±2.82 2.16±2.56 0.03 -4 1.46 3.05 1.44 2.88 

Express 

Control 

Y 2.61±1.98 3.43±2.06 0.41 31.41 2.05 3.16 2.85 4.01 
0.3 b 

C 3.16±2.77 3.12±2.71 0.02 -1.26 2.38 3.94 2.36 3.88 

Wanted 

Control 

Y 3.37±2.17 2.41±2.39 0.42 -28.48 2.76 3.98 1.74 3.08 
0.009 b 

C 3.94±2.56 3.69±2.6 0.1 -6.34 3.22 4.66 2.95 4.42 

Express 

Affection 

Y 2.67±2.31 3.61±2.26 0.41 35.20 2.02 3.32 2.97 4.24 
0.29 b 

C 3.06±2.03 3.10±1.81 0.02 1.30 2.49 3.63 2.59 3.61 

Wanted 

Affection 

Y 3.1±2.3 2.12±1.98 0.46 -31.61 2.45 3.74 1.56 2.67 
0.057 b 

C 2.84±2.1 2.76±1.98 0.04 -2.81 2.25 3.43 2.21 3.32 

a Independent Sample P-Value, b Mann-Whitney Test, (Between groups). 

Statistically significant P- values are shown in bold 

Independent sample test, b. Mann-Whitney test, c. paired sample test. 

Independent Sample t-test; Paired Sample test; Mann Whitney U test (Between groups). 

Abbreviations: ES: Effect Size, GR: Group, Y: Yoga, C: Control, 

LB: Lower Bound, UB: Upper Bound. 

Legend: There is significant difference between groups with better improvement in yoga group in 

pregnancy experience.  
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GRAPH. 7.6.7.1. FIRO-B (Express Inclusion)   GRAPH. 7.6.7.2. FIRO-B (Wanted 
Inclusion) 

        

GRAPH. 7.6.7.3. FIRO-B (Express Control)      GRAPH. 7.6.7.4. FIRO-B (Wanted 
Control)  

        

GRAPH. 7.6.7.5. FIRO-B (Express Affection)     GRAPH. 7.6.7.6. FIRO-B (Wanted 
Affection)  
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7. 7.  RESULTS OF YOGA ON COGNITIVE FUNCTONS  

7.7.1. Phonemic fluency test 

The Phonemic Fluency showed significantly better increase in yoga (32.16 %) group than 

the control group (13.48 %) with significant difference between groups (p<0.001) with an 

effect size of 1.64 in the Yoga   group and 0.76 in the control group. 

 

7.7.2 Category fluency test  

There was also significant improvement in Category Fluency (Animal Names) in 

both groups;  26.03 % (effect size 1.23) in yoga and 9.60 % (effect size 0.74) in control 

group with  significant difference between groups at (p<0.001). 

 

7.7.3 Design fluency test  

The Design Fluency I (Free condition) Test  also improved in yoga by 41.85 % (effect 

size 1.69) and in control group by 16.30 % (effect size 0.99) with significant difference 

between groups at (p<0.001).  There was a similar improvement in Design Fluency II 

(Fixed condition) Test;   33.99 % (effect size of 0.80) in Yoga group and 15.36 % (effect 

size 0.88) in control group with significant difference between groups (p<0.01). 
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TABLE. 7.7.7.1. PHONEMIC FLUENCY, CATEGORY FLUENCY & DESIGN   

FLUENCY.   

Changes after intervention in both groups N=51(Y) & 45=(C).  

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

V
ar

ia
bl

e  

GrP 

20th  

week  

(Mean 

±SD) 

36th week 

 (Mean 

± SD) 

  

Effect 

Size 

%  

change 

Confidence interval   Sig- P values     

20th Week 36th Week Pre 

/Post 

Post 

/ post 

Upper Lower Upper Lower Within 

Gps  

Between 

Gps 

  F
lu

en
cy

 

 

PF 
Y=51 

13.53 

±2.94 

17.89 

±3.40*** 

1.64 32.16 12.71 14.36 16.93 18.85 
0.001 

0.001 

C=45 
13.48 

±1.24 

15.30 

±2.88 

0.76 13.48 13.11 13.86 14.44 16.17 
0.001 

CF 
Y=51 

15.98 

±2.22 

20.14 

±3.68*** 

1.23 26.03 15.36 16.61 19.10 21.17 
0.001 

0.001 

C=45 
15.93 

±1.53 

17.47 

±2.25 

0.74 9.60 15.47 16.39 16.79 18.14 
0.001 

DF  

I- 

Free   

Y=51 
13.31 

±2.80 

18.88 

±3.96*** 

1.69 41.85 14.10 14.10 20.00 20.00 
0.001 

0.001 

C=45 
13.07 

±2.65 

15.20 

±2.78 

0.99 16.30 13.86 13.86 16.03 16.03 
0.001 

DF 

II- 

Fixed 

Y=51 
21.80 

±6.17 

29.22 

±8.69** 

0.80 33.99 23.54 23.54 31.66 31.66 
0.001 

0.01 

C=45 
21.09 

±3.41 

24.33 

±3.87 

0.88 15.36 22.11 22.11 25.50 25.50 
0.001 

Independent Sample t-test; Mann Whitney U test. 

Abbreviations: PF: Phonemic Fluency, CF: Category Fluency (Animal Names), DF: Design Fluency, 

CI: confidence Interval, UB: Upper Bound/ LB: Lower Bound.  

Legend: Yoga group shows significantly better improvements than control group on all three components of 

fluency test.  
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GRAPH: 7.7.7.1. PHONEMIC FLUENCY    GRAPH: 7.7.7.2. CATEGORY FLUENCY 

     

 

GRAPH: 7.7.7.3. DESIGN FLUENCY        GRAPH: 7.7.7.4. DESIGN FLUENCY 

     

 

7.7.4. Stroop test  

Stroop effect showed significant improvements within both groups; 23.16 % (effect size of 

1.43) in the yoga group and 9.23 % (effect size of 0.74) in the control group. With 

significant difference between groups at (p<0.001).  Stroop Error also reduced  

significantly in yoga (53.40 %, effect size 1.75) group as compared to control group (36.40 

%, effect size 2.15) with significant difference between groups at (p<0.05). 
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TABLE: 7.7.4.1. STROOP TEST 

Changes after intervention in both groups N=51(Y) & 45=(C).  

      

 
     GRAPH:  7.7.4.1. STROOP EFFECT            GRAPH:  7.7.4.2. STROOP ERROR 

  

  

V
ar

ia
bl

es
  

 

 

Grp 

 

20th  

week  

 

 

36th week 

 

 

ES 

 

%  

change 

 

Confidence interval   Sig- P values  

20th Week 36th Week Pre 

/Post 

Post 

/post 

Upper lower Upper lower Within 

Gps  

Between 

Gps 

St
ro

op
 E

ff
ec

t Y=51 
108.31 

±16.46 

83.24± 

14.96*** 

1.43 23.16 103.68 112.94 79.03 87.44 
0.001 

0.001 

C=45 
108.33 

±16.27 

98.33± 

19.63 

0.74 9.23 103.44 113.22 92.44 104.23 
0.001 

St
ro

op
 E

rr
or

 Y=51 
4.12 

±0.65 

1.92± 

1.51* 

1.75 53.40 3.93 4.30 1.50 2.35 
0.001 

0.05 

C=45 
4.09 

±0.70 

2.60± 

0.91 

2.15 36.40 3.88 4.30 2.15 2.33 
0.001 

     Independent Sample t-test; Mann Whitney U test. 

Abbreviations: CI: confidence Interval, UB: Upper Bound/ LB: Lower Bound.  

Legend:  There is significant difference between groups with better improvement in yoga group in on 

Stroop effects.  
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7.7.5. Verbal working memory test 

The scores of all the measures of verbal working memory were found to be higher  

(p<0.001) with in yoga group where as in verbal Trial II Hits component of verbal working 

memory showed significant improvement in yoga 22.97 %, (effect size 2.43) compared to 

control group 2.91 % (effect size 0.28) with significant difference between groups 

(p<0.001). No Significant changes were observed in rest of the variables of verbal working 

memory.  

TABLE: 7.7.5.1.VERBAL WORKING MEMORY 

Changes in Verbal Working memory after intervention in both groups.  

 V
ar

ia
bl

e 
 

 
Group 

 
20th  
week  
 

 
36th week 
 

   
ES 

 
%  
change 
 

Confidence interval   Sig- P values     
20th Week 36th Week Pre 

/Post 
Post 
/post 

UB LB UB LB Within 
Gps  

Between 
Gps 

V
ER

B
A

L 
 

W
or

ki
ng

  
M

em
or

y 
T-

 I 
H

its
 Y=51 

8.71 
±0.46 

8.98± 
0.14 

0.79 3.09 8.84 8.58 9.02 8.94 0.000 
0.487 

C=45 
8.67 
±0.48 

8.96± 
0.21 

0.78 3.34 8.81 8.52 9.02 8.89 0.000 

V
ER

B
A

L 
W

or
ki

ng
 

M
em

or
y 

T-
 I 

Er
ro

r Y=51 
0.31 
±0.47 

0.16± 
0.37 

0.35 48.38 0.45 0.18 0.26 0.05 0.005 
0.188 

C=45 
0.33 
±0.48 

0.27± 
0.45 

0.12 18.18 0.48 0.19 0.40 0.13 0.083 

V
ER

B
A

L 
W

or
ki

ng
 

M
em

or
y 

T-
 II

 H
its

 Y=51 
6.92 
±0.72 

8.51± 
0.58*** 

2.43 22.97 7.12 6.72 8.67 8.35 0.000 
0.001 

C=45 
6.87 
±0.66 

7.07± 
0.72 

0.28 2.91 7.07 6.67 7.28 6.85 0.061 

V
ER

B
A

L 
W

or
ki

ng
 

M
em

or
y 

T-
 II

 E
rr

or
 

Y=51 
1.82 
±0.87 

0.84± 
0.91 

1.10 53.84 2.07 1.58 2.03 1.48 0.000 
0.458 

C=45 
1.76 
±0.81 

1.07± 
1.10 

0.71 39.20 1.07 0.62 1.40 0.74 0.000 

Independent Sample t-test; Mann Whitney U test. 

Abbreviations: ES-effect size. UB: Upper Bound/ LB: Lower Bound. 

Legend: There is a significant change in verbal working memory in yoga group compared to control 

group. 
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GRAPH 7.7.5.1.VR.W.M.TRIAL I HITS       GRAPH 7.7.5.2.VR.W.M.TRIAL I ERROR 

  

 

GRAPH 7.7.5.3. VR. W.M.TRIAL II HITS   GRAPH 7.7.5.4. VR.W.M.TRIAL II ERROR 

  

 

7.7.6. Visual working memory test 

Significant changes were observed in all the variables within the yoga group on all 

variables (p<0.001) with non significant change in control group and significant difference 

between groups (p<0.001) on all the variables .details of values on   Visual working 

memory Trial I Hit,   and Trial I error, Visual working memory Trial II Hit and Trial II 

error with significant difference between groups (p<0.001) are also presented.  

 

 

 

140 
 



TABLES: 7.7.6.1. VISUAL WORKING MEMORY 
Changes in Visual Working memory after intervention in both groups.  

 

V
ar

ia
bl

e 

 

 

Group 

 

20th 

week 

 

 

36th 

week 

 

   

ES 

 

%  

change 

Confidence interval   Sig- P values     

20th Week 36th Week Pre/ 

Post 

Post/  

post 

UB LB UB LB Within 

Gps  

 Between 

Gps 

V
IS

U
A

L 
W

or
ki

ng
 

M
em

or
y 

T-
 I 

H
its

 

Y=51 
7.86 

±0.53 

9.24± 

0.43*** 
2.84 17.55 8.01 7.71 9.36 9.11 0.000 

0.001 

C=45 
7.67 

±0.71 

7.96± 

0.60 
0.44 3.75 7.88 7.45 8.14 7.77 0.020 

V
IS

U
A

L 
W

or
ki

ng
  

M
em

or
y 

T-
 I 

Er
ro

r 

Y=51 
2.51 

±1.17 

1.12± 

1.07*** 
1.24 55.37 2.84 2.18 1.42 0.82 0.000 

0.001 

C=45 
2.47 

±1.10 

2..02 

±0.81 
0.46 18.21 2.80 2.14 2.27 1.78 0.001 

V
IS

U
A

L 
W

or
ki

ng
 

M
em

or
y 

T-
 II

 H
its

 

Y=51 
8.20 

±0.53 

9.04± 

0.69*** 
1.36 10.24 8.35 8.05 9.23 8.84 0.000 

0.001 

C=45 
8.16 

±0.56 

8.24± 

0.48 
0.15 0.98 8.32 7.99 8.39 8.10 0.371 

V
IS

U
A

L 
W

or
ki

ng
 

M
em

or
y 

T-
 II

 E
rr

or
 Y=51 

3.82 

±0.77 

1.59± 

0.67*** 
3.08 58.37 4.04 3.61 1.78 1.40 0.000 

0.001 

C=45 
3.80 

±0.63 

2.89± 

0.93 
1.14 23.94 3.99 3.61 3.17 2.61 0.000 

Independent Sample t-test; Mann Whitney U test. 

 Abbreviations: VIS WM: Visual Working memory, ES-effect size, UB: Upper Bound/ LB: Lower Bound. 

 Legend: There is a significant change in visual working memory in yoga group compared to control group. 
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GRAPH: 7.7.6.1. VS.W.M. TRIAL I HITS  GRAPH: 7.7.6.2. VS.W.M. TRIAL I ERROR 

  

 

GRAPH: 7.7.6.3. VS.W.M. TRIAL II HITS GRAPH: 7.7.6.4. VS.W.M. TRIAL II ERROR  
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CHAPTER 8 

DISCUSSION 

This thesis is an attempt to understand the efficacy of yoga in normal pregnancy. After 

explaining the need for the study in chapter one, an exhaustive literature survey covered 

the earlier work from the ‘best of the east’ (authentic traditional texts of yoga and Indian 

philosophy on the concepts of why and how of human birth) and ‘best of the west’ (works 

on ‘psyche in pregnancy’ and ‘mind body interventions in pregnancy’ published in 

PUBMED and authentic text books) in chapters two and three. The experimental part of 

the work was a prospective randomized active controlled study that compared the effect of 

integrated antenatal yoga (selected specifically to suit the needs of different trimesters) 

with standard antenatal exercises,  practiced (by both groups) under supervision, starting 

from 18 to 20weeks (n=45 each) till completion of labor. Primary outcome measures were: 

Duration of labor, autonomic response to relaxation using Heart Rate Variability, quality of 

life & cognitive functions. The secondary outcome measures were: Mode of delivery, 

Pregnancy complications, Epidural analgesia, Birth weight, Apgar scores, perceived stress, 

anxiety, depression and pregnancy experience. The results showed significantly better 

improvements in most of the variables in yoga group as compared to antenatal exercise 

group which is discussed below. The order of the variables has been arranged to suit the 

discussion of the variables that looked at the outcome at physical level (pregnancy 

outcome), psychological level and cognitive level. Summary of the results, comparisons 

with earlier studies and proposed mechanisms has been presented under each of the 

variables.     

 

 

143 

 



8. 1. DURATION OF LABOR 

8.1.1. Summary, comparison with earlier studies & mechanism   

The duration of all three stages of labor was significantly lower in the yoga group as 

compared to the control group although the same augmentation regime used in both 

groups. The first stage of labor was about 6.2 hours in the control group while it was 

4.7hours in   the yoga group, with a difference of about 1.5 hours (23.57% reduction). The 

mean duration of second stage was about 55minutes in control group and 23minutes in the 

yoga group, with a difference of about22 minutes (57.60% reduction). The duration of the 

third stage was 13 minutes and 9minutes in the control and yoga groups respectively, with 

a difference of 4 minutes (30 % reduction). The overall reduction of labor duration was 

more than 2 hours. It is interesting to note that Stage 2 was completed within 30 minutes 

by 42 out of 44 vaginal deliveries in the yoga group whereas only 2 out of 27 in the control 

group completed within 30 minutes. 

Comparisons 

The remarkable difference in the duration of the second stage with a median value of 20 

min in the yoga group and 60 min in the control group is noteworthy. This is the first study 

that has shown such an impressive reduction in the duration of labor by yoga, a non-

pharmacological and self-corrective technique. The only earlier RCT (Chuntharapat et al., 

2008) that compared usual nursing care with add-on yoga in normal pregnancy (1 hr/day, 

once a week from the 28th week until delivery) documented shorter duration of labor in   

total labor duration and first stage         (p < 0.001), with no significant difference in the 

duration of second stage of labor between the two groups. Another study on pelvic floor 

exercises did not show significant reduction in duration of the second stage of labor 

(Salvesen et al., 2004).   
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We hypothesize that this may be caused by the following factors:  

A) Improvement in coordinated performance of abdomino-pelvic musculature resulting 

in well-controlled and better expulsive forces. Yoga practices in normal adults showed 

improved motor performance with better strength (Raghuraj et al., 1997), flexibility 

(Manjunath et al., 1999), dexterity (Raghuraj et al., 1997), and motor speed (Dash et al., 

1999). B) Alignmentof presenting part to pelvic axis: Women in the yoga group 

practiced a yoga Posture called Baddha konasana (resembling squatting position) twice 

daily after 36 weeks of gestation and delivered in semi-recumbent position. 

 

 

They were asked to repeat this yogic posture during each contraction in labor. The regular 

practice of this posture may have resulted in better alignment and application of the 

presenting part to the axis of the pelvis and the cervix. This could have contributed to 

healthy progress of labor resulting in reduction in the duration of the first and second 

stages, and also the need for induction in the yoga group. There are a few studies that have 

shown the beneficial effects of squatting position during labor. In a controlled trial that 

compared the outcome of labor in women squatting in an obstetric aid (the “birth cushion” 

that allows the parturient to sink into a supported squatting posture) with those in the 

conventional semi-recumbent position, the squatting group had significantly fewer forcep 

deliveries (9% vs. 16%) and significantly shorter second stages (median length of pushing 
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was 31 min vs. 45 min) than the semi-recumbent group. In our study, the second stage was 

reduced to 20 min as compared to the control group (60 min). (Gardosi et al., 1989).  

C) Stressreduction: Reduced psychological stress resulting in more coordinated uterine 

contractions in the yoga group may explain the shorter duration of labor and reduced fetal 

distress in spite of the same augmentation regime used in both groups. This study has also 

demonstrated(Table 7.5.1.1., Table 7.5.1.2 & Table 7.6.1.1)that yoga can reduce stress 

levels and improve autonomic stability in normal pregnancy as observed by improved 

parasympathetic tone during guided relaxation (Satyapriya et al., 2009).  

There are also studies (Chaya et al., 2006; Gupta et al., 2006; Manjunath et al., 1999;            

Telles et al., 1995; West et al., 2004) that have shown the stress-reducing effect of yoga 

practices in normal volunteers. (Hao et al., 1997) showed that psychological suggestions of 

encouragement during conversations by the attending nurse continuously during labor had 

shorter time of both the first and second stages of labor than the control group. One of the 

popular techniques using antepartum Lamaze-training psycho-prophylaxis showed no 

apparent effects on the length of labor, frequency of fetal distress, or mean Apgar scores 

although it reduced the analgesic requirement (Scott et al., 1976). It appears that yoga may 

provide better mind management techniques than other conventional psychotherapeutic 

interventions.  

Reduced duration of the third stage of labor could be explained by the stress reducing 

effect of yoga on neuroendocrinal pathways influencing the release of oxytocin. There are 

studies that have shown the beneficial effects of yoga on hypothalamic-pituitary-adrenal 

(HPA) axis resulting in better cortisol rhythmicity. Decrease in serum cortisol during yoga 

practices has also been documented in patients with early breast cancer (Rao et al., 2009), 

which correlated with alpha wave activation (Kamei et al., 2000). 
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8.2. FLUENCY TEST & STROOP TEST PRAQ 

8.2.1. Summary, Comparison with earlier studies & mechanism 

There was significantly better improvements in the yoga group as compared to  antenatal 

exercise group in all three components of fluency tests (Verbal, Category & Design 

fluencies) and Response inhibition test ( Stroop test ) .   

Comparisons 

To the best of our knowledge this is the first study on the effect of yoga on cognitive 

functions during pregnancy.  Studies on yoga in normal healthy volunteers have been 

found to be effective in improving many cognitive functions such as memory and attention 

tasks. Performance on six letter cancellation task (SLCT) which requires selective 

attention, concentration, visual scanning abilities, and a repetitive motor response was 

studied before and after a meditation technique called cyclic meditation (CM) in healthy 

volunteers in a self as control design with significantly higher scores after sessions of CM 

(24.9%) than after Supine Rest sessions (13.6%)          (Sarang et al., 2006). Further, a 

report from the same lab in 2009 (Pailoor et al., 2009) showed significant increase in 

scores on digit letter substitution test (DLST), letter-copying and circle-dotting tasks after 

CM suggesting better information processing. Similar results were noted in children after 

CM (Pradhan et al., 2009 & Pradhan et al., 2010). Chattha et al showed improvement in 

cognitive functions (remote memory, verbal retention and recognition, and delayed and 

immediate recall) in perimenopausal women after 8 weeks of integrated yoga in a 

randomized control active control study (Chattha et al., 2008). Patients with major 

depression who practiced Sahaja Yoga showed  greater degree of improvement in 

executive functions like manipulation of information in the verbal working memory 

(Reverse digit span test) and attention span (SLCT) than those who had only anti 

depressant medication. (Sharma et al., 2006). 
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During pregnancy, profound changes occur in stress adaptation mechanisms that are 

involved in ‘flight and fight system’. Although these changes are essential for healthy 

progression of pregnancy, heightened stress responses not only offer high risk to the health 

of the mother and fetus, but also affect her cognitive functions. Hypothalamo Pituitary 

Adrenal (HPA) axis, sympathetic-adrenal-medullary system (SMS) and changes in several 

neurotransmitter systems within the brain appear to be the mediators of these changes 

during stress. Heightened levels of adrenalin, noradrenalin and gluco-corticoids have been 

implicated. Although the entry of these hormones is restricted by blood-brain barrier, 

studies have shown their influence on cerebral functions (McGaugh et al., 2002 & 

Roozendaal et al., 2009).  Excess stress also affects the dopaminergic projections from 

ventral tegmental area to prefrontal and anterior cingulate cortices (Finlay et al., 1997; 

Abercrombie et al., 1989; Arnsten et al., 1998 & Cenci et al., 1992], and the prefrontal 

glutamatergic system (Steciuk et al., 2000); and these are known to influence the cognitive 

functions.  

Yogic techniques including relaxation techniques are found to improve sympatho-vagal 

balance by reducing the sympathetic tone in normal volunteers (Patra et al., 2009a and 

Sarang et al., 2006a). A two-day yoga program which involved relaxation technique 

decreased occupational stress levels and baseline autonomic arousal (Vempati et al., 2000). 

Yoga improved the amount of slow wave sleep following the practice of yoga based 

relaxation techniques twice a day (Patra et al., 2009b) suggesting enhancement in quality of 

sleep. It is well documented that a healthy sleep is necessary for improving various 

cognitive functions viz., memory and learning processes (Smith et al., 1986). More directly 

yoga and massage therapy program was found to be effective in symptom reduction and 

general health improvement in a variety of conditions that are relevant to pregnancy, such 

as anxiety, depression, back pain, and stress (Field et al., 2012). Moreover, a preliminary 
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research from a mindfulness-based childbirth and parenting education through a traditional 

mindfulness-based stress reduction program found improvements in measures of anxiety, 

depression, and positive affect in women participating in their third trimester of pregnancy 

(Duncan et al., 2010).  A recent study by Teper et al. has shown greater degree of 

executive control in the participants who were practicing meditation (Teper et al., 

2012).We reported a significant improvement in heart rate variability frequency spectra 

after regular practice of yoga during normal pregnancy. There was significant reduction in 

low frequency spectrum and the ratio of low & high frequency spectra suggesting 

improvement in autonomic adaptive responses to stress (Satyapriya et al., 2008). 

Electrophysiological studies during cognitive functions in healthy volunteers have reported 

increase in peak amplitude with reduction in latency of P300 wave (a positive wave that 

occurs at 300th millisecond in the auditory evoked potentials in EEG tracing) after cyclic 

meditation (Sarang et al., 2006b) indicating better information processing speed and 

increased activation of attentional resources in hippocampus and other prefrontal 

associated areas after CM (Sarang et al., 2007). 

Thus, it may be hypothesized that the improvement in the executive functions observed in 

this study is due to the effect of yoga in bringing about better information processing in the 

subtle layers of the Prefrontal cortex. This in turn could be due to reduction of stress 

following the alertful rest that yoga offers.   

8.3. VERBAL WORKING MEMORY AND VISUAL WORKING MEMORY 

8.3.1. Summary, Comparison with earlier studies & mechanism 

There was a significantly better improvement in the yoga group as compared to antenatal 

exercise group in all three components of Visual Working Memory (Visual memory Trial I 

Hit, Visual memory Trial I Error, Visual memory Trial II Hit, Visual memory Trial II 

Error). Where as in Verbal working memory, verbal Trial II hits component of verbal 
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working memory showed significant changes compared control group. No significant 

changes were observed in rest of the variables of verbal working memory. 

Comparisons 

Earlier study has showed improvement in cognitive function.  Chattha et al showed 

improvement in cognitive functions (remote memory, verbal retention and recognition, and 

delayed and immediate recall) in perimenopausal women after 8 weeks of integrated yoga 

in a randomized control active control study (Chattha et al., 2008). Although this study has 

been done on older lady, In the present study similar cognitive changes has been found.   

Estrogen significantly affects the microstructure of brain regions that are responsible for 

cognitive functions. The production and secretion of estrogen rises steeply and 

continuously throughout pregnancy (Roy et al., 1962 & Loriaux et al., 1972). 

Bilateralsalpingo-ophorectomy in rats, for example, there was a significant decrease in 

dendritic spine density in hippocampal CA1 pyramidal cells (which are crucial to memory 

and learning) (Gould et al., 1990). Longitudinal studies of Hormone Replacement Therapy 

(HRT) versus placebo following total abdominal hysterectomy and bilateral salpingo-

ophorectomy reported a positive effect of estrogens on verbal memory (Xu et al., 1998 & 

Behl et al., 2002).  

PET studies by Maki and Resnick in 2000 and Hall in 2001 examined the changes in 

regional   cerebral blood flow (rCBF) over a two year interval in women on and off HRT 

(both with and without adjuvant progesterone therapy). Significant differences in rCBF 

were found in the right hippocampus, the parahippocampalgyrus, and the left middle 

temporal gyrus - regions which are crucial to memory. It was also reported that estrogen 

reduces age related differences in neuronal membrane breakdown (as measured by 1H 

magnetic resonance spectroscopy) in the hippocampus and parietal lobe, and this was 

related to memory function (Robertson et al., 2001). Thus there is increasing evidence 
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from in vivo brain imaging studies that estrogen modulates cognitive function, cerebral 

blood flow, and membrane breakdown.  

8.4. QUALITY OF LIFE (WHO QOL-100)  

8.4.1. Summary, Comparison with earlier studies & mechanism 

This study has shown that integrated yoga interventions can significantly improve the 

quality of life of pregnant women in the physical, psychological, social and general health 

domains using WHO QOL-100 instrument. In the Independence domain, our results were 

just above the borderline (P = 0.065). Overall, the effect sizes for the IAY interventions 

used in the yoga group were significantly higher than those used in the control group, 

except for the spiritual domain. Among the seven domains of WHOQOL-100, the largest 

effect size in the yoga group was of the psychological (0.65) followed by social relations 

(0.59), general health (0.51), physical (0.48), and environmental (0.48) domains. Although 

there was no significant difference between groups in the spiritual domain, the control 

group scored higher (P: 0.27 control vs 0.12 yoga) than the control group.  The questions of 

this domain refer to personal beliefs helping the person cope with difficulties in his/her life, 

and providing the person with a sense of well-being. For many people religion, personal beliefs 

and spirituality are a source of comfort, well-being, security, meaning, sense of belonging, 

purpose and strength. However, some people feel that religion has a negative influence on their 

life. Questions are framed to allow this aspect of the facet to emerge.   The baseline scores 

were higher in the yoga group and the yoga group did reach higher mean values (16.02) 

than the control group (15.41) by 36th week pointing to the higher levels of spiritual 

strength although this is brought out in the quantitative analysis.  

Comparisons 

Our results are consistent with previous studies that have used WHOQOL instrument in 

evaluating the quality of life of patients with various ailments using yoga intervention 
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(Lundgren et al., 2008 & Duraiswamy et al., 2007). Oken et al. used  SF-36 instrument to 

assess health-related quality-of-life of healthy seniors using yoga intervention(Oken et al., 

2006). Their results demonstrated significantly better benefits (p<0.01) in yoga group on 

vitality/energy and fatigue, role-physical, bodily pain, social functioning, and physical 

composite scale   (Oken et al., 2006). While it is not possible to compare the different 

components of SF-36 and WHOQOL-100 instruments directly, it is meaningful to observe 

the closeness of the results in the pregnant and non-pregnant population. 

8.5. PERCEIVED STRESS AND HEART RATE VARIABILITY (HRV) 

8.5.1. Summary, Comparison with earlier studies & mechanism 

Perceived stress 

The perceived stress decreased by 31.6% in the yoga group and increased by 6.6% in the 

control group, and the difference was significant between (P<0.001).   

Increased parasympathetic tone 

Measurements of the components of the HRV spectrum showed that the sympathetic tone 

(LF band power and LF/HF ratio) decreased, and the parasympathetic tone (HF band 

power) increased during both DRT and SR periods in the 20th week. In the yoga group, the 

changes in HRV values during and after the DRT period were significantly enhanced in the 

36th week. A 64% increase in the HF band power during DRT in the 20th week, and a 

150% increase in the 36th week, demonstrates that the regular practice of the integrated 

yoga modules used in this study, with their guided yogic relaxation, improves 

parasympathetic tone. The con-comitant reduction in LF band power and LF/HF ratio, 

indicating reduction in sympathetic tone and increased autonomic balance, corroborate the 

beneficial effect of these yogic practices on the autonomic nervous system.  
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Plasticity of the autonomic nervous system   

There was no change from the 20th week to the 36th week in the LF band values 

(sympathetic) or HF band values (parasympathetic) obtained before the DRT session in 

either yoga or standard exercise groups, which may be due to the natural dampening of 

autonomic responses, an expected phenomenon as pregnancy advances (de Weerth et al., 

2005). In the yoga group, the reduction in sympathetic tone (with an increase in 

parasympathetic tone) during the DRT period was significantly higher in the 36th than in 

the 20th week. In the control group, compared with the values obtained in the 20th week, 

these responses were dampened in the 36th week. This finding shows that yoga was better 

than standard prenatal exercises in improving autonomic nervous system response and 

adaptability in the third trimester of pregnancy.  

Comparisons  

Yogic relaxation techniques are known to improve sympathovagal balance by reducing the 

sympathetic tone in normal volunteers. Guided relaxation has been shown to be more 

effective in reducing physiological arousal than supine rest (Sakakibara et al., 1994). 

Vempati et al. (Vempati et al., 1999) showed a significant reduction in sympathetic 

activity, with a decrease in the LF band power and increase in the HF band power during 

DRT, as well as a significant reduction in breath rate, volume of air inhaled, and oxygen 

consumption (Vempati et al., 2002). The stress reduction and healthier autonomic 

responses observed in this study may point to an all-important effect of yoga, that of 

enhancing the plasticity of the autonomic nervous system thereby improving the system's 

ability to quickly restore its basal state of relaxation after it has responded to a stressor. 

The components of pranayama integrated in the yoga program, ie, meditation and other 

mindfulness practices aimed at physiological rest, may explain the better parasympathetic 
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tone observed during and after DRT in the 36th week. During pregnancy, stressors activate 

the whole system of stress regulation (the hypothalamic-pituitary- adrenal axis) (Mulder et 

al., 2002), releasing large quantities of corticotropin-releasing hormone, corticotropin, 

cortisol, and noradrenalin into the systemic circulation, causing profound changes in the 

functioning of virtually every regulatory system in the body. The stress reduction and 

better autonomic response achieved by practicing yoga may be mediated through these 

pathways. Many pregnancy complications are traceable to biopsychosocial stresses, which 

involve neuro-endocrine-immuno-histochemical pathways.   

8.6. MODE OF DELIVERY 

8.6.1. Summary, comparison with earlier studies & mechanism   

The number of normal deliveries was much higher in yoga than in control group, with 

significant reduction in the need for cesarean sections which was fewer (p =0 .004) in the 

yoga group (15%) than the control group (40%). Looking at the reasons for cesarean 

sections, although the numbers in each category were small, the most notable difference 

between the two groups was as follows: 

44% (8/18) of cesareans in the control group were because of failure to progress compared 

to 29% (2/7) in the yoga group.  

Comparisons 

Reduction in fetal distress and good progress of labor in the yoga group could explain this. 

A positive and prepared attitude of the mother to accept labor as a physiological 

phenomenon could have contributed to these results similar to the observations in the 

Lamaze therapy study (Scott et al., 1976). In the study by (Saisto et al., 2006), group 

psycho-education and relaxation exercises were well received and rated as very helpful in 

reducing delivery fear, which helped in withdrawing their requests for elective cesarean 

section. The integrated yoga module used in this study that included breathing and 
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meditation practices seems to have contributed to these results through reduction in stress 

levels (Satyapriya et al., 2009). 

8.7. ANALGESIA REQUIREMENT 

8.7.1. Summary, comparison with earlier studies & mechanism   

The number of women who required epidural analgesia was significantly lesser in yoga 

than the control group (7.2.3.1.).  

Comparisons 

There are many studies that have shown that nonpharmacological interventions can reduce 

analgesic requirement during labor. Acupuncture (Chung et al., 2003; Jenkins et al., 1993; 

Nesheim et al., 2006; Smith et al., 2006) during the active first stage of labor was found to 

be beneficial for the management of pain during labor with reduced use of epidural 

analgesia (Nesheim et al., 2006). Analgesic requirements during the duration of the first 

and second stages of labor were reduced in hypnotherapy group compared to control group 

(Jenkins et al., 1993). Breathing technique and massage were effective in reducing the 

perception of pain, leading to a more satisfactory birth experience (Yildirim et al., 2004). 

Prenatal mothers’ knowledge, attitudes, and practice of Lamaze training has been shown to 

influence her attitudes toward labor, the requirement of narcotics and conduction of 

anesthesia during labor, and also improve her postnatal health (Scott et al., 1976 & Shih et 

al.,  2005).This can be attributed to more coordinated uterine activity and lesser duration of 

labor. It has   been shown that stress of pregnancy has negative effects on pain perception 

and analgesia requirement during pregnancy (Iwasaki et al., 1997 & Takahashi et al., 

1991). Yoga, practiced throughout pregnancy, may have improved the stress adaptation 

mechanisms that may have contributed to this benefit. 
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8.8. COMPLICATIONS OF PREGNANCY, BIRTH WEIGHT, AND APGAR 

SCORES 

8.8.1. Summary, Comparison with earlier studies & mechanism 

The total number of pregnancy complications was fewer in the yoga group compared to the 

control group (p <0.010) with an odds ratio of 0.17. Birth weight was higher for the yoga 

group than controls with a mean difference of 0.35 kg (p<0.001). Apgar scores: first 

minute Apgar scores showed no significant difference between groups (p<0.221). Fifth 

minute scores were significantly higher in the yoga group than the control group 

(p<0.001). 

Comparisons 

An earlier study with good sample size (169 in yoga and166 in control) showed positive 

effects on birth weight, mode of delivery, and pregnancy complications after integrated 

yoga practices in normal pregnancy (Narendran et al., 2005). However, that study could 

not remove the subject selection bias because the groups were not randomized. The present 

RCT adds supporting evidence to those earlier observations of improved birth weight, 

Apgar scores (fifth minute), and reduced prevalence of PIH and IUGR after yoga. Better 

Apgar score of babies may be attributed to (a) improved birth weight, and (b) decreased 

labor duration, the first correlating with general health and the second with decreased 

exposure to delivery stress. It appears that the mind management techniques of yoga, 

which are meant to improve the quality of life (Oken et al., 2006), greatly contribute to the 

harmonizing effect on the psycho-neuro-humoral-immunological pathways, thereby 

resulting in healthier pregnancy outcomes (FIGURE-8). 
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8.9. ANXIETY, DEPRESSION SCALE & PREGNANCY EXPERIENCE  

8.9.1. Summary, Comparison with earlier studies & mechanism 

Anxiety reduced in 36th week after yoga with significant difference between groups 

(P<0.001 on STAI-A, B).  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 anxiety (STAI-A) by 13.76%  and trait anxiety (STAI-B) by 

5% as pregnancy advanced. Although it is well known that physical activity reduces stress 

and improves health, it appears from this study’s results that, this may not be sufficient to 

prepare the woman to manage the psychological response (anxiety) to acute demanding 

situations of life, i.e. anticipation of complications and pain of delivery. Yoga, by 

definition is mastery over the modifications of mind (Patanjali - chitta vrtti nirodhah) and 

offers techniques that invoke the inbuilt capability to manage the psychological and 

physiological challenges. Regular practice of integrated yoga leads to a balanced state of 

mind (samatvam yoga as stated in bhagavadgita) that does not get perturbed by these 

challenges (Nagarathna et al., 2008) by improving neural plasticity (Allen et al., 2012). 

Anxiety and depression as measured by HADS scale also showed   better reduction in 

anxiety scores 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 experience. 

 

 

157 

 



Comparisons 

There are very few studies that have looked at the effect of yoga on stress, anxiety or 

depression during pregnancy. To our knowledge this is the first study that has reported the 

effect of yoga on pregnancy experience, anxiety and depression.  

STAI in other conditions  

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 (Beddoe et al., 2009 & Vieten et al., 2008).  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. Nidhi et al. 

reported significant reductions in both state (12.27%) and trait (14.97%) anxiety in 

adolescent girls with polycystic ovarian disease (Nidhi et al., 2012). Subramanya et al. 

(Subramanya et al., 2009) 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 (Rao et al., 2009). Twelve weeks of Iyengar yoga reduced the state and trait anxieties 

in normal volunteers (Woolery et al., 2004) and in women with mental distress (Michalsen 

et al., 2005). Our present study observeda15.65% reduction in state anxiety and 9% 

reduction in trait anxiety in yoga group of pregnant women. 

HADS in other conditions 

There was a 48.2% reduction in anxiety levels (HADS) after 6weeks of add-on yoga in 

breast cancer patients undergoing radiation therapy (Banerjee et al., 2007). Sudarshan 

Kriya and related practices reduced the scores on depression from 4.11 ± 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 
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volunteers (Kjellgren et al., 2007). 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 experience. Sun et al. (Sun et al., 2010). Studied the effects of a 12-14 

week yoga program and showed significantly less discomfort in the 38to 40th week of 

gestation with higher self-efficacy expectancy and outcome expectancy in both the active 

and second stages of labor than the women in the control group. 

Anxiety and depression are the experiences that a person actually feels in response to 

perceived stress. Studies using ultrasound Doppler flow velocimetry have shown high 

resistance of the uterine arteries in women with high anxiety scores in the third trimester 

(Teixeira et al., 1999). It has been reported that high scores on perceived stress and anxiety 

are related to increase in HPA-Axis-activity (Van Eck et al., 1996).Based on our results we 

may hypothesize that yoga’s benefits would be mediated through reduction in the abnormal 

activity of the maternal sympathetic-adrenal-medullary system (SAM) and hypothalamic-

pituitary-adrenocortical axis (HPA-axis)(de Weerth et al., 2005). Better autonomic stability 

with reduced sympathetic arousal and increased parasympathetic tone has been 

demonstrated in normal adults (Telles et al., 1993) after yoga. Also, we have shown 

reduced perceived stress and better autonomic adaptability during normal pregnancy after 

integrated yoga (Satyapriya et al., 2009) 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 (Rakhshani et al., 2010) that points to the positive 
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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 

integrated yoga in both normal (Narendran et al., 2005 & Satyapriya et al., 2009) and high 

risk pregnancies (Rakhshani et al., 2010 & Rakhshani et al., 2012). This may also promote 

a healthier ANS programming in the fetus (de Weerth et al., 2005 & Mastorakos et al., 

2006) 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 (Nagarathna et al., 2008). 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. 

8.10. FUNDAMENTAL INTERPERSONAL RELATIONS ORIENTATION   (FIRO-

B) 

8.10.1. Summary, Comparison with earlier studies & mechanism 

In the FIRO-B instrument, our within group analysis showed significant improvements in 

each domain (Expressed Inclusion (EI) P = 0.038; Wanted Inclusion (WI) P< 0.001; 

Expressed Control (EC) P= 0.013; Wanted Control (WC) P=0.01; Expressed Affection 

(EA) P=0.007; Wanted Affection (WA) P=0.001) in the yoga group and no statistical 

significant improvements in the control group. Between groups analysis showed 

statistically significant improvements in the Expressed inclusion and Wanted Control.  

Fundamental Interpersonal Relations Orientation (FIRO) is a theory of interpersonal 

relations, introduced by William Schutz in 1958 (Schutz et al., 1958) who formulated three 

dimensions of interpersonal relations, which he believed were necessary and sufficient to 

explain most human interaction. He named these dimensions as: Inclusion, Control and 
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Affection. FIRO-B scores are graded from 0-9 in scales of expressed and wanted behavior, 

which define how much a person expresses to others, and how much he wants from others 

(Ryan et al., 1977). Therefore, the standard FIRO-B questionnaire consists of 6 different 

spheres: Expressed Inclusion (EI), Wanted Inclusion (WI), Expressed Control (EC), 

Wanted Control (WC), Expressed Affection (EA), and Wanted Affection (WA). Schutz 

believed that the level of interaction an individual wants can be measured in the areas of 

socializing, leadership and responsibilities, and more intimate personal relations within 

these spaces, as mentioned above, we found statistical significance in all domains of FIRO 

B in yoga group as compared to non significant changes in control group.   This points to 

the improved social health similar what is seen in the social domain of WHOQOL which 

showed that there was significantly higher change (5% difference between groups,         

(p< 0.01) in yoga group as compared to control group (7.6.6.1.). In other words, it appears 

that the integrated yoga interventions helped the subjects in becoming more sensitive to the 

surrounding rather than being self centered with worries about the outcome of  pregnancy 

or anxious or depressed. It is also interesting to note that the scores on ‘wanting Inclusion, 

Control and Affection’ have decreased in yoga group pointing to improved confidence in 

her. Also, the increase in scores of  ‘Expressed Inclusion, Control and Affection’ point  to 

the improvement in the attitude of caring for others which is a very important quality 

necessary for parenting that she must  look forward to after delivery.  

8.11. MECHANISMS 

In this section I have tried to propose a conceptual downward causation model (prasava) of  

how the psychological stresses of the mother results in the physical complications during 

pregnancy based on the concepts that were reviewed in the Table 8.11.1 and Figure. 7 

shows the flow  chart of this downward causation of the problem that begins in the mind 
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(manomaya kośa) as uncontrolled  emotional responses to demanding situations of life  and 

manifests in the physical body, the Annamaya  kośa as complications. Further, the Table 

8.12.1. and Figure8 show the reversibility model based on the same scriptures of yoga. The 

concepts of integrated approach of yoga offer the techniques for this reversal which were 

used in this study that has shown the beneficial effects in both the psychological and the 

physical aspects, thus providing the evidence to support this model. 

Annamaya  kośa - At the level of Annamaya  kośa, imbalance at physical level cause 

the secretion of cortisol which is turn acts on the placental CRH affecting Utero placental 

blood flow.  

Prānamaya   kośa - At Prānamaya   kośa, excess and uncontrolled speed of Prana 

causes blockage of Nadis and thus leads to constriction of Prana in Nadis. 

Manomaya kośa-Uncontrolled and excessive speed of thoughts causes activation of 

sympathetic nervous system at the level of Manomaya  kośa. Apart from this repetition 

of thoughts causes loop and sense of freedom is lost and these two above mentioned causes 

lead to malfunctioning of Hypothalamus and thus secretion of Corticotrophin releasing 

hormone is promoted which in turn stimulate the activity of Anterior pituitary for the 

release of ACTH. 

Vijïänamaya kośa - During this period, conflict between right & wrong knowledge 

arises and the sense of ‘I’ feeling takes shape at Vijïänamaya kośa. 

Ānandamaya   kośa - At Ānandamaya   kośa, freedom of an individual is lost and 

disharmony is established in one's health & right knowledge.  
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PSYCHOPHYSIOLOGICAL PATHWAY OF EFFECTS OF MATERNAL STRESS IN 

PREGNANCY ACCORDING TO  

INDIAN SCRIPTURES 

(TaittiréyaUpanisad, Yoga Vasiçöha, Pataïjali yoga sutras) 

Prasava of Pregnancy and its complications. 

8.11.1. SUMMARY TABLE 

Ānandamaya   kośa - freedom from distress -  perfect health Expansion & 
non- activity                                    Right knowledge – Our basic 

Nature is  sat-cit-ānanda  
Total silence 

 
 
 

 
 

 
 
 

 
 

 
 

 
 
 
 

Vijïänamayakośa - Imbalance –conflict between right and wrong knowledge    
 Focussing 
begins            

 lack of right knowledge of happiness Constriction of ‘I’ 

Prānamaya   kośa  ---  Imbalance of prāna  Imbalance 
descends to  
body 
 

Uncontrolled excess prāna  speed   prāna    constriction, blockage of nadis 

Manomaya  kośa  --Imbalance at mind --- Mother Lost 
freedom Uncontrolled excessive speeded up 

thoughts. 
Stress –Sympathetic Nervous System 

Repetition of loop of thoughts - 
constriction.  
Hypothalamus-CRH -Pituitary ACTH  

Annamaya  kośa  :  Imbalance at physical level Imbalance settles down. May lead 
to Spontaneous abortions. 
Structural Malformations, Pre 
eclampsia, Preterm Delivery, 
Reduced birth weight.  

Placenta - Adrenal Cortisol acting on the Placental 
CRH affecting the Uteroplacental blood flow 
Fetus-  Neurotransmitter systems – Amygdale CRH- 
Hypothalamus CRH – Pituitary ACTH 
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FIGURE. 7 MODELS: PRASAVA (YOGA) 

 

*Taittriya Upanisad,Yoga Vasistha,Patanjali yogasutras 
YogicPRASAVA model of etiopathogenesis of pregnancy complications – the stress 
begins in manomaya kosha as persistent intrusive thoughts that percolate as uncontrolled 
excessive prana flow which results in physical manifestations of uncontrolled speed i.e. 
heightened SNS, HPA activation, in stress toxins, and inflammation.  

 

 
164 

 



PRATIPRASAVA MODEL THROUGH (PANCHA KOSHA VIVEKA) 

Techniques of yoga at 

Five kośas return to total health 

(TaittiréyaUpanisad) 

8.11.2. SUMMARY TABLE 

                                        REMEDY ↑ Ānandamaya   kośa Expansion & 
non- activity Freedom from distress - Perfect health- Always untouched by any 

disease. 
Right knowledge – sat-cit-ānanda  
Blissful awareness during 
Meditation. 

Total silence - The inner most 
observe blissful awareness during 
action. 

 
 

 
 

 
 

 
 
 

            REMEDY ↑ Vijïänamaya kośa  
 Focusing begins            Knowledge – Happiness is 

Silence 
Knowledge of  ‘I am that’ 

                           REMEDY ↑ Manomaya  kośa Effortless chanting of 
mantras, meditation on 
expansion. 

Dhyana – Slow down the number of thought per second.  

                                       REMEDY ↑ Prānamaya   kośa 
Reduce prāna  speed – Slow breathing 
 

Diffuse Prana constriction- Let go 

                                        REMEDY ↑ Annamaya  kośa 

Relax- QRT, DRT  
Meditative Postures -  (Prayatna caithilya) 
Body mind relaxed and calmness, self 
awareness ↓ Hypothalamus CRH level in 
mother and fetus, ↓ Pituitary ACTH in mother 
& Fetus,  
↓ Adrenal cortisol, & Placental CRH, & less 
chances of pre-eclampsia and preterm 
delivery. 

Asana, Kriya –  (Ananta – Samapatti)   
Stimulate followed by let go –  
↑Physical strength and flexibility,  
↓ labor pain,  Lesser chances of abortions,  
↓Reduced chances of structural 
Malformations, 
↑Maternal comfort and better birth outcomes,   
↑Better health of the baby & 
Better adaption as a child, adolescent and 
adult. 
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FIGURE. 8 

MODEL: PRATIPRASAVA (YOGA) 
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8.12.2. REMEDY (PRATIPRASAVA) 
 

Explanation: 
Annamaya  kośa- 

The practices that were introduced for remedy at Annamaya  kośa were Asanas (yogic 

postures), Kriyas (yogic cleansing techniques) and relaxation techniques. The principles 

based on which Yogic postures work at the body level are 'stimulation followed by letting 

go' and merging oneself with the state of silence. Postures also played an active role in 

increasing the physical strength & flexibility, maternal comfort & better birth outcomes, 

better health of the baby & better adaption as a child, adolescent, lowering labor pain & 

lesser chances of abortions, reduction in the chances of structural malformations. Similarly 

various yogic relaxation techniques helps in attaining relaxed and calm state of the mind 

and hence the malfunctioning at Hypothalamus which in turn inhibits the over secretion of 

CRH and ACTH from Pituitary in mother & fetus. 

Prānamaya   kośa- 

Various practices of Pranayama which are supposed to be the operational tool at 

Pranamaya Kosa reduce the speed of Prana and thus slow down breathing and hence 

diffuse constriction of Prana. 

Manomaya  kośa- 

'Dhyana' (meditation), which is the most effective practice practiced for the relieve at 

Manomaya  kośa slows down the number of thoughts per second and thereby calm and 

relaxed state of mind is achieved. 

Vijïänamayakośa- 

For attaining relieve at Vijïänamayakośa, one should have the knowledge of happiness 

which is silence and eliminate the sense of 'I'. 

Ānandamaya   kośa – 

At this level, one should understand her true nature which is 'Sat-cit-ānanda. Also the tools 

used for the operation of this Kosa make a person to be free from distress and thereby 

Perfect health is attained. 
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CHAPTER 9 

APPRAISAL 

9.1. SUMMARY AND CONCLUSIONS 

This study has shown that regular practice of integrated yoga specifically designed for 

pregnancy, from the second trimester is better than the standard antenatal exercises that 

have been recommended by the Canadian associations of obstetricians. This is the first 

scientific evidence that points to the improvement in complex cognitive executive 

functions with improved quality of life and better autonomic response after integrated yoga 

in normal pregnancy. 

9.1.1. Labor duration, mode of delivery, complication of pregnancy, epidural analgesia, 

birth weight & Apgar score. 

We conclude that a specialized antenatal yoga program reduces the duration of all three 

stages of labor by more than 2 hours. It also reduces the analgesia requirement and rate of 

cesarean section with better fetal outcomes. We recommend the inclusion of such yoga 

programs in all antenatal clinics. 

9.1.2. Heart Rate Variability & PSS. 

Practicing integrated yoga from the 18th or 20thweek of a normal pregnancy reduces 

perceived stress better than standard prenatal exercises. The parasympathetic tone is 

increased and the sympathetic tone decreased during and after the guided deep relaxation 

period used in this study. 

9.1.3. STAI, HADS, PRAQ & PEQ 

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. 
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9.1.4. Stroop test & fluency test 

Integrated antenatal yoga starting from second trimester helps in improving cognitive 

executive functions (fluency and Response inhibition) and reducing anxiety pointing to the 

role of yoga in promoting better information processing in prefrontal cortex. 

9.1.5. Verbal and visual working memory test 

Visual and verbal working memory improves in pregnant women following IAYT module.   

9.1.6. Conclusion of quality of life (WHO QOL-100) & (FIRO-B). 

Integrated yoga practices can be used effectively to improve the quality of life of pregnant 

women who are distressed by the overwhelming physiological, psychological and 

emotional changes of pregnancy. We were also able to show that yoga interventions as 

well as other as other simple exercises could have a certain level of impact on the 

interpersonal relationships of the pregnant women.  

9.2. STRENGTHS OF THE STUDY 

Strengths of the study were: 

(a) Its prospective randomized control design with a good sample size in which controls 

actively practiced a matched intervention for the same duration of time. 

(b) Specially designed integrated yoga modules for different trimesters.  

(4) Qualified instructors for both yoga and control interventions were used through the 16 

weeks study. 

(c) Measurement of yoga-induced stress reduction objectively. 

(d) The groups were matched at baseline for maternal characteristics. 

(e) Objective finding of improved autonomic response to guided relaxation in the third 

trimester in women practicing yoga. 
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(f) The deep physiological rest that is achieved by the components of pranayama, 

meditation and other mindfulness practices incorporated in the integrated yoga program 

that could explain the observed benefits.  

(g) The first evidence on the benefits of yoga on cognitive functions during pregnancy. 

(h) Evidence for Quality of life. 

9.3. LIMITATIONS OF THE STUDY 

Limitations of the study were: 

(a) We could not control for possible social interaction between the two groups, although 

we had visualized this component and made suitable arrangements while designing the 

study.  

(b) We had only relied on the diaries and verbal reports of the participants when checking 

for home compliance with the assigned practice. 

(c)  We were not able to find the exact reliability and validity of WHOQOL-100 and 

FIRO-B   instruments for the Indian population although these instruments are widely 

used and their reliability has been well-documented globally   in different socio-

economic populations. 

(d)  Dropouts: The unplanned move to a different town in the third trimester due to social 

pressure, although they had registered go through their delivery in this hospital. 

(e) Requests to shift from antenatal exercise group to yoga group because of the wide 

spread popularity of yoga through the media contributed to these drop outs from the 

RCT.  

(f) The study population came from select obstetric units in South Bengaluru only. 

(g) The documentation of the beginning of the first stage of labor was done by noting 

down either, (i) the time when there was cervical dilatation of three cms if the 

participant was already in the hospital or (ii) from the time of her arrival in the 
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hospital; although we did  note down the degree of dilatation on arival, we would have 

missed the time  when  there was more than 3 cms dilatation on arrival.    This may 

have caused some errors in deciding the duration of first stage. As we  did not 

document how many of these women in the two groups had more than 3 cms dilatation 

at the time of admission to the hospital,   our conclusions about the first stage in the 

two groups may be dubious. But this does not apply to the second or the third stage 

wherein the results are clear.  

(h) This study had too many variables which may lead to a query about the accuracy of 

data   although special care was taken to call the participants on different days over a 

period of one week to compete the data acquisition.  Thanks to the examiner Dr Aruna 

Muralidhar who pointed out this limitation of the study.   

(i) This study excluded high-risk pregnancies. Among these risk factors were women 

with hypertension and diabetics, which are quite prevalent in India. That could raise 

the question that whether the results of the study would apply to the general 

population.  

9.4 SUGGESTIONS FOR   FUTURE WORK 

a. Further studies may evaluate the effect of yoga on neuromuscular dynamics and 

psychosocial stresses in pregnancy and its effect on the molecular biology of pregnancy 

and fetal programming. 

b. Long term follow up of the off springs of these two groups would throw light on the 

positive effects of yoga on the development of cognitive functions in the child.  

c. 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 changes involved in stress adaptation are poorly understood           

(Mastorakos et al.,2006). 
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d. More studies in different ethnic groups, in abnormal pregnancies and by use of different 

types of Yoga may throw more light on yoga’s ability to modulate the physiology in 

pregnancy for better homeostasis.  Large cross-cultural cohort studies would be interesting 

to see if similar results could be obtained from a study targeting high-risk pregnancy 

population.   

e. In future studies, these inexpensive yoga techniques may be tried in different cultures for 

the self-management of excessive stress. Such studies would throw more light on the 

generalizability of yoga practice and the reproducibility of the effects of yoga worldwide. 

 

9.5. IMPLICATIONS OF THE STUDY 

As this study offers the scientific evidence for the safety and benefits of this module of 

integrated yoga and 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, we 

recommend that obstetricians incorporate these practices in all antenatal clinics in all 

sections of the society. This study has many clinical implications.  

a. Subjects can avoid surgery during delivery  

b. Pregnancy and delivery becomes enjoyable as the psychological distress reduces 

and quality of life improves. 

c. Improved positive wellness and cognitive functions is a welcome social benefit of 

yoga that adds to promoting a healthy society with more mature mothers and off 

springs.  
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APPENDIX 1 

INFORMED CONSENT FORM 

PROJECT: EFFECT OF INTEGRATED APPROACH OF YOGA IN NORMAL 

PREGNANCY- A RANDOMIZED ACTIVE CONTROL TRIAL  

 

Dr Raghuram Nagarathna                                         Satyapriya Maharana 

M.D.FRCP                                                                M.S., (PhD) 

Principal Investigator                                                Clinical Supervisor, 

Dean, Division of Yoga & Life Science                    SVYASA, Bangalore-560018          

SVYASA, Bangalore- 560 018                                 Ph: 080-26612669                                       

Ph: 080-26507585 

 

Description of Study: In this research study, we will be looking at the relationship 

between psychological stress and its effect on pregnancy. The objective of this study is to 

assess whether   yoga, a psychotherapeutic intervention, can reduce these complications in 

pregnancy.   Yoga based lifestyle interventions will help to improve quality of treatment, 

quality of life and could help to reduce the complications. You have been selected as a 

participant based on your diagnosis and we seek your participation in this yoga for health 

research project. The total duration of study is 4 months where in you will be asked to 

attend yoga classes three days a week for one month and one hour daily home practice. If 

you agree to participate, you will be given a structured clinical interview and then will be 

asked to complete two self-report measures to evaluate anxiety, mood, and depression, 

positive and negative effect.  

At the conclusion of this research study, a discussion of the findings will be available upon 

request by contacting principal investigator Dr.R.Nagarathna or the clinical supervisor M. 

Satyapriya.  

Role of stress during pregnancy: Stress increases the level of a group of hormones, 

which can constrict the blood flow to the placenta, so the fetus may not receive nutrients 

and oxygen it needs for optimal growth. It may increase the risk of fetal complications & 

maternal complications in pregnancy. 

Yoga can prevent stress: Yoga is defined as a tool for achieving positive health. This is 

called stress management program. Here yoga is a relaxation technique. Reduction in stress 
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can be achieved through deep relaxation at the body level by different postures, slowing 

down the rate of breathing through Pranayama, calming down the mind in meditation and 

chanting. These relaxation techniques are simple, harmless, safe, selected specially by 

expert obstetricians.  

Risks/Benefits to the Participant: This stress management program  is expected to 

improve  the quality of life, prevent  the complications of pregnancy, improve  your  

interpersonal relationship to a level of mutual respect by nurturing   pure  love and correct  

the pattern of tension ridden working style by learning a new style of working for the joy 

of contribution and learning. Risks are judged to be minimal.  

Safety: The safety of these physical practices has been tested by earlier practitioners both 

in India and abroad. These practices will be introduced in a gentle and slow pace to bring 

adequate relaxation. If you have any concerns about the risks/benefits of participating in 

this study, we will be happy to discuss and explain the details. In case of any injuries that 

may occur due to any yoga postures, you will be provided all the necessary treatment for 

these injuries   .  

Cost and Payments to the Participant: There is no cost for participation in this study. 

Participation is completely voluntary and no payment will be provided.  

Confidentiality: Information obtained in this study is strictly confidential unless 

disclosure is required by law. You will be assigned a research number, rather than your 

name, which will be recorded on the assessments you receive. You will be asked to fill up 

the information sheet which will be kept confidential and will require you to reveal 

information which cognizes the state of your mental well being, moods and how you are 

coping with this disease at mental, emotional, social and physical level. These sheets have 

questions for which you will only be asked to respond with a single word or number and 

will not be asked to elaborate upon responses. All data will be secured in a locked filing 

cabinet. Your name will not be used in the reporting of information in publications or 

conference presentations.  

Participants Right to withdraw from the Study: You have the right to refuse to 

participate in this study, the right to withdraw from the study and the right to have your 

data destroyed at any point during or after the study, without penalty, except in situations 

that violate state and/or federal law and regulations.  

Termination of Participation: Subject’s participation in the study may be terminated by 

the Investigator under such circumstances wherein:  
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i) The subject fails to adhere to the requirement and regulations put forth till the end of the 

study.  

ii) The subjects default on the treatment or intervention or investigations frequently.  

iii) Participant’s request to withdraw for whatever reason. 

 

VOLUNTARY CONSENT BY THE PARTICIPANT 

 

Participation in this research project is completely voluntary, and your consent is required 

before you can participate in this research. If significant new information related to this 

study becomes available and this information may affect your health negatively, Dr 

Nagarathna / Satyapriya M will alert you immediately. 

I have read this consent form (or it has been read to me) and I fully understand the contents 

of this document and voluntarily consent to participate or consent to participate. All of my 

questions concerning this research have been answered if I have any questions in the future 

about this study they will be answered by the investigator listed above or his/her staff. I 

understand that this consent ends at the conclusion of this study. A copy of this form has 

been given to me.  

 

Participant’s Signature …………………………….Date…………………………………… 

Witness’s Signature 

………………………………..Date:………………………………....... 

 

 

-------------------------------------------------------------------------------------------------------------

-- 

Counter signed by:  

 

 

Signature of the staff                                                                                  Study Coordinator  

-------------------------------------------------------------------------------------------------------------

--- 
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APPENDIX 2 

 YOGA INTERVENTION 

Introduction to Yoga Practices 

The yoga practices consist of loosening exercises, breathing exercises, sitting postures, 

prone postures, supine postures and Präëäyäma.  Emphasis is given to relaxation 

techniques like IRT (Instant Relaxation Technique), QRT (Quick Relaxation Technique), 

and DRT (Deep Relaxation Technique);   also äsanas and Mudräs to strengthen the Pelvic 

floor, which is the most important organ for a pregnant woman, will be taught. Cautions 

and contra-indications at different trimesters during the practice will be followed. 

All pregnant women should start their yoga äsanas with breathing exercises and neck 

loosening exercises to get prepared for further practices. 

Special tip for breathing practices (for beginners) 

i. Learn correct movements of hands, legs, abdominal or thoracic muscles as needed 

in each exercise.    

ii. Use ‘in’ and ‘out’ instructions for inhalation and exhalation. Emphasize on 

complete breathing each time. 

iii. Synchronize the breathing with the corresponding movements. 

iv. Initially the movements will be faster to cope with the higher breathing rate. As 

progress is made, the movements will get slower. 

v. Close the eyes and repeat a few rounds retaining the awareness. 

A.  First 15 minutes of each session will be lectures focusing on:  

1. Information on healthy Pregnancy & its changes. 

2. Concept of yogic healthy life style including moral values (yama Niyama). 

3. Concept of Païca Koña 

4. Benefits of Antenatal exercise. 

5. Benefits of äsanas, Pränäyama & meditation. 

6. Yogic diet for pregnancy. 

7. Yogic lifestyle. 
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Yoga and Exercise Intervention Group Practice Details. 
(60 minutes daily) 

Yoga group 

2nd
 

T
ri

m
es

te
r 

3rd
   

T
ri

m
es

te
r 

Control group 

2nd
  

T
ri

m
es

te
r 

3rd
 

T
ri

m
es

te
r 

A. LECTURES  15mi
n 

10 
min A. LECTURES  15 min 10 min 

B. BREATHING EXERCISES 10mi
n 

 5 min B. LOOSENING EXERCISES 10 min  5 min 

1.Hasta āyāma śvasanam 
         (Hands in and out breathing)  
2.Hasta vistāra śvasanam 
         (Hands stretch breathing) 
3.Gulpha vistāra śvasanam 
         (Ankle stretch breathing)  
4. Vyāghra śvasanam 
         (Tiger breathing)  
5.Setu bandha śvasanam 
         (Bridge posture breathing)  

Yes 
 

Yes 
 

Yes 
 

Yes 
 

Yes 

Yes 
 

Yes 
 

Yes 
 

No 
 

No 

1. Twisting 
2. Forward & backward bend 
3. Side bending  
4. Calf-raise 
5. Hamstring stretch 
6. Lat Pulls- up & down 
7. Calf extension 
8. Hip Abduction 

   Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 

 

Yes 
No 
Yes 
Yes 
Yes 
No 
No 
Yes 

 

C. ASANA POSTURES   15mi
n 

10min C. ANTENATAL EXERCISES  15min 10min 

Standing Asanas 
1. Tadasana  
          (tree pose) 
2. Ardhakati-chakrasana 
          (Lateral Arc Pose) 
3. Trikonasana 
          (triangle pose) 
Sitting Asanas 
4. Vajrasana 
          (The Ankle Posture) 
5. Vakrasana 
         (spine twist pose) 
6. Siddhasana 
         (sage pose) 
7. BaddhaKonasana 
         (Bound Ankle Pose) 
8. UpavistaKonasana 
         (sit with legs apart ) 
9. Squatting 
         (Garland pose) 
Supine Asanas 
10. Viparita karani 
          (half shoulder stand) 
11.Ardha- pavanamuktasana  
         (folded leg lumbar stretch) 

 
Yes 

 
Yes 

 
Yes 

 
 

Yes 
 

Yes 
 

No 
 

No 
 

No 
 

No 
 
 

Yes 
 

Yes 

 
Yes 

 
Yes 

 
Yes 

 
 

Yes 
 

No 
 

Yes 
 

Yes 
 

Yes 
 

Yes 
 
 

No 
 

Yes 

Standing exercises. 
1. Thigh stretch 
2. Push-up & Down 
3. Pulls Downs 
4. Low-Back lift  
Sitting Exercises. 
5. Inner thigh Stretch 
6. Calf stretch 
7. Dips 
8. Squatting  
9. Hip abduction  
10. Shoulder-chest stretch 
11 Neck & upper back stretch 
12. Seated Rowing 
13. Oblique curis 
14. Kick backs 
15. Pelvic Tilt 

 
Yes 
Yes 
Yes 
Yes 

 
Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

 
 
 

 
Yes 
Yes 
No 
No 

 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

 
 

D . PRANAYAMA &  
MEDITATION 

10mi
n 

20min D. SLOW WALKING  10min 20min 

 1. Sectional breathing,  
2. Nadisuddhi, 
3. Sheetali,Bhramari 
4. Nadanusandhana 
5. Om Meditation  

Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 

 
 

 
 

 
 
 

E.  DRT(Deep relaxation technique)   10mi
n 

15min E. SUPINE REST (10 minutes)  10min 15min 
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B. BREATHING EXERCISES 

1. Hands In and Out Breathing (Hasta āyāma 

śvasanam) 

Sthiti: Tadäsana 

Technique: 

• Stretch out your arms in front, in level with your 

shoulders and bring the palms together. 

• Inhaling spread your arms sideways in horizontal plane. 

• While exhaling bring the arms forward with palms touching each other. 

• Repeat 5 times, making your arm movements, continuous and synchronizing with 

the breath flowing in and out rhythmically. 

• Relax in Tadäsana. Feel the changes in the breath and the body the back of the 

neck. 

                

2. Hands Stretch Breathing (Hasta vistāra śvasanam) 

Sthiti: Tadäsana 

Technique: 

• Stand erect with feet together (heels together and toes 4 to 6 inches 

apart) relaxed by the side of the body. 

• Gently bring your hands in front of the chest. 

• Interlock the fingers and place the palms on the chest. 

• Collapse and relax your shoulders. 

• Close your eyes. 

Technique: 

Stage I: (Horizontal) 

•  While inhaling, stretch the arms straight out in front of your body so 

that the arms are at shoulder level. 

• At the same time twist the hands so that the palms face outwards. 

• Fully stretch the arms, but do not strain. 

• Now, while exhaling reverse the process and bring the palms back on 
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to the chest. 

• Collapse the shoulders again. 

• This is one round. Repeat 5 times. 

Stage II: (At 135 ®) 

• Repeat the same movements now stretching the arms 

above the forehead at an angle of 135®  

• Repeat 5 times. 

Stage III: (Vertical) 

• Again repeat the same movements, this time stretching the 

arms vertically above the head. 

• While moving up and down the palms close to the nose tip. 

• Repeat 5 times. 

                   

3. Ankle stretch breathing (Gulpha vistāra śvasanam) 

Sthiti: Tadäsana 

Technique: 

• Open the eyes and fix your gaze on a point on the wall ahead. 

Place the palms on front of your thighs. 

• While inhaling, raise your hands and stretch the ankles. Feel 

yourself growing taller and firm. 

• As you exhale, bring your hands and heels down. 

• Repeat 5 times keeping the movement of hands and ankles 

continuously, breathing in synchronization. Feel the stretch 

from your ankles up to finger tips as you reach upwards. 

• Relax in standing position, hands by the side of the thighs. Observe your breath and 

enjoy the stability for a few seconds. 

4. Tiger Breathing (Vyāghra śvasanam) 

Sthiti: Dandäsana 

Technique: 

• Come to Vajräsana. 
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• Lean forward and place the hands flat on the floor in line 

with fingers pointing forward. Arms, thighs and heels 

should be about one shoulder width apart. The arms and 

thighs are perpendicular to the floor. 

• While inhaling raise the head and look at the ceiling. 

• At the same time, depress the spine making it concave. 

• While exhaling, arch the spine upwards and bend the 

head downward bringing the chin towards the chest. 

• This constitutes one round of tiger breathing. 

• Repeat 5 rounds. 

5. Setu bandha śvasanam (Bridge posture breathing)  

Sthiti: Dandäsana 

Technique: 

• Lie supine with your legs together and hands by the 

side of the body. 

• Fold both the legs placing the heels on the ground 

near to the buttocks. 

• While inhaling raise the buttocks and the trunk up as 

far as you can. 

• While exhaling slowly lower them down to the floor. 

• This is one round, Repeat five times. 

 

C. ASANA POSTURES   

Standing Asanas 

1. Tadäsana (Tree pose) Initial Standing posture - Tadäsana 

• Stand erect with feet close together. 

• Place the hands along the thighs with fingers stretched out. 

• The legs, trunk and the head are aligned in a straight line. 

• Close the eyes and observe the balance. 

2. Ardhakati-chakräsana (Lateral Arc Pose) 

Sthiti: Tadäsana 
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Technique: 

• While inhaling, slowly raise the right arm sideways up above 

the head until arm touches the ear, palm facing left. 

• Bend slowly on the left side; slide the left palm down as far as 

possible along the left leg. Exhale as you bend. Raised hand 

should not bend at the elbow. Knees straight. Breathe 

normally. Breathe normally. Maintain for about a minute. 

• Close the eyes for a few minutes at the final posture. If it is 

difficult to maintain the body balance, better keep the eyes 

open. 

• Return to position 1 inhaling completely. 

• Bring the hand down to sthiti position. 

• Repeat on the left side, by bending towards the right. 

3. Trikonäsana (triangle pose) 

Sthiti: Tadäsana 

Technique: 

• While inhaling, spread the feet apart by about a meter and raise 

both the hands slowly till they reach the horizontal position 

simultaneously.  

• Slowly bend to the right side until the right hand reaches the right 

foot. The left arm is straight up, in line with the right hand. Palms 

face forward. Stretch up the left arm and see along the fingers. 

• Maintain for about one minute with normal breathing. 

• Return slowly to Sthiti.  

• Repeat on the left side. 

Sitting Äsanas 

4. Vajräsana (The Ankle Posture or Thunderbolt Pose) 

Sthiti: Dandäsana 

Technique: 

• This is also a sitting meditative posture. 
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• Slowly bend the right leg and keep the right heel stretched under the buttocks. 

• Bring the left leg under the left buttock. 

• Keep the knees close to each other, spine erect, the head, shoulders and buttocks in 

a vertical line. Rest the palms on the upper part of the thighs or covering the knees.  

• Bring the awareness to breathing. 

• Focus on the normal rhythm of breathing, sensing the weight settling into the pelvis 

as the lower back lengthens with exhalations and the upper body and chest becomes 

lighter during inhalations. 

• Circle the shoulders loosely to release them and lengthen the back of the neck by 

bringing the chin down slightly towards the chest. 

• Return to Sthiti. 

 

5. Vakräsana (spine twist pose) 

Sthiti: Dandäsana 

Technique: 

• Bend the right leg at the knee and place it beside the left knee. 

• Straighten and twist the waist towards the right as you exhale. 

Bring the left arm around the right knee and catch the right big 

toe. 

• Take the right arm back and keep the palm on the ground in 

such a way that the trunk is kept erect with a proper 

twist. 

• After maintaining for about a minute with normal 

breathing return to Sthiti and relax for a while in 

Sithila Dandäsana 

• Repeat the same on the other side.      

6. Siddhäsana (sage pose) 

Sthiti: Dandäsana 

Technique: 
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• Bend the right leg completely at the knees and place the foot under the left thigh 

with the heels pressed against the perineum. 

• Bend the left leg at the knee and place the left heel on the right heel. 

• Tuck the toe of the left foot in the fold of the right knee. 

• Push the right hand into the fold of the left knee and pull up the right big toe to 

ensure that it is kept pressed against the inner thigh. 

• Make sure that both the knees are resting on the ground. 

• Sit erect with hands resting on the thighs in Cin Mudra with elbows bent. 

7. BaddhaKonäsana (Bound Ankle Pose) 

Sthiti: Dandäsana 

It is also called as Tailor Sitting Pose. The following postures are the basic pregnancy 

exercise, which I recommend you try to practice every day throughout your pregnancy. 

While they benefit your whole body, they are especially useful in increasing the mobility 

of your pelvis and enhancing your awareness of the parts of your body, which are most 

involved in giving birth. They will help you to feel at ease and comfortable in natural 

upright positions for birth and labour, and to be in touch with your instincts. These are the 

most important postures to practice in this period. 

Sthiti: Sitting perpendicular to the ground 

 

Technique: 

• Slowly bend the knees and bring the soles of your feet together at a comfortable 

distance from your body. Later, when you have relaxed a little, you can draw them 

in closer. The outside edges of the feet should be touching, with the soles of the feet 

opening outwards eventually. 

• If your thighs are not touching or close to the floor then you can place a soft 

cushion underneath each knee support. 

• Focus on your breathing and the way your body contacts 

the floor. 

i. Leaning Back 

• Now mobile away from the wall if you are using are using 

one. Lean back, supporting your body with hands, making 

sure your shoulders are relaxed. 
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• Focus on your breathing and allow the breath to flow through your whole body, 

imaging the exhalation starting from the base of your skull, traveling down your 

spine, through your pelvis and hips all the way to your feet. Imagine the inhalations 

coming through the soles of your feet, around your knees, through your thighs and 

hips, and then up slowly to fill the whole length of your lungs, from the base to just 

under the collarbones. Continue in this way in a comfortable rhythm for three or 

four cycles of the breath, feeling tension in the groin releasing as you breathe. 

• Now move back against the wall so that your lower back is supported and, still in 

tailor sitting, bring your feet towards your body, keeping a feeling of softness in the 

groin so that the energy can flow freely through your body. Use your hands gently 

to relax the muscles of your legs, loosening the calf muscles and turning the thigh 

muscles from the inside to the outside of the 

thighs. 

ii. Leaning Forward 

• Now lean forward slightly from the hips, 

touching the ground in front of you gently with 

your hands. 

• Relax your spine and allow your head to tilt towards your chest to relax the back of 

your back. 

• Focus your awareness on your breathing, and as in basic sitting feel your hips and 

the base of your spine lengthen downwards as if you are 

planting the root of the spine into the ground each time you 

exhale. With each inhalation, keep this grounded feeling and 

slowly lengthen and uncurl to come up into an upright position, 

your spine making contact with the wall one vertebra at a time. 

Take your time, remembering that it is the breath that returns 

your body to the upright position. 

iii. Sitting Upright 

• Relax and spread your shoulders, letting your hands 

rest on your knees with the palms up. 

• Now close your eyes and feel the pull of gravity 

underneath you. Notice the way you’re sitting bones 
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make contact with the floor and release your lower back downwards towards the 

roots like a long heavy tail. Feel your hip joints going down on the ground. 

• Bring your awareness to the rhythm of your breathing. Focus on the exhalations 

and feel the ripple of the breathe move from the top of your neck all the way 

through the curves of the spine to the root, but without pushing the exhalation 

down. Just let it happen. Imagine the roots going deep into the earth. 

• When the breathe comes in, keep the grounded feeling in the pelvis and the hip 

joints. Feel the inhalations being from the roots and ripple from the base upwards, 

so that your spine releases and lengthens while the incoming air and be aware of a 

gentle lengthens while the incoming air and be aware of a gentle lengthening of 

your trunk each time you inhale. Allow the inhalations to fill the whole length of 

your lungs from the base of the collar bones. 

• Continue breathing comfortably, feeling any tightness in the hips or the groin 

melting and releasing with the breath. Enjoy a feeling of openness in the pelvis. 

Relax and release the muscles of the pelvic floor. Be aware of the gentle 

lengthening of the space your baby occupies between the top rim of your pelvis and 

the lower rim of your pelvis and the lower rim of your rib cage while releasing and 

letting go of your shoulders. Continue for up to three minutes. You can continue for 

up to ten minutes once you feel comfortable and relaxed in the position. 

8. UpavistaKonäsana (sit with legs apart) 

Sthiti: Dandäsana  

Technique: 

• Sitting on the floor with legs wide apart is both comfortable and beneficial in 

pregnancy. The pelvis is well grounded and the diameters of the pelvic canal 

widen, encouraging a feeling of openness. Mobility of the hip joints increases while 

the muscles of the inner thighs and the backs of the legs lengthen and release. This 

posture stabilizes and anchors the pelvis and so enhances the release of tension 

along the spine and in the neck and shoulders. 

• Regular practice of this position will increase your confidence in being able to open 

your body to give birth and enhance your awareness of the way your pelvis is 

widening and loosening to make space for your baby. You can sit like this as often 

as you like or use this position for your breathing practice. 
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• Start in the basic sitting position with your lower back supported by a wall or a 

corner. This posture can also be done sitting back-to-back with a partner or with 

your partner’s feet supporting the spine. 

• Spread your legs as wide apart as possible without exceeding your natural limit.  It 

is not important how wide you can open your legs but rather how comfortable you 

feel. Focus your awareness on your breathing and the way your body contacts the 

floor. 

A. Leaning Back 

• Move away, if you are using the wall for support, 

and then lean on to your hands to release tension in 

the groin, as you did in tailor sitting. Support your 

trunk with your arms without tensing your neck 

and shoulders. 

• Using your imagination, breathe through your whole body as you did in tailor 

sitting, the exhalations moving from the top of your neck to your feet, and the 

inhalations from your feet upwards. 

B. Leaning Forward 

• Lean forward slightly, moving so that your lower back 

is supported by the wall again if you are using one. 

Touch the ground lightly with your hands, your weight 

going down into the ground through your sitting bones 

and hip joints. 

• Use your breathing as you did leaning forward in 

tailor sitting, grounding the root the root of the spine 

while exhaling and slowly lengthening and 

uncurling along the length of your spine while 

inhaling until you are sitting upright once more. 

• Then spread out and relax your shoulders and drop your arms by your sides, hands 

resting lightly on your thighs, palms up. 

9. Maläsana (Garland pose) 

Sthiti: Dandäsana  

Technique: 
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• Maläsana regularly helps to increase the mobility of your and hip joints. When 

you squat, the extensor muscles in the back, buttocks and pelvic floor lengthen and 

relax, while the muscles in front of your body shorten or contract. In this position, 

your pelvic floor relaxes and the blood supply to the whole 

pelvic area improves. The perineal tissues relax and can 

stretch evenly when you squat, so regular practice may help 

to prevent tearing in the final stages of the birth. 

• Squatting is a perfectly natural sitting and resting position 

which every toddler uses instinctively before standing and 

walking. 

Supine Äsana 

Sthiti (Initial) for Supine Posture 

• Lie down on the back with legs together. 

• Stretch the hands straight above the head, biceps touching 

the ears and the 

• Palms facing the ceiling. 

• Close the eyes. 

Technique: 

Sithila (Relaxation) for Supine Posture - Saväsana 

• Lie supine on the ground with hands and feet apart. 

• Slightly stretch the body and allow the whole body to relax completely with eyes 

gently closed. 

• Become aware of different parts of the body starting from toes to head. Feel the 

spread of relaxation in all parts of the body progressively. 

• With regular long practice, the relaxation will become deeper, natural and 

spontaneous. Then the whole body is relaxed to the extent that one forgets the 

body. The mind experiences alert full rest. 

10. Viparita karaëé (Half shoulder stand) 

Sthiti: Saväsana 

Technique: 
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• Begin by lying on the ground, legs raised, knee bent, feet against the wall, buttocks 

30-40 cms. away from it. Do not bring the thighs too near the abdomen, for this 

will block blood circulation in the groin region. 

• Make sure the back, neck and head are in a straight 

line, with the chin slightly lowered in order to avoid 

arching the neck and tightening the cervical 

vertebrae. 

• Keep the arms at a slight distance from the trunk, if 

possible with the palms if the hands turned upward, 

thus resting the shoulder blades properly on the 

ground. 

• Before relaxing spend a few seconds straightening the shoulders blades properly on 

the ground. 

• Before relaxing spend a few seconds straightening the shoulders as if to fix them to 

the ground.                  

11. Ardha- pavanamuktäsana  (Folded leg lumbar stretch) 

Sthiti: Saväsana 

Technique:  

Type-I (with one leg) 

Lie down on your back with legs together and hands spread 

sideways at shoulder level. 

Palms are placed firmly pressed on the ground. 

Fold the right leg at the knee, placing the right ankle by the side 

of the left knee.  

Inhale. 

While exhaling slowly move the right knee to the right side 

towards the floor, as far as comfortable and simultaneously turn 

the head to the left as far as you can. 

Then inhaling, raise the right knee up & turn the head back to the 

centre. 

Now, while exhaling move the right knee to the left towards the floor and simultaneously 

turn the head to the right. 

224 

 



While inhaling bring back the right knee and the head to the starting position (i.e to the 

centre). 

This is one round 

Repeat the same on the left side i.e. with the left leg folded and right 

leg straight on the floor. 

Type-II (with both legs) 

Repeat as in type-I with both legs folded. 

 

D. PRÄËÄYÄMA & MEDITATION 

1. Sectional Breathing 

This is a preparatory breathing practice for doing Präëäyäma. It chiefly corrects the 

breathing pattern and increases the vital capacity of the lungs. It has 3 sections:  

A. Abdominal Breathing of Diaphragmatic Breathing (Adhama) 

i. Sit erect in Vajräsana Exhale. Inhale completely, slowly and 

continuously. This is called puraka. The abdomen is made to bulge 

continuously with the air entering especially into the lower sections of 

the lungs. Before exhaling stop the breath (Antarya Kumbhaka) for 

a second. While exhaling (Rechaka) the abdomen is drawn inwards 

continuously and slowly. Before the breath is reversed, stop the breath 

(Bahya Kumbhaka) for a second and inhale. Repeat the breathing cycle. There should be 

no jerks in the whole process. It should be smooth, continuous and 

relaxing. 

ii. The diaphragm separating the thorax from the abdomen descends 

during inhalation with the bulging of the abdomen. This increases the 

airflow into the lower sections of the lungs. The rhythmic movement 

of the diaphragm massages the contents of the abdomen gently, and 

helps the organs to function normally. It promotes the general 

circulation also. 
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B. Thoracic (chest) breathing or intercostals breathing (Madhyamä) 

i. In this sectional breathing performed while sitting erect in Vajräsana, inhalation and 

exhalation are performed by expanding and contracting the chest only. Air flows through 

both nostrils. Slowly and continuously. The abdomen is controlled to avoid its bulging. 

ii. The middle lobes are opened up fully by this of breathing.  

 

C. Upper lobar breathing or Clavicular breathing (Adya) 

i. Sit erect in Vajräsana. Raise the collar bones while inhaling. 

Keep the abdominal muscles contracted. The air is forced into the 

uppermost regions of the lungs thus ventilating the upper lobes. 

ii. The sparingly used upper lobes of the lungs will be properly 

aerated by this breathing. 

iii. These three sectionalized breathings are also called ‘Adhama’, 

‘Madhyama’ and ‘Adya’.  

iv. In complete Yogic breathing technique all the above three types will be combined. 

During inhalation, the ‘Adhama, Madhyama and Adya occur sequentially and during 

exhalation the same sequence namely abdominal, chest and Clavicular breathings occur.  

v. The whole process should be relaxing and comfortable, without any tension on the face. 

vi. Four Mudrā are generally associated with these sectional breathings. They are Cin 

Mudrā for Adhama, Cinmaya Mudrā for Madhyama and Adi Mudrā for Adya and 

Brahma Mudrā for complete Yogic breathing. 

 

D. Full Yogic Breathing 

Full yogic breathing is a combination of all the three sections of 

sectional breathing. 

Sthiti: Vajräsana 

Technique:  

1. Place the hands resting on the abdomen at the navel in Brahma 

Mudrā. 
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2. During inhalation, the Adhama, Madhyama and Ādya Präëäyäma occur 

sequentially. 

3. Now exhale in the same sequence (abdominal, chest and clavicular). 

4. Repeat this breathing cycle five times. 

2. Näòiçuddhi  
(Purification of Subtle Perception Paths) 

i. The Näòiçuddhi is similar to Anuloma, Viloma, with the 

difference that inhalation and exhalation are done through alternate 

nostrils. 

ii. Sit erect in Padmäsana  (or any other meditative posture). 
Exhale completely. 

iii. Close the right nostril with the thumb of the right hand. Inhale 

slowly, steadily and deeply as long as possible. Follow the entire 

course f the breath by feeling the movement of air. Do not hold the breath inside 

(Kumbhaka). 

iv. Release the right nostril and close the left with the little and ring fingers of the right 

hand, and breathe out through the right nostril. Again breathe in through the right nostril. 

This forms one round of Näòiçuddhi. 

v. Inhalation and exhalation from each side should be of the same duration (in the 

beginning the duration may be unequal). 

vi. OM “AUM” can be mentally recited during inhalation and exhalation. 

vii. To start with, one can have nine rounds and this can gradually be increased. 

viii. Early morning and late evening are good for this practice. 

3. Çétali Präëäyäma (Beak-Tongue Präëäyäma) 

i. Fold up the sides of partially protruded tongue so as to form a long narrow tube 

resembling the beak of a bird. The passage is further narrowed by pressing the lips round 

the tongue. Inhale, making a hissing sound and perceive the cooling effect of the air as it 

passes through the tongue. 

ii. Allow the breath to be stopped effortlessly. Exhale through both nostrils. 

iii. Then allow the breath to be held comfortably before the next inhalation. 

iv. Repeat the cycle 5 times. 
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4. Bharämari 

 (Bee - Sounding Präëäyäma) 

i. Sit in Padmäsana. 

ii. Breathe in through both nostrils in such a way that a fine sound like the one produced by 

a male bee is heard. 

iii. Allow the breath to sop effortlessly, slowly exhale while producing a sound from the 

mouth and nose, so as to produce a sweet musical humming sound like a female bee. 

iv. Hold the breath and slowly release. 

v. Repeat the cycle 5 times. 

vi. It is said about Bharämari.  

5. Nadanusandhana (A-Kara, U-Kara, M-kara, A-U-M) 

A. A-Kara Chanting 

Sthiti: Vajräsana 

Technique:  

• Sit in any meditative posture and adopt cin- mudrā. 

• Feel completely relaxed and close your eyes. 

• Inhale slowly and completely. 

• While exhaling chant ‘AAA’ in a low pitch. 

• Feel the sound resonance in the abdomen and the lower parts of the body. 

• Repeat nine times. 

B. U-Kara Chanting 

Sthiti: Vajräsana 

Technique:  

• Sit in any meditative posture. 

• Adopt Cinmaya Mudrā. 

• While exhaling chant ‘AAA’ in a low pitch. 

• Feel the sound resonance in the chest and the middle part of the body. 

• Repeat nine times. 

C. M-Kara Chanting 

Sthiti: Vajräsana 
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Technique:  

• Sit in any meditative posture. 

• Adopt Adi Mudrā. 

• Inhale slowly and completely. 

• While exhaling chant ‘MMM’ in low pitch. 

• Feel the sound resonance in the entire head region. 

• Repeat nine times. 

D. A-U-M Chanting 

Sthiti: Vajräsana 

Technique:  

• Sit in any meditative posture. 

• Adopt Brahma Mudrā. 

• Inhale slowly and completely to fill the lungs. 

• While exhaling chant ‘A-U-M’ in a low pitch. 

• Feel the sound resonance throughout the body. 

• Repeat nine times. 

 

6. OM-Meditation 

Sthiti: Sit in any comfortable meditative posture feeling completely relaxed 

Technique:  

Phase-I 

Close your eyes and start chanting OM mentally. Allow the 

mind to repeat Om continuously without break. If there are 

distractions, you chant OM faster, not giving a chance for 

distractions. After a while the chanting slows down. 

Consciously slow it down further. If the mind jumps to 

distractions, again increase the speed of japa of OM kara. 

Thus, by increasing and allowing the speed to slow down, 

you should be able to have an unbroken stream of the japa in 

the mind. 
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Phase – II 

Make the chanting soften and soften and gentler and gentler, and more and more effortless. 

As you progress on the path of meditation, you will reach the second phase of japa in 

which you start feeling the vibration of the japa in some parts of the body and later 

throughout the body. 

Phase – III 

As you slow down the japa of OM, observe the gap between two OM’s. Further you slow 

down. Further you slow down; the gap widens and widens to diffuse into silence. 

Phase – IV 

The very deep experience of silence helps to expand from the 3 dimensional awareness of 

the body to all pervasive awareness. The bed of silence becomes deeper and more 

expansive – an ocean of silence with waves on it. Now merge into complete silence 

AJAPA. This silence is the source of creativity, Power, Knowledge and Bliss. 

Phase – V 

From this deep ocean of silence in the heart region, let one OM emerge as an audible sound 

which diffuses into the entire body and the space all around. Enjoy the beautiful vibrations. 

Blink the eyes slowly, gently open the eyes and come out of meditation. 

 

E. Deep Relaxation Technique (DRT) 

Sthiti: Saväsana 

TECHNIQUE 

Gently move your whole body, make yourself comfortable and relax completely. 

Phase-I 

Bring your awareness to the tip of the toes, gently move your toes and relax. Sensitize the 

soles of your feet; loosen the ankle joint; relax the calf muscles; gently pull up the knee 

caps release and relax; gently pull up the knee caps release and relax; relax your thigh 

muscles, buttock muscles; loosen the hip joints, relax pelvic region and the waist region. 

Totally relax your lower part of the body. R..e..l..a..x.. . Chant A-kara and feel the 

vibration in your lower parts of the body. 

Phase- II 

Gently bring your awareness to the abdominal region and observe the abdominal 

movement for a while, relax your abdominal muscles and relax the chest muscles. Gently 
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bring your awareness to your lower back, relax your lower back, and loosen all the 

vertebral joints one by one. Relax the muscles and nerves around the backbones. Relax 

your middle back, shoulder blades and upper back muscles, totally relax. Shift your 

awareness to the tip of the fingers, gently move them a little and sensitize. Relax your 

fingers one by one. Relax your palms, loosen the wrist joints, relax the forearms, loosen 

the elbow joints, relax the hind arms-triceps, biceps and relax your shoulders. Shift your 

awareness to your neck. Relax your middle part of the body, totally relax. R..e..l..a..x.. . 

Chant U-kara and feel the vibration in the middle part of your body. 

Phase-III 

Gently bring your awareness to your head region. Relax your chin, lower jaw and upper 

jaw, lower and upper gums, lower and upper gums, lower and upper teeth and relax your 

tongue. Relax your palates-hard and soft, relax your throat and vocal chords. Gently shift 

your awareness to your lips, relax your lower and upper lips. Shift your awareness to your 

nose, observe your nostrils, and feel the warm air touching the walls of the nostrils as you 

exhale and feel the cool air touching the walls of the nostrils as you inhale. Observe for a 

few seconds and relax your nostrils. Relax your beautiful smile on your cheeks. Relax your 

eye balls muscles, feel the heaviness of eye balls, relax eyelids, eye brows and in between 

the eye brows. Relax your forehead, temple muscles, ears, the sides of the head, back of 

the head and crown of the head. Relax your head region, totally relax, R..e..l..a..x.. . and 

chant M-Kara feel the vibration in your head region. 

Phase-IV 

Observe your whole body from toes to head and relax, chant an AUM in a single breath. 

Feel the resonance throughout the body. 

Phase-V 

Slowly come out of the body consciousness and visualize your body lying on the ground 

completely collapsed. 

Phase-VI 

Imagine the vast beautiful blue sky. The limitless blue sky. Expand your awareness as vast 

as vast as the blue sky. Merge yourself into the blue sky. You are becoming the blue sky. 

You are blue sky. You are becoming the blue sky. Your are the blue sky. Enjoy the infinite 

bliss. E....N…..J…..O…..Y the blissful state of silence and all pervasive awareness. 

Phase-VII 
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Slowly come back to body consciousness. Inhale deeply. Chant an ‘AUM-kara’. Feel the 

resonance throughout the body. The soothing and massaging effect from toes to head. 

Phase-VIII 

Gently move your whole body a little. Feel the lightness, alertness and movement of 

energy throughout the body. Slowly bring your legs together and the hands by the side of 

the body. Turn over to the left or the right side and come up when you are ready. 

Savasana in Lateral Position (Matsayä Kridäsana) 

Sthiti: Life supine on the ground with ground with hands and feet apart. Raise the 

left arm above the head and turnover to left side; keep leg straight and the other knee 

is bent and support on cushion. 

i. Slightly stretch the body and allow the whole body and allow the whole body to relax 

completely. 

ii. By concentrating the mind on different parts of the body starting from the toes to the 

head, a feeling of relaxation is propagated. 

iii. This auto suggestion can be learnt initially with the help of the guide or the teacher who 

gives the instructions. Gradually one learns to suggest oneself to relax part by part. 

iv. As one gets control, the art of relaxation will be natural and spontaneous. Then the 

whole body is relaxed to the extent one forgets the body and the mind experiences alertful 

rest. 
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CONTROL INTERVENTION 

 

A. LECTURES 

1. Twisting 

Technique:  

• Spread the legs about one meter apart. 

• Raise the hands sideways parallel to the ground while 

inhaling. 

• Keep the legs firm on the ground and twist to the right, 

keeping the right hand straight. 

• Simultaneously twist the neck and look at the tip of the 

fingers. 

• Bend the left hand at the elbow to bring the hand close to the 

chest. 

• Come back while inhaling. 

• Repeat the same on the left. 

• Gradually increase the speed to your maximum capacity. 

• Repeat 10 to 20 rounds. 

• Slow down the speed and stop the practice. 

• Relax in Tadasana.  

2. Forward & Backward Bending 

Technique: 

• Stretch the arms straight above the head with the palms facing 

forward. 

• Inhale and bend backwards with arms stretched above the 

head. 

• While exhaling bend forward as much as possible. 

• While inhaling come up and bend backwards and go on 

rapidly to forward bending with exhalation. 

• Repeat 20 times with increasing speed. 

• Gradually slow down and ultimately stop the practice. 
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3. Side bending 

Technique: 

1. Keep the legs about one meter apart. 

2. Raise the hands sideways parallel to the ground while inhaling. 

3. Bend to the right till the right hand touches the right heel while exhaling. Bend in the 

same plane.  

4. Look at the palm of the left hand directing forwards. Come up with inhalation. 

5. Repeat 4 or 5 times to the right and left side alternately. 

6. Relax in Tadasana. 

 

4. Calf Raise 

Forefeet supported on a low board, raise up on 
the toes the slowly lower heel to the floor. 

 

5. Hamstring stretch. 

Using a char for balance, place one leg in front with heel on the floor. 

Keep your leg straight and bend forward from the waist until you feel 

a gentle stretch in the back of your leg and buttocks. Remember not to 

bounce during these exercises.  
 

6. Lat Pulls- up & down 

Seated on a bench ( kneeling on the knee ) Grasp the 

bar slightly wide than shoulder width apart, pull the 

bar down in front of your face shoulder levels than 

under control return to the start position.  

7. Calf extension 

Insteps on the pedals and legs Straight,  

Push pedal away From you with your toes. 

Under return to the starting Position.  
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8. Hip Abduction- For Hips 

Lying on your side, raise your 

top leg 10 – 15 cm. Switch side 

and repeat. 

 

C. ANTENATAL EXERCISES 

STANDING EXERCISES 

1. Thigh stretch 

Holding onto the back of a chair for balance.  

Bend one leg up behind you and gasp the ankle. 

Slowly move the leg back until you feel a gentle stretch. 

To increase the stretch you can pause your hip gentle forward. 
 

2. Push-up & Down (chest/Shoulder) 

With back firm and flat (not sagging) and hand under the shoulder, push 

up Straightening the arms.  

To maintain comfort, use the knee instead of your toes as the pivot point 

/ support or use the table or bench for hands placement.  

As your pregnancy progress, doing push-Ups to a table or a bench may 

accommodate the growing abdomen and help you maintain proper 

posture while doing exercises  

 

3. Pulls Downs (Mid-Back/Posterier shoulder) 

Drape your tubing evenly over the top of an open door, with a towel between 

the tube and the door to protect the tubing. Reach up with your arms and 

grasp the tubing such that there is some resistance at the start of the pull-

down. While bending at the elbows, pull downward with your arms until 

your hands reach shoulder height. Slowly return to the start position and 

repeat. Note that as your pregnancy progress it may become difficult to get 

closer enough to the door. At this stage a hook in the wall or a sturdy shower 

rod may be a good alternative.  

 

235 

 



4. Low-Back lift 

Put a skipping rope or long towel under both thighs and 

hang onto both ends. With your knee bent 45˚ and hip 

at 90˚, straighten at the waist using with your lower 

back. Hold for 20 seconds and then relax. Repeat 10 – 

15 times. 

 

SITTING EXERCISES. 

1. Inner thigh Stretch 

In a setting position, put the soles of your feet together. 

Placing your hands behind for support. 

Lower your knees toward the floor. 

2. Calf stretch 
Using a chair or the wall for the support,  

Extent one leg behind, 

Keeping both feet flat on the floor. 

With toes pointing forward. 

 
3. Dips 
With the palms supported on a chair or bench, 

behind your back, extend the arms until they are 

straight. Lower your body so that your upper arm 

is parallel to the ground. For varying levels of 

difficulty, you can keep your legs fully extended 

and pivot off your heels or you can bend your knees and keep your feet 

flat on the ground. If necessary, use a support booster under your 

buttocks.  

 

4. Squatting  

With your arms held out front for balance, Feet Shoulder- width apart a 

toes pointing slightly outward, bend the leg squatting (not lower than 

thighs parallel with the floor) then return to the full standing position. 

Try to keep your knee directly above your ankle during these exercises.  

236 

 



Use a wall for back support if you wish. As your pregnancy progresses try to holding unto 

a hair or ledge for support. Alternative, you can perform a front lunge by steeping forward 

with one leg, bending the knee shifting your weight over it while keeping the upper body 

erect and back ‘flat’. Repeat alternately to the other side.     
 

5. Hip abduction (for 
Inner thigh) 

Lying on your side, rest 

the foot of the top Leg 

on bend about 30 cm high then pull the bottom leg up to the top one. Switch sides and 

repeat. 

6. Shoulder-chest stretch 

Stand facing the wall, placing your palm and forearm against it, then turn 

your body Away from the wall you feel gentle and stretch in your chest 

and shoulder Maintain a small bend in your elbow. 

 

7. Neck & upper back stretch 

While standing, grasp Hand 

Together and reach the arms 

Out front at chest height. 

 

8. Seated Rowing 

Setting on the ground with your leg extended 

back straight or slightly leaning back, hook the 

tubing under the soles of your feet, Reach 

forward and grasp the tubing such that you have 

some resistance when you start rowing. With 

your elbow bent, pull backwards until your hands are at your side. At the end of this 

movement your shoulder blades should be squeezed together and your chest pushed 

forward. Slowly return to the start position.   
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9. Oblique curis 
Lie on your side with your knees bent, 

and your shoulders, hips and knees in 

line. Lift your upper body off the floor by 

reaching towards your feet with your top 

arm. Do 10 – 15 repetition on each side.  

 

10. Kick backs 

Stand facing the wall, using it for support. With one knee bent and hip 

flexed, extend the opposite leg back then slowly returns the starting 

position. To increase the load, Hook and piece of tubing around sole of 

one foot and extend that leg back then slowly return to the starting 

position. Be sure to keeping the knee bend and hip flexed in the 

supporting leg    

 

 

 

 

 

11. Pelvic Tilt 

Stand facing away from the wall, with your feet shoulder- width Apart 

12 to 30 cm from the wall. Bent the knees and tilt the pelvis Backward to 

the lower back is pressed against the wall. Slowly extend the knees 

keeping the lower back against the wall and your abdominal muscles 

tight. Hold 20 seconds, relax, and repeat 5 times. (You can make this 

exercise more difficult by doing it with your feet closer to the wall.)   

D. SLOW WALKING 

 

E. SUPINE REST 
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