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ABSTRACT 

Title of Dissertation:  The Relationship of Yoga to Aspects of Health: Results of a 

National Survey of Yoga Practitioners 

Alyson Ross, Doctor of Philosophy, 2012 

Dissertation Directed by:  Sue Thomas, PhD, RN,FAAN; Professor Family and 

Community Health; Assistant Dean for the PhD Program  

Unhealthy lifestyles in America have resulted in an explosion of chronic health 

conditions. 

Purpose:  To better understand the interrelationship among yoga practice and aspects of 

health.  Primary aims: (1) to describe the practice habits/characteristics and health 

habits/characteristics of individuals who practice yoga; and (2) to examine the 

relationship between yoga practice and aspects of health. 

Methods:  Cross-sectional design using anonymous Internet survey; 4307 yoga 

practitioners randomly selected from 15 US Iyengar yoga studios; 1045 (24.3%) surveys 

completed. 

Results: Sixty percent indicated 1+ chronic/serious health conditions, yet most reported 

very good (46.3%) or excellent (38.8%) health.  Participants agreed yoga improved 

health (89.5%), particularly: energy (84.5%), happiness (86.5%), social relationships 

(67%), sleep (68.5%), and weight (57%).  Frequency of home practice was a more 

important predictor of aspects of health than years of practice or class frequency.  

Frequency of home practice favorably predicted aspects of health including: mindfulness 

(β = .106, p <.001), subjective well-being (β = .183, p <.001), BMI (β = -.043, p <.001), 

fruit and vegetable consumption (β = .031, p <.001), vegetarian status (r = .162, p <.001), 



 

 

 

and sleep disturbance (r = -170, p < 0.01).  Physical yoga poses (standing, vigorous, 

inversions, and gentle) were each related to 1+ aspects of health.  Breath work, 

meditation, and philosophy study predicted multiple health outcomes.  

Conclusions: Yoga is potentially an important therapeutic tool.  Individuals who practice 

yoga are not necessarily healthy at the outset.  Emphasis should be placed less on 

delivery and more on incorporating healthy interventions like yoga into one‟s daily life.   
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CHAPTER 1 

1.1 Introduction  

 Chapter 1 describes the background, statement of the problem, and significance of 

the problem to nursing.  The Biopsychosocial Model of Health is presented as the 

theoretical framework, along with conceptual diagrams of the model‟s application to 

yoga and health.  The purpose of the study is stated, including the research aims and 

hypotheses.  

1.2 Background  

Unhealthy lifestyle choices made by many in America has resulted in an 

explosion of chronic health conditions, most notably cardiovascular disease, cancer, 

obesity, and Type 2 Diabetes (CDC, 2009).  Three out of every four dollars in health care 

is estimated to be spent on treatment associated with these conditions (Wu & Green, 

2000), and in 2005, nearly one out of every two adults (133 million) had at least one 

chronic condition (Kung, Hoyert, Xu, & Murphy, 2008).  Numerous studies have shown 

that modifiable lifestyle behaviors including:  unhealthy diets (Cox, Whichelow, & 

Prevost, 2000; Heidemann et al., 2008) , physical inactivity (Batty, Shipley, Marmot, & 

Smith, 2001; Friedenreich, 2011; Smith, Shipley, Batty, Morris, & Marmot, 2000; 

Teixeira-Lemos, Nunes, Teixeira, & Reis, 2011), cigarette smoking (Batty et al., 2008; 

Teo et al., 2006) , and excessive alcohol consumption (Gmel, Gutjahr, & Rehm, 2003; 

Laatikainen, Manninen, Poikolainen, & Vartiainen, 2003; Mukamal, Chen, Rao, & 

Breslow, 2010) are associated with cardiovascular disease, cancer and premature death.  

One‟s mental health (Barth, Schumacher, & Herrmann-Lingen, 2004), social support 

(Mookadam & Arthur, 2004; Seeman, 2000), and sleep (Wallander, Johansson, 
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Ruigómez, García Rodríguez, & Jones, 2007) are also factors that contribute to morbidity 

and mortality.  Obesity, defined by the Centers for Disease Control and Prevention 

(CDC) as a body mass index of 30 or greater (2010b, p. 1318), plays a pivotal role in the 

development of many of these chronic health conditions  (Flegal, Carroll, Ogden, & 

Curtin, 2010; Malnick & Knobler, 2006).  Greater than 30% of the US adult population 

(an estimated 72.5 million) is obese, at an estimated price tag of $147 billion dollars in 

medical costs annually (Thorpe, Florence, Howard, & Joski, 2004).  The Surgeon 

General claims America is at a crossroads, with the current overweight and obesity 

epidemic threatening the historic progress made during the past century in increasing the 

lifespan and quality of life of Americans (USDHHS, 2010).  This epidemic is the result 

of three factors: decreased physical activity; increased consumption of high caloric, high 

fat and nutrient-poor foods; and stress (USDHHS, 2010). 

Changing these negative health behaviors (poor diet, inactivity, and stress) is 

critical to changing the current health trajectory of America.  Making even modest 

changes in lifestyle behaviors has been associated with significantly lower mortality rates 

(Kvaavik, 2010), and targeting a combination of lifestyle factors (such as changing diet in 

addition to physical activity) results in even further reductions in morbidity and mortality 

(Knoops et al., 2004; Scrutinio, 2010; Van Dam, Li, Spiegelman, Franco, & Hu, 2008).  

Clearly, translational research involving interventions that change negative lifestyle 

behaviors are warranted.  

Yoga, an ancient discipline that uses a combination of practices including 

physical poses, breath work, and meditation, has recently shown promise as an 

intervention targeting a number of outcomes associated with lifestyle-related health 
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conditions.  Several literature reviews show yoga having a positive impact on symptoms 

associated with a number of specific chronic health conditions including cardiovascular 

disease (Raub, 2002), metabolic syndrome (K. Innes, Bourguignon, & Taylor, 2005), 

diabetes (K.  Innes & Vincent, 2007), and cancer (Bower, Woolery, Sternlieb, & Garet, 

2005).  While aerobic exercise long has been a valuable tool in combating these health 

conditions, a recent review of clinical trials comparing exercise to yoga (Ross & Thomas, 

2010) found yoga to be equal or superior to aerobic exercise in improving a number of 

outcomes associated with chronic health conditions including: heart rate variability 

(Bowman et al., 1997), blood glucose (L. A. Gordon et al., 2008; S. Sinha, Singh, Monga, 

& Ray, 2007), blood lipids (S. Sinha, et al., 2007; Yurtkuran, Alp, Yurtkuran, & Dilek, 

2007), salivary cortisol (Michalsen et al., 2005; West, Otte, Geher, Johnson, & Mohr, 

2004), and oxidative stress (B. Sinha, Ray, Pathak, & Selvamurthy, 2004; S. Sinha, et al., 

2007).   

One mechanism that would explain the effectiveness of yoga interventions 

compared with exercise interventions is that, in addition to the benefits of increased 

physical activity associated with the physical practice of yoga poses, yoga appears to 

down regulate the Hypothalamic-Pituitary-Adrenal (HPA) axis and the Sympathetic 

Nervous System (SNS) response to stress.  The HPA axis and SNS are triggered as a 

response to a physical or psychological demand (stressor), leading to a cascade of 

physiological, behavioral, and psychological effects – primarily as a result of the release 

of cortisol and catecholamines (epinephrine and norepinephrine).  This response leads to 

the mobilization of energy needed to combat the stressor through the classic “fight or 

flight” syndrome.  Over time, the constant state of hypervigilence resulting from repeated 
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firing of the HPA axis and SNS can lead to dysregulation of the system and ultimately 

diseases such as obesity, diabetes, autoimmune disorders, depression, substance abuse, 

and cardiovascular disease (McEwen, 2000; Sterling, 2004b).  

Numerous studies have shown yoga to have an immediate download effect on 

both the SNS/HPA axis response to stress.  Studies show yoga to decrease levels of 

salivary cortisol (Michalsen, et al., 2005; West, et al., 2004), blood glucose (Gokal & 

Shillito, 2007; Khatri, Mathur, Gahlot, Jain, & Agrawal, 2007) as well as plasma rennin 

levels and 24-hour urine norepinephrine and epinephrine levels (Selvamurthy, 1998).  

Yoga significantly decreases heart rate and systolic and diastolic blood pressure 

(Damodaran et al., 2002; McCaffrey, Ruknui, Hatthakit, & Kasetsomboon, 2005; 

Selvamurthy, 1998).  Studies suggest yoga reverses the negative impact of stress on the 

immune system by increasing levels of Immunoglobulin A (Stuck, 2003) as well as 

Natural Killer Cells (Rao et al., 2008).  Yoga also decreases markers of inflammation 

such as high sensitivity C-reactive protein as well as inflammatory cytokines such as 

Interleukin-6 (Pullen et al., 2008) and lymphocyte-1B (Schultz, 2007).  In addition to the 

immediate SNS and HPA-axis effects, yoga improves outcomes associated with chronic 

SNS/HPA-axis activation including:  blood cholesterol (Gokal, Shillito, & Maharaj, 

2007; L. Gordon et al., 2008; Mahajan, Reddy, & Sachdeva, 1999); body composition 

including:  BMI (Sivasankaran et al., 2006), body weight (Gokal, et al., 2007; Mahajan, 

et al., 1999), and waist circumference (Khatri, et al., 2007); fatigue (Oken et al., 2004; 

Oken et al., 2006); and sleep in healthy and diseased populations (Yurkuran, Alp, 

Yurtkuran, & Dilek, 2007). 
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 While the precise mechanism of action behind the effects of yoga on the HPA-

axis/SNS response to stress has not been determined, it has been hypothesized that yoga 

causes a shift toward Parasympathetic Nervous System (PNS) dominance, possibly via 

direct vagal stimulation (K. E. Innes, Bourguignon, C., Taylor, A.G., 2005).  Shapiro et al 

(1998) noted significant reductions in low frequency heart rate variability - a sign of 

sympathetic nervous system activation - in depressed patients following an 8 week yoga 

intervention.  Regardless of the physiological pathway, clearly the evidence suggests that 

yoga is potentially a useful weapon in the arsenal in the war against lifestyle-related 

diseases.  

1.3 Statement of the Problem 

Unhealthy lifestyle choices made by many Americans has resulted in an explosion 

of chronic health conditions.  Changing these negative health behaviors is critical to 

changing the current health trajectory of America.  Yoga has recently shown promise as 

an intervention targeting a number of outcomes associated with lifestyle-related health 

conditions.  While the evidence that yoga has a positive impact on health is substantial, 

several deficits in the research exist.  First, nearly all of the published research studies to 

date, and particularly the RCTs, have been conducted in a reductionist fashion; these 

studies typically identify a disease or condition, then use participants with no yoga 

background to conduct an intervention with the purpose of  determining whether yoga is 

effective in improving specific health outcomes.  No published studies in peer-reviewed 

journals were found that explored holistically the health effects of yoga in individuals 

who routinely practice yoga.  More specifically, while good evidence has been found in 

RCTs regarding the impact of yoga on a number of physiological outcomes such as blood 
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pressure, blood cholesterol, body composition, and immune system function, what 

remains unclear is the relationship between yoga practice and changes in behavior such 

as feeding behaviors, activity levels, and the consumption of alcohol, tobacco and 

caffeine.  

Perhaps the largest problem in the research is that nearly every published study 

focused either exclusively on interventions using only physical poses or they utilized a 

combination of different aspects of yoga practice (including vigorous physical asanas, 

gentle restorative poses, breath work, and meditation) without examining the relative 

contributions of the various aspects.  This is problematic for two reasons.  First, classical 

yoga does not consist solely of physical poses, which would make it indistinctive from 

exercise.  Yoga, when taught according to the classical texts such as the Yoga Sutras, 

consists of eight components; only one of the eight components focuses on the physical 

practice of poses.  The remaining seven components consist of breath work, meditation 

and control of the  mind  (4 components), and ethical practices (2 components) that guide 

one‟s behaviors such as how to interact with others and how to treat oneself (Bryant, 

2009).  Included in the ethical guidelines is the need to consume moderate amounts of 

food, follow a vegetarian diet, achieve adequate rest, and avoid excesses of any sort 

(Iyengar, 2005).  A second reason for examining the relative contributions of the different 

aspects of yoga practice is that the different yoga poses (forward bends, back bends, 

inversions, etc…) and practices (physical poses, breath work, and meditation) are 

believed to have different physiological and psychological effects (Iyengar, 1979, 2001).  

Because no studies have been published in peer-reviewed journals that examine the 
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relative contribution of the various components of yoga, the clinical value of the 

individual components remains unclear. 

A third weakness in the research literature is a dearth of research regarding the 

impact of yoga on the social realm of health.  For centuries the discipline was passed 

down from guru (teacher) to sisya (pupil), typically via one-on-one tutorials, usually 

while the pupil resided for an extended period of time in an intense relationship with his 

teacher.  Classically, only males participated in yoga study.  A great deal has changed 

over the past 100 years as yoga migrated west from India.  The discipline has been 

opened to women, and the current format of teaching typically involves group instruction 

in yoga classes.  No studies were found in peer-reviewed journals that examine whether 

class participation or the quality of the relationship with one‟s yoga teacher might be 

related to one‟s participation in yoga or one‟s health.  Additionally, there is a deficit in 

research examining the relationship between gender and yoga practice, class 

participation, and/or one‟s relationship with a yoga teacher.  

Finally, for centuries yoga has been believed to have a positive impact upon one‟s 

physical and emotional health.  Ancient yoga texts attribute these positive effects to the 

creation of a sense of stability and contentment in one‟s mind (Bryant, 2009).  However, 

the bulk of studies examining the psychological effects of yoga have failed to focus on 

positive mental health or well-being.  Rather, most studies have focused on the impact of 

yoga on conditions such as depression and anxiety.   

1.4 Significance to Nursing 

This study is significant to nursing because yoga might represent an intervention 

that could potentially help reverse the trend in unhealthy lifestyles that plagues America 
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today.  It fills a critical void in the literature by exploring the relationship between yoga 

practice and health behaviors.  It is unique in that it examines the relative contributions of 

the individual components of yoga practice (specific types of physical poses, breath 

work, and meditation), as well as the relationship of dose of yoga practice (years of 

practice, frequency of class participation, and frequency of home practice) to aspects of 

health.  In addition, the study examines the relationships between the social aspects of 

yoga (relationships with one‟s yoga teacher and yoga class) with yoga practice and with 

aspects of health.  It supports the mission of the National Institute of Nursing Research 

(NINR) which emphasizes the promotion and improvement of health of individuals, 

families, communities and populations.  The study addresses low levels of physical 

activity and obesity, two of the leading health indicators reflecting the major health 

concerns of the US in the NIH‟s Healthy People 2010.   

1.5 Purpose of the Study 

The purpose of this study is to better understand the interrelationship among yoga 

practice and aspects of health.  The study utilized a cross-sectional design with an 

anonymous online survey to examine relationships between aspects of yoga practice and 

aspects of health in yoga practitioners. 

1.6 Theoretical Framework 

1.6.1 Biopsychosocial model of health 

 The Biopsychosocial model of health first proposed by Engel (1977)  provides a 

comprehensive framework for understanding health and disease that is less reductionistic  

and more holistic than the traditional biomedical model.  While the traditional model 
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views health and illness as linear, dualistic in nature, and a product of simple cause and 

effect relationships, the Biopsychosocial model views health as far more complex and 

holistic.  Instead of disease being due to a particular causative factor, it is viewed as a 

dynamic process involving the interplay of several factors from the biological, 

psychological, and sociocultural realms (Molina, 1983).  The Biopsychosocial model of 

health views the line between sickness and health as complex, subjective, and dynamic 

(Engel, 1977, 1979).   

 In the Biopsychosocial model of health, numerous biological, psychological, and 

social factors interact and affect health outcomes in either a positive and negative 

manner.  Biological factors include age, race/ethnicity, gender, and pre-existing health 

conditions.  Psychological factors refer to emotional status including depression, anxiety, 

reactions toward stress, and psychological and emotional well-being.  Social factors focus 

on socioeconomic status and social ties including friends and family, as well as ties to 

one‟s community and society.  These three realms are dynamic, with the relative 

significance and impact of the factors varying between different individuals and within 

the same individual over different moments in time.  For example, individuals exhibit a 

great number of differences in outlook, coping and resiliency, all psychological factors 

that affect biological parameters as well as social interactions (NAS, 2001).  

 During the past thirty years, an explosion of research has supported the 

Biopsychosocial model of health (Fava & Sonino, 2008; G. Miller, Chen, & Cole, 2009). 

Evidence supports the belief that there is a strong connection between psychosocial 

factors and biological processes, most notably the impact of acute and chronic stress on 

the hypothalamic-pituitary-adrenal (HPA) axis, the sympathetic nervous system (SNS), 
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as well as on chronic disease processes such as cardiovascular disease, type 2 diabetes,  

depression, asthma, and  some forms of cancer (Chen & Miller, 2007; Juster, McEwen, & 

Lupien, 2010; Kiecolt-Glaser, Gouin, & Hantsoo, 2010; McEwen & Gianaros, 2010; G. 

E. Miller et al., 2008; Moreno-Smith, Lutgendorf, & Sood, 2010).  In addition to the 

impact of negative states such as stress on health, a number of researchers have found 

that  positive psychological and social factors such as optimism, resiliency, and happiness 

exert a positive impact on health, illness, and mortality (Chida & Steptoe, 2008; Diener & 

Seligman, 2002; Keyes, 2009; Maruta, Colligan, Malinchoc, & Offord, 2000; Seligman, 

2000).  This research highlights the impact of psychological and social factors on health 

behaviors and, ultimately, in the development of chronic health conditions. 

 The interplay between biological, psychological and social factors in contributing 

to chronic health conditions is perhaps best exemplified in the development of obesity.  

Strong evidence in the form of the Whitehall epidemiological studies suggests that there 

is a dose-response relationship between obesity and stress (Brunner, Chandola, & 

Marmot, 2007).  Evidence also suggests that chronic stress leads to changes in food 

seeking behavior including increased consumption of foods high in sugar and fat, which 

may eventually lead to obesity (Oliver, Wardle, & Gibson, 2000; Schiffman, Graham, 

Sattely-Miller, & Peterson-Dancy, 2000).  If obesity were the result solely of biological 

factors associated with SNS and HPA-axis activation, one could reasonably assume that 

all individuals who experience stress would be obese.  However, one‟s reaction to stress 

is highly individual and associated with a number of factors including  past experiences, 

psychological make-up, and social support (Sterling, 2004a)   
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While unhealthy lifestyles account for a large percentage of morbidity and 

mortality in the United States, and evidence continues to mount that the factors affecting 

most lifestyle choices are complex and involve far more than biological mechanisms, 

many practitioners continue to view health and illness through the lens of the biomedical 

model.  Although the evidence supports the importance of viewing the individual as 

complex and holistic, and half  of all deaths are lifestyle-related and preventable,  the 

bulk of research dollars focuses exclusively on biomedical interventions (Fava & Sonino, 

2008).  In a systematic review of the literature involving cardiovascular clinical trials, 

Rahimi et al. (2010) found many of the studies focused exclusively on the biological 

effects of interventions, with only 65 of the 413 trials (16%, SE = 2%) utilizing any 

patient reported outcomes or measures that focused on the patient‟s perceptions during 

the study. 

The Biopsychosocial model provides a framework through which to view and 

examine health and promote positive health behaviors by recognizing the complex and 

changing nature of health.  While biomedical interventions may well be easier to 

administer and may have positive effects on health in the short term, permanently 

changing unhealthy lifestyle patterns must involve changes on multiple levels (NAS, 

2001).  

1.6.2 Yoga and the Biopsychosocial Model of Health 

While the ancient discipline of Yoga traces its roots back more than four thousand 

years  to India, it was first codified about two thousand years ago by the Yoga sage 

Patanjali in the philosophical treatise, the Yoga Sutras (Bryant, 2009).  For centuries the 

discipline, consisting of eight limbs (universal ethical principles, individual self-restraint, 
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physical poses, breath work, quieting of the senses, concentration, meditation, and self-

absorption or emancipation), was passed down from guru (teacher) to sisya (pupil), 

typically via one-on-one tutorials, usually while the pupil resided for an extended period 

of time with his teacher.  Classically, only males participated in yoga study.  A great deal 

has changed over the past 100 years as yoga migrated west from India.  The discipline 

has been opened to women, and the current format of teaching typically involves group 

instruction in yoga classes.  Perhaps the biggest change in the discipline of yoga over the 

past 100 years has been the emphasis (particularly in the West) almost exclusively on 

asana, the physical practice of yoga poses.  While the physical practice of yoga poses is 

important for one‟s biological health and for developing attention and mindfulness, the 

physical practice of yoga was traditionally a means as opposed to an end; the physical 

practice was considered an adjunct method to bring health to the physical body and quiet 

the mind so the practitioner could focus on the higher goal of achieving spiritual 

liberation.  

Yoga is defined by Patanjali in the second yoga sutra as “the stilling of the 

changing states of the mind (Bryant, 2009, p. 10).”  While Patanjali identified the 

important aspects of yoga in the sutras, only two of the 196 sutras or aphorisms pertain to 

the physical practice of yoga.  The remaining 194 sutras define and painstakingly detail 

the practice of yoga and the effects of the practice on the individual‟s body, mind and 

spirit.  Unlike the yoga of the West, Patanjali‟s yoga focuses less on the physical practice 

and more on the internal practice of yoga (quieting of the senses, concentration, and 

meditation); The majority of the sutras focus on the role the mind plays, for better or for 

worse, on one‟s physical, emotional, mental and spiritual well-being.  Through the 
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practice of yoga, one first tames the physical body, then the mind so the individual can 

experience a sense of wholeness where the body, mind, and soul are integrated in health 

(Iyengar, 2001).   

Health, from a yogic perspective, is integration of the body, mind, and spirit, 

while illness is viewed as a state of disintegration (Iyengar, 1988).  There is no division in 

yogic thought between physical and mental health, with both being critically important to 

the other.  Yoga views the individual as consisting of five layers or sheaths:  the physical, 

the energetic, the mental or emotional, the intellectual, and the soul.  The mind (citta) is 

given a great deal of emphasis in the Sutras and clear distinctions are made between the 

different states of mind including thoughts, emotions, intellect, and ego (a sense of a self, 

separate from others).  Physical illness and mental instability are viewed as distractions 

and obstructions to one‟s sense of well-being, and are to be overcome through the 

practice of yoga.  While yoga is important for the growth of the individual and brings 

health and harmony to the body and mind, the effects are believed to extend beyond the 

individual to one‟s family and society (Iyengar, 2005).  

Patanjali identifies the means to achieving this state of integration as being 

twofold: through practice and renunciation.  The eight limbs of yoga are divided into the 

external practices (Bahiranga Sadhana), the internal practice (Antaranga Sadhana), and 

the ultimate practice (Antaratma Sadhana).  The external practice consists of the moral 

principles of yoga including the Yamas or general ethical principles (nonviolence, 

truthfulness, non-stealing, sexual self-restraint, and non-hoarding); the Niyamas or self-

restraint and purification (cultivating cleanliness, contentment, discipline, self-study, and 

the ability to surrender to a higher power); and the physical practice of yoga poses 
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(asana).  According to the sutras, the external practice results in discipline and improved 

physical health.  The internal practice results in improved energy and a focused, calm 

mind brought about through breath work (pranayama) and detachment from the sensual 

world (pratyahara).  These same benefits are enhanced with the highest practice, 

consisting of concentration (dharana), meditation (dhyana), and complete freedom and 

emancipation (Samadhi).   

Patanjali emphasized the importance of practicing in a manner that is disciplined, 

dedicated and unwavering.  He identified classifications of practitioners  as feeble 

(mrdu), average (madhyanna), superior (adhimatra), and supreme (adhimatratama) 

(Bryant, 2009).  Depending on the level of effort and dedication, one experiences a better 

relationship with one‟s teacher, as well as improved physical and mental health (Iyengar, 

1979).  In other words, the amount of time and effort one puts in to one‟s yoga practice is 

believed to be directly related to the health benefits one accrues.  

Thus, any research focusing on the discipline of yoga, whether descriptive or 

experimental in nature, must examine the totality of yoga practice.  A great deal of 

scientific evidence is being accumulated regarding the health benefits of yoga.  However, 

much of this evidence is the result of individual researchers questioning whether yoga 

might benefit some physiological end point, and then designing a study to test that 

hypothesis.  Most of these studies focus primarily on the physical practice of yoga, and 

they may or may not include other components of yoga such as breath work, meditation, 

or the study of yoga philosophy.  By examining yoga in such a reductionist manner, one 

loses sight of the complex nature of both the individual and the practice of yoga.   
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1.6.3 Study Model  

For the purposes of this study, a Biopsychosocial model of yoga and health was 

proposed to study the relationships yoga practice and biological, psychological, and 

social health.  A conceptualization of the relationship between yoga practice and the 

biological, psychological, and social aspects of health is depicted in Figure 1.1.   
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Figure 1.1.  

Conceptual Model of the Relationship between Yoga Practice and Biological, 

Psychological, and Social Aspects of Health*  

 

*Adapted from Engel (1977)
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1.7 Operational Definition of Terms 

1.7.1 Aspects of Yoga Practice 

 Yoga practice was operationally defined as consisting of the following: years of 

yoga practice, frequency of yoga home practice (days per month), frequency of yoga 

classes (days per month), style of yoga practiced, frequency and type of yoga poses 

practiced, number of days/year of philosophy study, frequency of breath work 

(pranayama), and frequency of meditation.  Several social aspects of yoga practice were 

measured including: frequency of class participation, as well as one‟s relationships with 

their primary teacher and their peers from their yoga class or studio 

Yoga Practitioner.  Yoga practitioner refers to an individual who regularly practices yoga 

or takes yoga classes.  This was operationally defined as any individual who reported 

taking yoga classes or practicing yoga at least weekly for a minimum of two months 

within the past 6 months.  It was measured with one question that asked specifically 

whether they had taken yoga classes or practiced yoga at least weekly for a minimum of 

two months within the previous 6 months. 

Experienced Yoga Practitioner.  Experienced yoga practitioner refers to those individuals  

who reported many years and/or  a large amount of yoga practice, as measured by 

questions assessing  years of practice and practice frequency (days per month of home 

practice).  Two groups (experienced and inexperienced) were created using the upper and 

lower quartiles of two variables:  years of practice and practice frequency.   

Inexperienced Yoga Practitioneru  Inexperienced yoga practitioner refers to those 

individuals who are relatively new to yoga or who practice infrequently, as measured by 
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two questions:  years of practice and practice frequency (days per month of practice).  

Two groups (experienced and inexperienced) were created using the upper and lower 

quartiles of two variables:  years of practice and practice frequency.   

Length of Practice.  Length of practice was operationalized as the number of years the 

subject reported practicing yoga.  Years of practice ranged from less than 1 year to more 

than 25 years.   

Types of yoga poses practiced.  Types of yoga poses practiced was defined as the number 

of minutes per month subjects reported practicing six classifications of poses including: 

active poses (including standing poses, vigorous poses, head stand and shoulder stand, 

restorative poses (including relaxation poses and Savasana).  This was measured by a 

single item that asks participants to check all classifications of poses they practice (both 

in and outside of class), the frequency (number of days per week or month they practice 

them on average), and the number of minutes they practice on an average day.  Minutes 

per month practiced was calculated for each classification of pose.  These classifications 

were chosen based upon the classifications of poses in Light on Yoga, the most widely 

used text of yoga poses (Iyengar, 1979).   

Practice frequency.  Amount of yoga home practice was defined as the number of 

minutes per month subjects reported practicing yoga outside of class including the 

physical poses (standing poses, vigorous poses, inversions such as head stand and 

shoulder stand, and gentle poses), breath work, and meditation.  Two yoga practice 

variables were used to calculate minutes per month of practice: frequency of practice 

(days per month) and average number of minutes per day of home practice.  Minutes per 
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month of total yoga home practice was calculated by multiplying days per month of 

practice by average number of minutes per day of  home practice. 

Style of yoga.  Style of yoga practiced was defined as the number of different styles 

participants report practicing regularly (more than once per month), and was measured 

with a single item asking participants to place a check mark next to all of the styles of 

yoga they practice.  A complete list of yoga styles was obtained on the website of the 

Yoga Journal (2011), the leading international publication on yoga.  Three groups were 

created, based upon participants answers:  Iyengar yoga alone, Iyengar yoga plus one 

other style, and styles other than Iyengar yoga. 

Philosophy study.  The study of yogic philosophical texts, primarily the Yoga Sutras of 

Patanjali, is considered one of the ethical requirements of yoga study (Bryant, 2009).  

The amount of time spent on the study of yoga philosophy (yoga sutras) was 

operationally measured using a single multiple-choice item that asked subjects how often 

they study yoga philosophy, defined as attending classes or lectures (including recordings 

or webcasts) or reading classical yoga texts such as the Yoga Sutras, Bagavad Gita, the 

Upanishads, etc...  There are 11 possible responses ranging from “I don‟t study yoga 

philosophy” to “every day.”  

Breath work.  Of the eight limbs of yoga practice, pranayama (breath work) is the fourth 

limb (Bryant, 2009).  Breath work was operationally defined as the number of minutes 

per month one reported practicing breath work as measured by two questions that asked 

participants to report practice frequency (number of days per week or month they practice 
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breath work, on average), and the number of minutes they practice breath work on a 

typical day.  A single score of minutes per month was then calculated.   

Meditation.  Meditation is the seventh limb of yoga practice identified in ancient yoga 

texts (Bryant, 2009).  Practice of meditation was operationally defined as the number of 

minutes per month one reported practicing meditation, as measured two items that asked 

participants to report the number of days per week or month they meditate and the 

number of minutes they meditate on an average day.  A single score of minutes per 

month of meditation time was calculated.   

1.7.2 Social Aspects of Yoga Practice 

Class Size.  Class size was operationally defined as the number of yoga students, on 

average, that attend the subject‟s main yoga class, as reported by the subject.   

Class Participation.  While yoga has traditionally been taught individually, the past 

century has seen a shift toward teaching yoga in a group setting (Iyengar, 2001).  Class 

participation was operationally defined as the number of minutes per year a subject 

reported attending yoga classes.  This was measured using two items.  The first asked 

participants to choose one of ten possible responses to the question, “How often do you 

take yoga classes?” Responses range from “I don‟t regularly take yoga classes” to “every 

day.” The second item asks how long an average class lasts (in hours and/or minutes).  

Responses to this item were used to calculate minutes per year of yoga classes.   

Relationship with teacher.  The relationship between a yoga teacher (guru) and pupil 

(sisya) has been considered a cornerstone of yoga study (Iyengar, 2001).  The one‟s 

relationship with their primary yoga teacher was operationally measured using a single 
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10-point Likert-scale question (1 = completely agree, 10 = completely disagree) that 

asked subjects to check how much they agreed or disagreed with the following statement, 

“I feel close to my yoga teacher.”  

Relationship with peers.  One‟s relationship with the other students in their yoga class or 

yoga studio was measured using a single 10-point Likert-scale question (1 = completely 

agree, 10 = completely disagree) that asked subjects to think of the students where they 

usually take classes, and to check how much they agreed or disagreed with the following 

statement, “I feel close to the other students in my class or studio.”  

1.7.3 Physical Aspects of Health 

Physical Health is impacted by many aspects including: age, gender, body mass 

index (BMI), dietary intake (fruits and vegetables, and meat consumption), physical 

activity levels, smoking habits, alcohol consumption, sleep disturbance, and fatigue.   

Age.  Age is defined by Merriam-Webster (2006) as the length of one‟s existence.  Age 

was operationally measured using a single question that asks respondents to report their 

age in years.   

Gender.  Merriam-Webster (2006) defines gender as the classification of one‟s sex.  

Gender was operationally defined using a single question that asks respondents to choose 

between two gender options: male and female. 

Body Mass Index (BMI).  BMI is defined by Merriam-Webster (2006) as a measure of 

body fat that is calculated by multiplying one‟s body weight (in kilograms) by the square 

of one‟s height in meters.  BMI was calculated using two fill-in-the-blank items that 
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asked individuals to write in one‟s height (in inches) and weight (in pounds) and the 

following formula (NHLBI, 1993): 

[Weight (pounds)/height (inches)2] x 703. 

Fruit and vegetable servings per day.  Fruit and vegetable servings per day was 

operationally defined as the number of servings of fruits and vegetables consumed per 

day, measured using results from the 16-item Multi-factor screener.   

Vegetarian status.  Vegetarian status was operationally defined as whether the participant 

reported themselves to practice vegetarianism, meaning the consumption of no meat.  

This was measured by a single item that asked participants to categorize their meat 

consumption into one of 6 categories.  Only those individuals who reported consuming 

no meat (including poultry or fish) were considered vegetarian.  All others were 

considered not vegetarian.   

Caffeine consumption.  Caffeine consumption is the amount of caffeinated beverages 

consumed per day.  This was operationally measured by a single item that asked them to 

record the number of cups they consume of caffeinated beverages per day.   

Physical activity.  Physical activity refers to a state of movement or action (Merriam-

Webster, 2006).  Physical Activity was measured using the International Physical 

Activity Questionnaire (IPAQ) short form; it was operationally defined as the total 

number of metabolic-equivalent minutes (MET-min) per week (C. Craig et al., 2003).  

Smoking.  Smoking refers to the ingestion of tobacco in the form of cigarettes.  It was 

measured by a single item that places individuals into one of three categories:  those who 
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have never smoked, those who formerly smoked, and those who currently smoke.  

Participants were then divided into one of two groups: smokers and non-smokers.   

Alcohol consumption.  Alcohol consumption refers to the ingestion of beer, wine or 

distilled spirits that contain ethyl alcohol.  It was measured by 2 items that asked  the 

number of days per week and the number of  drinks per day consumed, on average.  A 

drink was defined as 12 ounces of beer, 4 ounces of wine, 1–1/2 ounces of hard liquor.  

The number of drinks per week was calculated by multiplying the two categories. 

Sleep disturbance.  Sleep disturbance is defined by Riley et al.(2010) as difficulty getting 

or staying asleep or inadequate sleep.  Sleep disturbance was operationally measured 

using the 4-item PROMIS Sleep Disturbance short form that measures perceptions of 

sleep adequacy and satisfaction during the past seven days (Cella et al., 2010).  

Respondents using the short form received a score ranging from 4 to 20, with a higher 

score indicating higher levels of sleep disturbance.   

Fatigue.  Fatigue is conceptually defined as “an overwhelming, debilitating, and sustained 

sense of exhaustion that decreases one‟s ability to carry out daily activities (Cella, et al., 

2010, p. 1180).”  Fatigue was operationally measured using the 4-item PROMIS Fatigue 

short form that measures perceptions of fatigue during the past seven days, ranging from 

mild tiredness to exhaustion (Cella, et al., 2010).  Respondents using the short form 

received a score ranging from 4 to 20, with a higher score indicating higher levels of 

fatigue.   
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1.7.4 Psychological Aspects of Health 

Subjective well-being.  Subjective well-being is a multidimensional model of health 

involving emotional, psychological, and social well-being, often referred to as 

“happiness” (Robitschek & Keyes, 2009).  Subjective well-being was operationally 

measured using the Mental Health Continuum-short form (MHC-SF), a brief (14 item) 

version of the Mental Health Continuum – Long Form that measures positive mental 

health.  Scores from the MHC-SF were used categorically to classify individuals as 

flourishing, moderately mentally healthy, or languishing (Robitschek & Keyes, 2009).  

Scores were also be used continuously to create a single scale from 14-70, with higher 

scores indicating higher levels of subjective well-being.   

Mindfulness.  Mindfulness is described as the immediate ability to focus on the present 

moment without judgment or evaluation (Hayes & Shenk, 2004).  Mindfulness was 

operationally measured using the Freiberg Mindfulness Inventory – Short Form (FMI-SF) 

is an 8-item version of the original 30-item Freiberg Mindfulness Inventory, a measure of 

mindfulness (Kohls, Sauer, & Walach, 2009; Walach, Buchheld, Buttenmüller, 

Kleinknecht, & Schmidt, 2006).  Scores range from a low of 8 to a high of 32, with 

higher scores indicating higher levels of mindfulness.  

1.7.5 Social Aspects of Health 

Social support.  Social support refers to the level of contentment with one feels regarding 

the emotional support one receives from relationships with one‟s family and friends.  

Social Support was measured using the Social Support: Emotional support scale from the 

NIH toolbox available through PROMIS (Gershon et al., 2010; Gershon, Rothrock, 

Hanrahan, Bass, & Cella, 2010).  This scale consists of 8 items and uses a 5-point Likert 
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scale to measure perceptions of social support during the past month.  Scores range from 

8 to 40, with higher scores indicating higher levels of social support.   

1.8 Research Aims and Hypotheses 

The two primary, specific aims of this study include:  

Aim 1.  To describe the health habits/characteristics, and practice habits/characteristics 

of yoga practitioners. 

Research Question 1.1:  What are the self-reported practice patterns (years of 

practice, number of classes per month, class size and length, days per month of 

home practice and/or practice habits (styles of yoga practiced, types of poses 

practiced, breath work, meditation, relationship with teacher and with peers); and 

health  habits (food choices including fruit and vegetable intake, meat 

consumption, and caffeine and alcohol intake; activity levels; smoking status; and  

caffeine and alcohol consumption) and/or  health characteristics (BMI, sleep, 

fatigue levels,  mindfulness, subjective well-being, social support) of yoga 

practitioners?   

Aim 2.  To examine the relationship between yoga practice and aspects of health. 

Research Question 2.1:  What are subject‟s perceptions regarding the 

relationship between yoga practice and aspects of health?  

Research Question 2.2:  Do length (in years), and/or frequency of yoga class 

(classes per month), and/or frequency (days per month) of home practice 

contribute to aspects of health? 
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Research Question 2.3:  What components of physical yoga practice (frequency 

of the physical poses including: standing poses, vigorous poses, head 

stand/shoulder stand, and/or gentle poses) contribute to aspects of health? 

Research Question 2.4:  Does frequency (days per month) of breath work and/or 

meditation contribute to aspects of health?  

Research Question 2.5:  Does frequency of philosophy study (days per year) 

contribute to aspects of health? 

Research Question 2.6:  Does practice of physical poses, breath work, 

meditation, and yoga philosophy study make independent contributions to aspects 

of health? 

In addition to the primary, specific AIMs of the study, secondary aims include:  

Aim 3.  To examine the relationship between social phenomenon (relationship with 

teacher, relationship with peers, and class size) and/or components of practice. 

Research Question 3.1:  Does the relationship with teacher, relationship with 

peers, and/or class size contribute to the length, amount and/or components of 

yoga practice?  

Research Question 3.2:  Do the social phenomenon contribute to aspects of 

health beyond the contributions of yoga practice? 

Aim 4.  To examine gender differences in yoga practice and/or aspects of health in   yoga 

practitioners.  
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Research Question 4.1:  Are there gender differences in the length, amount, 

and/or components of practice among yoga practitioners? 

  

Research Question 4.2:  Are there gender differences in one‟s relationship with 

teacher, relationship with peers, and/or class participation? 

 

Research Question 4.3:  Are there gender differences in aspects of health among 

yoga practitioners?  

Aim 5.  To examine differences between very experienced and inexperienced yoga 

practitioners in yoga practice patterns and social aspects of yoga.  

Research Question 5.1:  Is there a difference between experienced yoga 

practitioners and inexperienced yoga practitioners in the amount of yoga home 

practice, amount of class participation, class size, and/or the relationship with 

one‟s teacher and/or peers?  

In addition to the previously mentioned aims and research questions, the 

researcher requested IRB approval that, were unanticipated findings to arise during data 

analysis, additional exploratory hypotheses might be completed as warranted.  

1.9  Assumptions of the Study 

 This study was based upon the assumption that individuals on the list serve of 

selected yoga studios were practitioners of yoga.  In addition, it was assumed that 

individuals participating in the survey complied with the inclusion criteria (18+ years of 

age; practiced yoga weekly for at least 2 months out of the last 6 months), completed 
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only one survey, and answered questions truthfully.  Last, this study assumed 

individuals on the list serve of a yoga studio were familiar with email and were able to 

use the Internet to complete a web-based survey.  

1.10  Limitations of the Study 

The limitations of this study include: 

1. The sample was a convenience sample.  While relationships between 

yoga and health variables may be significant, the findings are not 

generalizable beyond the current study population.   

2. This study was a cross-sectional study, measuring only a single point 

in time.  Whereas health is a dynamic concept that changes over time.  

3. The sample was limited to those on the list serve of an Iyengar yoga 

studio.  This group might be different in some way to yoga 

practitioners who were not on the list serve or who frequent studios 

teaching other styles of yoga.  

4. This study relied on self-report of participants, and therefore was 

subject to potential denial, deception, and recall and/or response bias. 

5. Health is a very broad concept.  While the measures chosen to 

operationalize the concept were chosen with care, they may have been 

inadequate or contain inherent weaknesses that resulted in 

measurement error.  
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CHAPTER 2:  LITERATURE REVIEW 

 

2.1 Introduction 

This literature review presents research articles from the field of yoga and health. 

Because this field is broad, involving thousands of studies and articles, the focus will be 

specifically on those studies involving yoga practitioners.  Broad studies examining the 

concept of health in its totality will be discussed first, followed by studies focusing on the 

sub-domains of health – the biological, psychological, and social realms.  

2.2 Yoga Practitioners and Health 

Two separate groups of researchers used secondary data from national surveys to 

examine characteristics of health in individuals who practice yoga (Birdee et al., 2008; 

Sibbritt, Adams, & van der Riet, 2011).  Using results from the 2002 National Health 

Interview Survey (NHIS) Alternative Medicine Supplement (n = 31,044), Birdee et al. 

(2008) estimated the use of yoga in the United States to be 5.1% (over 10 million adults).  

The survey asked a variety of questions including whether they had practiced yoga for 

health during the past 12 months.  Subjects who reported practicing qi gong or tai chi 

were excluded.  In addition, practitioners were asked specific questions about the use of 

yoga for medical conditions and whether they believed yoga was helpful in treating these 

conditions.  The yoga practitioners were predominantly white (85%), female (76%), with 

a mean age of 39.5 years.  Compared with non-practitioners, yoga practitioners reported 

lower rates of smoking (17 vs. 22%, respectively; p ≤ 0.005), and obesity (defined as 

BMI ≥ 30) (10 vs. 23%, respectively; p ≤ 0.005).  Yoga users were more likely than with 

non-users to have a college education (50% vs. 23%, respectively; p ≤ 0.005), and they 
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were more likely to consume light (56% vs. 41%) and moderate (18% vs. 14%) amounts 

of alcohol (p ≤ 0.005).Yoga practitioners were more likely than non-practitioners to 

report their health as excellent, very good, or good (95% vs. 87%, respectively; p ≤ 

0.005).  Yoga practitioners were more likely to have asthma (14% vs. 10%; p ≤ 0.005), 

musculoskeletal disorders (55% vs. 48%) and mental health conditions such as 

depression and anxiety (20% vs. 16%), but less likely to have cardiovascular disease (7% 

vs. 11%; p ≤ 0.005) or hypertension (13% vs. 25%; p ≤ 0.005).  

The authors concluded that a number of individuals appear to be using yoga to 

treat specific health conditions, as the majority (58%, n = 1381) believed yoga was 

important in maintaining their health and 16% reported using yoga to help specific health 

conditions.  While the results are intriguing, there are a number of weaknesses in the 

study.  First, an individual was considered a yoga user if they reported using yoga for 

health during the past 12 months.  The frequency and length of yoga practice was not 

addressed, and individuals using yoga for reasons other than health may have been 

excluded.  The types and styles of yoga practiced (which could potentially play a role in 

health benefits) were not addressed.  

A similar secondary data analysis was performed using data from the Australian 

Longitudinal Study on Women‟s Health (ALSWH) that looked at the use of yoga and 

meditation in 8,885 younger (27-33 years) and 10,324 older (56-61 years) women 

(Sibbritt, et al., 2011).  Researchers estimated the prevalence of yoga and meditation 

among younger women in Australia to be 35% and 27% in the older women.  Yoga use 

was measured by a single item where women in the younger and older groups were asked 

to rate their frequency of yoga use as often (8% in both groups,  n = 672 and 784, 
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respectively), sometimes (13% vs. 11%, n = 1184 and 1099, respectively), rarely (14% 

vs. 8%, , n = 1283 and 822), and never (65% vs. 73%; n = 5746 and 7619, respectively).  

Using answers from the Short-Form (SF-36) Quality of Life Questionnaire, the 

researchers concluded that younger women who reported “often” using yoga or 

meditation reported better general health (77.2 ± 18.8) than younger women who used 

yoga or meditation sometimes (73.9 ± 19.2  ; p ≤ 0.005), rarely (m = 72.9 ± 19.2; p ≤ 

0.005) , or never (73.3, ± 19.1; p ≤ 0.005).  Older women who reported practicing yoga or 

meditation often reported better general health (75.0 ± 21.9) than those who rarely (69.0 

± 21.2; p ≤ 0.005) or never (71.2 ± 20.3; p ≤ 0.005) practiced.  Both younger and older 

women who “often” used yoga or meditation reported better mental health (72.7 ± 16.8 

and 77.3 ± 16.7, respectively) than their counterparts who practiced rarely (69.9 ± 16.7 

and 73.1 ± 17.3, respectively; p ≤ 0.005, both).  Likewise, both younger and older women 

who “often” used yoga or meditation reported better vitality (56.8 ± 20.3 and 62.4 ± 20.9, 

respectively) than their counterparts who practiced rarely (53.4 ± 19.4 and 57.1 ± 21.6, 

respectively; p ≤ 0.005, both).  The authors found significant group differences in social 

function between those young women who never practiced (82.3 ± 21.8) and those who 

rarely (78.8 ± 22.8; p ≤ 0.005) or sometimes (78.7 ± 22.9; p ≤ 0.005) practiced, with 

scores improving with lower levels of practice.  Likewise, older women who never 

practiced had higher social function scores (84.0 ± 22.7) than those who rarely practiced 

(79.9 ± 24.7; p ≤ 0.005).  One weakness of the study is that the authors did not 

distinguish between yoga and meditation, nor did they address the styles of yoga 

practiced.  The study focused exclusively on women, and omitted women between the 

ages of 34 and 55, an age range that has been shown in previous  research to have the 
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largest percentage of yoga practitioners (Birdee, et al., 2008).  Additionally, while the 

study found many significant findings between yoga practice and health, caution is 

warranted because the very large sample size in this study may have contributed to the 

high levels of significance found by the authors.  

One final study was found examining the perceived health benefits of yoga in 

yoga practitioners.  Using a qualitative approach, Adkinson and Permuth-Levine (2009)  

used focus groups  to examine the perceived benefits and barriers to yoga practice in 

experienced yoga practitioners, (n = 36) as well as in individuals with no yoga experience 

(n = 14).  Both experienced yoga practitioners and non-practitioners perceived the 

benefits of yoga to include health promotion, including improvements in sleep, diet and 

body weight; disease prevention, including decreased fatigue and depression, and 

enhanced immune system function; and psychological benefits including increased 

relaxation and mindfulness, and reduced irritability.  These benefits were considered to 

be unique to yoga.  The perceived barriers to practice identified by all participants were 

time, cost and the potential for injury.  The participants considered these barriers to be the 

same as for exercise.  While the authors divided the yoga subjects into 3 groups, 

experienced yoga practitioners (more than 1 year of practice) novice practitioners  (less 

than one year of practice), and non-practitioners,  the data were presented as  a whole, 

with no clear differences between the groups.   

2.2.1 Yoga Practitioners and the Biological Realm of Health 

 The wealth of research articles written about Yoga have focused on the biological 

realm of health, with the majority of these being experimental or quasi-experimental 

interventions with individuals having no prior experience with yoga.  Few articles 
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published in peer-reviewed journals have focused on the impact of yoga on the biological 

realm specifically in novice and/or experienced yoga practitioners.  Of the few studies 

examining biological factors  in yoga practitioners, the majority of these focused on 

fitness parameters (Blank, 2006; Chaya, Kurpad, Nagendra, & Nagarathna, 2006; Hagins, 

Moore, & Rundle, 2007; Mody, 2010), with the remainder focusing on arousal (Khattab, 

Khattab, Ortak, Richardt, & Bonnemeier, 2007; Kiecolt-Glaser et al., 2010),  sleep 

(Sulekha, Thennarasu, Vedamurthachar, Raju, & Kutty, 2006; Vera et al., 2009b), or 

biological markers of depression (Streeter et al., 2007).   

 A handful of studies focusing on long-term yoga practitioners have focused on the 

impact of yoga on certain measures of fitness.  Hagins, Moore, and Rundle (Hagins, et 

al., 2007) found that  one hour of  Hatha yoga practice did not meet the fitness guidelines 

established by the American College of Sports Medicine (ACSM), with the metabolic 

costs [(0.6L/min; 49.2% Maximum Heart Rate (MHR), and 3.2Kcal/min Metabolic 

Equivalents (METS)] representing low levels of physical activity, comparable to walking 

3.2 miles per hour.  This study involved 20 intermediate to advanced practitioners (18 

women) who performed a 56 minute beginning level yoga video with low intensity 

standing and seated poses.  The authors conceded that a more vigorous form of yoga 

involving continuous movement (“sun salutations”) had the most exertion (m = 54.8% +/-

11.8 MHR), although it still did not meet the ACSM recommendations for cardiovascular 

fitness.   

 Mody et al (2010) found somewhat different outcomes when examining the 

exertion exhibited by 6 healthy yoga practitioners (3 women) with a minimum of 2 years 

of yoga experience while performing four thirty minute sessions of sun salutes.  The 
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practitioners averaged 80% MHR across the four sessions, sufficient to meet ACSM 

guidelines for cardiorespiratory training.  These two studies lend support to the belief that 

the type of yoga practiced appears to have an effect on fitness outcomes.  Chaya et al. 

(2006) found that experienced yoga practitioners (n 55; 15 = women) who routinely 

practice gentle, non-strenuous poses, breath work, and meditation had a basal metabolic 

rate 13% lower (1197.6 +/-238.3 Kcal/day)  than non-yoga matched controls (1420.2 +/-

251.2 Kcal/day;  p < 0.001).  Unlike the controls, the yoga group also exhibited mean 

Basal Metabolic Rates (BMR) that were significantly lower (p < 0.001) than their 

predicted value (1388.2 +/-169.9 kcal/day vs. 1423.1 +/- 151.5 kcals/day in the controls, 

based on age, gender and body weight.  The two groups had no significant differences in 

anthropomorphic characteristics such as BMI and/or age.  The authors attributed the 

decreased BMR to decreased arousal in the yoga practitioners.  Because yoga appears to 

have the opposite effect than exercise which raises BMR, and yoga has been found to 

significantly decrease body weight and waist circumference (Gokal, et al., 2007; Khatri, 

et al., 2007; Mahajan, et al., 1999; McCaffrey, et al., 2005; Sivasankaran, et al., 2006) 

further studies are needed to examine the impact of yoga on appetite, eating behaviors 

and weight loss.   

 The argument that yoga decreases physiological arousal was strengthened by the 

research of Khattab et al. (2007) who found decreased sympathetic arousal when 

examining  cardiac vagal modulation during a 90 minute low-intensity restorative yoga 

session involving 11 healthy yoga practitioners (7 women) with a minimum of 3 years of 

practice.  The authors found a significant increase (p < 0.001) in Heart Rate Variability 

(HRV) during the yoga practice compared with a placebo relaxation program or with 
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matched controls.  The authors concluded that yoga practice may improve vagal tone and 

responsiveness.   

 Two published studies were found that examined sleep in experienced yoga 

practitioners.  Suleka et al. (2006) used polysomnography to look at sleep patterns in 

experienced (5+ years) Sudarshan Kriya Yoga (SKY) yoga practitioners (n = 27), 

Vippasana meditators (n = 13), and controls (n = 27).  The authors examined only males 

and split the groups into younger (20- 30 years) and older (31-55 years).  While the 

control group exhibited normal age-related declines (3.7%)  in  slow wave sleep (non-

rapid eye movement S3 and S4) in the older subgroup of control subjects, participants in 

the older subgroups of  yoga  and  meditation practitioners exhibited no such decline  

(11.76% and 12.76%, respectively) and were significantly different than the older control 

group (p < 0.001).  Vera et al. (2009) examined sleep quality and HPA-axis  hormones 

associated with sleep in 16 (12 women) experienced yoga practitioners (3+ years of 

practice) compared with 10 age matched controls (7 women).  While no significant 

differences were noted between the groups in levels of DHEA or ACTH, The yoga group 

exhibited lower scores on the Pittsburgh Sleep Quality Index (PSQI) (2.92 +/- 1.60 vs. 

4.25 +/- 1.38; p = 0.03) and higher morning  blood cortisol levels (18.58 +/- 7.01 vs. 

14.21 +/- 5.94 p = 0.03), both associated with better sleep.  While these sleep studies are 

intriguing and raise the possibility that yoga may mediate age-related sleep changes, 

improve HPA-axis function, and improve the general quality of sleep, the small sample 

sizes, the focus primarily or exclusively on one gender, and the lack of randomization are 

considerable weaknesses of these studies.   
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 Only one published study was found comparing immune system functioning in 

beginning and advanced yoga practitioners.  Kliecolt-Glaser et al.(2010) reported no 

significant differences in inflammatory or immune system responses in beginning (n = 

25) and advanced (n = 25) female yoga practitioners in response to a restorative yoga 

session or a control passive video session.  However, the authors noted 41% higher 

measures of serum interleukin (IL)-6 in the novice practitioners compared with the 

advanced practitioners (p = 0.03).  The odds of a novice practitioner having a detectable 

level of C reactive protein were 4.75 times higher than for an experienced practitioner.  

The fact that no differences in cortisol secretion or immune system reaction to the yoga 

session may be attributable to the way the authors defined novice and advanced 

practitioners.  While novice practitioners had between 6 to 12 sessions of yoga, advanced 

practitioners were defined as practicing 1 to 2 times per week for at least 2 years.  It is 

possible that significant changes might have been observed had practitioners had more 

experience, either in hours per week or number of years.  Further research is needed to 

determine whether a more vigorous form of yoga may have different effects on immune 

system function.   

 In a study that spans both the physiological and psychological realms, Streeter et 

al. (2007) examined the changes in brain GABA levels, a hormone decreased in mood 

disorders such as depression and anxiety disorders,  in experienced practitioners (n = 8, 1 

woman) after an acute yoga session compared with a reading control group (n = 11; 5 

women).  There was a 27% increase in GABA levels in the yoga practitioners (4+ months 

of experience) after the yoga session (0.20 mmol/kg) compared with the reading 

comparison group (0.001 mmol/kg; p = 0.018).  Poses practiced by the yoga group 
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included active poses such as sun salutes, backbends, twists, and inversions.  While 

further studies using randomization are called for to confirm these findings, an interesting 

question would be to examine whether a less strenuous form of yoga practice might lead 

to similar changes, or whether the changes could be noted in individuals with no prior 

yoga experience.   

2.2.2 Yoga Practitioners and the Psychological Realm of Health 

 In addition to the previously-mentioned study by Adkinson and Permuth-Levine 

(2009) that examined the perceived psychological  benefits of  yoga practice, only two 

published articles  concentrated on the impact of yoga on the psychological realm in 

experienced yoga practitioners (Brisbon & Lowery, 2009; Daubenmier, 2005).  In a 

cross-sectional study examining mindfulness and stress levels in yoga practitioners, 

Brisbon and Lowery (2009) found that advanced yoga practitioners (n = 28; mean of 

14.54 years of experience, +/-8.02) scored higher on Mindfulness (p < 0.05) using the 

Mindful Attention Questionnaire and lower in stress (p < 0.05) using the Perceived Stress 

Scale than did novice practioners (n = 24; mean of 3.33 years of experience).  The 

authors found no association between experience and either mindfulness or stress.  

Several weaknesses were found in the study that could have contributed to those negative 

findings.  First, the investigators defined experienced yoga practitioners as those with 

more than 5 years of experience, and novice practitioners were defined as having less 

than 5 years of experience.  This may have watered down the findings, as practitioners 

with 4 years and 10 months of experience would be placed in a different group than 

practitioners with 5 years and one month of experience.  Furthermore, the authors did not 

collect data regarding the amount (days/week; hours/day), consistency (daily, weekly 
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classes or practice), or components (physical poses, breath work, and/or meditation; class 

instruction with a teacher or home practice with videos or books) of practice, all of which 

may have an impact on levels of stress and mindfulness.   

 Daubenmier (2005) examined whether women who practice yoga (n = 43) report 

greater body awareness and body satisfaction than women who practice aerobics (n = 45) 

or a non-active control group (n = 51).  Using the Body Area Satisfaction Scale and the 

Body Responsive Scale, women who practiced yoga reported better body awareness (m = 

4.78+/-2.42) and body responsiveness (m = 5.16+/-0.98) than aerobic practitioners (m = 

4.01+/-0.82 and 4.28+/-0.99, respectively) and controls (m = 4.1 +/-1.02 and 4.39 +/-

1.24, respectively) (both p < 0.01).  Additionally, the yoga practitioners reported 

significantly greater body satisfaction (m = 3.55+/-0.54) compared to aerobic 

practitioners (m = 2.95+/-0.52) and controls (m = 3.16 +./-0.70) (p<0.01).  Yoga 

practitioners were less likely to report symptoms of disordered eating (m = 2.20+/-.61) 

than those who practice aerobics (m = 2.56 +/-0.65) or controls (m = 2.26 +/-0.55) (p < 

0.01).  While average hours of yoga practice per week was negatively related to self-

objectification using the Self-Objectification Questionnaire (r = .3; p = 0.05), hours per 

week of aerobic practice was positively associated with disordered eating attitudes (r = 

.35;  p < 0.05).  A question that remains unanswered from this research is whether these 

issues pre-existed before practicing yoga or aerobics; are individuals with disordered 

eating or issues with body satisfaction and/or awareness might be more likely to 

participate in aerobics than yoga? 

 Yoshihara, Hiramoto, Sudo, and Kubo (2011) compared scores on the Profile of 

Mood States (POMS) and urinary levels of stress-related biomarkers (biopyrrin, 8-OHdG, 
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cortisol, and creatinine) in 38 healthy, female experienced yoga practitioners and 37 age 

and gender-matched controls.  The authors defined experienced yoga practitioners as 

individuals with two or more years of yoga experience.  The yoga practitioners had 

practiced yoga an average of 2.94 +/- 2.04 days per week for 1.37 +/- 0.49 hours each 

day, for an average of 3.70 +/- 2.27 (range = 2-14) years.  Compared with controls, the 

yoga practitioners exhibited lower total mood disturbance (34.11 +/- 31.46 vs. 18.03 +/- 

31.54; p = .015), tension-anxiety (9.86 +/- 6.01 vs. 6.95 +/- 5.84; p = 0.017), anger-

hostility (10.08 +/- 7.40 vs. 6.29 +/- 6.97; p = 0.007), and fatigue (8.65 +/- 5.94 +/- 5.47 

+/- 5.31; p = 0.008).  The researchers found no significant differences in depression or 

any of the biomarkers of stress, and no “dose” effect (correlation) between hours of yoga 

practiced and POM scores.  The authors conceded that the small sample size may have 

limited their ability to see group differences in the physiological measures.  The study 

focused exclusively on Asian females, limiting the generalizability of the findings.   

2.2.3 Yoga Practitioners and the Social Realm 

 For the past century, particularly in the West, yoga has been taught primarily in 

group settings.  However, no published studies were found in peer-reviewed journals that 

examined the relationships between the social aspects of yoga practice such as class 

attendance or the quality of the relationship with one‟s yoga teacher or class.  Only one 

published study, the previously-mentioned Australian study by Sibritt et al (2011) that 

measured social functioning using the SF-36, has addressed the relationship between 

yoga and social aspects of health.   
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2.3 Summary 

 This chapter provides a review of research literature relevant to the area of the 

concept of health in yoga practitioners.  Only two national studies have been published 

examining the relationship between yoga practice and health in experienced yoga 

practitioners, and both were secondary data analyses.  While both studies concluded that 

a relationship exists between yoga practice and aspects of health, both collected only 

minimal information regarding the length and intensity of the subject‟s yoga practice.  

Several studies focusing on biological aspects of health in experienced yoga practitioners 

have concluded that experienced yoga practitioners exhibit a number of favorable 

physiological traits compared to controls including: decreased SNS arousal (Chaya, et al., 

2006; Khattab, et al., 2007), decreased levels of inflammatory cytokines (Kiecolt-Glaser, 

Christian, et al., 2010), and increased GABA levels (Streeter, et al., 2007).  Experienced 

yoga practitioners also report improved sleep compared to controls (Sulekha, et al., 2006; 

Vera et al., 2009a).  Studies involving the psychological realm of health in experienced 

yoga practitioners have yielded mixed results, with experienced yoga practitioners 

exhibiting better body awareness (Daubenmier, 2005), less mood disturbance and fatigue 

(Yoshihara, et al., 2011), but no difference in levels of mindfulness or perceived stress 

(Brisbon & Lowery, 2009) than non-practitioners.  No published studies were found 

examining the social realm of health in yoga practitioners.   
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2.4 Conclusion 

In conclusion, no published studies in peer-reviewed journals were found that 

explored holistically the health effects of yoga in individuals who routinely practice yoga.  

More specifically, while good evidence has been found in RCTs regarding the impact of 

yoga on a number of physiological outcomes such as blood pressure, blood cholesterol, 

body composition, and immune system function, what remains unclear is the relationship 

between yoga practice and changes in behavior such as feeding behaviors, activity levels, 

and the consumption of alcohol, tobacco and caffeine.   

Perhaps the largest problem in the research is that no published studies to date 

have methodically examined the relative contributions of the different aspects of yoga 

practice including style of yoga practices, amount of yoga practiced, and the type of 

practice performed (vigorous physical asanas, gentle restorative poses, breath work, 

and/or meditation).  This is problematic for two reasons.  First, classical yoga does not 

consist solely of physical poses, which would make it indistinctive from exercise.  Yoga, 

when taught according to the classical texts such as the Yoga Sutras, consists of eight 

components; only one of the eight components focuses on the physical practice of poses.  

The remaining seven components consist of breath work, meditation, and control of the  

mind  (3 components), and   ethical practices (2 components) that guide one‟s behaviors 

such as how to interact with others and how to treat oneself (Bryant, 2009).  Included in 

the ethical guidelines is the need to consume moderate amounts of food, follow a  

vegetarian diet, achieve adequate rest, and avoid excesses of any sort (Iyengar, 2005).  A 

second reason for examining the relative contributions of the different aspects of yoga 

practice is that   the different yoga poses (forward bends, back bends, inversions, etc…) 
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and practices (physical poses, breath work, and meditation) are believed to have different 

physiological and psychological effects (Iyengar, 1979, 2001).  Because no studies have 

been published in peer-reviewed journals that examine the relative contribution of the 

various components of yoga, the clinical value of the individual components remains 

unclear. 

A third weakness in the research literature is a dearth of research regarding the 

relationship of yoga to the social realm of health.  For centuries the discipline was passed 

down from guru (teacher) to sisya (pupil), typically via one-on-one tutorials, usually 

while the pupil resided for an extended period of time in an intense relationship with his 

teacher.  Classically, only males participated in yoga study.  A great deal has changed 

over the past 100 years as yoga migrated west from India.  The discipline has been 

opened to women, and the current format of teaching typically involves group instruction 

in yoga classes.  No studies were found in peer-reviewed journals that examine whether 

class participation or the quality of the relationship with one‟s yoga teacher might be 

related to one‟s participation in yoga or one‟s health.  Additionally, there is a deficit in 

research examining the relationship between gender and yoga practice, class 

participation, and/or one‟s relationship with a yoga teacher.   

Finally, for centuries yoga has been believed to have a positive impact upon one‟s 

physical and emotional health.  Ancient yoga texts attribute these positive effects to the 

creation of a sense of stability and contentment in one‟s mind (Bryant, 2009).  However, 

the bulk of studies examining the psychological effects of yoga have failed to focus on 

positive mental health or well-being.  Rather, most studies have focused on the impact of 

yoga on pathological conditions such as depression and anxiety. 
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CHAPTER 3:  METHODOLOGY 

 

3.1 Research Design 

 The current study utilized a cross-sectional design with anonymous online surveys 

to examine the yoga practice patterns and aspects of health in yoga practitioners.  The 

purpose of this study is to better understand the interrelationship between yoga practice 

and aspects of health. 

3.2 Study Population 

  Subjects for the study were randomly selected from 15 Iyengar yoga studios from 

different geographic regions across the United States.  The sample pool was identified 

using information obtained from the Iyengar Yoga National Association (IYNAUS), a 

large national yoga association.  The IYNAUS was chosen as the sampling pool for two 

reasons.  First, Iyengar yoga is very structured with a distinct syllabus of poses that are 

taught by all certified teachers.  This would help to ensure that the respondents would 

understand the language and terminology of the survey.  Second, and most importantly, 

unlike some styles that teach primarily one or two types of poses and practices such as 

meditation or breath work, Iyengar yoga typically incorporates all types of yoga poses 

and practices.  This would help to ensure that participants would recognize the 

terminology used in the survey, and would possibly prevent missing data due to 

respondents not practicing certain types of poses or practices.   

There are over 900 certified Iyengar Yoga Teachers within IYNAUS, 

representing over 100 yoga studios.  These teachers are grouped by region of the country.  

The investigator worked with the chairperson of the Iyengar Yoga Certification 
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committee to identify fifteen large studios, taking steps to ensure all of the geographic 

regions were represented.  Choosing larger studios ensured the teachers would have a 

large email list serve.  The primary teachers at the studios were approached via telephone 

by the IYNAUS certification chairperson about participating in the study.  After agreeing 

to participate, a percentage of subjects (approximately 25%) were randomly selected to 

participate from each studio.   

Subjects were randomly selected into the study using the following procedure.  

Once studio owners agreed to participate, a complete list of email addresses were 

obtained from the owners of the individual yoga studios.  The email addresses of each 

studio were then placed onto separate Excel spreadsheets for each studio.  Using the 

random sample generator on SPSS 19.0, a random sample of 25% of each studio‟s list 

serve was chosen.  This email list of randomly selected addresses then was sent back to 

the respective owners of the yoga studios who sent a secure link via email to these 

potential subjects asking them to participate in an anonymous online survey about yoga 

and health.  The researcher completed this process for all studios, keeping a master list of 

emails to cross check for duplicates between studios.  When duplicates occurred, the 

researcher used the same process to randomly select additional participants until the 

desired 25% was obtained.  Once the final studio was completed, all files related to their 

email addresses were deleted to ensure that no contact could be made between study 

subjects and the investigator.   

A total of 4 emails were sent to potential subjects from studio owners. The first 

email went to everyone on the list serve of the studios.  This first email informed 

potential participants that an anonymous online survey was being conducted at their 
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studio and they may be randomly selected to participate.  The next three emails were sent 

only to those individuals who were randomly selected to participate.  The first email to 

the randomly selected group contained information about the study, including contact 

information (email address) of the researchers, as well as a secure link to the survey.  A 

reminder email was sent approximately 4 days later that thanked subjects for participating 

and contained a secure link to the survey.  A final email was sent approximately one 

week after the first email that was sent to those randomly selected.  This final email 

thanked them for their participation and contained a secure link to the survey.  All of the 

15 studios followed this protocol for the emails except for one, which sent only the first 

two emails and declined sending the final email.   

The inclusion criteria for the study included: 1. participants must be at least 18 

years of age.  2.  Participants have practiced yoga (either taking classes or through home 

practice) at least weekly for a minimum of two months within the past 6 months.  3.  

Participants must have Internet access and be able to complete an online survey.   

3.3 Sample Size 

 A priori sample size determination for regression analysis involved a number of 

issues including desired power, alpha level, and the number of predictors.  Power was 

estimated for several analyses.  The analysis that required the most participants was a 

polytomous regression with a four level outcome variable (BMI category) and 5 

predictors.  It was anticipated that approximately 5% of the participants would have this 

outcome in the lowest frequency category.  For the analysis, a total of 75 cases were 

predicted in this category, based on 15 cases per predictor variable (Concato, Peduzzi, 

Holford, & Feinstein, 1995; Peduzzi, Concato, Feinstein, & Holford, 1995; Peduzzi, 
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Concato, Kemper, Holford, & Feinstem, 1996).  To achieve those 75 cases, the sample 

size needed to be a minimum of 1500.  Because a meta-analysis of response rates in 

Internet surveys found a mean rate of 39.6% (SD = 19.6%) in 69 surveys (Cook, Heath, 

& Thompson, 2000), we hoped to recruit  a minimum of 4,000 participants.  Out of 

18,160 students on the email list serves of the 15 studios, 4307 subjects were randomly 

selected and 1167 (27.3%) responded to the survey link.  The a priori power analysis was 

based upon a worst case scenario that required a minimum of 75 cases in the smallest 

group.  The actual data had 176 cases in the smallest group.  Thus, the 1045 cases were 

sufficient to achieve 80% power with alpha .05 for all analyses.   

3.4 Instruments 

3.4.1 Introduction 

 With the exception of demographic data and data regarding yoga practice, the 

survey included individual measurement scales used in previous studies.  These scales are 

described in detail below, along with information regarding validity and reliability of 

these instruments.  Overall length of the survey questionnaire was considered during 

survey development, and 92 total items were included.  Prior to implementing the survey, 

a small pilot study (n = 20) was completed to assess readability and feasibility.  On 

piloting the survey, it took approximately 20 minutes to complete.   

3.4.2 Demographic and Yoga Practice Data 

 Demographic data were collected from each subject including information 

regarding: age, gender, race, ethnicity, height, weight, education, marital status, and job 

status.  In addition, 6 questions were asked about participant‟s yoga practice (years of 
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practice, styles of yoga practiced, number of classes per week, frequency of yoga home 

practice, categories of poses practiced, and strength of relationship with yoga teacher and 

peers).  Additional items gathered information about general health conditions, vegetarian 

status, caffeine consumption, smoking status, and patterns of alcohol use.   

3.4.3 PROMIS and NIH Toolbox Measures of Health Variables 

Several outcome measures were used from the  Patient-Reported Outcomes 

Measurement Information System (PROMIS®) as well as the NIH Toolbox,  initiatives 

of the National Institutes of Health (NIH) designed to provide  the public with a free 

national item bank of valid and reliable measures of commonly used patient-reported 

outcomes measures (Gershon, Cella, et al., 2010; PROMIS, 2011).  Using a random 

sample (n = 21,133) from both the general US  (n =13,250 ) and diseased populations (n 

=  of 7,883), a group of scientists from the NIH and select academic institutions across 

the US used Item-Response Theory (IRT) to develop 11 item banks that measure 

components of physical health (physical function, pain, fatigue, sleep, sexual function), 

mental health (anxiety, depression, anger), and social health (social role satisfaction, 

social role function(Cella, et al., 2010).  One of the basic tenets of IRT is that each item 

on a test created using IRT measures the underlying latent domain (Baker & Kim, 2004).  

This means that, unlike tests developed using Classical Test Theory, test items created 

using IRT can be used independently.  This allows greater flexibility, as researchers can 

use the individual items to custom design new surveys.  PROMIS® offers this option, as 

well as short and long forms in each domain.  Short forms correlate very well with the 

item banks (>0.95, all) (Cella, et al., 2010).  NIH toolbox items, available on the 
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PROMIS website, focus specifically on neurological and behavioral health patient 

reported outcomes (Gershon, Cella, et al., 2010). 

All PROMIS® item banks have demonstrated high reliability up to two standard 

deviations from the mean (Cella, et al., 2010).  The item banks are considered precise, as 

evidenced by minimal error.  The item banks and short forms have compared favorably 

with legacy measures, which provides evidence of construct validity(Riley, et al., 2010).  

PROMIS® measures to be used in this study include: sleep disturbance, fatigue,  and 

social support.  Table 3.1 details the standard error (SE) and reliability of these item 

banks.  Information about the correlations of these item banks with legacy measures and 

with the short form versions of individual item banks is shown in Table 3.2.   
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Table 3.1 

PROMIS
®

 Standard Error (SE) and Reliability by T-Scores* 

                                             T-Score 

 

Item Bank 

 

N 

  

10 

 

20 

 

30 

 

40 

 

50 

 

60 

 

70 

 

80 

 

90 

Sleep  

Disturbance 

2252 SE 0.91 0.68       0.34        0.20      0.16 0.16 0.17 0.28 0.49 

Reliability 0.16 0.54 0.88 0.96 0.97 0.98 0.97 0.92 0.76 

Fatigue 781 SE 0.86      0.58         0.23       0.09      0.06 0.06       0.06       0.11      .31           

 Reliability 0.27      0.66         0.95 0.99 1.00 1.00 1.00 0.99 0.91 

*Modified from Cella et al. (2010) 

 

Table 3.2  

 

PROMIS
®

 item bank correlations with legacy measures and short forms* 

 

Item  

Bank 

 

N 

Legacy  

Measure 

Correlation 

with Legacy 

Correlation 

with  Short 

Form 

Fatigue 740 

 

FACIT-F 

SF-36  VT 

 

0.96 

0.88 

0.76 

Sleep 

Disturbance 

2252 PSQI 

ESS 

0.85 

0.75 

0.97 

FACIT = Functional Assessment of Chronic Illness Therapy Fatigue Scale; SF-36VT= 

Short form health survey-36 Vitality Scale; PSQI = Pittsburgh Sleep Quality Index; ESS 

= Epworth Sleepiness Scale   

*modified from Cella et al. (2010) 
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The majority of PROMIS® and NIH toolbox items use a 5-point Likert scale, ranging 

from 1 (“not at all”) to 5 (“very much”).  Each item is given a T-score, based upon the 

general US population, with a mean of 50 and a standard deviation of 10 (Cella, et al., 

2010).  Thus, a score of 60 on any item would be one standard deviation higher than the 

mean of the general US population.  The PROMIS Assessment Center offers 

computerized adaptive testing (CAT), designed to lesson response time and 

burden(PROMIS, 2011).  On average, respondents complete approximately 5 items per 

minute (Cella, et al., 2010).  Because the PROMIS® items were designed based on data 

obtained via Internet surveys, they are considered appropriate for use in online surveys. 

3.4.4 Mental Health Continuum- Short Form 

Subjective well-being was measured using Keyes‟s Mental Health Continuum-

Short Form (MHC-SF), a shorter (14 item) version of the Mental Health Continuum – 

Long Form that measures positive mental health.  Keyes used confirmatory factor 

analysis to uphold the primary assumption that positive mental health is related to, but 

distinct from, mental illness, and thus should be assessed as a separate phenomenon in 

health-related research (C. L. M. Keyes, 2005).  The MHC-SF has shown excellent 

(>80.0) internal consistency reliability (C. L. Keyes, 2005; Keyes et al., 2008; Lamers, 

Westerhof, Bohlmeijer, Ten Klooster, & Keyes, 2011; Westerhof & Keyes, 2010).  The 

short version is comprised of three subscales (emotional, psychological, and social well-

being).  This three factor structure has been confirmed in nationally representative 

samples of U.S. adults (Gallagher, Lopez, & Preacher, 2009),  college students 

(Robitschek & Keyes, 2009), and adolescents (C. L. Keyes, 2005).  The scale performed 

moderately well on the 4-week test-retest reliability, ranging from .71 for social well-
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being, .64 for the emotional well-being, and .57 for psychological well-being (Robitschek 

& Keyes, 2009) .  

3.4.5 Multi-Factor Diet Screener   

Information regarding the diet of subjects, most importantly fruit and vegetable 

consumption, was obtained using the National Cancer Institute‟s Multifactor Screener, a 

16-item, self-report, food frequency questionnaire.  The form can be used to estimate 

dietary intakes of fruits and vegetables, percentage energy from fat, and fiber, and has 

been validated in a number of large studies including NCI‟s Observing Protein and 

Energy (OPEN) study and Eating at America‟s Table Study (EATS)(F.E. Thompson et 

al., 2004).  

3.4.6 International Physical Activity Questionnaire: Short Version (IPAQ) 

Information regarding the physical activity level of subjects was gathered using 

the 7-item International Physical Activity Questionnaire (Short form) (IPAQ).  In 2000, 

both the short and long versions of the IPAQ were extensively studied in 12 countries and 

found to be valid and reliable in 18 to 65-year-old adults in a variety of settings.(C. L. 

Craig et al., 2003; Gauthier, Lariviere, & Young, 2009; Mader, Martin, Schutz, & Marti, 

2006) Subjects were instructed to answer the questions on this form by recalling their 

usual physical activities during the past month.   

3.4.7 Freiberg Mindfulness Inventory – Short Form 

 Mindfulness is described as the immediate ability to focus on the present moment 

without judgment or evaluation (Hayes & Shenk, 2004).  The Freiberg Mindfulness 

Inventory – Short Form (FMI-SF) is an 8-item version of the original 30-item Freiberg 
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Mindfulness Inventory, a measure of mindfulness (Kohls, et al., 2009; Walach, et al., 

2006).  While considered valid and reliable (Cronbach Alpha = .93-.94), the original form 

was dependent upon subject‟s having prior knowledge of Buddhist meditation (Walach, 

et al., 2006).  The 8-item FMI-SF requires no prior knowledge of Buddhism, making it 

useable in a wider population (Kohls, et al., 2009).  The 8-item scale yielded a two factor 

model that exhibited very good fit indices (Chi-square [19 df] = 35.866 p < .001, 

CMIN/df = 1.88; CFI = .996, TLI = .993, RMSEA = .064).  Assuming individual with 

higher levels of anxiety and depression are  less mindful than those with low levels of 

these traits, the authors used  the Trait Scale of the State-Trait Anxiety Scale and the 

Beck‟s Depression Inventory to determine that the FMI-SF exhibited good criterion 

validity (-.59 and -.51, respectively).   

3.5 Procedure 

 The study used an anonymous Internet survey on SurveyMonkey, an online 

survey tool (http://surveymonkey.com).  SurveyMonkey allows researchers to develop 

online surveys, and then provides a secure, encrypted survey link to ensure responses are 

communicated securely to SurveyMonkey‟s servers.   

 Potential participants were randomly selected from 15 Iyengar yoga studios with 

email list serves from across the United States.  The investigator worked with the 

chairperson of the Iyengar Yoga Certification committee to identify fifteen studios across 

the country, taking steps to ensure all of the geographic regions were represented.  

Choosing larger studios ensured the teachers would have a large email list serve.  The 

primary teachers at the studios were approached first by telephone by the chairperson of 

the certification committee and later via email by the researcher about participating in the 

http://surveymonkey.com/
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study.  For those studios that agree to participate, approximately 25% of their studio‟s list 

serve was randomly selected to participate.   

Subjects were randomly selected into the study using the following procedure.  

Once studio owners agreed to participate, a complete list of email addresses were 

obtained from the owners of the individual yoga studios.  The email addresses of each 

studio were then placed onto separate SPSS data files for each studio.  Using the random 

sample generator on SPSS 19.0, a random sample of 25% of each studio‟s list serve was 

chosen.  This email list of randomly selected addresses then was sent back to the 

respective owners of the yoga studios who sent a secure link via email to these potential 

subjects asking them to participate in an anonymous online survey about yoga and health.  

The researcher completed this process for all studios, keeping a master list of emails in an 

SPSS data file to cross check for duplicates between studios.  When duplicates occurred, 

the researcher used SPSS to randomly select additional participants until the desired 25% 

was obtained.  Once the fifteenth studio was completed, all files related to their email 

addresses were destroyed to ensure that no contact could be made between study subjects 

and investigators.   

A total of 4 emails were sent to potential subjects from studio owners.  The first 

email went to everyone on the list serve of the studios.  This first email informed 

potential participants that an anonymous online survey was being conducted at their 

studio and they may be randomly selected to participate.  The next three emails were sent 

only to those individuals who were randomly selected to participate.  The first email to 

the randomly selected group contained a secure  link to the study along with information 

about the study including: the purpose of the study, inclusion criteria, and instructions.  
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No informed consent was obtained, as participation in the survey implied consent.  A 

reminder email was sent approximately 4 days later that thanked subjects for participating 

and contained a secure link to the survey.  A final email was sent approximately one 

week after the first email that was sent to those randomly selected.  This final email 

thanked them for their participation and contained a secure link to the survey.  All of the 

15 studios followed this protocol for the emails except for one, which sent only the first 

two emails and declined sending the final email.   

 Strategies for implementing a web-based survey were taken from Dillman et al. 

(2009).  As recommended by Dillman, a multiple contact strategy was utilized.  All 

studio owners were requested to send all links as a blind copy to the randomly selected 

list serve.  Dillman (2009) recommends starting the survey with a simple question that is 

easy to answer, but interesting.  For this reason, the survey began with yoga practice 

questions.  PROMIS® allows respondents to point and click to answer questions, and 

provides a running box with the amount of survey completed as participants‟ progress.  

Dillman  recommends keeping line length short and avoiding fancy graphics, which have 

been shown to discourage participation (Dillman, Totora, Conradt, & Bowker, 1998).   

 Web-based surveys inherently contain a number of benefits as well as potential 

problems.  Web-based surveys are a fast and economical way to reach a very large, 

geographically-diverse audience.  Web-based surveys may be more visually-appealing 

than pen-and-paper measures.  Pop-up and drop-down boxes allow interaction with 

participants, and computer-assisted technology allows questionnaires to be more 

precisely tailored to the individual (PROMIS, 2011).    
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 Web-based surveys are not without inherent weaknesses.  First, there is no good 

method for monitoring inclusion and exclusion criteria.  Second, web-based surveys rely 

on participants having computer access and/or literacy.  This may result in a percentage 

of the population not being represented that may be different in some way from those 

surveyed.  Finally, Internet surveys might raise more concerns with participants about 

issues such as confidentiality and data safety than traditional measures.  This may lead to 

lower response rates.   

3.6 Data Analysis 

 Data cleaning techniques using SPSS 19.0 were used to identify miscoded data, 

outliers, and missing data.  Univariate normality was examined to determine if 

assumptions for regression analyses (linear and logistic) were met.  Normality was 

assessed by analyzing the skewness of each variable.  Extremely skewed variables were 

transformed based upon the recommendations of Tabachnick and Fidell (2007).  These 

are discussed in chapter 4.  Bivariate multicollinearity was checked to ensure no 

extremely high bivariate correlations existed (>0.85), and scatterplots of standardized 

predicted values by standardized residuals were used to assess  linearity and 

homoscedasticity  (Tabachnik & Fidell, 2007) 

Because less than 5% of the data were missing, no missing value analyses were 

conducted.  However, independent t-tests were used to ascertain differences between the 

groups with missing variables and without.  Only complete surveys were analyzed, and 

independent t-tests were used to examine whether differences existed between those with 

complete surveys and those without.  All inferential tests were conducted at the.05 level 

of significance.   
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3.6.1 Descriptive Analysis 

 Descriptive statistics (frequencies, percentages, measures of central tendency, and 

standard deviations, histograms, and box plots) were obtained to describe the 

demographic data, yoga practice habits, and aspects of health.  These statistics were used 

to answer research question 1.1.   

3.6.2 Analyses of General Linear Model and Logistic Regression 

Question 2.1 was answered using frequencies.  Questions 2.2-2.6 were answered 

using the following steps.  First, bivariate relationships of yoga practice and aspects of 

health were investigated by computing Pearson r correlations with two-tailed tests of 

significance.  Bivariate relationships of demographic variables and each health variable 

were investigated by computing Pearson r correlations.  Next, any yoga practice variable 

or demographic variable that had at least a small (r = .10) and significant relationship to 

the health variable of interest was included in appropriate regression analyses (linear or 

logistic) to examine the independent effects of all correlated variables (Tabachnik & 

Fidell, 2007).  Variables that were significant at p = .05 were placed into subsequent 

regressions to examine interaction effects.  Interactions that were not significant at p = 

.05 were removed, one at a time, until the final model was determined.  In the event that 

only one variable was correlated, the researchers reported only the Pearson r correlation 

and regression analyses were not performed.  This procedure was followed for research 

questions 2.2-3.2.   

Research questions 4.1-5.1 examined differences between two groups, based upon 

either gender or yoga experience and were analyzed using independent t tests or logistic 

regressions, depending upon the level of measurement.  The cut off points for 



 

 

57 

experienced and inexperienced yoga practitioners were selected after analyzing the 

distribution using box plots and frequencies.   

All inferential tests were conducted at the 0.05 level of significance.   

3.7 Protection of Human Subjects 

 All contact with study participants occurred through the studio owners and data 

obtained from the anonymous online survey was not identifiable.  The research proposal 

was sent to the University of Maryland Institutional Review Board (IRB) for review.  The 

IRB determined the study met the definition of not human subjects research, and no 

additional IRB oversight was required.   

3.8 Conclusion 

In conclusion, Chapter 3 describes the research design, study population and 

sample size, and instruments used to develop the online survey for the study.  The 

procedures to be used in the study were discussed, and the data analyses were explained.   
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CHAPTER 4:  RESULTS 

 

4.1 Introduction 

The purpose of this study is to better understand the interrelationship among yoga 

practice and aspects of health.  The Biopsychosocial Model of Health provided the 

theoretical framework for conducting the study.  This chapter will provide a description 

of the study results, including characteristics of the sample and an analysis of the data 

according to the research questions.   

The primary research questions are: (1.1) What are the self-reported practice 

patterns (years of practice, number of classes per month, class size and length, days per 

month of home practice and/or practice habits (styles of yoga practiced, types of poses 

practiced, breath work, meditation, relationship with teacher and with peers); and health  

habits (food choices including fruit and vegetable intake, meat consumption, and 

caffeine and alcohol intake; activity levels; smoking status; and  caffeine and alcohol 

consumption) and/or  health characteristics (BMI, sleep, fatigue levels,  mindfulness, 

subjective well-being, social support) of yoga practitioners?  (2.1) What are subject‟s 

perceptions regarding the relationship between yoga practice and aspects of health? (2.2)  

Do length (in years), and/or frequency of yoga class (classes per month), and/or 

frequency (days per month) of home practice contribute to aspects of health? (2.3)  What 

components of physical yoga practice (frequency of the physical poses including: 

standing poses, vigorous poses, head stand/shoulder stand, and/or gentle poses) 

contribute to aspects of health? (2.4): Does frequency (days per month) of breath work 

and/or meditation contribute to aspects of health? (2.5) Do days per year of yoga 

philosophy study contribute to aspects of health? (2.6) Does practice of physical poses, 
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breath work, meditation, and yoga philosophy study make independent contributions to 

aspects of health?  

 In addition to the primary research questions, secondary, exploratory research 

questions include: (3.1) Does the relationship with teacher and/or with peers contribute 

to the length, amount and/or components of yoga practice? (3.2) Do the social 

phenomenon contribute to aspects of health beyond the contributions of yoga practice? 

(4.1) Are there gender differences in the length, amount, and/or components of practice 

among yoga practitioners?  (4.2) Are there gender differences in one‟s relationship with 

teacher, relationship with peers, and/or class participation?  (4.3) Are there gender 

differences in aspects of health among yoga practitioners?  (5.1) Is there a difference 

between experienced yoga practitioners and inexperienced yoga practitioners in the 

amount of yoga home practice, amount of class participation, class size, and/or the 

relationship with one‟s teacher and/or peers?  

4.2 Description of Sample 

Participants were randomly selected from 15 Iyengar yoga studios across the 

United States.  The researcher chose to sample Iyengar yoga studios for several reasons.  

First, Iyengar yoga has a nation-wide network of teachers and studios representing all the 

geographic regions of the United States.  This allowed the researcher to draw a random 

selection of participants from across the country.  Second, Iyengar yoga has strict 

guidelines for teacher certification and classes taught in the Iyengar tradition are highly 

structured.  This ensured that practitioners from across the country would be familiar with 

the language used in the survey.  Finally, Iyengar yoga, unlike other styles, tends to teach 

all components of yoga practice including all types of physical poses, breath work, and 
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meditation, enabling the researcher to examine relationships between practice of the 

individual components of yoga practice and health.   

With the assistance of the chairperson of the yoga teacher certification committee 

of the Iyengar Yoga National Association of the United States (IYNAUS), 15 studios 

were purposefully selected to represent the various geographic regions of the of the 

United States.  Of the 18,160 students at the 15 studios, 4307 students were randomly 

selected to receive the survey link.  Of these, 1164 individuals (27.3%) responded to the 

survey, and 1045 of those (89.7%) completed the survey in its entirety and were used in 

the analyses.  

Demographic characteristics of the study sample are displayed in Table 4.1.  The 

age of participants ranged from 19 to 87 years of age (M = 51.68 years, SD = 11.7), and 

the large majority of subjects was female (84.2%) and white (89.2%).  Most of the 

subjects were married (61.3%) and employed full time (50.9%).  They were highly 

educated, with almost 90% having either an undergraduate (36.9%), master‟s (37%) or a 

doctoral (13.5%) degree.  Participants were from 41 states in the United States, 

representing all states except: Arkansas, Indiana, Kansas, New Hampshire, North Dakota, 

Oklahoma, South Dakota, Utah, and West Virginia. 

Of the 119 individuals who entered the survey site but did not complete the 

survey, only one completed the demographic data section at the end of the survey.  Thus, 

demographic data for the final sample (n =1045) compared with those who exited the 

survey without completing it (and thus were excluded from analyses) could not be used to 

assess differences between complete versus incomplete cases.  For this reason, 

descriptive characteristics of the sample pertaining to yoga practice and health variables, 
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which were collected near the beginning of the survey were used to compare differences 

between complete versus incomplete cases.  Results of these analyses are discussed in 

research question 1.1 in section 4.3, “Data Analysis of Research Questions.”   
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Table 4.1  

 

Demographic characteristics of final sample (n =1045 unless specified) 

 

Variables M (SD) Range 

Age (n =1043) 51.68(11.7) 19-87 

 Frequency Percent 

Gender   

   Male 165 15.8 

   Female 880 84.2 

   

Race   

   White 932 89.2 

   Multiracial 38 3.6 

   Asian 28 2.7 

   African American 18 1.7 

   American Indian / Alaskan/ Hawaiian/ Pacific Islander 6 0.6 

   Other 23 2.2 

Marital Status   

  Married 641 61.3 

  Single, never married 164 15.7 

  Widowed/separated/divorced 144 13.8 

  Lives with partner 89 8.5 

  Other 7 0.7 
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Employment   

  Full time 532 50.9 

  Part time 277 26.5 

  Not employed 236 22.6 

Education   

  High School grad/GED 11 1.1 

  Trade/Vocational  School 14 1.3 

  Some college 100 9.6 

  College graduate 386 36.9 

  Master‟s degree 387 37.0 

  Doctoral degree 141 13.5 

  Other 6 0.6 
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4.3 Data Cleaning 

Data were cleaned and analyzed using the statistical package IBM SPSS (version 

19).  Because the survey required participants to answer every question, less than 5% of 

the data were missing and therefore not an issue.  Each variable was examined for 

irregularities using frequencies, means, and /or ranges, depending upon the level of 

measurement.  Six cases were identified as problematic: two did not meet the inclusion 

criteria (one for age, less than 18 years, and another for not meeting practice requirements 

of doing yoga within the past two months); two expressed concerns about confidentiality 

and asked  that their surveys not be used; one duplicate case (identified because the 

participant contacted the studio owner who then contacted the researcher); and one  

answered all yoga practice questions with times that reflected practice 24 hours per day.  

All six of these cases were deleted. 

Two survey questions, style of yoga practiced and health conditions had “other” 

options that allowed individuals to write in comments or other styles of yoga practiced or 

health conditions not listed in the question.  As a result of the comments, 9 additional 

yoga style variables (Vinyasa, Karma, Hatha, Kripalu, Bliss, Restorative, Bhakti, Purna, 

and “other” style) and 14 additional health condition variables (musculoskeletal, lupus, 

sleep disturbances, fibromyalgia thyroid, kidney and bladder, eye conditions,  

osteoporosis, women‟s health issues,  allergies, multiple sclerosis, HIV, high cholesterol, 

digestive disorders, and “other” health conditions) were created.  Sixteen cases identified 

themselves as “Vegan,” yet also reported eating meat, eggs or dairy products.  These 

cases were changed to reflect “not Vegan.” 
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Several irregularities were found in the data for variables from questions requiring 

participants to fill in the blank with numbers.  As a result, nearly all of these variables 

had at least one illogical or impossible response.  For example, an age listed as “0.” A 

value of 99999 was created to be used in these instances, and those responses were 

treated as missing and labeled “illogical,” thus distinguishing them from missing data or 

intentional skip patterns (which were coded 88888).  The following variables had cases 

with the following illogical data: seven cases with heights greater than 76 inches (all 

female); one case with a height of 23 inches; 2 cases reported an age of “0”; five reported 

weights less than 10 pounds.  In the variable height, reported as height in inches, nine 

participants reported their height in inches as “5.0,” and two cases reported “6.0.” As all 

cases reporting “5.0” were female and all reporting “6.0” were male, the researcher 

concluded these answers were not illogical but participants mistakenly recorded their 

heights in feet, not inches, and the data were changed accordingly.   

Both physical activity and yoga practice variables required respondents to record 

minutes of practice.  This resulted in a number of extreme values that did not appear 

logical.  IPAQ scoring guidelines recommend not using any cases with >960 

minutes/week of a combination of vigorous, moderate, and walking activities, and no 

single variable with >180 minutes per day be changed to 180 minutes per day.  Because 

this sample was so physically active, the researcher did not feel comfortable changing 

their activity levels  to less than 180min/day, so it was decided that the categorical 

variable (IPAQcat) that divides respondents into 3 levels (low, medium, and high 

activity) would be used for analysis. 
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 Similar problems arose regarding yoga practice minutes, particularly regarding 

the minutes of practice of specific types of poses and practices.  Because subjects were to 

record both minutes of class and total minutes of home practice, the researcher had rough 

guidelines with which to compare whether the minutes of practice of specific types of 

poses and practices were “within reason.” For example, if an individual reported that they 

typically take one 90 minute class per week and practice at home for 20 minutes on a 

typical day, it would be illogical to assume they could possibly practice 200 minutes of 

inversions on a typical day.  Because, unlike the IPAQ guidelines, no clear guidelines 

existed regarding realistic numbers of minutes of yoga practice, the researcher consulted 

with two experts in the field of yoga (Advanced Iyengar teacher John Schumacher and 

IYNAUS certification chairperson Kathleen Pringle) to determine the maximum number 

of minutes that an individual could realistically perform.  The following numbers were 

considered “believable”: Standing poses: 120 minutes; Vigorous poses: 100 minutes; 

Inversions: 60 minutes; Restorative poses: 120 minutes; Pranayama: 90 minutes; and 

Meditation: 120 minutes.  Any variables higher than these that are not supported by the 

data (total practice times, etc…) were be labeled as problematic or illogical (99999) and 

not used in the analysis.  The following cases were treated in this manner: one minutes 

per day of total practice; six minutes of standing poses; 10 minutes of vigorous poses; 

four minutes of inversions; two minutes of gentle poses; six minutes of pranayama; and 

three minutes of meditation.  Two cases who recorded “2.0” minutes of practice were 

changed to “20,” because it was very clear from the data recorded in total practice and 

class minutes that this was the intended value. 
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After dealing with irregularities in the variables, normality of continuous 

variables was examined using measures of skewness, PP and QQ plots, and histograms.  

Outliers were identified using boxplots.  Table 4.2 shows the results of skewness tests.  

Because with large data sets the skewness statistic is often not the best indicator of 

normality(Fields, 2009) , the researcher consulted  PP and QQ plots, as well as 

histograms to make final decisions about each variable.  As a result, the following 

variables were identified as problematic: classes per month, minutes per month of 

practice, minutes per month of standing poses, minutes per month of vigorous poses, 

minutes per month of inversions, minutes per month of gentle poses, minutes per month 

of pranayama, minutes per month of meditation, physical activity (IPAQ total score), 

caffeine intake, and alcohol drinks per week.   

A few variables were winsorized to bring outliers in and normalize the 

distribution.  Eight outliers reporting more than 24-28 classes per month were winsorized 

to 21 classes per month (one greater than the next highest number of 20).  This improved 

both the skewness and the distribution on the histogram.  This change also improved the 

skewness and distribution of classes per month as well.  Winsorizing slightly improved 

the skewness, but not the distribution by visual inspection of the histogram, of the 

number of students per class and caffeine intake so these variables were left unchanged.   

All other problematic variables (drinks per week, social support, minutes per 

month of standing poses, vigorous poses, inversions, breath work, and meditation) were 

log or square root transformed (log transformations were all +1 to account for answers of 

“0”).  Two variables, alcohol drinks/week and social support, had improvements in 

skewness with these transformations, the visual distribution was unimproved or 



 

 

68 

worsened.  Alcohol drinks per week was made dichotomous (2 or fewer drinks per week 

and > 2 drinks per week).  Social support was left intact.  Minutes per month of standing 

poses, and gentle poses noticeably improved with square root transformations, but 

because several other yoga practice variables could not be improved via winsorizing or 

transforming (primarily because a large number of respondents reporting “0”),  practice 

frequency (days per month of  practice) was used for the following variables:   vigorous 

poses, inversions, and standing poses.  Three practices (gentle poses, breath work, and 

meditation) were dichotomized as: gentle poses (≥ or < 30 minutes per week), breath 

work (≤ or > once per week), and meditation (≤ or > once per week).  The cut points for 

all dichotomous variables (alcohol consumption, gentle poses, breath work, and 

meditation) were determined using the mean or median split, so that approximately half 

of the scores fell above and half of the scores fell below the cut point.  The final variables 

are shown in Table 4.3.   
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Table 4.2 

Skewness of continuous variables (n =1045 unless specified) 

Variable 
Skewness 

Statistic Std. Error 

Teacher closeness -1.029 .070 

Peer closeness -.620 .071 

Caffeine cups/day 2.159 .042 

Age in years -.245 .362 

Class frequency 1.417 .153 

Minutes per month of class 1.508 13.53 

Practice frequency .373 .300 

Minutes per month of practice 2.275 26.13 

Standing poses frequency .479 .241 

Minutes of standing poses per month 1.957 7.89 

Vigorous poses frequency .932 .240 

Minutes of vigorous poses per month 2.728 8.59 

Inversions frequency .647 .280 

Minutes of inversions per month 2.959 5.14 

Gentle poses frequency .451 .270 

Minutes per month of gentle poses  3.091 8.69 

Breath work frequency 1.148 .294 

Minutes per month of breath work 3.013 7.57 

Meditation frequency .989 .316 

Minutes per month of meditation 4.211 10.06 
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Philosophy study frequency .595 ..055 

Fatigue  1.001 .090 

Sleep disturbance  .761 .092 

Physical activity  2.386 131.01 

Alcohol drinks per week 1.983 .148 

Mindfulness  -.263 .132 

Subjective well-being  -.757 .340 

Social Support  -1.177 .174 

BMI (n =1034) 1.697 .120 

Fruit and vegetable servings per day (N =1043) 1.082 .055 

Teacher closeness and peer closeness measured using 10-point Likert scale; questions 

asked: “How much do you agree or disagree with the following statement: „I feel close 

to….” (1= strongly disagree, 10 = strongly agree). Class frequency = classes per month. 

Practice frequency = days per month of home practice of yoga. Frequency of standing 

poses, vigorous poses, inversion, gentle poses, breath work and meditation = days per 

month of practice (includes time in class and in home practice). Philosophy study 

frequency = days per year of philosophy study. Fatigue and Sleep Disturbance measured 

with PROMIS® 4-item short forms.  Physical Activity Categories (low, moderate, and 

high) measured with the International Physical Activity Questionnaire. Mindfulness 

measured with the Freiberg Mindfulness Scale – short form. Subjective well-being 

measured with the Mental Health Continuum – short form. Social Support measured 

using the Social Support: Emotional Support Scale from the NIH toolbox available 

through PROMIS®. BMI = body mass index. Fruit and vegetable servings per day 

measured with Multi-factor Diet Screener.  
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Table 4.3 

Final variables used in analyses 

 

Yoga Practice 

Variable 

 

Label 

Length of practice Length of practice in years 

Practice frequency Days per month of home practice 

Class frequency Days per month of classes 

Number of students Average number of students per class 

Standing poses Average number of days per month of standing poses*  

Vigorous poses Average number of days per month of vigorous poses* 

Inversions Average number of days per month of head stand and/or 

shoulder stand* 

Gentle poses Gentle poses ≤  30 minutes per week or > 30 minutes per week* 

Breath work Breath work ≤  once per week or  > once per week* 

Meditation Meditation ≤  once per week or  > once per week* 

Philosophy study Frequency of philosophy study  

Teacher closeness Perceptions of closeness to teacher  

Peer closeness Perceptions of closeness to peers  

Health Variable  

Mindfulness Mindfulness score 

Subjective well-being Total score for Subjective Well-Being (“Happiness”) 

Social Support Total score for social support 

BMI Body mass index 

Fruit and vegetable Fruit and vegetable servings per day 
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Vegetarian Vegetarian status (yes/no) 

Physical Activity Physical activity category (low, moderate, high) 

Fatigue Total fatigue score 

Sleep disturbance Total sleep disturbance score 

Caffeine Servings per day of caffeinated beverages 

Alcohol Alcohol consumption: ≤ 2 drinks per week and > 2 drinks per 

week 

Smoker Smoking status: non-smoker or smoker 

*Includes time at home and in class. Mindfulness measured with the Freiberg 

Mindfulness Scale – short form. Subjective well-being measured with Mental Health 

Continuum-short form. Social Support measured with NIH toolbox Social Support 

Questionnaire. BMI = body mass index. Fruit and vegetable servings per day measured 

with the Multi-factor Diet Screener. Physical activity measured using the International 

Physical Activity Questionnaire-short form.  Fatigue and sleep disturbance were 

measured using Patient-Reported Outcomes Measurement Information Systems 

(PROMIS®) short form. Alcohol intake: ≤ 2 drinks per day = 0, > 2 drinks per day = 1. 

Smoker: not current smoker = 0, current smoker = 1. For all measures, higher scores 

indicate more of the concept measured.  
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4.4 Statistical Analyses of Research Questions 

Research Question 1.1: What are the self-reported practice patterns (years of practice, 

number of classes per month, class size and length, days per month of home practice) 

and/or practice habits (styles of yoga practiced, types of poses practiced, breath work, 

meditation, relationship with teacher and with peers); and health  habits (food choices 

including fruit and vegetable intake, meat consumption, and caffeine and alcohol intake; 

activity levels; smoking status; and  caffeine and alcohol consumption) and/or  health 

characteristics (BMI, sleep, fatigue levels,  mindfulness, subjective well-being, social 

support) of yoga practitioners?  

Yoga practice characteristics of the final sample are displayed in Table 4.4.  

Because the yoga practice questions occurred at the beginning of the survey and thus 

were completed by nearly everyone who logged on to the survey, the researcher used 

these questions to determine if differences existed between those who completed the 

survey in its entirety and those who did not.  Complete versus incomplete cases exhibited 

significant differences only in minutes per day of standing poses (t = 5.69, df = 70.06; p 

<.05).   

Subjects reported practicing yoga for less than one to more than 25 years (M = 

11.38 years, SD = 7.52).  They reported taking between zero and 28 classes per month (M 

= 6.08 classes, SD = 5.06).  Class length ranged between 30 and 180 minutes (M = 89.08 

minutes, SD = 15.21) and contained between one and 50 students (M = 13.28 students, 

SD = 6.90).  They reported practicing yoga outside of class up to 28 days per month (M = 

12.15 days, SD = 9.68), and a typical day of home practice lasted between one and 180 

minutes (M = 43.76 minutes, SD = 30.63).   
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 The majority of subjects reported practicing all components of yoga including: 

gentle poses (97.6%); standing poses (97.3%);  inverted poses such as head stand and/or 

shoulder stand (86.8%), vigorous poses such as arm balances,  backbends and/or sun 

salutations (85.8%); breath work (71.2%); and meditation (62.9%).  Studying yoga 

philosophy was reported less by respondents, with about half  never studying philosophy 

(26.2%) or studying fewer than four times per year (25%).  Nearly all of the subjects 

studied Iyengar yoga, either exclusively (78.4%) or in combination with one or more 

other styles of yoga (15.4%). 

Health characteristics of the study sample are shown in Table 4.5.  Overall, more 

than 85% reported their health as very good (46.3%) or excellent (38.8%), although close 

to 60% reporting a chronic, recurring, or serious health condition.  Among the conditions 

reported by subjects were: mental health conditions including anxiety or panic attacks 

(15.4%) and depression (24.8%); arthritis (17.8%); hypertension (10.7%); headaches 

(13.6%); and asthma (10.6%).   

Subject‟s BMI ranged from 12.1 to 49.4 (M = 23.08, SD = 3.9).  Nearly all the 

subjects (95.1%) had BMI levels below what is considered obese (defined as BMI ≥ 30).  

On average, they consume between two and 18 servings of fruits and vegetables per day 

(M = 6.12 servings, SD = 1.08).  Compared favorably with national norms found in the 

National Cancer Institute‟s Observing Protein and Energy (OPEN) Study, where the 

median intake of fruits and vegetables per day were 5.3 for men (n =261) and 4.7 for 

women (n =223), this sample had a median intake of 6.1 servings per day for men (n 

=164) and 5.5 for women (n =879) (F. E. Thompson et al., 2004).  Close to 10% reported 

following a vegetarian diet, consuming no meat, fish, or poultry.  This was more almost 
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four times the rate of vegetarianism (2.7%, n =  2397)  found in the general US 

population (VRG, 2009).  They drink about one and a half cups of caffeinated beverages 

per day (M = 1.65 cups, SD = 1.08).  This amount is lower than the average daily 

consumption of caffeine in the US of 280 mg, equivalent to about three cups of coffee 

(Julliano & Griffiths, 2004).  729 of the 1045 participants (69.7%) report consuming at 

least some alcohol.  This is only somewhat higher than the 64.5% of adults over age 18 in 

America who report being current drinkers (CDC, 2010a).  On average, they consume 

alcohol on two to three days per week (M = 2.4 days, SD = 2.30), drinking  about one 

drink (12 ounces of beer, or 4 ounces of wine, or 1 ½ ounces of hard liquor) per day (M = 

1.09, SD = 0.96).   

Subjects reported levels of sleep disturbance (M = 7.95, SD = 2.98) and fatigue 

(M = 7.60, SD = 2.91) on the lower end of the possible range of scores (4 to 20).  The 

mean T scores for this population) for sleep disturbance (M =  44.9, SD = 7.55 and for 

fatigue (M = 46.21, SD = 7.95), compared favorably to national norms (M = 50, SD = 10; 

p >.05) (PROMIS, 2011).  Scores for social support, with a possible range of 8 to 40, 

tended to fall on the higher end (M = 34.85, SD =5.61), suggesting more social support.  

Subjective well-being scores (M = 52.26, SD = 10.97) also ran on the high end of the 

possible range (14 to 70).  Subjective well-being scores placed nearly all the subject in a 

mental health category of either moderately mentally healthy (55.2%) or flourishing 

(43.8%), and only about 1% of subjects fell in the languishing category.  These numbers 

compared favorably with those of a  nationally representative sample of individuals age 

25- 74 in the Midlife in the United States (MIDUS) study (Keyes, 2002), in which only 

21.6% were flourishing, while 58.7 were moderately mentally healthy  and 12.1% were 
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considered languishing.  Subjects reported a mean score of mindfulness of 23.97 (SD = 

4.26; range = 8-32), in the upper range of possible scores.   

Overall, subjects were very physically active.  The strong majority of subjects 

reported levels of physical activity categorized as moderate (37.9%) or high (45.3%).  

Only 21 of the 1045 subjects were current smokers (2%), although 43.3% reported a past 

history of smoking.   
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Table 4.4 

Yoga practice characteristics of the final sample (n =1045 unless specified) 

Yoga Practice Variable                                      M (SD) Median Range 

Years of practice  11.38 (7.52) 11.0 0 – 25+ 

Classes/month 6.08 (5.06) 4.0 0-28 

Class length in minutes (n =926) 89.08 (15.21) 90.0 0-180 

Students per class (n =926) 13.28 (6.90) 12.0 1-50 

Practice days/month 12.15 (9.68) 12.0 0-28 

Minutes of practice/typical day (n =923) 43.76 (30.63) 30.0 1-180 

Minutes per day of practice (by type)
*
    

   Standing poses (n =1017) 22.95 (13.89)
**

 20.0 1-90 

   Vigorous poses (n =897) 21.89 (16.54) 20.0 1-90 

   Inversions (n =908) 9.39 (7.18) 8.0 1-60 

   Gentle poses (n =1020) 21.13 (21.34) 15.0 1-120 

   Breath work (n =744) 17.49 (14.06) 15.0 1-90 

   Meditation  (n =657) 17.52 (14.50) 15.0 1-120 

Yoga social aspects
***

    

  “I feel close to my yoga teacher”  7.84 (2.25) 8.0 1-10 

  “I feel close to the other students in my class” 6.89 (2.29) 7.0 1-10 
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Frequency 

  

Percent 

Philosophy study    

  Never  274  26.2 

  1-3 times/year                                                           261  25.0 

  4-11 times/year 133  12.7 

  1-3 times per month 129  12.3 

  1-2 times per week 140  13.4 

  3-6 times per week 71  6.8 

  Every day 36  3.5 

Style of Yoga Practiced  (n =1148)     

  Iyengar only 819  78.4 

  Iyengar and 1+ other style 161  15.4 

  Other style                              65  6.2 

* Minutes per day of practice on a typical day when participants practice these poses. 

**Incomplete cases:  (n =70) M = 34.95 (± 41.75) minutes per day of standing poses, (t = 

2.40, df = 70.06; p <.05).  ***Measured using a 10-point Likert scale (1 = completely 

disagree 10 = completely agree). 
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Table 4.5  

Health characteristics of the final sample (N =1045 unless specified) 

Health Variable Mean (SD) Median Range 

BMI (n =1034) 23.08 (3.9) 22.36 12.1-49.4 

Fruits and Vegetables/day (1043) 6.12 (1.08) 5.56 1.8-18.2 

Caffeine (cups/day) 1.65 (1.35) 2.0 0.0-15.0 

Alcohol intake    

  Days/week 2.4 (2.30) 2.0 0.0-7.0 

  Drinks/day (n =1043) 1.09 (0.96) 1.0 0.0-8.0+ 

Sleep Disturbance  7.95 (2.98) 7.0 4.0-20.0 

Fatigue  7.60 (2.91) 7.0 4.0-20.0 

Social Support  34.85 (5.61) 37.0 11.0-40.0 

Subjective well-being  52.26 (10.97) 54.0 9.0-70.0 

Mindfulness  23.97 (4.26) 24.0 8.0-32.0 

Health Variable    Frequency  Percent 

General Health    

  Excellent 405  38.8 

  Very good 484  46.3 

  Good 136  13.0 

  Fair 17  1.6 

  Poor 3  0.3 

Smoking History    
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Health Condition*                                                             Frequency                  Percent 

Anemia       104     9.0 

Anxiety/Panic Attacks     161   15.4 

Arthritis       186   17.8 

Asthma       111   10.6 

Cancer          92     8.8 

High Cholesterol        12      1.1 

Depression       259   24.8 

Diabetes         12     1.1 

Digestive or GI        16     1.5 

  Never smoked 572  54.7 

  Quit smoking 452  43.3 

  Still smoking 21  2.0 

Diet    

  Vegetarian 100  9.6 

  Eats meat, fish and/or poultry 945  90.4 

Mental Health Continuum Category    

  Languishing 11  1.1 

  Moderate 556  55.2 

  Flourishing 441  43.8 

Physical Activity Category    

  Low 176  16.8 

  Moderate 396  37.9 

  High 473  45.3 
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Heart Disease         31     3.0 

Headaches       142    13.6 

Hepatitis          25      2.4 

Hypertension       112   10.7 

Kidney/Bladder        10      1.0 

Liver condition        14     1.3 

Musculoskeletal condition       59     5.4 

Pneumonia         33     3.2 

Skin Problem                   122              11.7 

Thyroid condition        34    3.3 

Ulcers          13    1.2 

Other Health Condition       58    5.6 

Total reporting 1+ health condition             761             72.8 

Total reporting 1+ chronic or serious health condition 626             59.9 

BMI = body mass index.  Fruit and vegetable servings per day measured with the Multi-

factor Diet Screener.  Fatigue and sleep disturbance were measured using Patient-

Reported Outcomes Measurement Information Systems (PROMIS®) short form.  Social 

Support measured with NIH toolbox Social Support Questionnaire.  Subjective well-

being measured with Mental Health Continuum-short form (MHC-SF).  Mindfulness 

measured with the Freiberg Mindfulness Scale – short form.  Mental health continuum 

category measured using MHC-SF.  Physical activity measured using the International 

Physical Activity Questionnaire-short form.  For all measures, higher scores indicate 

more of the concept measured.  

*Conditions with less than 1% were not included in the table.  These conditions include: 

Allergies (n =9; 9%), Epilepsy (n =5; .5%), Eye conditions (n =6, 6%), Fibromyalgia (n 

=.7%) Gynecological condition (n =6; .6%), HIV (n =2; .2%), Lupus (n =2; .2%), 

Multiple Sclerosis (n =9; .8%), Rheumatic Fever (n =7; .7%), Sleep problems (n =6; 

.6%), Stroke (n =2; .2%)  
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Research Question 2.1:  What are subject‟s perceptions regarding the relationship 

between yoga practice and aspects of health?  

 For each area of health covered in the survey, a 5- point Likert scale (strongly 

disagree, disagree, neither agree not disagree, agree, and strongly agree) was used to 

assess subjects‟ perceptions of the impact of their yoga practice on the various aspects of 

health.  These results are displayed in Table 4.6.  The large majority either agreed or 

strongly agreed that their yoga practice improved their health in general (89.5%), energy 

level (84.5%), and happiness (86.5%).  The majority also agreed or strongly agreed that 

yoga improved their sleep (68.5%) and their interpersonal relationships (67.0%).  More 

than half agreed or strongly agreed that yoga helped them attain or maintain a healthier 

weight (57%), and just less than half agreed or strongly agreed (47.0%) that their diet was 

better because of yoga.  About half of the subjects (49.1%) were neutral regarding the 

impact of yoga on alcohol consumption, with the remainder evenly split between strongly 

disagreeing/disagreeing (28.7%) and agreeing/strongly agreeing (22.2%) that they drank 

less alcohol because of yoga. 
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Table 4.6 

Results of Likert scale* questions about subject’s beliefs regarding the impact of yoga on 

various aspects of health    

 Level of Agreement 

  Strongly 

Disagree/ 

Disagree 

Neither 

Agree nor 

Disagree 

Agree/ 

Strongly 

Agree 

Belief about Yoga and Health Frequency (%) Frequency 

(%) 

Frequency 

(%) 

My sleep is better because of yoga 50(4.8%) 279 (26.7%) 716 (68.5%) 

My energy level is better because of 

yoga 

 

34(3.3%) 128 (12.2%) 883 (84.5%) 

My health has improved because 

of yoga  

35(3.3%) 75 (7.2%) 935 (89.5%) 

My diet is better because of yoga 

 (n =1027) 

 

107 (10.4%) 

 

438 (42.6%) 482 (47.0%) 

Yoga has helped me to attain or 

maintain a healthier weight(n =1012) 

 

101 (10.0%) 331 (32.7%) 580 (57.3%) 

I drink less or no alcohol because of 

Yoga 

300 (28.7%) 513 (49.1%) 232 (22.2%) 

My relationships with others are 

better because of yoga 

57 (5.5%) 287 (27.5%) 700 (67.0%) 

I am happier because of yoga 36 (3.3%) 107 (10.2%) 903 (86.5%) 

*All questions used a 5-point Likert scale (strongly disagree, disagree, neither agree nor 

disagree, agree, or strongly agree). 
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Research Question 2.2:  Do length (in years), and/or frequency of yoga class (classes 

per month), and/or frequency (days per month) of home practice contribute to aspects of 

health? 

First, bivariate relationships of yoga practice (practice frequency, years of 

practice, and classes per month) and each health variable were investigated by computing 

Pearson r correlations with two-tailed tests of significance (see Table 4.7).  Bivariate 

relationships of demographic variables and each health variable were investigated by 

computing Pearson r correlations, and these relationships are shown in Table 4.8.  Next, 

any yoga practice variable or demographic variable that had at least a small (r = .10) and 

significant relationship to the health variable of interest was included in appropriate 

regression analyses (linear or logistic) to examine the independent effects of all correlated 

variables (Appendix B, Table B.1, Model A).  Variables that were significant at p = .05 

were placed into subsequent regressions to examine interaction effects (Appendix B, 

Table B.1, Model B).  Interactions that were not significant at p = .05 were removed, one 

at a time, until the final model was determined.  In the event that only one variable was 

correlated, the researchers reported only the Pearson r correlation and regression analyses 

were not performed.  This procedure was followed for research questions 2.2-2.6.  All 

appendices contain the first model, the first interaction model, and the final model.  These 

results for research question 2.2 are detailed in Appendix B, and the final predictors are 

summarized in Table 4.9. 
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Table 4.7 

 

Pearson r correlations of yoga practice with health variables (n =1045 unless indicated) 

 

Mindfulness measured with the Freiberg Mindfulness Scale-short form.  Subjective well-

being measured with Mental Health Continuum-short form.  Social Support measured 

with NIH toolbox Social Support Questionnaire. BMI = body mass index. Fruit and 

vegetable servings per day measured with the Multi-factor Diet Screener. Vegetarian 

status: vegetarian yes = „1‟, no = „0‟. Physical activity measured using International 

Physical Activity Questionnaire-short form.  Fatigue and sleep disturbance measured 

using Patient-Reported Outcomes Measurement Information Systems (PROMIS®) short 

form. Alcohol intake: ≤ 2 drinks per day = „0‟, > 2 drinks per day = „1‟. Smoker: not 

current smoker = „0‟, current smoker = „1‟.  For all measures, higher scores indicate more 

of the concept measured. NS = not significant at p =.05. +Relationships between physical 

activity (3 categories – low, moderate, and high) and yoga practice analyzed using 

multinomial logistic regressions were not significant at p =.05 (see Appendix B, Table 

 

Health variables 

Practice variables 

Practice frequency Years Practice Classes /month 

 

Mindfulness  

 

.269
*
 

 

.162
*
 

 

.046 

Subjective well-being  .157
*
 .078

**
 -.005 

Social Support  -.034 -.022 -.009 

BMI (n =1034) -.100
*
 -.031 -.019 

Physical Activity
+
 NS NS NS 

Fruit & vegetables/day (n =1043) .181
*
 .130

*
 .036 

Vegetarian .162
*
 .098

*
 .002 

Fatigue  -.182
*
 -.081

*
 -.086

*
 

Sleep Disturbance  -.170
*
 -.051 -.024 

Caffeine cups/day -.030 -.069
**

 .010 

Alcohol intake -.060 -.031 -.053 

Smoker yes/no -.090
*
 -.073

**
 .014 
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B.5).  *Correlation is significant at the 0.01 (2-tailed).   **Correlation is significant at the 

0.05 level (2-tailed). 
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Table 4.8 

 

Pearson r correlations of demographic with health variables (n =1045 unless indicated) 

 

Gender coded „0‟ women, „1‟ men. Race coded „0‟ = other, „1‟ = white. Mindfulness 

measured with the Freiberg Mindfulness Scale – short form. Subjective well-being 

measured with Mental Health Continuum-short form. Social Support measured with NIH 

toolbox Social Support Questionnaire. BMI = body mass index. Fruit and vegetable 

servings per day measured with the Multi-factor Diet Screener. Vegetarian status 

measured as vegetarian yes = „1‟, no = „0‟. Fatigue and sleep disturbance were measured 

using Patient-Reported Outcomes Measurement Information Systems (PROMIS®) short 

form. Alcohol intake: ≤ 2 drinks per day = „0‟, > 2 drinks per day = „1‟. Smoker: not 

current smoker = „0‟, current smoker = „1‟. For all measures, higher scores indicate more 

of the concept measured.  

+Because physical activity was not correlated with any yoga practice variable it was 

omitted from these analyses. 

*Correlation is significant at the 0.05 level (2-tailed).  **Correlation is significant at the 

0.01 (2-tailed). 

 

 

Health variables
+
 

 Demographic variables 

Age  

 

Gender Race 

Marital 

status Education Employment 

Mindfulness   .061
*
 -.026 -.009 .037 -.064

*
 .006 

Subjective well-

being  

 

 .050 -.107
**

 -.001 .049 .021 -.018 

Social Support   -.040 -.146
**

 .012 .050 .048 .028 

BMI (n =1034)  .085
**

 .187
**

 -.029 -.008 .038 -.054 

Fruit & vegetables 

/day (n =1043) 

 

 .104
**

 .129
**

 .046 .059 .040 .045 

Vegetarian  -.094
**

 .046 -.033 -.006 -.018 -.055 

Fatigue  -.202
**

 -.006 -.014 -.041 .009 -.024 

Sleep Disturbance   -.044 .032 -.010 .047 -.015 .022 

Caffeine cups/day  .077
*
 .111

**
 .061

*
 .074

*
 .075

*
 -.016 

Alcohol intake  .047 -.017 .135
**

 .017 .018 -.019 

Smoker yes/no  -.053 .013 .006 -.055 -.053 -.017 
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Table 4.9 

 

Final predictors of health outcomes for research question 2.2 

 

 

Mindfulness measured with the Freiberg Mindfulness Scale – short form. Subjective 

well-being measured with Mental Health Continuum-short form. Social Support 

measured with NIH toolbox Social Support Questionnaire. BMI = body mass index. Fruit 

and vegetable servings per day measured with the Multi-factor Diet Screener. Vegetarian 

status measured as vegetarian yes = „1‟, no = „0‟. Physical activity measured using the 

International Physical Activity Questionnaire-short form.  Fatigue and sleep disturbance 

were measured using Patient-Reported Outcomes Measurement Information Systems 

(PROMIS®) short form. Alcohol intake: ≤ 2 drinks per day = „0‟, > 2 drinks per day =  

„1‟. Smoker: not current smoker = „0‟, current smoker = „1‟. For all measures, higher 

scores indicate more of the concept measured.   

  + positive relationship     - negative relationship    x = interaction    

  

 

Health Outcome 

 

Final Predictors 

Mindfulness +Practice frequency +Length of practice 

Subjective well-

being 

 

+Practice frequency           +Female gender  

Social support None   

BMI -Practice frequency -Female Gender  

Fruit and vegetable +Practice frequency -Female Gender +Age 

Vegetarian +Practice frequency   

Physical activity None   

Fatigue -Practice frequency x (-Age)  

Sleep disturbance -Practice Frequency 

Caffeine None   

Alcohol None   

Smoker None   
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Both practice frequency (β = .106, p < .001) and years of practice (β = .037, p < 

.05) were independent predictors of mindfulness.  Practice frequency was a significant 

independent predictor of subjective well-being (β = .183, p < .001), BMI (β = -.043, p < 

.001), and fruit and vegetable servings per day (β = .031, p < .001).  Practice frequency 

was the only variable positively correlated with vegetarianism (r = .162, p < 0.01) and 

negatively correlated with sleep disturbance (r = -170, p < 0.01).  There was a significant 

interaction effect between practice frequency and age on fatigue (β  = .002, p <.01), such 

that older individuals had lower levels of fatigue regardless of practice frequency, but 

younger individuals who practiced exhibited lower levels of fatigue than those who did 

not (see  figure 4.1).   
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Figure 4.1 

 

Interaction effect between practice frequency and age on fatigue (n = 1045) 
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Research Question 2.3:  What components of physical yoga practice (frequency of the 

physical poses including: standing poses, vigorous poses, head stand/shoulder stand, 

and/or gentle poses) contribute to aspects of health? 

Bivariate relationships between the physical practice of yoga (frequency of 

standing poses, vigorous poses, inverted poses such as head stand and/or shoulder stand, 

and gentle poses) and each health variable were investigated by computing Pearson r 

correlations with two-tailed tests of significance.  These results are summarized in Table 

4.10.  Regression analyses to predict each health outcome variable were conducted when 

more than one yoga physical practice variable and/or one or more demographic covariate 

correlated with that health variable.  The regression analyses are shown in Appendix C 

and significant independent predictors are summarized in Table 4.11. 
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Table 4.10  

 Pearson r correlations of frequency (days per month) of physical yoga practice with 

health variables (n =1045 unless otherwise specified) 

Health variables 

Physical practice 

Standing  

poses 

Vigorous  

poses 

Inverted 

 poses 

Gentle  

poses  

Mindfulness   .209
**

 .210
**

 .188
**

 .185
**

 

Subjective well-being   .115
**

 .087
**

 .080
**

 .109
**

 

Social Support   .016 .032 -.021 -.014 

BMI  (n =1034)  -.080
*
 -.127

**
 -.095

**
 -.021 

Physical activity
+ 

 NS NS NS NS 

Fruit & vegetables/ day (n =1043)  .150
**

 .122
**

 .136
**

 .143
**

 

Vegetarian  .079
*
 .066

*
 .199

**
 .143

**
 

Fatigue   -.136
**

 -.154
**

 -.161
**

 -.068
*
 

Sleep Disturbance   -.092
**

 -.168
**

 -.134
**

 -.073
*
 

Caffeine cups/day  .017 .020 .027 -.042 

Alcohol intake  -.031 .029 -.101
**

 -.120
**

 

Smoker yes/no  -.044 -.061
*
 -.027 -.004 

Mindfulness measured with the Freiberg Mindfulness Scale- short form.  Subjective well-

being measured with Mental Health Continuum-short form.  Social Support measured 

with NIH toolbox Social Support Questionnaire.  BMI = body mass index.  Fruit and 

vegetable servings per day measured with the Multi-factor Diet Screener.  Vegetarian 

status measured as vegetarian yes = „1‟, no = „0‟.  Physical activity measured using the 

International Physical Activity Questionnaire-short form.  Fatigue and sleep disturbance 

were measured using Patient-Reported Outcomes Measurement Information Systems 

(PROMIS®) short form.  Alcohol intake: ≤ 2 drinks per day = „0‟, > 2 drinks per day = 

„1‟.  Smoker: not current smoker = „0‟, current smoker = „1‟.  For all measures, higher 

scores indicate more of the concept measured.  NS = not significant at p =.05. 

 +Relationships between physical activity (3 categories – low, moderate, and high) and 

physical practice of yoga analyzed using multinomial logistic regressions were not 
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significant at p =.05 (see Appendix C, Table C.6)   *Correlation is significant at the 0.05 

(2-tailed).    **Correlation is significant at the 0.01 level (2-tailed).  
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Table 4.11 

 

Final predictors of health outcomes for research question 2.3(n = 1045 unless specified) 

 

Health Outcome 

 

Final Predictors 

Mindfulness +Gentle poses +Standing poses +Vigorous poses 

Subjective well-being +Standing poses           +Gentle poses x (+Female Gender) 

Social support None   

BMI (n = 1034) -Vigorous poses -Female Gender  

Fruit and vegetable  

(n = 1043) 

 

+Gentle poses  +Standing poses   -Female Gender   +Age 

Vegetarian +Gentle poses +Inversions  

Physical Activity None   

Fatigue -Inversions -Vigorous poses -Age 

Sleep disturbance -Vigorous poses   

Caffeine cups/day None   

Alcohol -Gentle poses +Race   

Smoker None   

Mindfulness measured with the Freiberg Mindfulness Scale – short form. Subjective 

well-being measured with Mental Health Continuum-short form. Social Support 

measured with NIH toolbox Social Support Questionnaire. BMI = body mass index. Fruit 

and vegetable servings per day measured with the Multi-factor Diet Screener. Vegetarian 

status measured as vegetarian yes = „1‟, no = „0‟. Physical activity measured using the 

International Physical Activity Questionnaire-short form.  Fatigue and sleep disturbance 

were measured using Patient-Reported Outcomes Measurement Information Systems 

(PROMIS®) short form. Alcohol intake: ≤ 2 drinks per day = „0‟, > 2 drinks per day = 

„1‟. Race coded: non-white = „0‟, white = „1.‟ Smoker: not current smoker = „0‟, current 

smoker = „1‟. For all measures, higher scores indicate more of the concept measured.      

+ positive relationship     - negative relationship    x = interaction   
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As shown in Table 4.11, all types of physical poses had small but significant, 

positive correlations with both mindfulness and fruit and vegetable servings per day.  

Many of the physical poses that were correlated with the health variables no longer 

remained as independent predictors when placed into regression analyses with the other 

correlated poses and demographic covariates.  That said, each of the physical poses 

remained an independent predictor of at least two health variables. 

Results of regression analyses revealed only frequency of standing poses (β = 

.056, p <.01), vigorous poses (β = .65, p < .01), and gentle poses (β = .972, p < .001) 

were independent predictors of mindfulness.  Standing poses (β = .024, p < .01), gentle 

poses (β = .360, p < .01)   and age (β = .014, p < .01) were positive predictors of fruit and 

vegetable servings per day, while female gender (β = -.591, p < .001) was a negative 

predictor.  Frequency of standing poses was also an independent predictor of subjective 

well-being, and gender and frequency of gentle poses interacted predicting subjective 

well-being, indicating that the relationship of gentle poses to subjective well-being 

differed according to gender.  Females who practiced gentle poses 30 minutes or less per 

week were happier than females with higher levels of gentle pose practice.  Males who 

practiced gentle poses for more than 30 minutes per week happier than those who 

practiced for 30 minutes or less per week (see Figure 4.2).  
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Figure 4.2 

Interaction effect of frequency of gentle poses with gender on Subjective well-being 
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Frequency of practice of vigorous poses was inversely related to a number of 

health variables including BMI (β = -.014, p < .01) sleep disturbance (β = -.065, p < 

.001), and fatigue (β = -.038, p < .01).  Inversion practice was a positive predictor of 

vegetarian status (β = .058) and a negative predictor of fatigue (β = -.032, p < .01).  

Gentle pose practice was also a positive predictor of vegetarian status (β = .623, p <.05) 

and a negative predictor of alcohol consumption (β= - 381, p <.01).  

Research Question 2.4:  Does frequency (days per month) of breath work and/or 

meditation contribute to aspects of health?  

Bivariate relationships between the frequency of breath work and meditation with 

each health variable were investigated by computing Pearson r correlations with two-

tailed tests of significance.  These results are summarized in Table 4.12.  Regression 

analyses to predict each health outcome variable were conducted when both breath work 

and meditation and/or demographic covariates were correlated with a health variable.  

These are detailed in Appendix D and summarized in Table 4.13.   

Even when controlling for demographic covariates, frequency of breath work and 

meditation both remained positive independent predictors of mindfulness (breath work: β 

= 1.891, p < .001; meditation:  β = 1.253, p < .00), subjective well-being (breath work: β 

= 1.671, p < .001; meditation:  β = 2.939, p < .001) and fruit and vegetable servings per 

day (breath work: β = .313, p < .05; meditation: β = .288, p < .005).  Both breath work (β 

= -.436, p < .05) and meditation (β= -.523, p < .01) were independent negative predictors 

of fatigue.  The effect sizes associated with breath work and meditation were small, but 

larger than those noted with the physical poses.   
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Table 4.12 

Pearson r correlations of breath work and meditation with health variables (n =1045 

unless specified) 

 

Mindfulness measured with the Freiberg Mindfulness Scale – short form. Subjective 

well-being measured with Mental Health Continuum-short form. Social Support 

measured with NIH toolbox Social Support Questionnaire. BMI = body mass index. Fruit 

and vegetable servings per day measured with the Multi-factor Diet Screener. Vegetarian 

status measured as vegetarian yes = „1‟, no = „0‟. Physical activity measured using the 

International Physical Activity Questionnaire-short form.  Fatigue and sleep disturbance 

were measured using Patient-Reported Outcomes Measurement Information Systems 

(PROMIS®) short form. Alcohol intake: ≤ 2 drinks per day = „0‟, > 2 drinks per day = 

„1‟. Smoker: not current smoker = „0‟, current smoker = „1‟.  For all measures, higher 

scores indicate more of the concept measured.  NS = not significant at p =.05.  

+Relationships between physical activity (3 categories – low, moderate, and high) and 

physical practice of yoga analyzed using multinomial logistic regressions were not 

significant at p =.05 (see Table D.4 in Appendix D)   *Correlation is significant at the 

0.01 (2-tailed).    **Correlation is significant at the 0.05 level (2-tailed).  

 

 

Health Variables 

Breath  

work Meditation 

Mindfulness   .269
*
 .226

*
 

Subjective well-being  .127
*
 .155

*
 

Social Support   .011 .041 

BMI (n =1034)  .005 -.012 

Physical Activity
+
  NS NS 

Fruit and vegetables/ day (n =1043)  .119
*
 .123

*
 

Vegetarian yes/no  .073
**

 .094
*
 

Fatigue   -.122
*
 -.130

*
 

Sleep Disturbance  -.120
*
 -.070

**
 

Caffeine cups/day  -.041 -.049 

Alcohol intake  -.073
**

 -.102
*
 

Smoker yes/no  -.065
**

 -.003 
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Table 4.13 

 

Final predictors of health outcomes for research question 2.4 

 

 

Health Outcome 

 

Final Predictors 

Mindfulness +Breath work +Meditation  

Subjective well-being +Breath work +Meditation + Female Gender 

Social support None   

BMI None   

Fruit and vegetable +Breath work +Meditation -Female Gender        +Age 

Vegetarian None   

Physical Activity None   

Fatigue -Breath work -Meditation -Age 

Sleep disturbance -Breath work   

Caffeine None   

Alcohol -Meditation +Race (white)  

Smoker None   

Mindfulness measured with the Freiberg Mindfulness Scale – short form. Subjective 

well-being measured with Mental Health Continuum-short form. Social Support 

measured with NIH toolbox Social Support Questionnaire. BMI = body mass index. Fruit 

and vegetable servings per day measured with the Multi-factor Diet Screener. Vegetarian 

status measured as vegetarian yes = „1‟, no = „0‟. Physical activity measured using the 

International Physical Activity Questionnaire-short form.  Fatigue and sleep disturbance 

were measured using Patient-Reported Outcomes Measurement Information Systems 

(PROMIS®) short form. Alcohol intake: ≤ 2 drinks per day = „0‟, > 2 drinks per day = 

„1‟. Smoker: not current smoker = „0‟, current smoker = „1‟.  For all measures, higher 

scores indicate more of the concept measured. + positive relationship     - negative 

relationship     
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Research Question 2.5:  Do days per year of yoga philosophy study contribute to 

aspects of health?  

Bivariate relationships between the frequency of philosophy study and each health 

variable were investigated by computing Pearson r correlations with two-tailed tests of 

significance. These results are summarized in Table 4.14.  Regression analyses to predict 

each health outcome variable were conducted when one or more demographic covariate 

correlated with that health variable.  The regression analyses are detailed in Appendix E. 

Small positive relationships were noted between frequency of philosophy study 

and mindfulness (r = .222, n = 1045, p <.01), subjective well-being (r = .156, n = 1045, p 

<.01), fruit and vegetable servings per day (r = .122, n = 1043, p <.01), and vegetarian 

status (r = .169, n = 1045,  p <.01).  Small negative correlations were noted between 

frequency of philosophy study with BMI (r = -110, n = 1034, p < .01), fatigue (r = -100, n 

= 1045, p < .01), and sleep disturbance (r = -.131, n = 1045, p < .01).  As shown in 

Appendix E, frequency of philosophy study remained a significant predictor of subjective 

well-being, BMI, fruit and vegetable servings per day, even when controlling for age and 

gender.  Again, effect sizes for these relationships were quite small, with all of the final 

models accounting for less than 6% of the variance of any given health variable.   

 



 

 

101 

Table 4.14 

Pearson r correlations of frequency of philosophy study with health variables (n =1045 

unless otherwise specified.) 

 

Health Variables 
Philosophy  

study  

  

Mindfulness  .222
*
 

Subjective well-being   .156
*
 

Social Support   -.009 

BMI (n =1034)  -.110
*
 

Physical Activity
+ 

 NS 

Fruit and vegetables/day (n =1043)  .122
*
 

Vegetarian yes/no  .169
*
 

Fatigue Score  -.100
*
 

Sleep Disturbance  -.131
*
 

Caffeine cups/day  .020 

alcohol intake  -.064
**

 

Smoker yes/no  .003 

Mindfulness measured with the Freiberg Mindfulness Scale–short form. Subjective well-

being measured with Mental Health Continuum-short form. Social Support measured 

with NIH toolbox Social Support Questionnaire. BMI = body mass index. Fruit and 

vegetable servings per day measured with the Multi-factor Diet Screener. Vegetarian 

status measured as vegetarian yes = „1‟, no = „0‟. Physical activity measured using the 

International Physical Activity Questionnaire-short form.  Fatigue and sleep disturbance 

measured using PROMIS® 4-item short forms. Alcohol intake: ≤ 2 drinks per day = „0‟, 

> 2 drinks per day = „1‟. Smoker: not current smoker = „0‟, current smoker = „1‟.  For all 

measures, higher scores indicate more of the concept measured.  NS = not significant at p 

=.05.  +Relationships between physical activity (3 categories – low, moderate, and high) 

and philosophy study analyzed using multinomial logistic regressions were not 

significant at p =.05 (See Table E.4 in Appendix E).   *Correlation is significant at p< 

0.01 (2-tailed).    **Correlation is significant at p< 0.05 level (2-tailed). NS = not 

significant at p = .05 
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Research Question 2.6:  Does practice of physical poses, breath work, meditation, and 

yoga philosophy study make independent contributions to aspects of health? 

 Question 2.6 was answered by placing all significant independent predictors from 

research questions 2.3 (physical poses), 2.4 (breath work and meditation), and 2.5 

(philosophy study), as well as demographic covariates into linear or logistic regression 

analyses, as appropriate.  Results of these analyses are described in Tables F1 through F.8 

in Appendix F and final predictors for research question 2.4 are summarized in Table 

4.15. 
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Table 4.15 

Final predictors of health outcomes for research question 2.6 

 

Health Outcome 

 

Final Predictors 

Mindfulness +Breath work +Meditation +Philosophy study 

Subjective well-being 

 

+Meditation +Philosophy study + Female Gender 

Social support None   

BMI -Vigorous poses -Philosophy study - Female Gender 

Fruit and vegetable +Standing poses +Gentle poses -Female Gender  + Age 

Vegetarian +Gentle poses +Philosophy study  

Physical Activity None   

Fatigue -Inversions -Meditation -Age 

Sleep disturbance -Vigorous poses   

Caffeine None   

Alcohol -Gentle poses + Race  

Smoker None   

Mindfulness measured with the Freiberg Mindfulness Scale–short form. Subjective well-

being measured with Mental Health Continuum-short form. Social Support measured 

with NIH toolbox Social Support Questionnaire. BMI = body mass index. Fruit and 

vegetable servings per day measured with the Multi-factor Diet Screener. Vegetarian 

status coded vegetarian yes = „1‟, no = „0‟. Physical activity measured with International 

Physical Activity Questionnaire-short form.  Fatigue and sleep disturbance measured 

using PROMIS® 4-item short forms. Alcohol intake: ≤ 2 drinks per day = „0‟, > 2 drinks 

per day = „1‟. Race coded „0‟ = other, „1‟ = white. Smoker: not current smoker = „0‟, 

current smoker = „1‟.  For all measures, higher scores indicate more of the concept 

measured.  + positive relationship     - negative relationship     
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Frequency of philosophy study was the yoga practice variable that most often 

remained a predictor of the health variables.  Frequency of philosophy study (β = .310, p 

< .001), along with breath work (β = .290, p < .001) and meditation (β = .282, p < .001), 

positively predicted mindfulness.  Frequency of philosophy study (β = .756, p < .001), in 

addition to meditation (β = 2.80, p < .001) and female gender (β = 3.39, p < .001), also 

positively predicted subjective well-being.  Philosophy study also contributed to BMI (β 

= -.158, p < .05) and the odds of being a vegetarian (β = 242, p < .001).   

 While the physical poses were predictors of eight health outcomes in research 

question 2.3 (see Table 4.11), they remained positive predictors of only six after 

controlling for breath work, meditation, and philosophy study.  Vigorous poses remained 

an independent predictor of both BMI (β = -.053, p < .05) and sleep disturbance (β = -

.065, p < .05).  Frequency of practice of gentle poses (β = .360, p < .001), along with 

standing poses (β = .024, p < .01), remained positive predictors of fruit and vegetables 

servings per day, even when controlling for the effects of age and gender.  Those 

individuals who practiced gentle poses 30 minutes or more per week had higher odds of 

being vegetarian (β = .729, p < .01) and of consuming lower levels of alcohol (β = -.477, 

p < .001) than those who practiced gentle poses for 30 minutes or less per week;  the 

Wald statistic (9.053) was statistically significant (p < .001). 

Research Question 3.1:  Does the relationship with teacher, relationship with peers, 

and/or class size contribute to the length, amount and/or components of yoga practice?  

Bivariate relationships between self-reports of closeness to teacher and to peers 

with each yoga practice variable were investigated by computing Pearson r correlations 

with two-tailed tests of significance.  These results are summarized in Table 4.16.  
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Length of practice was positively correlated with both Teacher closeness and Peer 

Closeness.  Closeness with peers was positively related to three other practice variables:  

practice frequency, class frequency, and inversion frequency, although the strength of 

these relationships was quite small.   

 

Table 4.16 

Pearson r correlations of closeness with teacher and peers with yoga practice (n =1045) 

 

Yoga Variables 
Teacher  

Closeness 

Peer 

Closeness 

Class 

Size 

  

Length of practice   .122
*
 .194

*
 .087*   

Practice frequency   .070
**

 .108
*
 .051   

Class frequency  .073
*
 .103

* 
.085*   

Class size  -.039 -.092
*
 1   

Standing poses  .007 .025 .063   

Vigorous poses  .012 .053 .079**   

Inversions  .099
*
 .120

*
 .089*   

Gentle poses  .088
*
 .080* .018   

Breath work  .036 .059 .042   

Meditation  .019 .006 .027   

Length of practice = years of practice. Practice frequency = days per month of home 

practice. Standing poses, vigorous poses, and inversions measured as days per month of 

practice of respective poses.   Gentle poses: ≤ 30 minutes per week = „0‟, > 30 minutes 

per week = „1‟. Breath work: ≤ once per week = „0‟, > once per week = „1‟.  Meditation: 

≤ once per week = „0‟, > once per week = „1‟.  

*Correlation significant at 0.01   **Correlation significant at 0.05  
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Research Question 3.2:  Do the social phenomenon contribute to aspects of health 

beyond the contributions of yoga practice? 

 First, research question 3.2 was answered by examining bivariate relationships 

between self-reports of closeness to teacher and to peers with each health variable by 

computing Pearson r correlations with two-tailed tests of significance.  These results are 

summarized in Table 4.17.  Next, yoga practice variables (practice frequency and/or  

length of practice) that predicted health variables in research question 2.2 were placed 

into regression equations along with the social aspects of yoga (closeness to teacher 

and/or peers) that were correlated with the health variables, in addition to  demographic 

covariates, when appropriate.  The regression analyses are detailed in Appendix G and 

summarized in Table 4.18. 

Both closeness to teacher (β = .369, p < .05) and closeness to peers (β = .570, p < 

.01), along with gender (β = .3.287, p < .001) and practice frequency (β = .162 , p < 

.001), were independent predictors of subjective well-being, with females being happier 

than males.  Closeness to peers (β = .238, p < .001) and practice frequency (β = .112 , p < 

.001)  were  independent predictors of mindfulness.  Only closeness to teacher (β = .309, 

p < .001) and gender (β = 2.26, p < .001) were independent predictors of social support, 

with females reporting higher levels of social support than males.  Closeness to peers 

remained an independent predictor of fatigue (β = -.096, p <.05), even when controlling 

for the interaction between practice frequency and age.   
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Table 4.17 

Pearson r correlations of closeness with teacher and peers with health variables (n 

=1045 unless specified) 

Health Variables Teacher 

Closeness 

Peer 

Closeness 

Subjective well-being .148
*
 .178

*
 

Mindfulness .097
*
 .156

*
 

Social support .123
*
 .104

*
 

BMI (n =1034) .073
**

 .041 

Physical Activity
+
 NS NS 

Fruit and vegetables/day (n =1043) .053 .090
*
 

Vegetarian .013 .058 

Fatigue -.087
*
 -.124

*
 

Sleep disturbance -.018 -.048 

Caffeine (cups/day) .000 .023 

Alcohol intake .027 -.006 

Smoker (yes/no) .034 -.032 

Mindfulness measured with the Freiberg Mindfulness Scale – short form. Subjective 

well-being measured with Mental Health Continuum-short form. Social Support 

measured with NIH toolbox Social Support Questionnaire. BMI = body mass index. Fruit 

and vegetable servings per day measured with the Multi-factor Diet Screener. Vegetarian 

status measured as vegetarian yes = „1‟, no = „0‟. Physical activity measured using the 

International Physical Activity Questionnaire-short form.  Fatigue and sleep disturbance 

were measured using Patient-Reported Outcomes Measurement Information Systems 

(PROMIS®) short form. Alcohol intake: ≤ 2 drinks per day = „0‟, > 2 drinks per day = 

„1‟. Smoker: not current smoker = „0‟, current smoker = „1‟.  For all measures, higher 

scores indicate more of the concept measured.  NS = not significant at p =.05.  

+Relationships between physical activity (3 categories – low, moderate, and high) and 

physical practice of yoga analyzed using multinomial logistic regressions were not 

significant at p =.05 *Correlation is significant at the 0.01 (2-tailed).    **Correlation is 

significant at the 0.05 level (2-tailed).  
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Table 4.18 

Relationship between social aspects of yoga (teacher and peer closeness) with health 

controlling for yoga practice and demographic covariates (n =1045unless specified) 

 

Health Outcome 

 

Final Predictors 

Mindfulness +Practice frequency +Peer closeness  

Subjective well-being +Peer closeness +Teacher closeness + Female Gender 

Social support +Teacher closeness + Female Gender 

BMI (n =1034) None   

Fruit and vegetable  

(n = 043) 

None   

Vegetarian None 
  

Physical Activity None   

Fatigue -Peer closeness  -Practice frequency x (-Age) 

Sleep disturbance None   

Caffeine None   

Alcohol None   

Smoker None   

Mindfulness measured with Freiberg Mindfulness Scale–short form. Subjective well-

being measured with Mental Health Continuum-short form. Social Support measured 

with NIH toolbox Social Support Questionnaire. BMI = body mass index. Fruit and 

vegetable servings per day measured with Multi-factor Diet Screener. Vegetarian status 

coded vegetarian yes = „1‟, no = „0‟. Physical activity measured using International 

Physical Activity Questionnaire-short form.  Fatigue and sleep disturbance measured 

PROMIS® 4-item short forms Alcohol intake: ≤ 2 drinks per day = „0‟, > 2 drinks per 

day = „1‟. Smoker: not current smoker = „0‟, current smoker = „1‟. For all measures, 

higher scores indicate more of the concept measured.     

 + positive relationship     - negative relationship    x = interaction    
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Research Question 4.1:  Are there gender differences in the length, amount, and/or 

components of practice among yoga practitioners? 

Gender differences in the length, amount, and/or components of yoga practice of 

yoga practice were examined using independent t tests for the continuous yoga practice 

variables and binary logistic regressions for the dichotomous variables.  Results for t 

tests are displayed in Table 4.19 and results for the logistic regressions are shown in 

Table 4.20.  On average, women (M = 11.585 years, SD = 7.493) practiced yoga 

significantly longer than men (M = 10.327, SD = 7.611; t = 1.974, df = 1043; p <.05).  

Otherwise, men and women showed no differences in the length, amount, and/or 

components of yoga practice.   
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Table 4.19 

Results of t tests examining gender differences in yoga practice 

 

Yoga Practice Variable 

 

Gender N Mean (SD) Test Statistic 

Significance 

(2-tailed) 

      

Length of practice  

(years) 

Female 880 11.585 (7.493) t = 1.974 

df =1043 

 

.049 

Male 165 10.327(7.611)  

Practice frequency  

(days per month) 

Female 880 11.982(9.647) t = -1.277 

df = 1043 

 

.202 

Male 165 13.030(9.848)  

Classes per month Female 880 6.009(4.852) t= -.500 

df = 1043 

 

.618 

Male 165 6.218(5.352)  

Number of students Female 781 13.397(6.910) t = 1.026 

df = 924 

 

.305 

Male 145 12.766(6.213)  

Standing poses Female 880 11.956(7.809) t = -1.160 

df = 1043 

 

.246 

Male 165 12.721(7.612)  

Vigorous poses Female 880 8.549(7.706) t = -1.148 

df = 1043 

 

.251 

Male 165 9.303(7.961)  

Inversions Female 880 10.083(8.863) t = -1.863 .064 
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Male 165 11.624(9.913) df = 215.941 

 

 

Teacher Closeness Female 880 7.831(2.290) t = -.340 

df = 247.313 

.734 

Male 165 7.891(2.048)  

Peer Closeness Female 880 6.919(2.330) t = 1.018 

df = 1043 

.309 

Male 165 6.721(2.082)  

Length of practice = years of practice. Practice frequency = days per month of home 

practice. Standing poses, vigorous poses, and inversions measured as days per month of 

practice of respective poses.  Number of students = average number of students per class. 

Teacher closeness and peer closeness measured using 10-point Likert scale; questions 

asked: “How much do you agree or disagree with the following statement: „I feel close 

to….” (1= strongly disagree, 10 = strongly agree). 
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Table 4.20 

Results of logistic regressions predicting practice of dichotomous yoga practice variables 

(gentle poses, breath work, and meditation) from gender 

 

Yoga Practice 

Variable 

 “N” 

B S.E. Wald df Significance OR 
Female Male 

 Gentle Poses   .058 .170 .115 1 .734 1.059 

  ≤30 minutes/week 450 82       

> 30 minutes/week 430 83       

Breath work   -.185 .180 1.061 1 .303 .831 

≤ once/week 555 111       

>once/week 325 54       

Meditation   .201 .172 1.371 1 .242 1.223 

≤ once/week 544 94       

>once/week 336 71       
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Research question 4.2:  Are there gender differences in one‟s relationship with teacher, 

relationship with peers, and/or class participation? 

Gender differences in one‟s relationship with one‟s teacher, relationship with 

one‟s peers, and class participation were examined using independent t tests.  These 

results are displayed in Table 4.19.  Men and women were not significantly different in 

their relationships with teachers (t = -.340,df = 247.313; p = .734) and peers (t = 1.018, 

df = 1043; p = .309), nor in the number of classes do they attend per month (t = -.500, df 

= 1043;  p = .618).   

Research Question 4.3:  Are there gender differences in aspects of health among yoga 

practitioners?  

 Gender differences in aspects of health in yoga practitioners were examined using 

independent t tests for the continuous health variables and binary logistic or multinomial 

regressions for the dichotomous or categorical variables, where appropriate.  Results of t 

tests are shown in Table 4.21, and results for logistic regressions are shown in Table 4.22. 
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Table 4.21 

Results of t tests examining gender differences in aspects of health 

 

Health Variables Mean (SD) Test statistic 

Sig. (2-

tailed) 

Mindfulness  Female   24.021(4.272) 

Male       23.721(4.168) 

t = .829 

df  =1043 

.407 

Subjective well-being  Female 

 Male 

52.765(10.757) 

49.558(11.735) 

t =3.463 

df = 1043 

.001 

 

Social Support Score Female 

 Male 

35.199(5.283) 

32.958(6.813) 

t =4.006 

df = 202.581 

.000 

 

BMI (n = 1034) Female 

Male 

22.772(3.869) 

24.740(3.317) 

t =-6.104 

df  =1032 

.000 

 

Fruits and vegetables/day (n = 

1043) 

Female 

Male 

5.641(1.687) 

6.267(2.089) 

t =-3.629 

df =204.502 

.000 

 

Fatigue Female 

Male 

7.606(2.947) 

7.558(2.717) 

t =.195 

df =1043 

.837 

 

Sleep disturbance Female 

Male 

7.913(2.977) 

8.176(2.973) 

t =-1.042 

df  =1043 

.297 

 

Caffeine  Female 

Male 

1.589(1.235) 

2.000(1.818) 

t =-2.788 

df  =193.350 

.006 

Mindfulness measured with the Freiberg Mindfulness Scale – short form. Subjective 

well-being measured with Mental Health Continuum-short form. Social Support 

measured with NIH toolbox Social Support Questionnaire. BMI = body mass index. Fruit 

and vegetable servings per day measured with the Multi-factor Diet Screener. Vegetarian 

status measured as vegetarian yes = „1‟, no = „0‟. Fatigue and sleep disturbance were 

measured using Patient-Reported Outcomes Measurement Information Systems 

(PROMIS®) short form. Caffeine = cups per day of caffeinated beverages. 
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Table 4.22 

Results of logistic regressions predicting aspects of health from gender 

 

Health Variable* 
 “N” 

B S.E. Wald df Significance OR Female Male 

 Vegetarian   .391 .262 2.234 1 .135 1.479 

  Yes 79 21       

No 801 144       

Alcohol intake   -.093 .170 .297 1 .586 .912 

≤ 2 drinks/week 449 88       

>2 drinks/week 431 77       

 Smoker                        

Yes 

                         No 

 

17 

863 

 

4 

161 

.232 .562 .170 1 .680 1.261 

*Multinomial logistic regressions examining physical activity revealed that gender was 

not a significant predictor of physical activity as measured using the International 

Physical Activity Questionnaire-short form.  (chi square = 3.364, df = 2; p = .186). 

Vegetarian = vegetarian status (yes/no). Alcohol intake: ≤ 2 drinks per day = „0‟, > 2 

drinks per day = „1‟. Smoker: not current smoker = „0‟, current smoker = „1‟.  For all 

measures, higher scores indicate more of the concept measured. 
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 Women (M = 52.765, SD = 10.757) were significantly happier than men (M = 

49.558, t = .829, p <.01) and reported significantly higher levels of social support 

(Women : M = 35.199, SD = 5.283; Men: M = 32.958, SD = 11.735; p < .001).  Men had 

significantly higher BMI (M = 24.740, SD = 3.317; Women: M = 22.772, SD = 3.869; p 

< .001) and consumed more fruits and vegetables per day (men: M = 5.641, SD = 1.687; 

women: M = 6.267, SD = 2.089; p < .001) and caffeine (Men: M = 2.0, SD = 1.82; 

Women: M = 1.589, SD = 1.235; p <.01) than the women in the study.   

Research Question 5.1:  Is there a difference between experienced yoga practitioners 

and inexperienced yoga practitioners in the amount of yoga home practice, amount of 

class participation, class size, and/or the relationship with one‟s teacher and/or peers?  

 Differences between experienced and inexperienced yoga practitioners were 

examined using independent t tests or logistic regressions to examine differences in yoga 

practice patterns including: frequency of yoga home practice, frequency of class 

participation, number of students per class, frequency of the practice of the physical 

poses, breath work, meditation, and philosophy study; and/or relationships with one‟s 

teacher or peers.  Two variables were used to classify experienced and inexperienced 

practitioners:  frequency of practice (< 1 versus > 5 days per week) and length of practice 

(< 4 versus >17 years).  Two sets of analyses were conducted.  T tests for continuous 

outcomes (years of practice; class frequency; number of students per class; and frequency 

of standing poses, vigorous poses, and inversions; philosophy study; closeness to teacher; 

and closeness to peers) and logistic regressions for dichotomous outcomes (frequency of 

gentle poses, breath work, and meditation) with frequency of practice as the predictor are 

included in Tables 4.23 and 4.24.  T tests for continuous outcomes and logistic 
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regressions for dichotomous outcomes with length of practice (in years) as the predictor 

are included in Tables 4.25 and 4.26.   
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Table 4.23 

Difference in practice patterns based upon frequency of yoga practice (≤1 or ≥5 days of 

practice per week) 

Yoga practice 

variable 

Frequency of  

yoga practice* 

N 

Mean 

(SD) 

Test 

statistic 

p value  

(2-

tailed) 

Length of 

practice  

(in years) 

< 1 day per 

week 

375 8.55(6.65) t = -12.432 

df = 700 

.000 

>5 days per 

week 

327 15.05(7.20)   

Class frequency  

(days/month)  

 

< 1 day per 

week 

342 6.05(4.36) t = -.041 

df = 700 

.967 

>5 days per 

week 

267 6.06(6.07)   

Number of 

students 

< 1 day per 

week 

342 13.31(7.17) t = -1.517 

df = 607 

.130 

 >5 days per 

week 

267 14.22(7.53)   

Stand poses  

(days per month) 

< 1 day per 

week 

375 7.16(5.36) t =-21.587 

df = 700 

.000 

>5 days per 

week 

327 17.81(7.64)   

Vigorous poses 

(days per month) 

< 1 day per 

week 

 

>5 days per 

week 

375 

327 

4.28(4.52) 

14.62(8.47) 

t = -19.755 

df = 482.31 

.000 

Inversions  

(days per month) 

< 1 day per 

week 

 

>5 days per 

375 4.51(4.58) t = -24.508 

df = 468.71 

.000 
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week 327 18.04(9.02) 

 

Philosophy Study < 1 day per 

week 

 

>5 days per 

week 

375 

327 

1.05 (1.30) 

3.15(1.73) 

t = -18.26 

df = 700 

.000 

Teacher closeness < 1 day per week 375 7.63(2.28) t = -2.015 

df = 700 

.044 

>5 days per week 327 7.98(2.28)   

Peer closeness < 1 day per week 375 6.57(2.40) t = -3.161 

df = 700 

.002 

>5 days per week 327 7.12(2.23)   

Number of students = average number of students per class. Philosophy study = 

frequency of philosophy study. Teacher closeness and peer closeness measured using 10-

point Likert scale; questions asked: “How much do you agree or disagree with the 

following statement: „I feel close to….” (1= strongly disagree, 10 = strongly agree). 
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Table 4.24 

Results of logistic regressions predicting practice of dichotomous yoga practice variables 

(gentle poses, breath work, and meditation) from frequency of practice per week (<1 or ≥ 

5 days of practice per week) 

 

 

 

 

 

Yoga Practice 

Variable 

Yoga practice 

frequency “N” 

 

β 

 

S.E. 

 

Wald 

 

df 

 

OR 

 

P value 

(2-tailed) 
≤ 1 

day/week 

≥ 5 

days/week 

 

Gentle Poses 

   

2.220 

 

.175 

 

160.512 

 

1 

 

9.209 

 

.000 

  ≤30 minutes/week 282 81       

> 30 minutes/week 93 246       

Breath work   1.781 .173 106.003 1 5.938 .000 

≤ once/week 304 137       

>once/week 71 190       

Meditation   1.370 .165 69.270 1 3.935 .000 

≤ once/week 286 147       

>once/week 89 180       
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Table 4.25 

Difference in yoga practice based upon years of yoga practice (<4 or >17 years) 

 

Yoga practice 

variable 

Years of   

yoga 

practice* N 

Mean 

(SD) 

 

Test 

statistic 

p value  

(2-tailed) 

Practice frequency < 4 years 226 7.52(7.85) t = -12.184 

df = 477.68 

.000 

>17 years 256 17.18(9.54)   

Class frequency  

(classes per month) 

< 4 years 226 6.20(4.91) t = 1.522 

df = 480 

.129 

>17 years 256 5.48(5.40)   

Number of 

students 

< 4 years 209 12.78(6.95) t = -1.929 

df = 408 

.054 

 >17 years 201 14.17(7.68)   

Standing poses  

(days per month) 

< 4 years 226 10.42(6.87) t =-4.446 

df = 479.17 

.000 

>17 years 256 13.45(8.12)   

Vigorous poses 

(days per month) 

< 4 years 

>17 years 

226 

 

256 

5.68(6.45) 

 

11.16(8.37) 

t = -8.097 

df = 471.39 

.000 

Inversions  

(days per month) 

< 4 years 

>17 years 

226 

256 

5.89(7.07) 

14.32(9.40) 

t = -11.194 

df = 468.52 

.000 

 

Philosophy Study < 4 years 

>17 years 

226 

256 

1.23(1.50) 

2.61(1.81) 

t = -9.023 

df = 480 

.000 

Closeness to 

teacher 

< 4 years 327 7.28(2.45) t = -3.215 

df = 480 

.000 

>17 years 256 7.98(2.28)   

Closeness to peers < 4 years 226 5.97(2.32) t = -6.053 

df = 480 

.000 

>17 years 256 7.23(2.25)   

Number of students = average number of students per class. Philosophy study = 

frequency of philosophy study. Teacher closeness and peer closeness measured using 10-
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point Likert scale; questions asked: “How much do you agree or disagree with the 

following statement: „I feel close to….” (1= strongly disagree, 10 = strongly agree). 
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Table 4.26 

Results of logistic regressions predicting practice of dichotomous yoga practice variables 

from length of practice (≤4 or ≥17 years of practice)(n = 1045) 

 

 

 

Yoga Practice 

Variable 

Years of Yoga 

Practice 

 

β 

 

S.E. 

 

Wald 

 

df 

 

OR 

 

P value 
(2-tailed) ≤ 4 

years 

≥ 17 

years 

Gentle Poses   1.027 .189 29.582 1 2.793 .000 

  ≤30 minutes/week 145 100       

> 30 minutes/week 81 156       

Breath work 
  1.067 .195 30.025 1 2.905 .000 

≤ once/week 164 122       

>once/week 62 134       

Meditation   .778 .189 16.998 1 2.177 .000 

≤ once/week 151 123       

>once/week 75 133       
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 As shown in Table 4.23, more experienced individuals, based upon practice 

frequency,  reported significantly more years of yoga practice (M = 15.05 years, SD = 

6.65 versus 8.55 years, SD = 7.20) than those who were less experienced (t = -12.038, df 

= 480; p < .001).  Those with more experience also reported practicing more standing 

poses (M = 17.81 days per month, SD = 7.64 versus M = 7.16 days per month, SD = 

5.36; t = -21.587, df = 700; p < .001), more vigorous poses (M = 14.62 days per month, 

SD versus M = 4.28 days per month, SD = 4.52; t = -19.755, df = 482.31;  p < .001), and 

more inversions (M = 18.04 days per month, SD = 9.02 versus M = 4.51 days per month, 

SD = 4.58; t = -24.508, df = 468.71; p < .001) than those who reported practicing one day 

per week or less.  More experienced practitioners also reported studying philosophy more 

frequently than those who practiced yoga less often (M= 3.15, SD = 1.73 versus M = 

1.05, SD = 1.30; t = -18.26, df = 700; p < .001), meaning that those with high practice 

frequency report studying philosophy about once per month, compared to those with low 

practice frequency who study yoga philosophy only about 3 or 4 times per year.   

 Results of logistic regressions shown in Table 4.24 show that those individuals 

who practice yoga 5+ days per week had nine times the odds of practicing gentle poses 

for more than 30 minutes per week than those individuals who practice yoga 1 time or 

less per week.  Those with higher frequency of yoga practice had twice the odds of 

meditating more than once per week and nearly three times more likely to practice breath 

work more than once per week than those who reported low practice frequency.   

 As with frequency of yoga practice, those with 17 or more years of yoga practice 

were significantly different compared to those with 4 or fewer years of yoga practice in a 

number of yoga practice areas including frequency of home practice (M = 17.18 days per 
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month, SD = 9.54 versus 7.52 days per month, SD = 7.85; t = -12.184, df = 477.68;  p < 

.001),  frequency of standing poses (M = 13.45 days per month, SD = 8.12 versus M = 

10.42 days per month, SD = 6.87; t = -4.446, df = 479.17;  p < .001), frequency of 

vigorous poses (M = 11.16 days per month, SD = 8.37 versus M = 5.68 days per month,  

SD = 6.45; t = -8.097, df = 471.39; p < .001), and frequency of inversions (M = 14.32 

days per month, SD = 9.40 versus M = 5.89 days per month, SD = 7.07); t = -11.194, df = 

468.52; p < .001).  

Like those with high levels of practice frequency, those with many years of yoga 

practice reported studying yoga philosophy about once per month compared to those with 

4 or fewer years of yoga practice who reported studying yoga philosophy only about 3 or 

4 times per year (t = -9.023(480), p < .001).  As shown in Table 4.26, the odds of an 

individual practicing meditation more than once per week were about twice as high for 

those with 17 or more years of practice compared with those with 4 or fewer years of 

practice.  The long-term practitioners had three times the odds of practicing breath work 

more than once per week or to practice gentle poses more than 30 minutes per week than 

those who had only been practicing for 4 or fewer years.   

4.5 Summary 

 This study examined the relationship between yoga practice and a number of 

aspects of health.  4307 individuals were randomly selected to participate in the study 

from 15 yoga studios across the United States.  Of the 1164 individuals (27%) who 

responded to the survey, 1045 (89.8%) completed the survey in its entirety and were used 

as the final sample.  The study sample was predominantly female (84.2%), white 

(89.2%), and highly educated (50.5% have a master‟s degree or higher).   
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Subjects reported practicing yoga for less than one to more than 25 years (M = 

11.38 years, SD = 7.52).  Consumption of fruits and vegetables and levels of sleep 

disturbance, fatigue, and subjective well-being in this study population compared 

favorably with those reported in other studies with nationally representative samples 

(Keyes, 2002; PROMIS, 2011; F. E. Thompson, et al., 2004).  The majority of subjects 

agreed with statements that the practice of yoga had improved their overall health 

(89.5%), sleep (68.5%), energy level (84.5%), subjective well-being (86.5%), 

interpersonal relationships (67%), and their weight (57.3%).   

In general, frequency of home practice of yoga predicted the greatest number of 

aspects of health including mindfulness, subjective well-being, BMI, fruit and vegetable 

servings per day, fatigue, and sleep disturbance.  All of the individual components of 

yoga practice predicted at least one aspect of health including: practice of physical poses 

(standing poses, vigorous poses, inversions, and gentle poses), breath work, meditation, 

and philosophy study.  Frequency of yoga philosophy study, breath work, and meditation 

were the most common predictors of aspects of health.  Subjects who practiced a great 

deal of yoga (>5 days per week) or who had been practicing for many years (>17) 

practiced significantly more of all of the components of yoga practice including physical 

poses (standing poses, vigorous poses, inversions, and gentle poses), breath work, 

meditation, and philosophy study than those who practiced one or fewer days per week or 

who practiced for less than 4 years.   

Subject‟s perceptions of how close they felt to their yoga teacher and to their 

peers predicted levels of subjective well-being, even when controlling for practice 
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frequency and gender.  Individual‟s perceptions of closeness to teacher, along with 

gender, predicted social support scores.   

No gender differences existed related to yoga practice or to the social aspects of 

yoga (closeness to teacher and/or peers).  Women reported higher levels of both 

subjective well-being and social support than males, while males reported higher BMI‟s 

and higher consumption of fruits and vegetables, as well as caffeine. 
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CHAPTER 5 

 This chapter includes an overview of the research study and a discussion of the 

findings.  The implications of the study are discussed, along with recommendations for 

nursing practice.  The limitations of the study are addressed.  The chapter concludes with 

recommendations for future research.   

5.1 Overview of the study 

The purpose of this study is to better understand the interrelationship among yoga 

practice and aspects of health.  The study utilized a cross-sectional design with an 

anonymous online survey to examine relationships between aspects of yoga practice and 

aspects of health in yoga practitioners.  To that end, the study examined two primary 

aims and three secondary aims.  The primary aims were: (1) to describe the practice 

habits/characteristics and health habits/characteristics of yoga practitioners; and (2) to 

examine the relationship between yoga practice and aspects of health.  Secondary aims 

were: (3) to examine the relationship of social phenomenon (relationship with teacher 

and/or peers, as well as class size) to aspects of yoga practice and to aspects of health; (4) 

to examine the relationship of gender to aspects of yoga practice and to aspects of health; 

and (5) to examine differences between very experienced and inexperienced yoga 

practitioners in yoga practice patterns and in social aspects of yoga.   

Potential subjects (n = 4307) were randomly selected to receive the survey from 

15 Iyengar yoga studios across the United States.  Of the 1164 individuals (27%) who 

responded to the survey, 1045 (89.8%) completed the survey in its entirety.   

The survey consisted of 65 questions and asked about yoga practice including 

years of practice, number of classes per week and students per class, frequency of the 
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practice of physical poses (standing poses; vigorous poses such as sun salutations, 

backbends and arm balances; inversions such as head stand and shoulder stand; and 

gentle and/or restorative poses), breath work and meditation, and the frequency of study 

of yoga philosophy.  Subjects were also asked questions about aspects of health 

including: diet, height and weight, physical activity, alcohol consumption, smoking 

status, sleep, fatigue, social support, mindfulness, and subjective well-being (happiness).   

Despite a large percentage (59.9%) who reported at least one chronic or serious 

health condition, the yoga practitioners overall considered their health to be “very good” 

(46.3%) or “excellent” (38.8%).  They tended to have levels of fatigue and sleep 

disturbance that compared favorably with national norms (PROMIS, 2011), and high 

levels of mindfulness and subjective well-being.   

When examining the relationship between years of practice, frequency of class 

participation, and/or frequency of home practice with aspects of health, frequency of 

home practice was the only variable that was repeatedly (and favorably) related to aspects 

of health including: mindfulness, subjective well-being, BMI, fruit and vegetables 

servings per day, fatigue, and sleep disturbance.  When looking at specific components of 

yoga practice, breath work, meditation, and philosophy study were most often related to 

aspects of health, although the effect sizes were quite small.  All of the categories of 

physical yoga poses (standing poses, vigorous poses, inversions, and gentle poses) were 

related to at least one aspect of health, although the effect sizes also were quite small. 

The social aspects of yoga (closeness to teacher and peers) predicted levels of 

subjective well-being.  Perceptions of closeness to teacher was the only yoga practice 

variable related to levels of social support.  No gender differences were found in any of 
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the yoga practice variables, including the social aspects of yoga.  However, male yoga 

practitioners reported lower levels of subjective well-being and social support and higher 

consumption of fruits and vegetables and caffeine than female practitioners.   

5.2 Discussion 

5.2.1 Research Aim 1 

 One research question was associated with Aim 1: What are the self-reported 

health habits and/or health characteristics, yoga practice patterns and practice habits of 

yoga practitioners? Like past studies, this study found yoga practitioners to be 

predominantly female and white.  Participants in this study reported lower levels of 

obesity (4.9%), defined as a BMI ≥ 30, than those found in a past nationally 

representative study of yoga participants (10%) and in the general population (23%) 

(Birdee et al., 2008).  One possible reason for the lower levels of obesity in this study 

compared with the previous study (Birdee et al., 2008) may be that the previous study 

defined a yoga practitioner as any individual who reported practicing yoga during the 

past 12 months, while the current study defined a yoga practitioner as an individual who 

reported taking yoga classes or practicing yoga at least weekly for a minimum of two 

months within the past 6 months.   

A strong argument against drawing any conclusions about yoga and health from 

cross-sectional studies using survey methodology with yoga practitioners is the element 

of “self-selection” in which only individuals who are healthy choose to practice yoga.  

Thus, positive health outcomes may have no relationship with yoga practice.  One 

interesting finding in this study that counters this argument is that, when asked about any 

current or past history of illness, nearly 60% reported at least one chronic or serious 
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health condition.  Depression was reported by 24.8%, much higher than the lifetime 

prevalence of 16.2% in the general US population (Kessler et al., 2003).  Yet the large 

majority of subjects considered themselves in very good (46.3%) or excellent (38.8%) 

health and 43.3% reported mental health continuum scores that were in the range 

considered “flourishing.”   

 Whether individuals with serious and chronic health conditions choose to practice 

yoga in an attempt to improve their health or alleviate their symptoms cannot be 

determined from this cross-sectional study.  Nevertheless, a large percentage of 

participants believe yoga has improved a number of aspects of their health, most 

particularly social relationships (67%), sleep (68.5%), energy (84.5%), and subjective 

well-being (86.5%).  When examining a subset of 626 subjects who reported at least one 

chronic or serious health condition, 90.5% (n = 567) agreed or strongly agreed that their 

health has improved because of yoga.  Their mental health was also excellent, as 43.6% 

(n = 273) scored in the range of flourishing and only 1.3% (n = 8) scored in the range 

considered languishing.   

 When analyzing demographic characteristics as possible confounding variables, 

one demographic variable that typically relates unfavorably with health, age, behaved in 

an interesting manner in this population.  While older individuals commonly experience 

higher rates of fatigue and sleep disturbances (Morelli, 2011; Surani & Khan, 2007), no 

such relationship existed in this population.  Sleep disturbance was unrelated to age, and 

fatigue levels significantly decreased with age.   
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5.2.2 Research Aim 2 

 Aim 2 was to examine the relationship between yoga practice and aspects of 

health.  Question 2.1 explored subject‟s perceptions regarding the relationship between 

yoga practice and aspects of health.  Question 2.2 examined the relationship between 

length of practice, and frequency of classes and/or home practice with aspects of health.  

The remaining research questions focused on the relationship between specific 

components of yoga practice with aspects of health.  Specific components of yoga 

practice examined in these questions included: (2.3) the physical practice of yoga 

including standing poses, vigorous poses, inversions, and gentle poses; (2.4) breath work 

and meditation; (2.5) the study of yoga philosophy; and (2.6) all of the components of 

yoga practice combined. 

  In general, frequency of yoga practice outside of class, as opposed to years of 

yoga practice or frequency of class participation, was repeatedly a predictor of aspects of 

health including mindfulness, subjective well-being, BMI, fruit and vegetable 

consumption, and sleep disturbance.  It did not appear to matter how long an individual 

had practiced yoga.  Rather, it appeared to matter how often they practiced.  While class 

participation may be important in learning to do yoga, it did not predict any aspects of 

health.  Perhaps time spent in class counts as additional practice time, and it is not unique 

unto itself.   

Individuals who were intense practitioners (more than 5 days per week of 

practice) tended to practice all aspects of yoga including all of the physical poses, breath 

work, meditation, and philosophy study more often than those who didn‟t practice as 

often (Tables 4.23 and 4.24).  Intense practitioners did everything more, except attend 
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classes, which they did at the same rate as less intense practitioners.  Frequency of yoga 

practice was an important predictor of many aspects of health, and individuals who 

practiced more than 5 days per week tended to practice all aspects of yoga (physical 

poses, breath work, meditation, philosophy study).  This suggests that yoga practice that 

includes all aspects of yoga may be more beneficial to health than practice that includes 

only one or two aspects of yoga (such as breath work or vigorous poses).   

No single category of physical pose (standing poses, vigorous poses, inversions, 

and/or gentle poses) was related with all aspects of health.  Each category of physical 

pose was related significantly to at least one aspect of health.  The physical poses, often 

referred to as the “external” or physical practice in yoga texts (Iyengar, 1979), were most 

commonly related to the physical aspects of health (sleep, diet, BMI).  In contrast, the 

higher level practices of breath work and meditation, typically defined in yoga texts as 

tools for controlling a distracted, fluctuating mind (Iyengar, 1979), were associated with 

mindfulness and subjective well-being.  It is possible that physical poses, particularly 

active poses (such as  standing poses) and vigorous poses (such as sun salutations, 

backbends, and arm balances) behave like exercise.  Exercise has been found to be 

related to diet (Goss & Grubbs, 2005), energy levels (Goss & Grubbs, 2005),  and BMI 

(Kruger, Bowles, Jones, Ainsworth, & Kohl Iii, 2007), aspects of health that were related 

to active and vigorous poses in this study.   

Frequency of philosophy study repeatedly predicted of many aspects of health.  It 

is doubtful that studying yoga philosophy alone will lead to lower BMI or more 

subjective well-being.  Rather, because individuals who were intense practitioners (> 5 

days per week of yoga practice) studied philosophy much more often than those who 
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practiced less than once per week (Table 4.23), it is likely that frequency of philosophy 

study served as a “proxy variable” for intense practice.  In addition, these same intense 

practitioners tended to practice all aspects of yoga, with more days of practice per month 

of all of the physical poses, breath work, and meditation.  Thus, any relationship between 

philosophy study and health may reflect the relationship of frequency and intensity of 

yoga practice to health.   

A number of health outcomes repeatedly stood out as related to a number of 

aspects of yoga practice.  In particular, mindfulness, subjective well-being, fruit and 

vegetable consumption, and fatigue were each related to multiple types of physical poses, 

as well as breath work, meditation, and frequency of philosophy study.  Yoga may 

represent a particularly useful intervention for these health outcomes.   

5.2.3 Research Aim 3 

 Two research questions were used to examine research aim 3: (3.1) does the 

relationship with teacher, relationship with peers, and/or class size contribute to the 

length, amount and/or components of yoga practice? and (3.2) do the social phenomenon 

contribute to aspects of health beyond the contributions of yoga practice? While no 

relationships were found between the social aspects of health and yoga practice, 

perceptions of closeness to one‟s teacher and to one‟s peers remained independent 

predictors of subjective well-being, even when controlling for the effects of practice 

frequency.  Closeness to peers was also an independent predictor of fatigue.  Perception 

of closeness to one‟s teacher was the only yoga variable related to levels of social 

support.  An aspect of community may be associated with yoga practice may be 

beneficial to health and deserves further investigation.   
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5.2.4 Research Aim 4 

 Three research questions were used to examine aim 4: (4.1) are there gender 

differences in the length, amount and/or components of practice among yoga 

practitioners?  (4.2) are there gender differences in one‟s relationship with teacher, 

relationship with peers, and/or class participation? and (4.3) are there gender differences 

in aspects of health among yoga practitioners? 

Overall, the men and women in this sample were nearly identical when it came to 

yoga practice and the social aspects of yoga.  Women overall were happier than men and 

reported more social support, while men reported consuming more fruits and vegetables 

and more cups of caffeinated beverages per day.  Men also had higher BMI‟s than 

women.  Similar gender differences in social support (Felsten, 1998), BMI (Flegal, et al., 

2010), consumption of fruits and vegetables (F. E. Thompson, et al., 2004),  as well as 

caffeine (Frary, Johnson, & Wang, 2005) have been found in the general population.  

Overall, subjective well-being does not differ according to gender, although older women 

(over 45 years of age) have been found to be less happy than men (Inglehart, 2002).  

Higher levels of subjective well-being in women compared to men in this study are 

interesting, given that the mean age in this study is 51.68 (11.7) years.   

5.2.5 Research Aim 5 

 Research Aim 5 sought to answer the following question:  Is there a difference 

between experienced and inexperienced yoga practitioners in the amount of yoga home 

practice, amount of class participation, class size, and/or the relationship with one‟s 

teacher and/or peers? An experienced practitioner was defined as either an intense 

practitioner (practices > 5 days per week) or a long-term practitioner (17+ years).  Both 
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intense and long-term practitioners tend to practice every aspect of yoga practice 

(physical poses, breath work, meditation, and philosophy study) more than less 

experienced yoga practitioners.  The differences in amounts of practice of all components 

of yoga between these groups were quite high (see Tables 4.23-4.26).  For example, 

intense practitioners practiced standing poses twice as often and practiced vigorous poses 

and inversions more than three times as often as the less experienced practitioners.  Long 

term practitioners reported practicing vigorous poses and inversions more than twice as 

often as those who have practiced yoga less than four years.   

In this sample there was no significant difference in the number of classes taken 

between experienced and inexperienced yoga practitioners.  This may explain why 

number of classes per month did not predict any of the health outcomes.  The fact that 

intense practitioners also tend to be long-term practitioners and tend to practice all 

aspects of yoga practice may explain why practice frequency was such an important 

contributor to many aspects of health.   

5.3 Implications 

 This study raises a number of implications for nursing practice.  First, this 

study lends support to the growing body of research literature that explores the 

therapeutic potential of yoga.  While several literature reviews have found yoga to be a 

useful  therapeutic tool that could be used in a number of populations and health 

conditions including cardiovascular disease (Raub, 2002) , metabolic syndrome (K. 

Innes, et al., 2005), diabetes (K.  Innes & Vincent, 2007), and  cancer (Bower, et al., 

2005), this study provides some evidence that the individual components of yoga practice 

may differ in how they relate to aspects of health.  This underscores the importance of 
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recognizing that styles of yoga differ widely in what components of yoga practice are 

emphasized.  While this study focused on Iyengar yoga, which teaches all components of 

yoga including the physical poses (vigorous poses, gentle poses, as well as inversions), 

breath work, and meditation; other styles focus primarily on breath work and meditation 

(such as Integral yoga) or primarily on vigorous poses with few or no inversions (such as 

Ashtanga yoga).  Thus, some styles of yoga may be better suited for certain individuals, 

depending upon the aspects of health they are seeking to improve, as well as their 

temperament and physical condition.   

Second, it is important that nurses in clinical practice, research, and academia 

understand the basics of yoga practice and its therapeutic effects.  This is important 

because yoga practice has been shown to improve some aspects of health and has become 

more mainstream in recent years.  Patients may present in clinical settings who are 

practitioners of yoga, or they may seek advice about using yoga for a specific health 

condition.  Nurses often play a role in psychosocial and behavioral interventions, and 

yoga may represent an important addition to the nurse‟s repertoire.  Therefore, it is 

important nurses have at least a rudimentary understanding of the different components 

of yoga practice, as well as the possible therapeutic uses of yoga.   

Perhaps the most important implication of this study involves the importance of 

home practice.  Many health interventions in both clinical practice and in research studies 

focus primarily on the delivery of health information.  Receipt and enactment, when 

assessed, is often of secondary importance.  The results of this study underscore the 

importance of investing energy not only in teaching individuals about health and healthy 

activities, but in helping individuals incorporate healthy activities into their daily lives.   
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5.4 Limitations 

 This study was conducting with a random sample of yoga practitioners from 15 

Iyengar yoga studios across the United States.  While the sample was chosen with a great 

deal of thought and care, the results are only generalizable to Iyengar yoga practitioners 

in the United States.   

In order to minimize the response burden of participants, the survey was designed 

to obtain as much information about yoga and health with as few questions as possible.  

This led to a number of weaknesses.  For example, the survey assessed smoking status 

without ascertaining the time frame for those who identified themselves as former 

smokers.  Therefore, there is no way of knowing whether individuals who quit smoking 

did so before or after beginning yoga.  The survey also failed to ascertain whether health 

conditions were current versus resolved.  The survey included no current measures of 

depression or anxiety, which is unfortunate in light of the high percentage of individuals 

who reported having depression and/or anxiety at some point in their lives.   

As discussed in section 4.3 (Data Cleaning), a number of issues arose related to 

the measurement of several continuous variables (minutes per month of all forms of 

practice).  As a result, measurement of yoga practice was limited to frequency (days per 

month of practice) or even to a dichotomy (gentle poses, breath work, and meditation).   

A number of limitations arose related to the study methodology.  Survey 

methodology uses self-reports and is therefore subject to denial, deception, and recall 

and/or response bias.  Because the surveys were anonymous and conducted online, it is 

impossible to know that the individuals randomly selected to receive the survey were 
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indeed the individuals who completed the survey, and it is possible that individuals may 

have completed more than one survey.   

While every effort was made to choose scales that were valid and reliable, health 

is a very complex, fluid concept that is difficult to capture using surveys.  Many of the 

aspects of health were measured using pre-existing, valid and reliable measures, but none 

of the measures have been validated in a population of yoga practitioners.   

Finally, the cross-sectional design of this study makes it is possible to draw 

inferences about relationships between yoga practice and health, but it is impossible from 

this study to conclude that yoga actually impacts health.   

5.5 Future Research 

Because this study provides some evidence that there is a relationship between 

specific components of yoga practice and specific aspects of health, it is important to 

design longitudinal studies to examine possible causal relationships.  A growing body of 

research evidence exists that supports the effectiveness of yoga as a therapeutic tool in 

improving a number of conditions including blood pressure, blood cholesterol, and levels 

of stress (K. Innes, et al., 2005).  It is important to test the efficacy of different yoga 

interventions.  For example, would an intervention focusing on vigorous poses reduce 

sleep disturbance better than an intervention that focused on gentle or restorative poses? 

This study suggests that home practice should be included in any trial of yoga Efficacy 

studies are needed to examine the relative effectiveness of interventions based upon 

different proportions of home practice of yoga and class participation, as well as different 

proportions of the components of yoga practice (physical poses, breath work, and 

meditation). 
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A second area of future research involves a deeper examination of the social 

aspects of yoga practice.  Social support has been shown to be an important predictor of 

morbidity and mortality (House, Landis, & Umberson, 1988; Patterson & Veenstra, 

2010).  This study included one exploratory aim that looked at the relationship with one‟s 

teacher and peers and how those relationships related to aspects of health.  While the 

results were promising, only two survey questions were used to measure these 

relationships, and future studies are needed to examine this area with more rigor.   

Finally, it became evident when examining the correlations between yoga practice 

and aspects of health that a number of the health variables were correlated with each 

other.  For example, both mindfulness and subjective well-being were correlated 

negatively with fatigue and with sleep disturbance.  In addition to the direct relationships 

found in this study, it is possible that yoga practice may have indirect effects on health 

variables through other aspects of health.  For example, in addition to the direct effects of 

practice frequency on sleep, practice frequency may have indirect effects upon sleep 

through mindfulness and subjective well-being.  These effects, using the guidance of 

theory as well as scientific evidence, needs to be examined using appropriate modeling 

and analyses.   

5.6 Conclusion 

 In conclusion, this study examined the relationships between yoga practice and 

aspects of health.  Research aim 1 examined the self-reported health habits and health 

characteristics and yoga practice patterns of yoga practitioners.  In general, participants 

reported very good health and most reported practicing all components of yoga (physical 

poses, breath work, meditation, and philosophy study).   



 

 

141 

Research aim 2 examined the relationships between yoga practice and aspects of 

health.  Frequency of home practice most often predicted aspects of health including 

mindfulness, subjective well-being, BMI, fruit and vegetable consumption, fatigue, and 

sleep disturbance.  All types of physical poses (standing poses, vigorous poses, 

inversions, and gentle poses) predicted at least one aspect of health.  The practices of 

breath work and meditation predicted more aspects of health than the physical poses, and 

frequency of philosophy study repeatedly and favorably  was related to a number of 

aspects of health including mindfulness, subjective well-being, fruit and vegetable 

consumption, vegetarian status, BMI, fatigue and sleep disturbance.   

Research aim 3 explored the relationships between social aspects of yoga 

(closeness to peers, closeness to teacher, and class size) with yoga practice and with 

aspects of health.  The results suggest an aspect of community associated with yoga 

practice that may benefit health above and beyond the benefits of yoga practice.   

The fourth aim explored gender differences in yoga practice and in aspects of 

health among yoga practitioners.  Men and women did not differ in their yoga practice, 

and no unexpected gender differences were found in this population, with the exception 

of women reporting higher levels of subjective well-being than men. 

The final aim explored differences in yoga practice in very experienced versus 

inexperienced yoga practitioners.  Experienced yoga practitioners, defined as either 

intense practitioners (practicing >5 days per week) or long-term practitioners (>17 years 

of practice), tended to practice all aspects of yoga (physical poses, breath work, 

meditation, and philosophy study) more than inexperienced yoga practitioners. 
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A number of limitations of this study were discussed.  The brief and subjective 

nature of the survey resulted in a number of weaknesses.  The cross-sectional nature of 

the study made it possible to draw inferences about the relationships between yoga 

practice and health, but impossible to conclude that yoga practice actually has an impact 

upon health.   

This study raises a number of implications for nursing practice including the 

importance of yoga as a therapeutic intervention and the importance of home practice.  

Future research is needed to examine the relative effectiveness of interventions based 

upon different proportions of home practice of yoga, and upon different proportions of 

the components of yoga practice (physical poses, breath work, and meditation).   
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Appendix A 

Yoga Survey 
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Appendix B 

Results of Regression Analyses for Research Question 2.2 

Table B.1 

 Results of regression analyses predicting mindfulness from length of practice and 

practice frequency (N = 1045) 

Parameter Estimates 

Model A*(final 

model) B 

Std. 

Error t Sig. 

95% Confidence 

Interval 

Partial Eta 

Squared 

Lower 

Bound 

Upper 

Bound 

Intercept 22.230 .248 89.646 .000 21.744 22.717 .885 

Length of practice  .039 .018 2.169 .030 .004 .075 .004 

Practice frequency .106 .014 7.529 .000 .079 .134 .052 

Model B*        

Intercept 22.257 .339 65.624 .000 21.592 22.923 .805 

Length of practice  .037 .029 1.253 .211 -.021 .094 .002 

Practice frequency .104 .026 3.999 .000 .053 .155 .015 

Length of practice  x 

Practice frequency 

.000 .002 .116 .908 -.003 .004 .000 

Mindfulness measured with the Freiberg Mindfulness Scale – short form. Length of 

practice = years of yoga practice. Practice frequency = days per month of home practice 

of yoga. 

*Model R Squared = .076.  
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Table B.2 

Results of regression analyses predicting subjective well-being from practice frequency 

and gender (N = 1045) 

Parameter Estimates 

Model A*(final 

model) B 

Std. 

Error t Sig. 

95% Confidence 

Interval 

Partial Eta 

Squared 

Lower 

Bound 

Upper 

Bound 

Intercept 47.173 .952 49.567 .000 45.306 49.041 .702 

Practice frequency .183 .034 5.308 .000 .115 .251 .026 

Female gender 3.399 .915 3.715 .000 1.604 5.195 .013 

Model B        

Intercept 48.041 1.394 34.453 .000 45.305 50.777 .533 

Practice frequency .116 .085 1.362 .174 -.051 .284 .002 

Female gender 2.376 1.510 1.573 .116 -.587 5.339 .002 

Female gender * 

Practice frequency 

.080 .093 .852 .395 -.104 .263 .001 

Subjective well-being measured with Mental Health Continuum – short form. Practice 

frequency = days per month of home practice of yoga. Female gender coded „0‟ men, „1‟ 

women. 

 *R Squared = .037 (Adjusted R Squared = .036) 
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Table B.3  

Results of regression analyses predicting BMI from practice frequency and gender (n = 

1034) 

Parameter Estimates 

Model A* (final 

model) B 

Std. 

Error t Sig. 

95% Confidence 

Interval 

Partial Eta 

Squared 

Lower 

Bound 

Upper 

Bound 

Intercept 25.298 .334 75.742 .000 24.643 25.954 .848 

Practice frequency -.043 .012 -3.525 .000 -.066 -.019 .012 

Female gender -2.013 .321 -6.275 .000 -2.643 -1.384 .037 

Model B        

Intercept 25.885 .489 52.885 .000 24.925 26.846 .731 

Practice frequency -.088 .030 -2.925 .004 -.146 -.029 .008 

Female gender -2.705 .530 -5.103 .000 -3.746 -1.665 .025 

Female gender * 

Practice frequency 

.054 .033 1.639 .101 -.011 .118 .003 

BMI = body mass index. Practice frequency = days per month of home practice of yoga. 

Female gender coded „0‟ men, „1‟ women.* R Squared = .046 (Adjusted R Squared = 

.044) 
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Table B.4 

Results of regression analyses predicting fruit and vegetable servings per day from 

practice frequency, gender and age (n= 1043) 

Parameter Estimates 

Model A*(final 

model) B 

Std. 

Error t Sig. 

95% Confidence 

Interval 

Partial Eta 

Squared 

Lower 

Bound 

Upper 

Bound 

Intercept 5.165 .279 18.493 .000 4.617 5.713 .248 

Practice frequency .031 .006 5.592 .000 .020 .042 .029 

Female gender -.583 .147 -3.973 .000 -.871 -.295 .015 

Age .013 .005 2.918 .004 .004 .022 .008 

Model B        

Intercept 4.704 1.083 4.345 .000 2.580 6.829 .018 

Practice frequency .097 .067 1.441 .150 -.035 .229 .002 

Female gender -.463 1.150 -.402 .687 -2.720 1.794 .000 

Age .023 .020 1.125 .261 -.017 .063 .001 

Practice frequency * 

Age 

-.001 .001 -1.041 .298 -.004 .001 .001 

Female gender * Age -.003 .022 -.135 .892 -.045 .040 .000 

Female gender * 

Practice frequency 

 

-.039 .073 -.537 .591 -.183 .104 .000 

Female gender * 

Practice frequency * 

Age 

.001 .001 .587 .558 -.002 .004 .000 

Fruit and vegetable servings per day measured with Multi-factor Diet Screener. Practice 

frequency = days per month of home practice of yoga. Female gender coded „0‟ men, „1‟ 

women.* R Squared = .055 (Adjusted R Squared = .052) 
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Table B.5 

Results of logistic regression predicting physical activity category (low, medium, and 

high) from class frequency, practice frequency, length of practice, age, and gender (N = 

1045) 

Parameter Estimates 

IPAQ category        

Predictor* B 

Std. 

Error Wald df Sig. Exp(B) 

95% Confidence 

Interval for Exp(B) 

Lower 

Bound 

Upper 

Bound 

Moderate Intercept .166 .468 .126 1 .723  
  

Class 

frequency 

 

.018 .018 .989 1 .320 1.019 .982 1.056 

Length of 

practice  

 

-.010 .014 .513 1 .474 .990 .963 1.017 

Practice 

frequency 

 

-.007 .010 .406 1 .524 .994 .974 1.014 

Age .010 .008 1.473 1 .225 1.010 .994 1.026 

Female 

gender 

.269 .235 1.305 1 .253 1.308 .825 2.074 

High Intercept -.532 .467 1.297 1 .255  
  

Class 

frequency 

 

-.004 .018 .039 1 .844 .996 .961 1.033 

Length of 

practice  

 

-.016 .014 1.459 1 .227 .984 .958 1.010 

Practice 

frequency 

 

.007 .010 .512 1 .474 1.007 .988 1.027 

Age .024 .008 8.853 1 .003 1.024 1.008 1.041 

Female 

gender 

.491 .234 4.400 1 .036 1.634 1.033 2.585 
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Parameter Estimates 

IPAQ category        

Predictor* B 

Std. 

Error Wald df Sig. Exp(B) 

95% Confidence 

Interval for Exp(B) 

Lower 

Bound 

Upper 

Bound 

Moderate Intercept .166 .468 .126 1 .723  
  

Class 

frequency 

 

.018 .018 .989 1 .320 1.019 .982 1.056 

Length of 

practice  

 

-.010 .014 .513 1 .474 .990 .963 1.017 

Practice 

frequency 

 

-.007 .010 .406 1 .524 .994 .974 1.014 

Age .010 .008 1.473 1 .225 1.010 .994 1.026 

Female 

gender 

.269 .235 1.305 1 .253 1.308 .825 2.074 

High Intercept -.532 .467 1.297 1 .255  
  

Class 

frequency 

 

-.004 .018 .039 1 .844 .996 .961 1.033 

Length of 

practice  

 

-.016 .014 1.459 1 .227 .984 .958 1.010 

Practice 

frequency 

 

.007 .010 .512 1 .474 1.007 .988 1.027 

Age .024 .008 8.853 1 .003 1.024 1.008 1.041 

Female 

gender 

.491 .234 4.400 1 .036 1.634 1.033 2.585 

Physical Activity Categories (low, moderate, and high) measured with the International 

Physical Activity Questionnaire. *The reference category is “low”. Length of practice = 

years of yoga practice. Class Frequency = classes per month. Practice frequency = days per 

month of home practice of yoga. Female gender coded „0‟ men, „1‟ women. 
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Table B.6 

Results of regression analyses predicting fatigue from practice frequency, race, and 

age*(N = 1045) 

Parameter Estimates 

Model A B 

Std. 

Error t Sig. 

95% Confidence 

Interval 

Partial Eta 

Squared 

Lower 

Bound 

Upper 

Bound 

Intercept 10.642 .402 26.447 .000 9.852 11.431 .402 

Practice 

frequency 

-.050 .009 -5.552 .000 -.068 -.032 .029 

Age -.047 .007 -6.333 .000 -.062 -.033 .037 

Model B*(final model) 

Intercept 11.916 .594 20.060 .000 10.750 13.081 .279 

Practice 

frequency 

-.171 .042 -4.021 .000 -.254 -.087 .015 

Age -.072 .011 -6.361 .000 -.094 -.050 .037 

Practice 

frequency * Age 

.002 .001 2.907 .004 .001 .004 .008 

Fatigue measured with PROMIS® Fatigue 4 item short form. Practice frequency = days 

per month of home practice of yoga.* R Squared = .055 (Adjusted R Squared = .052) 
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Appendix C 

 

Results of Regression Analyses for Research Question 2.3 

Table C.1 

Results of regression analyses predicting mindfulness from gentle poses, inversions, 

standing poses, and vigorous poses* (n = 1045) 

                                                 Parameter Estimates 

Model A B 

Std. 

Error t Sig. 

95% 

Confidence 

Interval Partial 

Eta 

Squared 

Lower 

Bound 

Upper 

Bound 

Intercept 22.209 .247 89.806 .000 21.723 22.694 .886 

Gentle Poses .894 .281 3.181 .002 .342 1.445 .010 

Inversions .023 .018 1.274 .203 -.012 .059 .002 

Standing poses .052 .021 2.511 .012 .011 .092 .006 

Vigorous poses .053 .022 2.383 .017 .009 .097 .005 

Model B**(final model)        

Intercept 22.258 .244 91.109 .000 21.779 22.738 .889 

Gentle Poses .972 .274 3.548 .000 .435 1.510 .012 

Standing poses .056 .020 2.713 .007 .015 .096 .007 

Vigorous poses .065 .020 3.256 .001 .026 .105 .010 

Model C        

Intercept 21.884 .389 56.277 .000 21.121 22.647 .753 

Gentle Poses 1.502 .707 2.124 .034 .114 2.889 .004 

Standing poses .043 .039 1.099 .272 -.034 .119 .001 

Vigorous poses .090 .053 1.696 .090 -.014 .194 .003 
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Gentle poses x Standing poses -.059 .056 -1.059 .290 -.169 .051 .001 

Gentle Poses x Vigorous poses .012 .080 .150 .881 -.145 .169 .000 

Standing poses x Vigorous poses -.002 .003 -.487 .627 -.008 .005 .000 

Gentle Poses x Standing poses x 

Vigorous poses 

.000 .004 .088 .930 -.008 .009 .000 

Mindfulness measured with the Freiberg Mindfulness Scale – short form. Gentle poses 

coded „0‟ gentle poses ≤ 30 minutes per week, „1‟ gentle poses > 30 minutes per week. 

Standing poses = average number of days per month standing pose practice. Inversions = 

average number of days per month of inversions. Vigorous poses = average number of 

days per month of vigorous pose practice.  

*Includes time in class and in home practice.  

**R Squared = .067 (Adjusted R Squared = .065) 
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Table C.2 

Results of regression analyses predicting subjective well-being from standing poses, 

gentle poses, and gender* (n = 1045) 

                               Parameter Estimates 

 Model A B 

Std. 

Error       t Sig. 

95% Confidence 

Interval 

Partial Eta 

Squared 

Lower 

Bound 

Upper 

Bound 

Intercept 47.062 1.016 46.300 .000 45.067 49.056 .673 

Gentle poses 1.706 .716 2.384 .017 .302 3.110 .005 

Standing poses .129 .046 2.797 .005 .038 .219 .007 

Female gender 3.330 .918 3.626 .000 1.528 5.133 .012 

Model B        

Intercept 49.081 2.142 22.909 .000 44.877 53.285 .336 

Gentle Poses -3.243 3.476 -.933 .351 -10.063 3.577 .001 

Standing poses .127 .179 .708 .479 -.225 .479 .000 

Female gender 1.282 2.304 .556 .578 -3.239 5.803 .000 

Gentle Poses x Standing 

poses 

 

.063 .240 .264 .792 -.407 .534 .000 

Gentle Poses x Female 

gender 

 

5.046 3.753 1.345 .179 -2.317 12.410 .002 

Female gender x 

Standing poses 

-.034 .194 -.178 .859 -.414 .345 .000 

Gentle Poses x Female 

gender x Standing poses 

 

-.006 .260 -.023 .982 -.516 .504 .000 

Intercept 49.081 2.142 22.909 .000 44.877 53.285 .336 

Gentle Poses -3.243 3.476 -.933 .351 -10.063 3.577 .001 

Model C** (final model)        
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Intercept 49.061 1.276 38.457 .000 46.558 51.564 .587 

Gentle Poses -2.275 1.699 -1.339 .181 -5.609 1.060 .002 

Standing poses .129 .046 2.810 .005 .039 .219 .008 

Female gender .964 1.296 .744 .457 -1.579 3.507 .001 

Gentle Poses x Female 

gender 

4.726 1.831 2.581 .010 1.133 8.319 .006 

Subjective well-being measured with the Mental Health Continuum – short form. Gentle 

poses coded „0‟ gentle poses ≤ 30 minutes per week, „1‟ gentle poses > 30 minutes per 

week. Standing poses = average number of days per month standing pose practice. 

Female gender coded „0‟ men, „1‟ women. 

* Practice times include time in class and at home 

 ** R Squared = .037 (Adjusted R Squared = .033) 
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Table C.3 

Results of regression analyses predicting BMI from frequency of vigorous poses and 

gender* (n = 1034) 

Parameter Estimates 

Model A** (final 

model) B 

Std. 

Error t Sig. 

95% Confidence 

Interval 

Partial Eta 

Squared 

Lower 

Bound 

Upper 

Bound 

Intercept 25.368 .325 77.977 .000 24.729 26.006 .855 

Female gender -2.024 .320 -6.329 .000 -2.651 -1.396 .037 

Vigorous poses -.067 .015 -4.443 .000 -.097 -.037 .019 

Model B        

Intercept 25.127 .453 55.455 .000 24.238 26.016 .749 

Female gender -1.739 .491 -3.540 .000 -2.703 -.775 .012 

Vigorous poses -.041 .037 -1.120 .263 -.114 .031 .001 

Female gender x 

Vigorous poses 

-.031 .040 -.763 .446 -.110 .049 .001 

BMI = body mass index. Vigorous poses = average number of days per month of 

vigorous pose practice. Female gender coded „0‟ men, „1‟ women. 

*Practice times include time in class and at home  

**R Squared = .053 (Adjusted R Squared = .051) 
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Table C.4 

Results of regression analyses predicting servings of fruits and vegetables per day from 

frequency of vigorous poses, gentle poses, standing poses, and inversions with gender 

and age (n = 1043) 

Parameter Estimates 

Model A B 

Std. 

Error t Sig. 

95% 

Confidence 

Interval Partial 

Eta 

Squared 

Lower 

Bound 

Upper 

Bound 

Intercept 4.961 .288 17.200 .000 4.395 5.527 .222 

Female gender -.578 .147 -3.937 .000 -.866 -.290 .015 

Age .015 .005 3.223 .001 .006 .024 .010 

Vigorous poses .006 .009 .620 .535 -.013 .024 .000 

Inversions .009 .008 1.144 .253 -.006 .024 .001 

Standing poses .017 .009 2.010 .045 .000 .034 .004 

Gentle poses .314 .118 2.663 .008 .083 .545 .007 

Model B* (final model)        

Intercept 5.019 .286 17.521 .000 4.457 5.581 .228 

Female gender -.591 .147 -4.029 .000 -.879 -.303 .015 

Gentle Poses .360 .114 3.157 .002 .136 .584 .010 

Age .014 .005 3.174 .002 .006 .023 .010 

Standing poses .024 .007 3.309 .001 .010 .039 .010 

Model C        

Intercept 4.318 1.726 2.503 .012 .932 7.705 .006 

Female gender .547 2.272 .241 .810 -3.912 5.005 .000 

Age .049 .040 1.245 .214 -.028 .127 .002 
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Standing poses .169 .118 1.429 .153 -.063 .401 .002 

Gentle poses .021 .051 .421 .674 -.078 .120 .000 

Gentle poses x  Age -.021 .051 -.421 .674 -.120 .078 .000 

Age x Standing poses -.001 .003 -.355 .722 -.006 .004 .000 

Female gender x Age .000 .033 -.014 .989 -.066 .065 .000 

Gentle poses x  Standing poses .109 .188 .581 .562 -.260 .479 .000 

Female gender x Gentle poses 1.075 2.909 .370 .712 -4.632 6.783 .000 

Female gender x Standing poses .033 .156 .215 .830 -.272 .339 .000 

Gentle poses x Age x Standing 

poses 

 

-.002 .003 -.518 .605 -.009 .005 .000 

Female gender x Gentle poses x 

Age 

 

.024 .054 .439 .661 -.082 .130 .000 

Female gender x Age x Standing 

poses 

 

.002 .002 .812 .417 -.003 .007 .001 

Female gender x Gentle poses x 

Standing poses 

 

-.138 .203 -.678 .498 -.536 .261 .000 

Female gender x Gentle poses x 

Age x Standing poses 

.002 .004 .644 .520 -.005 .010 .000 

Fruit and vegetable servings per day measured with the Multi-Factor Diet Screener. 

Female gender coded „0‟ men, „1‟ women. Vigorous poses = average number of days per 

month of vigorous pose practice. Inversions = average number of days per month of 

inversions. Standing poses = average number of days per month standing pose practice. 

Inversions = average number of days per month of inversions. Gentle poses coded „0‟ 

gentle poses ≤ 30 minutes per week, „1‟ gentle poses > 30 minutes per week.  

*Includes time in class and in home practice.  

** R Squared = .056 (Adjusted R Squared = .053) 
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Table C.5 

Results of logistic regression predicting vegetarianism from frequency of inversions and 

gentle poses* (n = 1045) 

Variables in the Equation 

Model A (final model) B S.E. Wald df Sig. Exp(B) 

Inversions .058 .012 23.207 1 .000 1.060 

Gentle poses .623 .247 6.368 1 .012 1.865 

Constant -3.352 .229 214.328 1 .000 .035 

Model B       

Gentle poses x Inversions -.029 .025 1.338 1 .247 .971 

Inversions .078 .021 13.638 1 .000 1.081 

Gentle poses 1.002 .414 5.848 1 .016 2.724 

Constant -3.576 .314 129.777 1 .000 .028 

Vegetarianism coded „0‟ not vegetarian, „1‟ vegetarian (eats no meat including fish and 

poultry). Gentle poses coded „0‟ gentle poses ≤ 30 minutes per week, „1‟ gentle poses > 

30 minutes per week. Inversions = average number of days per month of inversions. 

 *Includes time in class and in home practice.  
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Table C.6 

Results of multinomial logistic regression analyses predicting physical activity category 

(low, medium, high) from physical yoga practice (vigorous, standing, inversions, and 

gentle poses)(n = 1045) 

Parameter Estimates 

Physical activity 

Category B 

Std. 

Error Wald df Sig. Exp(B) 

95% Confidence 

Interval for 

Exp(B) 

Lower 

Bound 

Upper 

Bound 

Moderate Intercept 1.239 .244 25.762 1 .000    

Vigorous 

poses 

 

-.003 .016 .030 1 .861 .997 .967 1.029 

Standing 

poses 

 

-.003 .015 .047 1 .828 .997 .968 1.026 

Inversions -.020 .013 2.376 1 .123 .980 .956 1.005 

Gentle poses -.309 .202 2.353 1 .125 .734 .494 1.090 

High Intercept 1.028 .240 18.371 1 .000    

Vigorous 

poses 

 

.007 .015 .204 1 .651 1.007 .977 1.038 

Standing 

poses 

 

.012 .014 .696 1 .404 1.012 .984 1.041 

Inversions -.021 .013 2.734 1 .098 .980 .956 1.004 

Gentle poses -.047 .196 .059 1 .809 .954 .649 1.400 

Physical Activity Categories (low, moderate, and high) measured with the International 

Physical Activity Questionnaire. The reference category is “low”. Vigorous poses = 

average number of days per month of vigorous pose practice. Inversions = average 

number of days per month of inversions. Standing poses = average number of days per 

month standing pose practice. Inversions = average number of days per month of 

inversions (head stand and shoulder stand). Gentle poses coded „0‟ gentle poses ≤ 30 

minutes per week, „1‟ gentle poses > 30 minutes per week.  
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Table C.7 

Results of regression analyses predicting fatigue from physical yoga practice* 

(inversions, gentle, vigorous, and standing poses) and age (n = 1045) 

Parameter Estimates 

Model A B 

Std. 

Error t Sig. 

95% Confidence 

Interval 
Partial Eta 

Squared 

Lower 

Bound 

Upper 

Bound 

Intercept 10.960 .416 26.338 .000 10.144 11.777 .401 

Age -.050 .007 -6.786 .000 -.065 -.036 .042 

Inversions -.029 .012 -2.424 .016 -.053 -.006 .006 

Vigorous poses -.030 .015 -1.994 .046 -.060 .000 .004 

Standing poses -.016 .014 -1.155 .248 -.043 .011 .001 

Model B**(final 

model) 

       

Intercept 10.879 .410 26.518 .000 10.074 11.684 .404 

Age -.051 .007 -6.847 .000 -.065 -.036 .043 

Inversions -.032 .012 -2.693 .007 -.055 -.009 .007 

Vigorous poses -.038 .014 -2.717 .007 -.065 -.010 .007 

Model C        

Intercept 12.464 .746 16.712 .000 11.001 13.928 .213 

Age -.081 .014 -5.784 .000 -.108 -.053 .031 

Inversions -.228 .080 -2.849 .004 -.384 -.071 .008 

Vigorous poses -.198 .092 -2.137 .033 -.379 -.016 .004 

Age x Inversions .004 .002 2.443 .015 .001 .007 .006 

Age x Vigorous 

poses 

.003 .002 1.701 .089 .000 .006 .003 
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Inversions x 

Vigorous poses 

 

.013 .006 2.339 .020 .002 .025 .005 

Age x Inversions x 

Vigorous poses 

.000 .000 -2.307 .021 .000 -3.701E-5 .005 

Fatigue measured with PROMIS® Fatigue 4 item short form. Inversions = average 

number of days per month of inversions (head stand and shoulder stand) Vigorous poses 

= average number of days per month of vigorous pose practice. Standing poses = average 

number of days per month standing pose practice.  

* Includes practice time in class and at home 

 **R Squared = .073 (Adjusted R Squared = .070) 
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Table C.8 

Results of regression analyses predicting sleep disturbance from frequency of vigorous 

poses and inversions*(n = 1045) 

Parameter Estimates 

Model A B 

Std. 

Error t Sig. 

95% Confidence 

Interval 

Partial Eta 

Squared 

Lower 

Bound 

Upper 

Bound 

Intercept 8.592 .147 58.576 .000 8.304 8.880 .767 

Inversions -.018 .012 -1.451 .147 -.042 .006 .002 

Vigorous poses -.052 .014 -3.603 .000 -.081 -.024 .012 

Model B*(final 

model) 

       

Intercept 8.513 .136 62.449 .000 8.246 8.781 .789 

Vigorous poses -.065 .012 -5.501 .000 -.088 -.041 .028 

Sleep disturbance measured with PROMIS® Sleep Disturbance 4-item short form. 

Inversions = average number of days per month of inversions (head stand and shoulder 

stand) Vigorous poses = average number of days per month of vigorous pose practice.  

* Includes practice time in class and at home 
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Table C.9 

Results of logistic regression analyses predicting alcohol intake (less than/greater than 2 

drinks/week) from frequency of gentle poses, inversions*, and race (n = 1045) 

Variables in the Equation 

  Model A (final model) B S.E. Wald df Sig. Exp(B) 

 Gentle poses -.381 .135 7.976 1 .005 .683 

Inversions -.015 .008 3.752 1 .053 .986 

Race .914 .219 17.468 1 .000 2.494 

Constant -.540 .223 5.851 1 .016 .583 

 Model B       

 Gentle poses -.965 .428 5.089 1 .024 .381 

 Race .669 .296 5.121 1 .024 1.952 

 Gentle poses x Race .536 .448 1.433 1 .231 1.709 

 Constant -.421 .281 2.250 1 .134 .656 

Alcohol intake coded „0‟ ≤ 2 drinks per week, „1‟, >2 drinks per week. Race coded „0‟ = 

other, „1‟ = white. 

* Includes practice time in class and at home 
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Appendix D 

Table D.1 

Results of regression analyses predicting mindfulness from frequency of breath work and 

meditation* (N = 1045) 

Parameter Estimates 

Model A**(final 

model) B 

Std. 

Error t Sig. 

95% Confidence 

Interval 

Partial Eta 

Squared 

Lower 

Bound 

Upper 

Bound 

Intercept 22.799 .172 132.572 

 

.000 25.489 26.399 .944 

Breath work 1.891 .283 6.677 .000 1.366 2.447 .041 

Meditation 1.253 .279 4.486 .000 .705 1.801 .019 

Model B        

Intercept 22.796 .182 125.524 .000 22.440 23.153 .938 

Breath work 1.904 .410 4.859 .000 2.673 1.135 .022 

Meditation 1.264 .435 3.465 .001 .548 1.980 .011 

Breath work x 

Meditation 

-.027 .567 -.047 .962 -1.140 1.087 .000 

Mindfulness measured with the Freiberg Mindfulness Scale – short form. Breath work 

coded „0‟ ≤ 1 day per week, „1‟ >1 day per week. Meditation coded „0‟ ≤ 1 day per week, 

„1‟ >1 day per week.  

*Frequency of breath work and meditation includes time spent in class and at home. 

** R Squared = .090 (Adjusted R Squared = .088) 
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Table D.2 

Results of regression analyses predicting subjective well-being from frequency of breath 

work and meditation* (N = 1045) 

Parameter Estimates 

Model A**(final 

model) B 

Std. 

Error t Sig. 

95% Confidence 

Interval 

Partial Eta 

Squared 

Lower 

Bound 

Upper 

Bound 

Intercept 47.746 .896 53.274 .000 45.987 49.505 .732 

Breath work 1.671 .751 -2.224 .026 -3.145 -.196 .005 

Meditation 2.939 .741 -3.967 .000 -4.392 -1.485 .015 

Female gender 3.279 .915 3.585 .000 1.485 5.074 .012 

Model B        

Intercept 47.986 1.279 37.519 .000 45.476 50.496 .576 

Breath work 2.014 2.586 .779 .436 -3.060 7.088 .001 

Meditation 2.889 2.131 1.356 .175 -1.292 7.070 .002 

Female gender 2.865 1.381 2.075 .038 .156 5.574 .004 

Breath work x 

Meditation 

-1.760 3.652 -.482 .630 -8.926 5.406 .000 

Meditation x Female 

gender 
.628 2.396 .262 .793 -4.073 5.328 .000 

 

Breath work x Female 

gender 

 

 

.222 

 

2.824 

 

.079 

 

.937 

 

-5.319 

 

5.764 

 

.000 

Breath work x 

Meditation * Female 

gender 

.696 4.013 .173 .862 -7.179 8.570 .000 

Subjective well-being measured with the Mental Health Continuum – short form. Breath 

work coded „0‟ ≤ 1 day per week, „1‟ >1 day per week. Meditation coded „0‟ ≤ 1 day per 

week, „1‟ >1 day per week. Female gender coded „0‟ men, „1‟ women. 

*Frequency of breath work and meditation includes time spent in class and at home. 

** R Squared = .041 (Adjusted R Squared = .038) 
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Table D.3 

Results of regression analyses predicting fruit and vegetable servings per day from 

frequency of breath work and meditation*, age, and gender (N = 1045) 

Parameter Estimates 

Model A**(final model) B 

Std. 

Error t Sig. 

95% Confidence 

Interval 

Partial Eta 

Squared 

Lower 

Bound 

Upper 

Bound 

Intercept 5.340 .277 19.264 .000 4.797 5.884 .263 

Breath work .313 .121 2.581 .010 .075 .550 .006 

Meditation .288 .119 2.414 .016 .054 .523 .006 

Age .013 .005 2.902 .004 .004 .022 .008 

Female gender -.615 .148 -4.163 .000 -.905 -.325 .016 

Model B        

Intercept 5.169 .976 5.298 .000 3.255 7.083 .027 

Breath work 3.315 1.889 1.755 .080 -.392 7.021 .003 

Meditation -.261 1.536 -.170 .865 -3.274 2.753 .000 

Age .020 .018 1.128 .260 -.015 .055 .001 

Female gender -.729 1.038 -.703 .483 -2.765 1.307 .000 

Meditation x Age .007 .029 .255 .798 -.049 .064 .000 

Breath work x Age -.075 .036 -2.091 .037 -.144 -.005 .004 

Female gender x Age -.002 .019 -.086 .931 -.039 .036 .000 

Breath work x 

Meditation 

 

.007 2.888 .002 .998 -5.661 5.675 .000 

Meditation x Female 

gender 

 

1.154 1.713 .674 .501 -2.208 4.516 .000 
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Breath work * Female 

gender 

 

-3.33 2.068 -1.611 .107 -7.392 .726 .003 

Breath work x 

Meditation x Age 

 

.018 .054 .328 .743 -.089 .125 .000 

Meditation x Female 

gender x Age 

 

-.019 .032 -.586 .558 -.082 .044 .000 

Breath work x Female 

gender x Age 

 

.083 .039 2.135 .033 .007 .160 .004 

Breath work x 

Meditation x Female 

gender 

 

.719 3.146 .229 .819 -5.455 6.893 .000 

Breath work x 

Meditation x Female 

gender x Age 

-.034 .059 -.568 .570 -.150 .082 .000 

Fruit and vegetable servings per day measured with Multi-factor Diet Screener. Breath 

work coded „0‟ ≤ 1 day per week, „1‟ >1 day per week. Meditation coded „0‟ ≤ 1 day per 

week, „1‟ >1 day per week. Female gender coded „0‟ men, „1‟ women. 

*Frequency of breath work and meditation includes time spent in class and at home. 

** R Squared = .045 (Adjusted R Squared = .042) 
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Table D.4. 

Results of regression analyses predicting physical activity category from frequency of 

breath work and meditation* (N = 1045) 

Parameter Estimates 

Physical  

Activity  

Category        B 

Std. 

Error Wald df Sig. Exp(B) 

95% Confidence 

Interval for Exp(B) 

Lower 

Bound 

Upper 

Bound 

Moderate Intercept .724 .172 17.649 1 .000    

Breath 

work 

 

.249 .205 1.477 1 .224 1.283 .858 1.918 

Meditation -.118 .204 .336 1 .562 .888 .595 1.326 

High Intercept 1.153 .163 49.931 1 .000    

Breath 

work 

.005 .198 .001 1 .979 1.005 .682 1.481 

Meditation -.275 .198 1.932 1 .165 .759 .515 1.119 

Physical Activity Categories (low, moderate, and high) measured with the International 

Physical Activity Questionnaire. The reference category is “low”. Breath work coded „0‟ 

≤ 1 day per week, „1‟ >1 day per week. Meditation coded „0‟ ≤ 1 day per week, „1‟ >1 

day per week. *Frequency of breath work and meditation includes time spent in class and 

at home. 
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Table D.5  

Results of regression analyses predicting fatigue from age and frequency of breath work 

and meditation* (N = 1045) 

Parameter Estimates 

Model A**(final 

model) B 

Std. 

Error t Sig. 

95% Confidence 

Interval 

Partial Eta 

Squared 

Lower 

Bound 

Upper 

Bound 

Intercept 10.402 .399 26.049 .000 9.619 11.186 .395 

Breath work -.436 .198 -2.207 .028 -.823 -.048 .005 

Meditation -.523 .195 -2.685 .007 -.904 -.141 .007 

Age -.047 .008 -6.306 .000 -.062 -.033 .037 

Model B        

Intercept 10.488 .543 19.314 .000 9.422 11.553 .265 

Breath work -1.340 1.254 -1.068 .286 -3.802 1.121 .001 

Meditation .047 1.099 .042 .966 -2.110 2.204 .000 

Age -.049 .010 -4.654 .000 -.069 -.028 .021 

Meditation x Age -.013 .021 -.624 .533 -.053 .028 .000 

Breath work x Age .015 .024 .637 .524 -.031 .061 .000 

Breath work x 

Meditation 

 

-.126 1.853 -.068 .946 -3.762 3.511 .000 

Breath work x 

Meditation x Age 
.007 .035 .208 .835 -.061 .075 .000 

Fatigue measured with PROMIS® Fatigue 4 item short form.  Breath work coded „0‟ ≤ 1 

day per week, „1‟ >1 day per week. Meditation coded „0‟ ≤ 1 day per week, „1‟ >1 day 

per week.  

*Frequency of breath work and meditation includes time spent in class and at home. 

** R Squared = .059 (Adjusted R Squared = .056) 
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Table D.6 

Results of logistic regression analyses predicting alcohol consumption from frequency of 

breath work, meditation* and race (N = 1045) 

Variables in the Equation 

    Model A(final model) B S.E. Wald df Sig. Exp(B) 

 Breath work -.280 .131 4.602 1 .032 .756 

Race** .906 .218 17.342 1 .000 2.474 

Constant -.768 .214 12.891 1 .000 .464 

Model B       

Breath work -.409 .426 .925 1 .336 .664 

Race .850 .278 9.312 1 .002 2.339 

Breath work x Race .143 .447 .102 1 .750 1.153 

Constant -.717 .266 7.247 1 .007 .488 

Alcohol consumption coded „0‟ ≤ 2 drinks per week, „1‟, >2 drinks per week.  

 Breath work coded „0‟ ≤ 1 day per week, „1‟ >1 day per week. Meditation coded „0‟ ≤ 1 

day per week, „1‟ >1 day per week. Race coded „0‟ = other, „1‟ = white. 

*Frequency of breath work and meditation includes time spent in class and at home. 
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Appendix E 

Table E.1 

Results of regression analyses predicting subjective well-being from philosophy study 

and gender (N = 1045) 

Parameter Estimates 

Model A*(final 

model) B 

Std. 

Error t Sig. 

95% Confidence 

Interval 

Partial Eta 

Squared 

Lower 

Bound 

Upper 

Bound 

Intercept 47.591 .922 51.635 .000 45.783 49.400 .719 

Female gender 3.271 .915 3.575 .000 1.476 5.067 .012 

Philosophy study .974 .188 5.170 .000 .604 1.344 .025 

Model B        

Intercept 47.917 1.256 38.137 .000 45.452 50.383 .583 

Female gender 2.883 1.369 2.106 .035 .197 5.569 .004 

Philosophy study .813 .463 1.756 .079 -.096 1.721 .003 

Female gender x 

Philosophy study 

.193 .507 .382 .703 -.801 1.188 .000 

Subjective well-being measured with the Mental Health Continuum – short form. 

Philosophy study = frequency of philosophy study (days per year).   Female gender coded 

„0‟ men, „1‟ women. 

* R Squared = .036 (Adjusted R Squared = .034) 
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Table E.2 

Results of regression analyses predicting BMI from philosophy study frequency and 

gender (N = 1034) 

Parameter Estimates 

Model A* (final 

model) B 

Std. 

Error t Sig. 

95% Confidence 

Interval 

Partial Eta 

Squared 

Lower 

Bound 

Upper 

Bound 

Intercept 25.241 .323 78.120 .000 24.607 25.875 .855 

Female gender -1.987 .320 -6.202 .000 -2.616 -1.358 .036 

Philosophy study -.247 .066 -3.732 .000 -.377 -.117 .013 

Model B        

Intercept 25.428 .441 57.606 .000 24.562 26.294 .763 

Female gender -2.210 .481 -4.596 .000 -3.153 -1.266 .020 

Philosophy study -.339 .162 -2.089 .037 -.657 -.020 .004 

Female gender x 

Philosophy study 

.110 .178 .620 .535 -.238 .459 .000 

BMI = body mass index. Philosophy study = frequency of philosophy study (days per 

year).   Female gender coded „0‟ men, „1‟ women.  

* R Squared = .048 (Adjusted R Squared = .046) 
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Table E.3 

Results of regression analyses predicting fruit and vegetable servings per day from 

frequency of philosophy study, age, and gender (N = 1043) 

Parameter Estimates 

Model A*(final 

model) B 

Std. 

Error t Sig. 

95% Confidence 

Interval 

Partial Eta 

Squared 

Lower 

Bound 

Upper 

Bound 

Intercept 5.181 .285 18.199 .000 4.623 5.740 .242 

Female gender -.605 .148 -4.100 .000 -.895 -.316 .016 

Philosophy study .124 .030 4.088 .000 .065 .184 .016 

Age .016 .005 3.470 .001 .007 .025 .011 

Model B        

Intercept 5.605 1.015 5.524 .000 3.614 7.596 .029 

Female gender -.974 1.082 -.900 .368 -3.097 1.149 .001 

Philosophy study .069 .393 .175 .861 -.702 .839 .000 

Age .005 .018 .295 .768 -.031 .041 .000 

Philosophy study x 

Age 

.002 .007 .318 .750 -.012 .017 .000 

Female gender x Age .010 .020 .509 .611 -.029 .049 .000 

Female gender x 

Philosophy study 

 

-.015 .424 -.034 .973 -.847 .818 .000 

Female gender x  Age -.001 .008 -.156 .876 -.017 .014 .000 

Fruit and vegetable servings per day measured with Multi-factor Diet Screener. 

Philosophy study = frequency of philosophy study (days per year).   Female gender coded 

„0‟ men, „1‟ women.  

* R Squared = .042 (Adjusted R Squared = .039) 
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Table E.4 

Results of multinomial regression analyses predicting physical activity from frequency of 

philosophy study (N = 1045) 

Parameter Estimates 

Physical activity  

Category B 

Std. 

Error Wald df Sig. Exp(B) 

95% Confidence 

Interval for Exp(B) 

Lower 

Bound 

Upper 

Bound 

Low Intercept -1.121 .135 68.569 1 .000    

Philosophy 

study 

.065 .049 1.751 1 .186 1.067 .969 1.174 

Moderate Intercept -.149 .101 2.181 1 .140    

Philosophy 

study 

-.015 .039 .148 1 .701 .985 .913 1.063 

Physical Activity Categories (low, moderate, and high) measured with the International 

Physical Activity Questionnaire. The reference category is “high”. Philosophy study = 

frequency of philosophy study (days per year).   
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Table E.5 

Results of regression analyses predicting fatigue from frequency of philosophy study and 

age (N = 1045) 

Parameter Estimates 

Model A* B 

Std. 

Error t Sig. 

95% Confidence 

Interval 

Partial Eta 

Squared 

Lower 

Bound 

Upper 

Bound 

Intercept 10.585 .413 25.620 .000 9.775 11.396 .387 

Philosophy study -.174 .050 -3.497 .000 -.271 -.076 .012 

Age -.051 .008 -6.835 .000 -.066 -.037 .043 

Model B        

Intercept 10.897 .575 18.944 .000 9.768 12.026 .257 

Philosophy study -.358 .242 -1.479 .139 -.833 .117 .002 

Age -.057 .011 -5.338 .000 -.078 -.036 .027 

Philosophy study 

x Age 

.004 .005 .779 .436 -.005 .013 .001 

Fatigue measured with PROMIS® Fatigue 4 item short form.  Philosophy study = 

frequency of philosophy study (days per year).   

*R Squared = .052 (Adjusted R Squared = .050) 
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Appendix F 

Table F.1 

Results of regression analyses predicting mindfulness from the physical poses* (gentle, 

standing, and vigorous), breath work*, meditation*, and philosophy study (N = 1045) 

Parameter Estimates 

Model A B 

Std. 

Error t Sig. 

95% Confidence 

Interval 

Partial Eta 

Squared 

Lower 

Bound 

Upper 

Bound 

Intercept 24.499 .432 56.658 .000 23.650 25.347 .756 

Gentle poses .387 .280 1.386 .166 -.161 .936 .002 

Breath work 1.371 .295 4.651 .000 .792 1.949 .020 

Meditation .890 .284 3.138 .002 .334 1.447 .009 

Standing poses .034 .020 1.664 .096 -.006 .073 .003 

Vigorous poses .035 .020 1.712 .087 -.005 .074 .003 

Philosophy study .195 .081 2.402 .016 .036 .355 .006 

Model B**(final 

model) 

       

Intercept 22.378 .199 112.241 .000 21.987 22.769 .924 

Breath work 1.600 .290 5.513 .000 1.030 2.169 .028 

Meditation 1.045 .282 3.706 .000 .491 1.598 .013 

Philosophy study .310 .076 4.085 .000 .161 .459 .016 

Model C        

        

Intercept 22.449 .245 91.595 .000 21.969 22.930 .890 

Breath work 1.283 .623 2.060 .040 .061 2.504 .004 
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Meditation .723 .549 1.318 .188 -.354 1.800 .002 

Philosophy study .257 .123 2.091 .037 .016 .498 .004 

Meditation x 

Philosophy study 

.176 .221 .795 .427 -.258 .609 .001 

Breath work x 

Meditation 

.733 .931 .787 .431 -1.094 2.559 .001 

Breath work x 

Philosophy study 

.159 .231 .688 .491 -.295 .613 .000 

Breath work x 

Meditation x 

Philosophy study 

-.338 .327 -1.035 .301 -.979 .303 .001 

Mindfulness measured with the Freiberg Mindfulness Scale – short form. Gentle poses 

coded „0‟ gentle poses ≤ 30 minutes per week, „1‟ gentle poses > 30 minutes per week. 

Standing poses = average number of days per month standing pose practice. Vigorous 

poses = average number of days per month of vigorous pose practice. Breath work coded 

„0‟ ≤ 1 day per week, „1‟ >1 day per week. Meditation coded „0‟ ≤ 1 day per week, „1‟ >1 

day per week. Philosophy study = frequency of philosophy study (days per year).   

*Practice of the physical poses, breath work and meditation includes time spent in class 

and in home practice.  

** R Squared = .073 (Adjusted R Squared = .071) 
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Table F.2 

Results of regression analyses predicting subjective well-being from physical poses* 

(standing and gentle), breath work*, meditation*, philosophy study, and gender (N = 

1045) 

Parameter Estimates 

Model A B 

Std. 

Error t Sig. 

95% Confidence 

Interval 
Partial Eta 

Squared 

Lower 

Bound 

Upper 

Bound 

Intercept 46.574 .953 48.864 .000 44.704 48.444 .697 

Breath work .895 .780 1.148 .251 -.635 2.425 .001 

Meditation 2.375 .755 3.146 .002 .894 3.857 .009 

Philosophy study .632 .208 3.031 .002 .223 1.041 .009 

Female gender 3.338 .910 3.668 .000 1.552 5.123 .013 

Gentle poses .782 .726 1.077 .282 -.643 2.208 .001 

Standing poses .060 .048 1.262 .207 -.033 .154 .002 

Model B**        

Intercept 46.829 .936 50.056 .000 44.993 48.664 .706 

Meditation 2.797 .709 3.945 .000 1.406 4.188 .015 

Philosophy study .756 .195 3.872 .000 .373 1.139 .014 

Female gender 3.393 .909 3.732 .000 1.609 5.177 .013 

Model C        

Intercept 47.058 1.597 29.462 .000 43.924 50.193 .456 

Meditation 2.560 2.602 .984 .325 -2.547 7.667 .001 

Philosophy study .861 .699 1.233 .218 -.510 2.233 .001 

Female gender 3.366 1.721 1.956 .051 -.011 6.744 .004 
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Meditation x 

Philosophy study 

 

-.316 .950 -.333 .739 -2.180 1.548 .000 

Meditation x Female 

gender 

 

-.476 2.868 -.166 .868 -6.103 5.151 .000 

Female gender x 

Philosophy study 

 

-.282 .756 -.373 .709 -1.767 1.202 .000 

Meditation x Female 

gender x Philosophy 

study 

.731 1.043 .701 .484 -1.316 2.779 .000 

Subjective well-being measured with the Mental Health Continuum – short form. 

Standing poses = average number of days per month standing pose practice. Gentle poses 

coded „0‟ gentle poses ≤ 30 minutes per week, „1‟ gentle poses > 30 minutes per week. 

Breath work coded „0‟ ≤ 1 day per week, „1‟ >1 day per week. Meditation coded „0‟ ≤ 1 

day per week, „1‟ >1 day per week. Philosophy study = frequency of philosophy study 

(days per year).  Female gender coded „0‟ men, „1‟ women.  

*Practice of the physical poses, breath work and meditation includes time spent in class 

and in home practice.  

**R Squared = .050 (Adjusted R Squared = .048) 
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Table F.3 

Results of regression analyses predicting BMI from gender and frequency of vigorous 

poses and philosophy study (N = 1034) 

Parameter Estimates 

Model A*(final model) B 

Std. 

Error t Sig. 

95% Confidence 

Interval 
Partial Eta 

Squared 

Lower 

Bound 

Upper 

Bound 

Intercept 25.559 .336 76.069 .000 24.900 26.218 .849 

Philosophy study -.158 .071 -2.217 .027 -.298 -.018 .005 

Female gender -2.025 .319 -6.344 .000 -2.651 -1.398 .038 

Vigorous poses -.053 .016 -3.267 .001 -.085 -.021 .010 

Model B        

Intercept 25.381 .622 40.795 .000 24.160 26.602 .619 

Philosophy study -.215 .266 -.805 .421 -.737 .308 .001 

Female gender -1.818 .675 -2.691 .007 -3.143 -.492 .007 

Vigorous poses .001 .058 .024 .981 -.112 .115 .000 

Philosophy study x 

Vigorous poses 

 

-.009 .019 -.478 .633 -.048 .029 .000 

Female gender x 

Philosophy study 

 

.074 .292 .254 .800 -.499 .647 .000 

Female gender x 

Vigorous poses 

 

-.067 .064 -1.039 .299 -.193 .059 .001 

Female gender x 

Philosophy study x 

Vigorous poses 

.011 .022 .516 .606 -.031 .053 .000 

BMI = body mass index. Female gender: „0‟ men, „1‟ women. Vigorous poses = days per 

month of vigorous pose practice (includes class and in home practice). Philosophy study 

= days/year of philosophy study. *R Squared = .057 (Adjusted R Squared = .055)
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Table F.4 

 

Results of regression analyses predicting fruit and vegetable servings per day from 

physical poses* (standing and gentle), breath work*, meditation*, philosophy study, 

gender, and age (N = 1043) 

Parameter Estimates 

Model A B 

Std. 

Error t Sig. 

95% 

Confidence 

Interval Partial 

Eta 

Squared 

Lower 

Bound 

Upper 

Bound 

Intercept 4.965 .289 17.157 .000 4.397 5.533 .221 

Philosophy study .046 .034 1.332 .183 -.022 .113 .002 

Female gender -.592 .147 -4.039 .000 -.880 -.304 .016 

Gentle poses .256 .120 2.137 .033 .021 .491 .004 

Breath work .148 .126 1.172 .241 -.100 .396 .001 

Meditation .163 .122 1.335 .182 -.076 .402 .002 

Age .014 .005 3.052 .002 .005 .023 .009 

Standing poses .018 .008 2.353 .019 .003 .033 .005 

Model B** (final model)        

Intercept 5.019 .286 17.521 .000 4.457 5.581 .228 

Female gender -.591 .147 -4.029 .000 -.879 -.303 .015 

Gentle poses .360 .114 3.157 .002 .136 .584 .010 

Age .014 .005 3.174 .002 .006 .023 .010 

Standing poses .024 .007 3.309 .001 .010 .039 .010 

Model C        

Intercept 4.318 1.726 2.503 .012 .932 7.705 .006 

Female gender -.529 1.816 -.291 .771 -4.092 3.035 .000 
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Gentle poses -.690 2.719 -.254 .800 -6.026 4.645 .000 

Age .028 .031 .888 .375 -.034 .090 .001 

Standing poses .060 .147 .406 .685 -.228 .347 .000 

Gentle Poses x Age .021 .051 .421 .674 -.078 .120 .000 

Age x Standing poses -.001 .003 -.355 .722 -.006 .004 .000 

Female gender x Age -.024 .043 -.568 .570 -.108 .059 .000 

Gentle Poses x Standing poses .109 .188 .581 .562 -.260 .479 .000 

Female gender x Gentle Poses 1.075 2.909 .370 .712 -4.632 6.783 .000 

Female gender x Standing poses .033 .156 .215 .830 -.272 .339 .000 

Gentle Poses x Age x Standing 

poses 

 

-.002 .003 -.518 .605 -.009 .005 .000 

Female gender x Gentle Poses x 

Age 

 

-.024 .054 -.439 .661 -.130 .082 .000 

Female gender x Age x Standing 

poses 

 

.001 .003 -.141 .888 -.006 .005 .000 

Female gender x Gentle Poses x 

Standing poses 

 

-.138 .203 -.678 .498 -.536 .261 .000 

Female gender x Gentle Poses x 

Age x Standing poses 

.002 .004 .644 .520 -.005 .010 .000 

Fruit and vegetable servings per day measured with Multi-factor Diet Screener. Standing 

poses = average number of days per month standing pose practice. Gentle poses coded 

„0‟ gentle poses ≤ 30 minutes per week, „1‟ gentle poses > 30 minutes per week. Breath 

work coded „0‟ ≤ 1 day per week, „1‟ >1 day per week. Meditation coded „0‟ ≤ 1 day per 

week, „1‟ >1 day per week. Female gender coded „0‟ men, „1‟ women.  

*Frequency of breath work and meditation includes time spent in class and at home. 

* R Squared = .056 (Adjusted R Squared = .053) 
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Table F.5 

Results of logistic regression predicting Vegetarian status from gentle poses and 

philosophy study (N = 1045) 

Variables in the Equation 

   Model A (final model) B S.E. Wald df Sig. Exp(B) 

 Philosophy study .242 .061 15.842 1 .000 1.274 

 Gentle Poses .729 .242 9.053 1 .003 2.073 

 Constant -3.250 .225 207.730 1 .000 .039 

 Model B       

 Gentle Poses 1.167 .398 8.590 1 .003 3.211 

Philosophy study .364 .104 12.127 1 .000 1.439 

Gentle Poses x Philosophy study -.181 .127 2.012 1 .156 .835 

Constant -3.507 .307 130.797 1 .000 .030 

Vegetarianism coded „0‟ not vegetarian, „1‟ vegetarian (eats no meat including fish and 

poultry). Gentle poses coded „0‟ gentle poses ≤ 30 minutes per week, „1‟ gentle poses > 

30 minutes per week (includes time spent in class and in home practice). Philosophy 

study = frequency of philosophy study (days per year).   
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Table F.6 

Results of regression analyses predicting fatigue from practice* of inversions, breath 

work, meditation, philosophy study, and age (N = 1045) 

Parameter Estimates 

Model A B 

Std. 

Error t Sig. 

95% Confidence 

Interval 

Partial Eta 

Squared 

Lower 

Bound 

Upper 

Bound 

Intercept 10.778 .412 26.189 .000 9.971 11.586 .398 

Age -.048 .007 -6.428 .000 -.063 -.033 .038 

Meditation -.430 .197 -2.189 .029 -.816 -.045 .005 

Breath work -.247 .204 -1.213 .225 -.647 .153 .001 

Philosophy study -.005 .060 -.075 .940 -.122 .113 .000 

Inversions -.042 .011 -3.702 .000 -.064 -.020 .013 

Model B**(final 

model) 

       

Intercept 10.772 .406 26.544 .000 9.975 11.568 .404 

Age -.049 .007 -6.526 .000 -.063 -.034 .039 

Meditation -.516 .182 -2.830 .005 -.874 -.158 .008 

Inversions -.045 .010 -4.616 .000 -.065 -.026 .020 

Model C        

Intercept 11.336 .688 16.475 .000 9.986 12.686 .208 

Age -.060 .013 -4.562 .000 -.086 -.034 .020 

Meditation -.329 1.244 -.264 .792 -2.770 2.113 .000 

Inversions -.126 .062 -2.044 .041 -.248 -.005 .004 

Age x Inversions .002 .001 1.372 .170 -.001 .004 .002 
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Meditation x Age -.002 .023 -.091 .928 -.048 .043 .000 

Meditation x 

Inversions 

 

.022 .096 .231 .818 -.167 .211 .000 

Meditation x Age 

x Inversions 

-.001 .002 -.320 .749 -.004 .003 .000 

Fatigue measured with PROMIS® Fatigue 4 item short form.  Inversions = average 

number of days per month of inversions (head stand and shoulder stand). Breath work 

coded „0‟ ≤ 1 day per week, „1‟ >1 day per week. Meditation coded „0‟ ≤ 1 day per week, 

„1‟ >1 day per week. Philosophy study = frequency of philosophy study (days per year).   

*Practice of inversions, breath work, and meditation includes time spent in class and in 

home practice. 

** R Squared = .073 (Adjusted R Squared = .071) 
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Table F.7 

Results of regression analyses predicting sleep disturbance from practice of breath 

work*, vigorous poses*, and philosophy study (N = 1045) 

Parameter Estimates 

Model A B 

Std. 

Error t Sig. 

95% Confidence 

Interval 

Partial Eta 

Squared 

Lower 

Bound 

Upper 

Bound 

        

Intercept 8.718 .153 56.882 .000 8.417 9.019 .757 

Breath work -.394 .203 -1.942 .052 -.792 .004 .004 

Vigorous 

poses 

 

-.048 .013 -3.744 .000 -.074 -.023 .013 

Philosophy 

study 

-.103 .057 -1.801 .072 -.215 .009 .003 

Model B* (final model) 

 

Intercept 8.513 .136 62.449 .000 8.246 8.781 .789 

Vigorous 

poses 

-.065 .012 -5.501 .000 -.088 -.041 .028 

Sleep disturbance measured with PROMIS® Sleep Disturbance 4-item short form. Breath 

work coded „0‟ ≤ 1 day per week, „1‟ >1 day per week. Vigorous poses = average number 

of days per month of vigorous pose practice. Philosophy study = frequency of philosophy 

study (days per year).   

*Practice time includes time spent in class and in home practice 

**R Squared = .028 (Adjusted R Squared = .027) 
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Table F.8 

Results of logistic regression predicting alcohol consumption from practice of gentle 

poses, inversion, meditation, and race** (N = 1045) 

Variables in the Equation 

Model A B S.E. Wald df Sig. Exp(B) 

 Race .897 .219 16.753 1 .000 2.452 

Gentle Poses -.328 .138 5.640 1 .018 .721 

Meditation -.263 .135 3.815 1 .051 .768 

Inversions -.013 .008 2.873 1 .090 .987 

Constant -.466 .227 4.238 1 .040 .627 

 Model B(final model)       

 Race .915 .218 17.563 1 .000 2.497 

 Gentle Poses -.477 .126 14.365 1 .000 .621 

 Constant -.644 .217 8.827 1 .003 .525 

 Model C       

 Race .669 .296 5.121 1 .024 1.952 

 Gentle Poses -.965 .428 5.089 1 .024 .381 

 Gentle Poses x race .536 .448 1.433 1 .231 1.709 

 Constant -.421 .281 2.250 1 .134 .656 

Alcohol consumption coded „0‟ ≤ 2 and „1‟ >2 drinks of alcohol per week. Gentle poses 

coded „0‟ gentle poses ≤ 30 minutes per week, „1‟ gentle poses > 30 minutes per week. 

Inversions = average number of days per month of inversions (head stand and shoulder 

stand). Meditation coded „0‟ ≤ 1 day per week, „1‟ >1 day per week. Race coded „0‟ other 

and „1‟ white 
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Appendix G 

Table G.1 

Results of regression analyses predicting mindfulness from practice frequency and peer 

closeness (n = 1034) 

Parameter Estimates 

Model A B 

Std. 

Error t Sig. 

95% Confidence 

Interval 

Partial Eta 

Squared 

Lower 

Bound 

Upper 

Bound 

Intercept 20.850 .423 49.268 .000 20.020 21.680 .700 

Practice frequency .104 .014 7.427 .000 .077 .132 .050 

Length of practice .027 .018 1.486 .138 -.009 .063 .002 

Peer closeness .224 .056 4.010 .000 .115 .334 .015 

Model B*(final 

model) 

       

Intercept 20.972 .415 50.477 .000 20.156 21.787 .710 

Practice frequency .112 .013 8.567 .000 .086 .138 .066 

Peer closeness .238 .055 4.316 .000 .130 .347 .018 

Model B        

Intercept 21.056 .600 35.104 .000 19.879 22.233 .542 

Practice frequency .105 .041 2.575 .010 .025 .184 .006 

Peer closeness .226 .085 2.654 .008 .059 .392 .007 

Practice frequency x 

Peer closeness 

.001 .006 .195 .845 -.010 .012 .000 

Mindfulness measured with the Freiberg Mindfulness Scale – short form. Practice 

frequency = days per month of home practice of yoga. Peer closeness measured using 10-

point Likert scale; questions asked: “How much do you agree or disagree with the 

following statement: „I feel close to the other students in my yoga class (1= strongly 

disagree, 10 = strongly agree). 

* R Squared = .088 (Adjusted R Squared = .087) 
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Table G.2 

Results of regression analyses predicting subjective well-being from teacher closeness, 

peer closeness, gender, and practice frequency (n = 1045) 

Parameter Estimates 

Model A*(final model) B 

Std. 

Error t Sig. 

95% Confidence 

Interval 

Partial Eta 

Squared 

Lower 

Bound 

Upper 

Bound 

Intercept 40.700 1.513 26.906 .000 37.732 43.668 .410 

Practice frequency .162 .034 4.746 .000 .095 .229 .021 

Peer closeness .570 .170 3.342 .001 .235 .904 .011 

Female gender 3.287 .903 3.640 .000 1.515 5.058 .013 

Teacher closeness .369 .173 2.136 .033 .030 .708 .004 

Model B        

Intercept 61.765 17.559 3.518 .000 27.310 96.220 .012 

Practice frequency -1.709 1.171 -1.459 .145 -4.007 .590 .002 

Peer closeness -.840 3.182 -.264 .792 -7.083 5.403 .000 

Female gender -14.133 17.986 -.786 .432 -49.427 21.161 .001 

Teacher closeness -2.226 2.180 -1.021 .308 -6.504 2.053 .001 

Practice frequency x 

Peer closeness 

 

.218 .205 1.063 .288 -.185 .621 .001 

Peer closeness x 

Teacher closeness 

 

.178 .366 .487 .626 -.541 .897 .000 

Female gender x Peer 

closeness 

 

.751 3.259 .230 .818 -5.644 7.145 .000 

Practice frequency x 

Teacher closeness 

 

.189 .141 1.339 .181 -.088 .467 .002 
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Female gender x 

Practice frequency 
1.890 1.205 1.568 .117 -.475 4.255 .002 

Female gender x 

Teacher closeness 

 

1.977 2.255 .877 .381 -2.448 6.401 .001 

Practice frequency x 

Peer closeness x 

Teacher closeness 

 

-.021 .023 -.905 .365 -.067 .025 .001 

Female gender x 

Practice frequency x 

Peer closeness 

 

-.232 .211 -1.102 .271 -.645 .181 .001 

Female gender x Peer 

closeness x Teacher 

closeness 

 

-.080 .377 -.212 .832 -.819 .659 .000 

Female gender x 

Practice frequency x 

Teacher closeness 

 

-.177 .147 -1.206 .228 -.466 .111 .001 

Female gender x 

Practice frequency x 

Peer closeness x 

Teacher closeness 

.021 .024 .875 .382 -.026 .069 .001 

Subjective well-being measured with the Mental Health Continuum – short form. Teacher 

closeness and peer closeness measured using 10-point Likert scale; questions asked: 

“How much do you agree or disagree with the following statement: „I feel close to….” 

(1= strongly disagree, 10 = strongly agree). Practice frequency = days per month of home 

practice of yoga. Female gender coded „0‟ men, „1‟ women.  

* R Squared = .067 (Adjusted R Squared = .063) 
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Table G.3 

Results of regression analyses predicting fatigue from practice frequency, peer closeness, 

and age (n = 1045) 

Parameter Estimates 

Model A*(final 

model) B 

Std. 

Error t Sig. 

95% Confidence 

Interval 

Partial Eta 

Squared 

Lower 

Bound 

Upper 

Bound 

Intercept 11.179 .449 24.906 .000 10.299 12.060 .374 

Practice 

frequency 

-.048 .009 -5.279 .000 -.065 -.030 .026 

Peer closeness -.103 .038 -2.671 .008 -.178 -.027 .007 

Age -.045 .008 -5.932 .000 -.059 -.030 .033 

Model B        

Intercept 12.349 .617 20.004 .000 11.137 13.560 .278 

Practice 

frequency x Age 

 

.002 .001 2.749 .006 .001 .004 .007 

Practice 

frequency 

-.162 .042 -3.810 .000 -.245 -.078 .014 

Peer closeness -.096 .038 -2.499 .013 -.171 -.021 .006 

Age -.068 .011 -5.976 .000 -.091 -.046 .033 

Fatigue measured with PROMIS® Fatigue 4 item short form.  Practice frequency = days 

per month of home practice of yoga. Peer closeness measured using 10-point Likert scale; 

questions asked: “How much do you agree or disagree with the following statement: „I 

feel close to the other students in my yoga class (1= strongly disagree, 10 = strongly 

agree). 

* R Squared = .082 (Adjusted R Squared = .078) 
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Table G. 4 

Results of regression analyses predicting social support from peer closeness, teacher 

closeness, and gender (n = 1045) 

Parameter Estimates 

Model A B 

Std. 

Error t Sig. 

95% Confidence 

Interval 
Partial Eta 

Squared 

Lower 

Bound 

Upper 

Bound 

Intercept 30.248 .766 39.509 .000 28.746 31.750 .600 

Peer closeness .113 .088 1.283 .200 -.060 .286 .002 

Female gender 2.234 .468 4.775 .000 1.316 3.152 .021 

Teacher closeness .247 .090 2.756 .006 .071 .423 .007 

Model B*(final 

model) 

       

Intercept 30.522 .736 41.494 .000 29.078 31.965 .623 

Female gender 2.260 .467 4.834 .000 1.343 3.177 .022 

Teacher closeness .309 .076 4.077 .000 .160 .457 .016 

Model C        

Intercept 31.384 1.713 18.322 .000 28.023 34.745 .244 

Female gender 1.270 1.837 .692 .489 -2.334 4.874 .000 

Teacher closeness .199 .210 .949 .343 -.213 .612 .001 

Female gender x 

Teacher closeness 
.126 .225 .557 .577 -.317 .568 .000 

Social Support measured using the Social Support: Emotional Support Scale from the 

NIH toolbox available through PROMIS®. Peer closeness measured using 10-point 

Likert scale; questions asked: “How much do you agree or disagree with the following 

statement: „I feel close to the other students in my yoga class (1= strongly disagree, 10 = 

strongly agree). Female gender coded „0‟ men, „1‟ women.  

 * R Squared = .037 (Adjusted R Squared = .034) 
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