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ABSTRACT  
 
 

THE EFFECTIVENESS OF HATHA YOGA ON SYMPTOMS OF ANXIETY AND 
RELATED VULNERABILITIES, MINDFULNESS, AND PSYCHOLOGICAL 
WELLBEING IN FEMALE HEALTH CARE EMPLOYEES 
 
 
Karen D. Dunn, Ph.D. 
 
George Mason University, 2009 
 
Dissertation Director: Dr. Anastasia Kitsantas 
 
 
 
 The purpose of the current study was to examine the effectiveness of a Hatha 

yoga program to reduce anxiety symptoms, and related vulnerabilities, and promote 

wellbeing in 6 health care employees. The women in this study reported no previous 

experience with a regular yoga or meditation practice, no current diagnosis of an anxiety 

disorder, and were not currently under psychological treatment. Baseline and post-

treatment scores on measures to assess anxiety symptoms and related vulnerabilities, 

perceived stress, mindfulness, self-efficacy, and psychological well-being were examined. 

In addition, growth over time (7 data collection points) was examined for anxiety 

symptoms, perceived stress, mindfulness, and self-efficacy to reveal change at the 

individual and group level on these variables. It was expected that participants would 

report decreases in anxiety symptoms, and related vulnerabilities in post-treatment 

assessments, relative to baseline. In addition, it was also expected that participants would 



 

 

report increases in psychological wellbeing, mindfulness, and self-efficacy compared to 

post-treatment. Finally, it was hypothesized that participants would experience growth 

(anxiety symptoms, perceived stress, mindfulness, and self-efficacy) over time. Partial 

support was found for the hypotheses. Specifically, Wilcoxon tests indicated that overall, 

participants experienced a significant improvement in self-efficacy from baseline to post-

treatment. In addition, the women in this sample reported growth over time for anxiety 

symptoms and self-efficacy. Women with higher baseline symptoms of anxiety 

experienced the most growth over time on this variable. Suggestions for future research 

and educational implications are provided.   

 

 

 

 

 

 

 

 

 

 



 

1

 

 

1. Introduction 

 

“The nature of the body can only be understood as a whole, for it is the great error of our 

day in the treatment of the human body, that physicians separate the soul from the body” 

HIPPOCRATES 

 

 The purpose of this study was to examine the effects of a six-week yoga program 

on anxiety symptoms, related vulnerabilities, mindfulness, and psychological wellbeing, 

in a non-clinical population of women.  

Background of the Problem 

 Recent studies have reported that anxiety disorders are common in the general 

population, and are disproportionately higher in women relative to men. According to a 

national study, lifetime prevalence for the development of an anxiety disorder is 28.8% 

(Kessler, Berglund, Demler, Jin, Merikangas, & Walters, 2005). It is estimated that 

anxiety disorders cost the US over $42 billon per year, comprising a third of the country’s 

mental health expenditures (Greenberg, Sitisky, & Kessler, 1999). Approximately $22.84 

billion of these costs are due to repeated health care utilization for relief of physical 

symptoms related to the disorder costs (Anxiety Disorders Association of America; 

ADAA).  
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 Research has revealed gender discrepancies in cognitive vulnerabilities for 

anxiety pathology; specifically, women report greater levels of anxiety sensitivity 

(Armstrong & Khawaja, 2002), rumination (Nolen-Hoeksema, Larson, & Grayson, 

1999), and experiential avoidance (Chambless & Mason, 1986) relative to men. These 

findings suggest that these maladaptive cognitive styles may account in part for the 

higher rates of anxiety disorders in women (Nolen-Hoeksema, 2000; Barlow, 2004). 

Cognitive models of anxiety emphasize the role of cognitive biases in the development 

and maintenance of anxiety disorders (Beck & Clark, 1997). For example, Beck and 

Clark suggest that all cognitive models of anxiety share similarity in the sense that 

anxious and non-anxious states can be differentiated by selective biases in attention for 

threat information, memory and interpretation. Within this view therefore, there is the 

possibility for potential benefits in terms of cognitive-based interventions that target these 

vulnerabilities. In fact, the widespread use of Cognitive Behavioral Therapies (CBT) for 

the treatment of some anxiety disorders bears witness to the validity of this approach 

(Barlow, 2004). However, in recent years, there has been a growing recognition among 

clinicians that traditional CBT approaches are inadequate to meet the needs of many 

individuals who suffer from anxiety (Hayes, 2004; Orsillo & Roemer, 2005). For this 

reason, new models of care have emerged that extend traditional models to include 

acceptance and mindfulness-based strategies for clinical populations (for a review, see 

Orsillo & Roemer, 2005). In general, acceptance and mindfulness-based approaches 

broaden the target of focus from symptom reduction to include skills to significantly 

increase quality of life (Orsillo & Roemer).  
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 The concept of mindfulness has been historically associated with spiritual 

practices in Eastern cultures such as Buddhism (for a review, see Brown, Ryan, & 

Creswell, 2007). However, the adoption of mindfulness strategies by mainstream 

psychologists in Western societies is relatively recent (Cardaciotto, Herbert, Forman, 

Moitra, & Farrow, 2008). The emergence of mindfulness in clinical settings is widely 

credited to Kabat-Zinn (1990) for the introduction of his program, Mindfulness-based 

Stress Reduction (MBSR). Subsequently, Kabat-Zinn and colleagues published two 

studies that reported that MBSR was effective in reducing symptoms associated with 

anxiety, and that these effects were maintained at a three-year follow-up (Kabat-Zinn, 

Massion, Kristeller, Peterson, Fletcher, Pbert, Lenderking, & Santorelli, 1992; Miller, 

Fletcher, & Kabat-Zinn, 1995). However, these preliminary studies did not include 

mindfulness assessments. Therefore it is unclear if these benefits were due to increases in 

mindfulness or other factors.  

 An increasing body of literature supports the use of mindfulness-based 

interventions to reduce symptoms of stress and/or anxiety and to promote psychological 

wellbeing in clinical (Carmody & Baer, 2008) and non-clinical populations (Jain, 

Shapiro, Swanick, Roesch, Mills, Bell, & Schwartz, 2007; Michalsen, Grossman, Acil, 

Langhorst, Ludtke, Esch, Stefano, & Dobos, 2005; Nyklicek & Kuijpers, 2008) among 

others. Of these studies, only four included instruments to assess mindfulness (Carmody 

& Baer, 2008; Nyklicek & Kuijpers, 2008; and Smith, et al., 2008). The overall results 

reported in these studies provide evidence for the role of mindfulness as a mediating 

variable between formal mindfulness practice and psychological wellbeing and stress 
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reduction. In fact, Nyklicek and Kuijpers (2008) reported that when mindfulness was 

entered as a covariate in the MANCOVA analyses, the group effects on quality of life 

and perceived stress were reduced to non-significance. The other important finding that is 

of critical importance to the proposed study emerged in the Carmody and Baer study 

(2008). Specifically, it was revealed that yoga practice specifically, was associated with 

greater increases in mindfulness skills, symptom reduction, and wellbeing in comparison 

to two other formal mindful techniques.  

 In another related study, Jain et al. (2007) conducted a comparative trial of 

mindfulness meditation, relaxation training, and controls on distress, positive states of 

mind, rumination and distraction in a student population. The results of this study 

revealed no significant differences between treatment groups on distress and positive 

mood states over time. Both treatments were found to be effective in reducing distress 

and increasing positive mood states, although the meditation group showed a greater 

effect size for positive states of mind. Differences emerged between groups on measures 

of distractive and ruminative thoughts, with the meditation group reporting significant 

decreases, relative to controls. Mediational analyses revealed that the meditation groups’ 

effects on reducing stress were partially mediated by reductions in ruminative thinking. 

The authors concluded that mindfulness meditation may be more effecting in reducing 

stress than relaxation because of its ability to reduce ruminative thoughts and behaviors. 

Coffey and Hartman (2008) reported similar results in their study, which found a negative 

relationship between mindfulness and psychological distress. Furthermore, this 

relationship was shown to be partially mediated by rumination. Collectively, these 
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findings provide support for the benefits of mindfulness training, particularly yoga, to 

reduce the maladaptive cognitive processes associated with anxiety psychopathology. 

However, no previous studies have investigated the relationships among yoga practice, 

anxiety symptoms, and cognitive vulnerabilities of anxiety, mindfulness, and 

psychological wellbeing in non-clinical samples of women. This is an important area of 

research given the empirical evidence of greater cognitive vulnerabilities toward the 

development of anxiety pathologies in female populations.  

Statement of the Problem 

 Women experience nearly twice the rate of anxiety disorders in the general 

population compared to men. Results of a national study indicated that the median age of 

onset for anxiety is 11 years, compared to 30 years for mood disorders (Kessler et al., 

2005). According to the Anxiety Disorder Association of America (ADAA), anxiety 

disorders are the most common mental illness in the United States, affecting an estimated 

18.1% of the population. The associated symptoms of anxiety are responsible for a wide 

variety of physical, emotional, psychological, and relational issues (Kiecolt-Glaser, 

McGuire, Robles, & Glaser, 2002; Rapaport, Clary, Fayyad, & Endicott, 2005). 

Additionally, recent reports indicate that the burden of depression and anxiety and related 

somatic symptoms are substantial in terms of financial and societal costs (Barsky, Orav, 

& Bates, 2005; Haug, Mykletun, & Dahl, 2004).   

 Several large-scale population studies have highlighted the critical need for 

evidence-based interventions to promote psychological wellbeing in women across the 

lifespan (Lesesne & Kennedy, 2005). One such study by the Center for Disease Control  
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& Prevention (CDC) reported that women overall experienced more serious 

psychological distress in the previous 30 days than men, across all age groups. Although 

more men commit suicide during their lifetime, women are more likely than men to 

attempt suicide (Lesesne & Kennedy, 2005). In addition, the CDC provided evidence that 

revealed that women reported having more mentally unhealthy days (i.e., stress, 

depression, and emotional problems) in the past 30 days, relative to men over a thirteen-

year study period (1993-2006). These data, among others have prompted the American 

Psychological Association (APA) to declare the need for a transformation in healthcare 

for women to include psychosocial factors (Jarrett, Yee, & Banks, 2007).  

 Clearly, there is evidence to support the critical need for effective, and 

widespread, community-based interventions to target symptoms of anxiety and stress in 

women. These efforts can enhance the quality of life and health for women and their 

families by attending to needs that are not currently being met in the current healthcare 

system. Toward this end, this study was conducted for female health care employees at 

hospital located in the Northeast of the United States. In general, health care 

environments are stressful in terms of the critical nature of the services provided. This is 

particularly true for nurses who must cope with numerous job related demands and who 

must be able to make accurate, timely decisions that affect human lives on a daily basis 

(Pipe, Bortz, & Dueck, 2009). A recent survey revealed that although nurses have a high 

regard for the intrinsic rewards of the profession, they report numerous work-related 

stressors that contribute to fatigue, frustration and ultimately burnout (Scott, Hwang, 

Rogers, 2006).  Recently, Pipe et al. reported evidence that a mindfulness meditation 
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program was effective in improving stress related symptoms in nursing leaders compared 

to controls.   

Purpose of the Study 

 The current study examined the effectiveness of a hatha yoga program to alleviate 

symptoms of stress/anxiety in six female health care employees. In addition, several other 

variables related to health promotion were investigated including self-efficacy, 

mindfulness, and psychological wellbeing.  

Significance of the Study 

 It was expected that the evidence from this study would add to the current 

literature to make a meaningful contribution toward the advancement of health promotion 

for women. For example, although mindfulness-based approaches for stress reduction and 

wellbeing have been increasing in clinical settings and the clinical literature, little is 

known about their effectiveness in non-clinical populations.   

 The current study was unique in the approach to isolate hatha yoga as a distinct 

mindfulness practice. This is important in view of the fact that yoga classes are widely 

available in most areas, for participants at all levels of experience, at a relatively low cost. 

Moreover, there is no social stigma attached to attending yoga classes in comparison to 

specific interventions for stress reduction. These aspects are in contrast to interventions 

such as MBSR that are costly to implement, require instructors with extensive 

knowledge, training, and expertise, and are generally conducted in clinical settings.  
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Definitions  

 Anxiety. Cognitive theorists postulate that anxiety is comprised of cognitive, 

affective, physiological, and behavioral changes (Beck & Clark, 1997). The physiological 

level consists of arousal of the sympathetic branch of the autonomic nervous system, 

which prepares the individual to flight, fight, faint, or freeze. The behavioral aspect 

involves mobilization to escape or defend oneself in response to the perceived threat, 

inhibition of risk-taking behavior to protect oneself, and a deactivation of motor 

responses, which results in avoidance or feelings of hopelessness. The affective state is 

marked by fear and anxiousness, while the cognitive mind becomes disorganized and 

unfocused, and is characterized by automaticity, hypervigilance and thoughts of 

unreality, fearful images, among others (Beck & Clark, 1997).  

 Anxiety Vulnerability. Within the context of a cognitive model of anxiety, anxiety 

vulnerability refers to cognitive processes that predispose an individual toward the 

development of anxiety pathology (Beck & Clark, 1997). In the current study, this will be 

represented by scores on measures related to anxiety sensitivity, experiential avoidance, 

perceived stress, and rumination, which are described below. 

 Anxiety sensitivity. A fear of the experiences related to anxiety (i.e., physical, 

social, and/or cognitive; Reiss & McNally, 1985). Moreover, individuals high in anxiety 

sensitivity believe that the sensations related to anxiety have harmful consequences 

(Reiss & McNally).  

 Experiential avoidance. A maladaptive process that occurs when an individual is 

unwilling to stay present with particular inner experiences, such as bodily sensations, 
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thoughts, feelings, images (Hayes et al., 2004). The individual will take action to alter the 

form or frequency of these events or the situations in which they arise (Hayes et al.).  

 Perceived stress. The degree to which an individual appraises situations/events in 

her life as stressful (Cohen, Kamarck, & Mermelstein, 1983). 

 Rumination. A maladaptive form of self-focused attention. Individuals who report 

a ruminative response style are characterized by repetitive, passive thinking about their 

negative emotions, while focusing on their symptoms of distress (Nolen-Hoeksema, 

2000).  

 Hatha yoga. A unique mindfulness practice introduced by an Indian sage, Yogi 

Swatmarama in the fifteenth century. The word hatha is derived from two Sanskrit 

words, ha, translated as the sun, and tha, which means moon. Yoga comes from the 

Sanskrit verb, yuj, which means to join or unite. The two words together, hatha, indicate 

the union between the two powerful energies of the sun (i.e., masculine, active) and moon 

(feminine, receptive). The combined energies are postulated to come together during the 

practice to create power and balance in the individual (Anderson & Sovik, 2000). 

Overall, the practice was designed to facilitate greater levels of self-awareness. There are 

three main components commonly practiced in Western cultures. These are the physical 

postures (asana), breathing exercises (pranayama), and meditation (dhyana).  Each 

component is a vital aspect of the practice, and they work in an integrated manner to 

produce healthful effects on the mind and body (Riley, 2004).  

 Mindfulness. Mindfulness is an active, metacognitive psychological process that 

involves non-judgmental, present-focused attention to current experience, both internal 
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and external events (Bishop et al., 2004). Specifically, mindfulness has been 

conceptualized as being comprised of two-factors, acceptance, and awareness. Moreover, 

mindfulness is purportedly an adaptive self-focused quality of awareness that is 

characterized by openness and receptivity to experience, regardless of content. This 

pattern emerges from a decentered perspective, in which the mindful individual 

acknowledges that all thoughts are transient and are not reflections of the self or accurate 

reflections of reality (Bishop, Lau, Shapiro, Carlson, Anderson, Carmody, Segal, & 

Abbey, 2004).  

 Psychological Wellbeing. A construct defined by Ryff and Keyes (1995) that is 

comprised of six dimensions of wellness including, autonomy, environmental mastery, 

personal growth, positive relations with others, purpose in life, and self-acceptance.  

 Self-Efficacy. Refers to an individual’s beliefs that he/she is capable of organizing 

and completing a task to achieve a particular domain specific outcome (Bandura, 1997).  



 

11

 

 

2. Literature Review 

 

 The following sections review the relevant literature to provide empirical 

evidence for the justification of the current study. I begin with an overview of the 

literature that describes the theory of mindfulness and associated correlates. This will be 

followed by a discussion of hatha yoga as a form of mindfulness practice and a review of 

the empirical research that has investigated the efficacy of mindfulness-based programs 

to reduce symptoms of stress, anxiety and promote wellbeing. Subsequently, the review 

will describe the stress response and the development of anxiety related 

psychopathologies to provide a rationale for the current study.  

 

Mindfulness: An Introduction  

 “The faculty of voluntarily bringing back a wandering attention, over and over 

again, is the very root of judgment, character, and will...An education which should 

improve this faculty would be the education par excellence.” (James, 1890/1923, p. 424, 

italics in original). 

 The concept of mindfulness has long been recognized as a beneficial quality of 

attention in both secular (James, 1890/1923) and Eastern spiritual traditions such as 

Buddhism (Kabat-Zinn, 2003). Mindfulness is an aspect of consciousness with roots in 

contemplative traditions that emphasize the development of conscious attention and 



 

12

awareness (Brown & Ryan, 2003). Moreover, mindfulness is the underlying philosophy 

for many Eastern mind-body practices such as yoga, tai chi (Lee, 2007), and qigong 

(Schure, Christopher, & Christopher, 2008). Each of these practices have reputed benefits 

due to the cultivation of a mindful approach toward the integration of mental and physical 

energies, to stimulate relaxation, and the ultimate transcendence of inherent distractions.  

 Mindfulness is thought by some to be an innate characteristic that is associated 

with psychological wellbeing (Brown & Ryan, 2003). However, there is evidence to 

suggest that mindfulness can be cultivated through training and regular practice (Brown 

& Ryan, 2003; Kabat-Zinn, 2003; Shapiro, Oman, Thoresen, Plante, & Flinders, 2008). 

Eastern spiritual traditions have purported that mindfulness training is associated with 

reduced suffering, and the development of desirable qualities such as insight, wisdom, 

compassion, equanimity, and awareness (Harrison, 1994; Kramer, 2007). Although the 

origins of mindfulness-based strategies are spiritually based, and have primarily involved 

meditation (Hayes & Shenk, 2004; Kabat-Zinn, 1990); the need for empirical 

investigations has prompted some researchers to work toward a definition that is more 

inclusive and appropriate for this purpose (Bishop et al., 2004; Brown, Ryan, & Creswell, 

2007; Hayes & Shenk, 2004). These discussions have resulted in a simplistic 

interpretation that I have adopted for use in the current study. For example, Bishop et al. 

argue that mindfulness is comprised of two components, awareness and acceptance. The 

awareness component is the self-regulation of attention, to attend and observe the 

moment-to-moment experiences. Practitioners have described this process as a feeling of 

being fully present in the moment. The second component, acceptance describes the 
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stance or approach that one engages during the practice. Bishop et al. (2004) suggest that 

this attitude toward internal and external experience is characterized by a non-evaluative 

response. Whereby all thoughts, feelings, sensations, and events are simply observed, 

rather than judged.  During mindfulness practice, if ones’ attention wanders, this is 

simply noticed and attention is returned to the breath, which serves to prevent secondary 

elaborative processes. Accordingly, mindfulness-based approaches for emotional 

wellbeing are not considered to be relaxation or stress-management techniques, rather 

mindfulness is a form of mental training. Within this view, mindfulness training reduces 

cognitive vulnerability to reactive mental processes that serve to heighten emotional 

reactivity and perpetuate psychopathology. To view a sample mindfulness-based 

breathing exercise see Appendix A.  

 Hatha yoga: A mindful practice. Hatha yoga is an ancient mind-body practice that 

stems from a philosophical foundation of mindfulness. For example, in practice, the 

individual unites intentional movements of the body with the mind via the breath. This 

self-regulatory process follows an implicit continuum of self-exploration, self-awareness, 

and ultimately, self-transcendence. Yoga originated in India over 40 centuries ago 

(Anderson & Sovik, 2000). Most of what is known about the practice is derived from the 

sacred text, The Yoga Sutras, which was written by an Indian sage named Patanjali about 

two thousand years ago (Satchidananda, 2007). The Yoga Sutras text is comprised of 200 

sutras, or threads that are divided into four sections related to contemplation, practice, 

accomplishments, and absoluteness, which collectively form the basis for all of the 

various types of meditation and yoga (Satchidananda, 2007).  Many Westerners are 
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familiar with the physical postures of yoga, asanas. However, in the traditional practice, 

asanas were only a minor part of the practice of yoga (Anderson & Sovik, 2000). In fact, 

Satchidananda (2007) states that the real practice of yoga is the understanding and 

mastery over the mind and the actual meaning of yoga is science of the mind (p. xi). The 

postures and related practices were originally created to prepare the individual for higher 

levels of contemplation and meditation and were identified by the term Hatha yoga by 

Patanjali. Hatha (correctly pronounced HOT-uh, not HATH-uh; McCall, 2007, p. 8) is 

comprised of two syllables that represent the cool energy of the moon (Ha) and the hot 

energy of the sun (tha); hatha yoga, therefore represents the process of uniting these 

energies at the heart, the center of the body (Desikachar, 1999). Yoga is translated as “to 

join or to unite” or “to be one with the divine” (p. 137). In its true form, yoga involves the 

holistic integration of the body, mind, breath, and more. Thus, to reduce the practice to 

include only the physical postures is likened to a man who strengthens only one arm, 

allowing the other to wither (Desikachar, 1999). In keeping with this conceptualization, 

the current discussion proceeds with the understanding that yoga is an integration of three 

interrelated components, asanas (physical postures), pranayama (focused breathing), and 

dhyana (meditation), (Riley, 2004). The following section will describe each of these 

elements and the purported associated benefits.  

 Asana. When practiced in combination with proper breathing and concentration, 

the postures of yoga are a vehicle for self-awareness (Anderson & Sovik, 2000). In 

contrast to other forms of physical exercise, yoga postures have been designed to be 

performed with an attitude of acceptance, compassion, and in consideration of one’s 
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physical limitations (Anderson & Sovik). As the knowledge of the body grows through 

regular practice, the practitioner learns to collaborate with the body to enjoy fluidity of 

movement in entering, holding, and leaving the postures. The emphasis during asana 

practice is non-competitive and the individual is encouraged to become aware of internal 

sensations thoughtfully and mindfully. In this manner, individual growth is progressive 

over time to create a balanced integration of the mind, body, and spirit (Coulter, 2001).  

 Anderson and Sovik (2000) suggest that a balanced yoga practice begins with 

self-knowledge, a daily commitment, and focused attention in consideration of one’s own 

values and physical limitations. Beyond that the postures of yoga create a conduit for the 

energies of the mind to arrive at a place of relaxed, focused, one-pointed concentration. 

The ideal practice is a combination of fluid movements that develop flexibility, strength, 

balance and elongation and proper alignment of the spine (Anderson & Sovik, 2000). 

Although it is speculated that there are thousands of yoga postures, a beneficial practice 

sequence involves a combination of twists, standing poses, forward bends, back bends, 

inversions, and stretches. However, the intensity of the practice, and the type of postures 

performed are dependent upon ones’ energy level and personal needs/desires (Anderson 

& Sovik). In addition, the practice of yoga is one of balance; therefore each posture that 

involves an asymmetrical movement is also completed on the opposing side. This is also 

true in terms of actions that involve either a back bend or forward bend. In this case, a 

counter pose should follow to neutralize any tensions created in these postures 

(Desikachar, 1999).  
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 Pranayama. McCall (2007) argues that the breath is the most important aspect of 

yoga. Similarly, Sovik (2000) proposes that the quality of the breath dictates the quality 

of life. Although breathing is an automatic function, the ability to consciously control 

aspects of breathing can greatly affect the nervous system. During the practice of yoga, 

the breath is used to calm the nervous system, which in turn serves to calm the mind 

(McCall). Stress and anxiety are associated with interrupted, choppy erratic breathing. In 

contrast, healthy breathing can be characterized by the following five qualities, deep, 

smooth, even, without sound, without pause (Anderson & Sovik, 2000; p. 64). Breathing 

affects our posture and reciprocally, our posture affects our breathing (Coulter, 2001). 

Coulter argues that controlled breathing can have a positive influence on the autonomic 

nervous system by stimulating the parasympathetic nervous system to reduce heart rate, 

blood pressure and produce a calm sense of stability. By training the breath, an individual 

is able to consciously alter processes that are normally beyond ones’ ability to control. 

During the practice of yoga, the breath is coordinated to movements of the body in a 

slow, controlled manner. This occurs over time as awareness is brought to the breath 

during specific postures and is deepened and focused in ways to produce healthy 

breathing patterns (McCall). In general, during yoga practice, contractions of the body 

are associated with exhalation, and expansions of the body are facilitated by inhalations 

(Desikachar, 1999).  

 Dhyana. As mentioned previously in this section, yoga is a journey toward self-

awareness (Anderson & Sovik, 2000). Yoga is a meditative process with the ultimate 

goal of focusing the energies of the mind and body to create a sense of inner peace. 
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During the practice, the yoga practitioner learns to observe internal and external events 

without judgment and/or evaluation. This allows the individual to experience the present 

reality without the intrusion of habitual thought patterns. It has been argued that the 

postures, breathing, and relaxation techniques practiced in yoga, work together toward 

the goal of meditation (Anderson & Sovik, 2000). In this context, meditation involves 

mindfulness, which involves the act of compassionate observing of the body, nervous 

system and mind, and focused attention. These aspects work together to create a clear, 

one-pointed mind (Anderson & Sovik). Mindfulness is described as a refined awareness 

(Anderson & Sovik). To be mindful is to be aware of the mind in its entirety, both the 

focus of our attention and the distractions that arise. As the focus is maintained, thoughts, 

feelings, and sensations are allowed to come and go; there is no effort to hinder or 

suppress these experiences (Anderson & Sovik, 2000).  

 Below is a table that outlines the components of yoga, and the corresponding 

effects on the body and mind, these are contrasted with the mind and body characteristics 

of anxiety. You will notice that the aspects of an integrated yoga practice are completely 

antithetical to symptoms of anxiety. For this reason, I propose that yoga extends the 

therapeutic value and benefits of cognitive approaches, which address only the 

psychological aspects of anxiety. In comparison, an integrated yoga practice is unique in 

its ability to affect multiple dimensions of functioning to promote holistic healing. 

Although the current study will not address the physiological aspects of the effects of 

yoga on anxiety, it is acknowledged that the associated benefits of yoga are likely due to 

the inherent holistic nature of the practice. For the purposes of this discussion, the target 



 

18

of focus will emphasize the role of mindfulness specifically. It is further assumed that the 

mindfulness aspects that underlie yoga practice, acceptance and awareness, have the 

ability to create positive effects on the body, as well as the mind. This is due to the 

contrast between these factors and cognitive vulnerabilities related to anxiety pathology 

such as avoidance, anxiety sensitivity, and rumination, which in turn affect physiological 

processes. 

  

Table 1 

 Comparison of the Defining Characteristics of Mindful Yoga Practice and Symptoms of 

Anxiety 

Dimension Yoga Anxiety 

Psychological-

Mind 

• Acceptance (Cope, 1999) 

• Openness (Brown & 

Ryan, 2003) 

• Curiosity (Lau, Bishop, 
Segal, Buis, Anderson, 
Carlson, Shapiro, & 
Carmody, 2006) 

 
• Non-striving/calm-

abiding (Cope, 1999) 
 
 
• Compassion (Neff, 2003) 
 
 
• Intentional/fully 

conscious (Brown & 
Ryan, 2003) 

• Emotional Avoidance (Hayes et 
al., 1996) 

 
• Rigidity/narrow focus (Barlow, 

2004) 
 
 
• Emotional Suppression (Feldner, 

Zvolensky, Stickle, Bonn-Miller, 
& Leen-Feldner, 2006) 

 
 
• Fear (Beck & Clark, 1997) 
 
 
• Rumination (Nolen-Hoeksema, 

2000) 
 
 
• Catastrophizing cognitions (Cox, 

1996) 
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•  Self-regulated (Anderson 

& Sovik, 2000) 
 
 
• Self-awareness (Brown & 

Ryan, 2003) 
 
 
• Non-reactive observer of 

emotional & 
physiological states 
(Cope, 1999) 

 
 

 
 
• Automatic/unconscious  (Beck & 

Clark, 1997). 
 
 
• Stimulus-driven (Beck & Clark, 

1997) 
 
 
• Self-focused attention/self-

absorption (Barlow, 2004) 
 
 
• Preoccupation with future 

worries (Barlow, 2004) 
Breath  Pranayama: 

• Controlled breathing 
(deep, even, smooth & 
regular; Rama, 
Ballentine & Hymes, 
2005) 

 
• Focus on 

diaphragmatic 
breathing, which 
allows for greater 
oxygen exchange 
(Rama et al., 2005) 

 
• Connection between 

the mind & body 
(Sovik, 2000) 

 
 

• Attention to the breath 
(Sovik, 2000) 

 
 

• Respiratory muscle 
strength (Sovik, 2000) 

 

• Pulmonary/Respiratory 
Dysfunction (Simon, Weiss, 
Kradin, Karleyton, Reese, 
Otto, Oppenheimer, Smoller, 
Zalta, Worthington, & 
Pollack, 2006) 

 
• Shortness of breath (Simon et 

al., 2006) 
 
 

• Weakened respiratory 
muscles (Sovik, 2000) 

 
 

• Hyperventilation/rapid, 
shallow breathing  (Conrad, 
Muller, Doberenz, Kim, 
Meuret, Wollburg, & Roth, 
2007) 

 
 
 



 

20

 

Physical Postures • Muscle extension and 
relaxation 

 
• Activation of the para-

sympathetic nervous 
system (reduced heart 
rate, lowered blood 
pressure, respiration 
rate) Chaya et al.  
(2006). 

 
 

• Intentional movement 
 
 
 

• Muscle contraction & tension 
 

• Activation of the sympathetic 
nervous system, “fight or 
flight” response (increased 
heart rate, blood pressure, 
and respiration; McEwen, 
1998). 

 
 
 

• Automatic reaction to 
perceived or actual stress 
(McNally, 1995).   

 

 

 

Overview of the literature related to mindfulness and related variables 

 Several studies have examined the relationships between mindfulness and a 

variety of variables related to wellbeing. As an example, Brown and Ryan (2003) 

conducted a series of empirical investigations (n = 1492) and reported that mindfulness as 

a quality of consciousness was positively correlated with a variety of wellbeing 

constructs including optimism, self-esteem, self-actualization, emotional intelligence, 

eudaimonic well-being, life-satisfaction and physical well-being. In the same 

investigation, mindfulness was been found to be negatively associated with depression, 

anxiety, impulsivity, neuroticism, negative affect, physical symptoms, and somatization 

(Brown & Ryan, 2003).  
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 Another recent investigation by Coffey and Hartman (2008) examined 

mindfulness in relation to psychological distress (i.e., depression and anxiety symptoms) 

and several proposed mechanisms of purported benefits identified in previous research, 

emotion regulation, nonattachment, and reductions in rumination. Participants included 

two samples of undergraduate students (N = 197, & N = 249, respectively; Mage = 19 

years). Structural Equation Modeling was employed to test a theoretically proposed 

model of the latent variables (i.e., mindfulness, emotional regulation, nonattachment, 

rumination, & psychological distress). The results indicated that 50% of the variance in 

psychological distress was explained by the other variables, in both data samples. In fact, 

rumination emerged as the strongest mediator between mindfulness and psychological 

distress in both samples, explaining 47% of the variance in sample 1, and 52% in sample 

2. This effect was followed by emotion regulation, which accounted for 43% and 40% of 

the variance in this relationship. The final mediator, nonattachment explained 10% of the 

variance in sample 1 and 8% in sample 2. The results of this study revealed a discrepancy 

between the samples such that in sample 1, the relationship between dispositional 

mindfulness and psychological distress was completely mediated by the other variables. 

In comparison, in sample 2, these indirect effects remained, yet a direct effect emerged 

between mindfulness and psychological distress. This reveals a need for additional 

research to clarify this relationship. However, the evidence does provide support to 

suggest that mindfulness is correlated with reduced symptoms of anxiety, whether 

directly or indirectly. The following empirical studies have investigated this relationship 
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in examining the effects of mindfulness-based interventions on symptoms of anxiety and 

wellbeing.  

  

 Empirical evidence: mindfulness training and wellbeing. Table 2 provides an 

overview of the empirical research since 1992 that has examined the efficacy of 

mindfulness-based interventions to reduce symptoms of anxiety and/or stress and 

increase wellbeing in clinical and non-clinical populations. The mindfulness interventions 

covered in this review include MBSR and hatha yoga in a variety of settings and 

populations. However, the samples included in these studies were disproportionately 

female, from 57% to 100%. The interventions range in length from 4 weeks to 12 weeks. 

Collectively, the results of these studies provide evidence to support the effectiveness of 

mindfulness-based approaches to reduce symptoms of anxiety and stress and increase 

psychological and physical wellbeing in women. In addition, data from this review 

provides evidence that shows that mindfulness-based programs may be effective to 

enhance wellbeing even in short-term applications (i.e., 4 weeks).  Furthermore, there is 

some support to suggest that hatha yoga, a specific mindfulness-based practice, may be 

more effective than other mindfulness practices in increasing mindfulness and 

psychological wellbeing in women who report symptoms of distress. The results of this 

review suggest that future research is needed to investigate the role of hatha yoga 

specifically, and its effects on stress, symptoms of anxiety, and psychological wellbeing 

in non-clinical populations. Moreover, there is a need to investigate the relationships 

among yoga practice and the underlying mechanisms that predispose an individual to 
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developing anxiety psychopathology. It was expected that the current study would 

provide information to reveal the purported relationships among yoga practice, 

mindfulness, and anxiety symptoms in women. 



 

 

Table 2 
 
 Empirical Studies of Mindfulness-based Interventions for Stress, and/or Anxiety and Wellbeing  

Study Sample Groups 
compared 

Mean 
age 

Random-
ization to 
condition 

Intervention Measures Analyses Results 

Astin Undergrad
uate 
N = 19 

T, n = 12 
(n = 1 
male) 
WLC, n = 
7  
 

- yes Modified 
MBSR-8 weeks 
- body scan 
- sitting 
meditation 
- hatha yoga 
- didactic 
instruction 
-homework, 5 
days/week (45 
min) 
 

 SCL-90-R 
(GSI) 
SCI 
INSPIRIT 
 

ANCOVA 
with pre-test as 
covariate 

• T reported 
significant 
decreases in 
anxiety, & other 
psychological 
symptomatology. 

• T reported 
significant 
increases in control 
(SCI) & increases 
on core spiritual 
experiences 
compared to 
controls at post-
test, not 6-9 month 
follow-up. 

 
Carmody 
& Baer 
(2008) 

Clinical-
medical 
patients 
N = 174, 
63% 
female 

T, pre-
post 
 

47 
years 

No control MBSR standard 
protocol  

FFMQ 
Home 
mindfulness 
practice 
BSI 
MSCL 
PSS 
PWB 
 

Paired sample 
t-tests 

• Significant 
Improvements in 
all variables from 
pre to post. 

• Yoga practice 
emerged as most 
effective 
meditation in terms 
of increases in 
mindfulness, and 
reductions in 
psychological 
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symptoms. 
 

Study Sample Groups 
compared 

Mean 
age 

Random-
ization to 
condition 

Intervention Measures Analyses Results 
 
 

 
Chang et 
al., 2004 

Communit
y sample 
N = 28 
57% 
female 

T, pre-
post 
 

47 
years 

No control MBSR standard 
protocol 

Pain Rating 
Scale 
PSOM 
PSS 
MSE 

Repeated 
measure 
ANOVA  

• Significant 
improvements on 
perceived stress, 
Mindfulness self-
efficacy, and 
positive states of 
mind on post-test. 

Jain et 
al., 2007 

Undergrad
uate & 
graduate 
pre med, 
pre-health 
students 
reporting 
significant 
stress 
N = 81 
81% 
female 

3 groups; 
MM, RT, 
& WLC  
n =27, 24, 
30 
 

25 
years, 
range 
= 18 
to 61 
years. 

Yes MM = Modified 
MBSR (4 wks, 1 
1/2 hour) + one 
day, 6 hour 
retreat 
RT = Relaxation 
+ didactic  
MBSR (4 wks, 1 
1/2 hour) + one 
day, 6 hour 
retreat 
WLC  

Weekly: 
-BSI 
-PSOM 
-Practice 
Log 
Pre to Post 
-DER 
-INSPIRIT-
R 
-M-C 

-Chi-square & 
ANOVA to 
detect pre-test 
differences 
-HLM to 
estimate 
growth rates 
over time for 
weekly data 
-ANCOVA for 
pre post data  

• Both treatment 
groups reported 
increases in 
positive mood 
states & decreases 
in distress, 
compared to 
controls across 
time. No 
differences 
between treatment 
groups on these 
variables.  

• Meditation group 
showed larger 
effect size for 
reducing stress 
compared to 
relaxation group.  

• Meditation group 
showed significant 
reductions in 
distractive and 
ruminative 
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thoughts in post-
test, relative to  
controls.  

• Mediational 
analyses revealed 
that rumination 
partially mediated 
the effects of 
meditation on 
distress.  

 
Study Sample Groups 

compared 
Mean 
age 

Random-
ization to 
condition 
 

Intervention Measures Analyses Results 

Kabat-
Zinn et 
al., 1992; 
1995 

Clinical 
sample 
with 
formal 
diagnosis 
for  anxiety 
disorders 
N = 22  
77% 
female 

T, prior, 
pre, post, 
& 3 
month 
follow up 
& 3 year 
follow up. 
 

38 
years 

No control MBSR standard 
protocol 

HRSA 
HRSD 
BAI 
ADI 
FSS 
MIA 

Repeated 
measure 
ANOVA 
Paired sample 
t-tests 

• Significant 
reductions in 
anxiety and 
depression in post-
test, maintained at 
3-month follow-up. 

• 3 year follow up 
found maintenance 
of gains in anxiety 
and other 
psychological 
symptoms in 18 of 
the original 22 
patients. 

 
Michalse
n et al., 
2005 

Communit
y sample of 
women 
who 
reported 
emotional 
distress 

T & 
WLC, 
T, n = 16 
WLC, n = 
8 

38 
years 

No 12 weeks 
Iyengar yoga 
class, 2 x week 
(90 minutes) by 
a certified 
Iyengar 
Instructor 

PSS 
STAI 
POMS 
ADL-S 
CES-D 
Zerssen Bf-
S/Bf-S’ 

Outcomes 
analyzed on an 
intention to 
treat basis by 
ANCOVA 
. 

• Treatment group 
reported significant 
reductions on 
perceived stress in 
post-test, relative to 
controls. 

•  On the POMS, 
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N = 24,  
 

The class 
emphasized 
postures to 
alleviate stress 
 

Physical 
Complaints 
Cortisol 
 

significant 
improvements were 
found for yoga 
group on vigor, 
fatigue, 
depression/anxiety, 
and well-being 
compared to 
controls. 

• Effect sizes were 
all above 1 on 
anxiety, perceived 
stress, emotional 
wellbeing, and 
vigor.  

 
Study Sample Groups 

compared 
Mean 
age 

Random-
ization  

Intervention Measures Analyses Results 
 
 

Nyklicek 
& 
Kuijpers 
(2008) 

Communit
y sample of 
men & 
women 
who 
reported 
symptoms 
of distress  
67% 
female 
N = 57 

T & WLC 
 

46 
years  

Yes MBSR standard 
protocol 

PSS 
MQ 
GMS 
WHOQOL-
Bref 
MAAS 
KIMS 
 

Chi-Square 
MANCOVA’s 

• Treatment group 
reported 
significantly 
greater reductions 
in perceived stress, 
and vital 
exhaustion, and 
greater increases in 
positive affect, 
quality of life, and 
mindfulness, 
compared to 
controls at post-
test.  

• Results also found 
that mindfulness 
mediated the 
positive effects of 
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the intervention on 
perceived stress & 
quality of life.  

 
Oman et 
al. (2008) 
 
 
 
 
 

College 
Undergrad-
uates 
N = 44 
 
 

T, n = 15 
AC, n = 
14 
WLC, n = 
15 
Pretest, 
posttest, 
and 8 
week 
follow-up  
 
 
 

Rang
ed in 
age 
from 
18-24 
years 

Yes T = MBSR 
modified 
AC = 
Easwaran’s 8-
point program-
modified 
Both treatments 
received 8-
weekly, 90 min. 
sessions. 
WLC  

PSS 
RRQ-
rumination 
subscale 
HFS 
ADHS 
M-C-SR 

HLM’s for 4 
outcome 
variables over 
time 

• No differences on 
variables emerged 
between treatment 
groups. Therefore 
these data were 
aggregated into one 
treatment group to 
compare with 
controls. 

•  Results indicated 
significant 
decreases in 
perceived stress, 
compared to 
controls at 8-week 
follow-up.  

• Overall time-
constant effects 
(post-test & 
follow-up) revealed 
significantly 
greater increases 
for the treatment 
groups in 
forgiveness.  

• Trends emerged for 
reductions in 
rumination. 

•  No changes were 
reported for  hope.  
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Study Sample Groups 
compared 

Mean 
age 

Random-
ization  

Intervention Measures Analyses Results 
 
 

Smith et 
al. (2007) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Communit
y sample 
who 
reported 
mild to 
moderate 
levels of 
stress  
N = 131 
83% 
female 

T, n = 68 
AC, n = 
63 
Baseline, 
10 weeks, 
and follow 
up at 16 
weeks 

44 
years 

yes T = hatha yoga, 
combination of 
postures (12), 
relaxation and 
breathing 
awareness 
AC = 
Progressive 
muscle 
relaxation with 
background 
ocean music 
Both groups 
attended 10 
weekly sessions 
(1 hour) 

STPI-
anxiety 
GHQ-12 
SF-36 
 

Independent t-
tests, pre-post, 
and post-
follow up. 

• Results indicated 
that the yoga and 
comparison group 
reported similar 
improvements on 
all variables at 
post-test & follow 
up.  

• In pre-post-tests, 
the yoga group 
reported significant 
increases in social 
function and 
mental health 
compared to 
controls. However, 
during follow up, 
the control group 
reported higher 
scores on social 
function, mental 
health, and vitality 
compared to the 
yoga group. 
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Study Sample Groups 
compared 

Mean 
age 

Random-
ization  

Intervention Measures Analyses Results 
 
 

Smith et 
al. (2008) 
 
 
 
 
 
 
 
 
 
 
 

Communit
y sample 
N = 50 
80% 
female 

T, n = 36 
AC, n = 
14 
 

45 
years 

No, self- 
selected 

T = MBSR 
modified 
(participants paid 
$175) 
AC = CBSR 
(participants paid 
$50)  
Both met weekly 
for 8-weeks (3 
hours/week)  

BES 
BDI-II 
Energy level 
MAAS 
Neuroticism 
Pain level 
PSS 
PWB  

Paired t-tests 
General Linear 
Model to 
compare pre-
post scores 
between 
groups 

• Treatment group 
reported significant 
improvement on all 
8 variables.  

• Comparison group 
reported significant 
improvements on 
only 3 variables 
including perceived 
stress, depression, 
and wellbeing in 
post-test. 

•  The comparison 
analyses revealed 
that the treatment 
group had 
significantly 
greater increases in 
mindfulness and 
energy and 
decreases in pain, 
compared to 
controls.  

• Multivariate 
analyses revealed a 
significantly 
greater change in 
the treatment group 
across all variables. 
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* AC = active control, ADHS = Adult Dispositional Hope Scale, BES = Binge Eating Scale, BDI = Beck Depression Inventory, BSI = Brief Symptom Inventory, CES-D = Center 
for Epidemiological Studies Depression Scale, DER = Daily Emotion Report, FCS = Freiburg Complaint List, FFMQ = Five Facets of Mindfulness Questionnaires, FSS = Fear 
Survey Schedule, GHQ-12 = General Health Questionnaire, GMS = Global Mood Scale, GSI = Global Severity index; HFS = Heartland Forgiveness Scale, HRSA = Hamilton 
Rating Scale for Anxiety, HRSD = Hamilton Rating Scale for Depression, INSPIRIT = Index of Core Spiritual Experiences, KIMS = Kentucky Inventory of Mindfulness, MAAS, 
Mindful Attention Awareness Scale, M-C-SR = Marlow-Crowne Social Desirability Scale, MIA = Mobility Inventory for Agoraphobia, MM = Mindfulness meditation, MQ 
Maastricht Questionnaire, MSE = Mindfulness Self-efficacy, MSCL = Medical Symptom Checklist, POMS = Profile of Mood States, PSOM = Positive States of Mind, PSS = 
Perceived Stress Scale, PWB = Scales of Psychological Wellbeing,  RRQ = Rumination & Reflection Questionnaire, RT = Relaxation Training, SCI = Shapiro Control Inventory, 
SF-36 = Short Form Health Survey, STAI = State-Trait Anxiety Inventory, STPI = State-Trait Personality Inventory T = treatment group, WHOQoL-Bref = World Health 
Organization Quality of Life Brief Scale,  WLC = wait-listed control, Zerssen Bf-S/Bf-S’ = Well-being Scales 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

29 



 

 30

Detailed Summaries and Analysis of Empirical Investigations of Mindfulness-Based 

Interventions for Stress and/or Anxiety

 Over the last 16 years, an emergent literature base has been growing to support 

the efficacy for mindfulness-based programs to reduce symptoms associated with anxiety 

and stress and to promote wellbeing. Most of these studies have investigated MBSR 

specifically, which is a holistic 8-week program (meeting once a week for 2 hours) that 

includes three distinct formal mindfulness practices, sitting meditation, body scan, and 

hatha yoga (Kabat-Zinn, 1992). The highly structured format of MBSR has facilitated 

empirical investigations due to the relative ease of replication. The following review 

includes 8 investigations of MBSR and 2 studies that have examined hatha yoga to 

reduce psychological symptoms of stress and anxiety, and increase wellbeing.  

 Effectiveness of MBSR to reduce anxiety and promote wellbeing. Kabat-Zinn and 

colleagues conducted the first investigations of the mindfulness-based stress reduction 

(MBSR) in a clinical population as a treatment for anxiety disorders (Kabat-Zinn et al., 

1992; 1995). MBSR was created in 1979 by Kabat-Zinn, for use in an outpatient stress 

reduction clinic (Kabat-Zinn, 2003). The original educational program was developed to 

provide training to help ease suffering related to stress, pain, and chronic health issues in 

an outpatient population (Kabat-Zinn, 2003). MBSR was designed to provide a vehicle 

for patients who were not responding to traditional medical treatments, and/or were 

unsatisfied with conventional models of care, to assume responsibility for their own 

wellbeing (Kabat-Zinn, 2003). The 8-week, highly structured program includes weekly, 
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2-hour classes in three distinct mindfulness meditation techniques (yoga, body scan, 

sitting meditation; Kabat-Zinn, 1990). In addition, participants in the MBSR program are 

required to attend a one-day (7.5 hour) silent meditation retreat. Instructors for MBSR are 

expected to have completed extensive training in mindfulness practice and a daily 

meditation practice (Kabat-Zinn, 2003). 

 Several distinctions have been made between MBSR and other cognitive and/or 

cognitive behavioral interventions. These differences include several aspects related to 

meditation practice that are unique to the practice. For example, the emphasis in MBSR is 

on the identification of thoughts as simply thoughts, rather than assigning value to them 

as is the case for cognitive therapy approaches (Kabat-Zinn et al., 1992). In addition, 

participants are instructed to practice the formal meditation practices daily, even in the 

absence of anxiety symptoms. In this way, the practice is emphasized as a way of life, 

rather than a specific coping strategy. Thirdly, MBSR is conducted in a non-psychiatric 

medical setting with a heterogeneous population of patients with a wide variety of 

medical and psychological issues. In contrast, cognitive-behavioral therapy is typically 

provided to groups of patients with a common disorder. Moreover, the emphasis of the 

intervention is on the meditation practice rather than the alleviation of the symptoms of 

the disorder.   

 Another distinction between these approaches for anxiety is in the cognitive-

behavioral approach toward eliciting symptoms through systematic exposure to work 

towards desensitization. The meditation practices make no attempt to induce symptoms, 

yet if they occur, the patient is trained to consider this an opportunity to engage in 
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mindful coping strategies as an alternative to habitual responding. The final distinction 

involves the differences in observation skills utilized between these practices. For 

example, in MBSR, patients are instructed to focus attention in a one-pointed direction 

toward the breath or internal stimuli in order to observe these experiences in a non-

reactive way, when balanced with mindfulness. In comparison, other cognitive 

approaches involve external data gathering to perform a behavioral analysis of 

antecedents and consequences (Kabat-Zinn et al., 1992, p. 942). 

 The initial study (Kabat-Zinn, 1992) examined the effectiveness of MBSR to 

reduce symptoms of anxiety and depression at post-treatment and 3 month follow-up in a 

clinical population of 22 adults. The participants in the study ranged in age from 26 to 64 

years. The results of the preliminary investigation revealed that MBSR significantly 

reduced symptoms of anxiety and depression in post-test and these decreases were 

maintained in 3-month follow-up assessments.  In addition, for patients who reported 

having panic attacks, these attacks were significantly reduced in frequency and in 

severity in post-test and follow-up analyses.  

 Subsequently, Miller, Fletcher and Kabat-Zinn (1995) conducted a secondary 

analysis of these patients three years later. In this follow-up study, 18 of the original 22 

patients were studied on the same scales utilized before to assess symptoms of anxiety 

and depression. The study found that the patients had maintained the improvements in 

anxiety and depression, and in the frequency and reduced severity of panic attacks. The 

results also indicated that the majority of these patients had continued the meditation 

practices (n = 10 out of 18) and none of the participants had participated in another 
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treatment intervention since the original study. Qualitative results indicated that twelve of 

the patients rated the degree of importance of MBSR as 7 or greater on a scale of 1-10 (1 

= “of no importance” and 10 = “very important.” Five of the eighteen rated it as being 

“very important”, while only one indicated that it was “of no importance”. In addition, 16 

of the 18 participants responded that the program had had a “lasting value” for them. 

 These longitudinal data reflect benefits related to mindfulness practice over time 

and also suggest that participants find the practice enjoyable, since over half of the 

participants were still practicing these techniques three years later. The results did not 

indicate which of the formal meditation practices (i.e., body scan, sitting meditation, or 

yoga) was most effective, or most commonly used by the participants in this study. 

Another limitation of the study was the lack of a control group. Therefore, it remains 

unclear if the positive effects on anxiety were related to other factors unrelated to the 

practice, or to the passage of time. In addition, this research did not include 

instrumentation to assess mindfulness, or cognitive factors related to anxiety 

vulnerability. Moreover, the study did not include an outcome measure to assess 

psychological wellbeing or other variables of a positive nature. These issues reveal the 

need for additional research to explore these areas to elucidate possible mechanisms 

involved as a consequence of mindfulness training on anxiety. The following studies are 

indicative of some progress made by subsequent research to address these limitations.  

 For example, Chang, Palesh, Caldwell, Glasgow, Abramson, Luskin, Gill, Burke, 

and Koopman (2004) examined the effects of MBSR on stress, mindfulness self-efficacy, 

pain, and positive states of mind in a community sample of adults (N = 28, Mage = 47 
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years, SD = 12.17) ranging from 21 to 74 years of age. The program included 8 weekly 

sessions (150 minutes) and one, full day retreat. Weekly sessions included 45 minutes of 

meditation practice, 45 minutes of yoga, and a 1-hour group discussion. Participants 

received an audiotape to practice at home (45 minutes/ 6 days per week). The results of 

the repeated measure ANOVA indicated a significant reduction in scores of perceived 

stress in post-test, relative to pre-test. The results also found a significant increase in 

mindful self-efficacy scores from pre to post-test, F(1, 25) = 14.32, p = .001, and 

significant increases in positive states of mind. Limitations of this study included the lack 

of a control group, a high attrition rate, and a homogeneous sample of highly educated 

individuals (Chang et al., 2004). In addition, this study did not include an instrument to 

assess actual symptoms of anxiety or stress; only changes in perceived stress were 

measured. Therefore, it is unknown if these participants experienced a reduction in 

symptoms related to anxiety and/or stress. Furthermore, although mindfulness self-

efficacy was measured in this study, it was assessed only twice, pre and post. It would be 

interesting to know how this variable changed over the duration of the program in weekly 

reports, and if these changes were incrementally associated with the increases that 

emerged in positive states of mind.  This study also was limited in the sense that no other 

outcome variables related to wellbeing were assessed. The proposed study will extend the 

findings reported in this study by including an instrument to assess anxiety symptoms, 

and cognitive variables associated with anxiety pathology, and mindfulness, which were 

omitted in this research. The following studies provide data to suggest that cognitive 
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vulnerabilities are important variables that should be considered in the relationship 

between mindfulness-based training and symptom reduction and wellbeing.  

 Oman et al. (2008) recently evaluated the effects of MBSR training in comparison 

to a spiritually based intervention (active control) on perceived stress, rumination, and 

forgiveness, and hope in an undergraduate sample (N = 44; 80% female). The 

participants were randomly assigned to one of three groups, MBSR (n = 15), active 

control (n = 14), and wait-listed control (n = 15). The study involved three data 

collection points, pre-test, post-test, and 8-week follow-up. The effects of treatment were 

analyzed using four hierarchical linear regression models (HLM). The results of the 

investigation revealed that no adverse effects emerged from the training. No significant 

differences emerged in post-test and follow-up assessments between the MBSR and 

active control condition. For this reason, subsequent analyses aggregated both treatments 

into one treatment condition. The results showed greater decreases in perceived stress in 

the treatment group relative to controls at post-test; this difference reached statistical 

significance at the 8-week follow-up. In addition, the results indicated a significant larger 

increase in forgiveness and a trend for reductions in rumination in treatments compared 

to controls. The results found no significant differences in dispositional hope between 

groups. The findings reported in this study are consistent with others in terms of the 

effects of mindfulness-based interventions on perceived stress and the decreases that 

emerged in rumination among treatment participants. A limitation of this study was the 

absence of a measure to assess symptoms of anxiety and mindfulness. This would have 

been interesting since both treatment groups included mindfulness meditation practices. 
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The current study addressed these limitations and included the appropriate measures for 

symptoms of anxiety and mindfulness. In addition, the current study investigated the 

relationships among these variables with rumination scores to elucidate a possible 

mechanism of mindfulness training on reducing anxiety symptoms. The following study 

reported compelling evidence to support the mediating role of reductions in ruminative 

and avoidant behaviors between MBSR training and symptom reduction.  

 The research conducted by Jain, Shapiro, Swanick, Roesch, Mills, Bell, and 

Schwartz (2007) involved an active comparison condition in addition to a wait-listed 

control. In this investigation, participants were randomly assigned to a mindfulness-based 

intervention, relaxation training, or a control group to examine the effects on symptoms of 

distress, positive states of mind, rumination, and distraction (avoidance behaviors). The 

study involved 83 students (Mage = 25 years, n = 67 female) who reported symptoms of 

distress. The intervention was modeled after the MBSR program (i.e., yoga, and formal 

mindfulness techniques), however the participants met for only 4, 1 1/2 hour sessions, as 

opposed to 8, 2 ½ hour sessions due to scheduling conflicts. Participants in this study 

were also given tapes and manuals to facilitate practice at home. The comparison group 

involved a somatic relaxation practice that focused on stress reduction and also received 

tapes and manuals, and didactic information on relaxation and coping, for home practice. 

Practice logs were completed and collected from both groups. Participants completed all 

questionnaires at pre and post-intervention. In addition, weekly assessments were 

completed for positive states of mind and symptoms of distress during the course of the 

program. 
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 The results revealed that the comparison group reported higher baseline scores on 

rumination, compared to the meditation group. This finding is relevant since the students 

were able to choose between the two treatment groups. Participants in both treatment 

groups reported similar home practice times (M = 5.27 hours). Results of the pre, post-

test analyses indicated significant differences between treatment groups and controls on 

rumination and distraction. Post-hoc analyses revealed that the meditation group reported 

significantly lower post-test distraction scores than the relaxation group and controls. In 

terms of rumination, the meditation group experienced significantly lower scores in post-

test, relative to controls, while a non-significant trend emerged for the meditation group 

on this variable compared to the relaxation group. In contrast, the relaxation group did 

not experience significant differences in rumination and distraction compared with 

controls. The results of the weekly analyses revealed that distress scores significantly 

decreased over time and positive states of mind increased over time, among the treatment 

participants. Between group analyses of these findings indicated significant differences 

between both treatment groups compared to controls on symptoms of distress with large 

effect sizes reported for meditation (d = 1.36) and relaxation (d = .91). However, no 

significant differences on this variable emerged between the meditation and relaxation 

groups. Similar results were reported for positive states of mind, with significant 

differences emerging between both treatment groups relative to the wait-listed controls, 

yet no differences were found between the meditation and relaxation groups. However, 

the meditation group reported a greater effect size for positive states of mind, compared 

to the relaxation group (d = .71, and d = .25, respectively).  
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 These results indicate that both meditation and relaxation techniques are effective 

in reducing symptoms of distress and increasing positive states of mind. However, 

mediational analyses revealed that decreases in distress reported by the meditation group 

were partially mediated by decreases in rumination. Jain et al. (2007) suggest that 

mindfulness training may have a unique ability to reduce distress by reducing distractive 

and ruminating thoughts and behaviors, compared to somatic relaxation techniques. Yet, 

interestingly this study did not include an instrument to assess mindfulness. For this 

reason, it remains unclear if increases in mindfulness are responsible for the decreases in 

rumination and distractive thoughts and behaviors, or if this was due to other factors. This 

aspect is an important one given the group differences that emerged between the 

mindfulness practices versus relaxation training on the cognitive variables. Additional 

research is needed to explore this possibility. For this reason, the current investigation 

explored the relationships among mindfulness training, mindfulness, and cognitive 

vulnerabilities including rumination and distraction, and symptoms of anxiety. No 

previous studies have investigated all of these variables together. Another important issue 

that remains unaddressed in previous research is the relationship between mindfulness 

practice and the possible mediating factor of self-efficacy. Self-efficacy refers to ones’ 

perception of ability to perform a specific task to attain a desired outcome. However, the 

next study examined the role of a related construct and found that mindfulness practice 

was associated with significant increases in self as a source of control.  

 Astin (1997) conducted an investigation of the effects of the eight-week 

mindfulness based stress reduction program (MBSR) on psychological symptoms, sense 
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of control, and spiritual experiences in 19 undergraduate students (treatment, n = 12; 

control, n = 7). The MBSR protocol was modified slightly in this study and participants 

were instructed to practice 5 times a week, rather than 6 days per week. In addition, in 

contrast to traditional MBSR, there was no full day retreat. Participants were asked to 

complete pre-post measures of psychological symptoms of distress, perceptions of 

control in seven specific domains of functioning (i.e., self, career, body, mind, 

relationships, etc.), and also mode of control, motivation for control, and agency of 

control, and an instrument to assess core spiritual experiences. Participants also 

completed daily compliance diaries to assess the type of practice performed and for how 

long.  

 The results showed that the experimental group reported significant reductions in 

over psychological symptoms of distress, with a mean decrease in symptoms of 64% 

following the intervention, compared to controls. In addition, the treatment group 

reported significantly greater change in overall sense of control in specific domains, 

relative to controls. The results also indicated a positive effect of the treatment in positive 

and accepting modes of control, increases in self as a source of control, among others. 

The treatment group also reported significant increases on the index of spiritual 

experiences, compared to controls. The practice logs indicated that participants practiced 

an average of 3.5 days/week, 30 minutes per day over the course of the program.  

 Although these findings suggest improvements related to mindfulness training, 

the small sample size and the loss of control subjects due to attrition (2 of the treatment 

group and 7 controls dropped out prior to the post-test), are problematic in terms of 
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generalizing these results. However, several key aspects of this study merit attention. For 

example, although participants were instructed to practice 5 days per week for 45 

minutes, the logs revealed that in actuality, participants practiced only 3.5 days per week 

for 30 minutes. In fact, the results found that the amount of practice and the degree of 

change on symptoms of distress was not related. Thus, it appears that mindfulness 

interventions may have benefits for participants regardless of the amount of time the 

techniques are practiced at home. These results also indicate the potential benefits of 

mindfulness training to increase perceptions of self-agency. As an example, qualitative 

responses by participants included, “I am in control of my body’s reactions to things”, 

and “I now have a sense of direction and am not afraid to pursue it despite the obstacles” 

(Astin, 1997, p. 103). However, this study did not examine the effects of the intervention 

on mindfulness so it is unclear if the benefits were associated with growth in this core 

area. The following studies addressed this limitation in their investigations.  

 For example, Nyklicek and Kuijpers (2008) investigated the effects of MBSR on 

psychological wellbeing (i.e., perceived stress, vital exhaustion, positive and negative 

affect) and quality of life in a community sample. This research was conducted to clarify 

the relationship, if any, between mindfulness and positive benefits. This study employed 

random assignment of participants (n = 38 females, n = 16 males; Mage = 46 years) to one 

of two groups, treatment and wait-listed control. The treatment group received the MBSR 

program, completely adhering to standards of protocol developed by Kabat-Zinn (1990). 

For example, the program involved eight weekly, 2 ½ hour sessions and a full, one-day 

silent retreat in the sixth week. The three main components were 1) didactic instruction in 
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relaxation, meditation, and body-mind connections, 2) formal mediation practice 

(including yoga), and 3) group discussions. Participants were expected to complete 40 

minutes of daily meditation practice at home during the program.  

 The results of repeated measures MANCOVA revealed a significant main effect 

for time with decreases in psychological distress from pre to post-test. In addition, a 

significant interaction emerged between time and group such that the treatment group 

experienced a greater reduction in distress compared to controls. Additional analyses 

revealed moderate to large effect sizes for the differences between groups on each of the 

four variables comprising psychological distress. The Cohen’s d effect sizes ranged from 

.36, for negative affect to .91 for vital exhaustion. Another repeated measures 

MANCOVA was run for quality of life, this analysis revealed a significant main effect 

for time, and a significant interaction for time X group. Quality of life (i.e., general, 

environmental, physical, psychological, & social) increased from pre to post-test, with 

the treatment group outperforming controls. A final repeated measures MANCOVA was 

conducted on all three mindfulness subscales (i.e., dispositional mindfulness, accept 

without judgment, and observe). As with the previous variables, a significant main effect 

emerged for time and a significant interaction was found for time x group. Between 

group analyses revealed that the treatment group experienced greater increase in 

mindfulness from pre to post-test. Interestingly, another interaction effect was found for 

time X age X subscale. This finding was interpreted to indicate that younger participants 

reported greater increases in two of the three mindfulness subscales (i.e., accept without 

judgment, and observe), compared to older participants. Effect sizes for the difference 
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between groups for each subscale were moderate, d = .55 for general mindfulness, d = 

44, accept without judgment, and d = .69 for observe.   

 The above analyses revealed positive outcomes as a result of the MBSR program 

and therefore met conditions for possible mediation effects due to change in dispositional 

mindfulness. The results of ANCOVA analyses indicated that when change in 

dispositional mindfulness was included as a covariate in the relationship between 

perceived stress, and dispositional mindfulness, the time X group interaction was no 

longer significant. Nyklicek & Kuijpers (2008) speculated that these results indicate that 

the positive benefits of the intervention may have been mediated by a change in 

mindfulness. These findings indicate that mindfulness-based approaches may be unique 

when compared to other stress-reduction programs due to increases in mindfulness. This 

is an area of study that warrants further investigation, since very few studies have 

included mindfulness as a variable. Below is a review of a recent study that included 

mindfulness in a controlled investigation to compare the effects of MBSR to a cognitive-

behavioral stress reduction program.  

 In this study, Smith, Shelley, Dalen, Wiggins, Tooley, and Bernard (2008) 

compared the effectiveness of MBSR and cognitive-behavior stress reduction (CBSR) on 

perceived stress, psychological symptoms, mindfulness, psychological wellbeing, and 

pain levels, in fifty adults (Mage= 45 years; 80% female) who were recruited from the 

community. Participants in this study paid to attend one of two eight-week programs (3 

hours/session), a modified MBSR intervention (n = 36), or a cognitive intervention (n = 

14). The distinguishing factor between the groups was the focus on acceptance of 
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thoughts and feelings in MBSR (i.e., mindfulness approach), versus a focus on changing 

thoughts and feelings in the CBSR group (i.e. replacing irrational thoughts with rational 

thoughts); the concept of mindfulness was not mentioned in the CBSR group. The results 

of the pre-post analyses revealed the following; an initial difference was found for 

mindfulness at baseline between groups with the CBSR group reporting significantly 

higher scores than MBSR participants. In addition, post-test analyses revealed significant 

changes on all variables (i.e., increases in mindfulness, wellbeing, energy, and decreases 

in perceived stress, depression, neuroticism, binge eating, and pain) for the MBSR group. 

This was in contrast to the CBSR group who reported significant changes in only three 

variables, perceived stress, wellbeing, and depression in the expected directions. 

 Participants in the MBSR showed very large effects for depression and energy 

level, medium to large effects for perceived stress, neuroticism, well-being, and pain, a 

medium effect for change in mindfulness, and a small to medium effect for binge eating. 

In comparison, the CBSR group reported a very large effect for depression, a medium to 

large change in perceived stress, small to medium changes for neuroticism, wellbeing, 

and energy, and a very small change in binge eating. Interestingly, the CBSR group 

reported moderate decreases in mindfulness and a small increase in pain level in post-

tests. The differences between groups in effect size was large for mindfulness (1.05), 

energy (1.02), and pain (0.87); moderate for neuroticism (0.33), binge eating (0.33), and 

wellbeing (0.25), and small for depression (0.17) and perceived stress (0.08). Multivariate 

analyses revealed that the MBSR group reported a significantly greater overall change 

compared to the CBSR group. The findings in this study should be interpreted with 
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caution considering that participants were self-selected to groups. Moreover, the cost to 

attend the MBSR program was higher than that for the CBSR group (i.e. $195, and $70, 

respectively). However, the results indicate that the distinguishing focus of MBSR on 

mindfulness versus judging and control of thoughts in CBSR, may play a role in the 

differences in outcomes. For example, when averaged across all outcomes, the effect size 

for improvements was almost double for MBSR participants, relative to CBSR. The 

proposed study will examine this possibility and provide additional data to support this 

theory by comparing the effectiveness of a hatha yoga group (a mindfulness practice) and 

a cognitive approach (psychoeducation) on reducing symptoms of anxiety and improving 

psychological wellbeing. Only one other study has examined mindfulness in relationship 

to stress and anxiety and wellbeing. However, this investigation did not include a 

comparison or control group, the results of this study follow.  

 Carmody and Baer (2008) investigated mindfulness practice in a  
 
sample of adults (N = 174) enrolled in an 8-week clinical Mindfulness-Based Stress 

Reduction (MBSR) program. There was no control group. The participants completed a 

variety of measures to assess facets of mindfulness (i.e., observe, describe, act with 

awareness, nonjudge, and nonreactivity), perceived stress, physical symptoms, and 

psychological wellbeing at pre and post-test. Participants completed weekly 2 ½ hour 

sessions in formal mindfulness practice (i.e., yoga, sitting meditation, and body scan) and 

group interaction. Discussions in the group centered on member challenges and 

achievements using mindfulness for stressful situations. In addition, the participants 

received instructional cd’s for home practice of the meditation practices (45 minutes/day) 
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and completed and turned in weekly practice logs.  The results of the study, relevant to 

this discussion, found significant improvements in all variables (i.e., mindfulness, 

psychological wellbeing, perceived stress, & physical symptoms) at post-test , (p < .01). 

The largest effect sizes were reported among the mindful variables of observing, d = .91, 

and nonreactivity to inner experience, d = .86. In addition, the change in perceived stress, 

d = 1.02 was also quite large.  

 Carmody and Baer (2008) reported that each formal mindful practice (yoga, 

sitting meditation, and body scan) were associated with positive benefits. Specifically, the 

yoga practice was significantly associated with positive changes on four out of the five 

mindfulness facets, excluding describing. In addition, mediational analyses showed that 

the formal practice time of mindfulness was a significant predictor of the decreases in 

psychological symptoms), and increases in mindfulness. Increases in mindfulness 

emerged as a significant predictor in symptom reduction. Additional analyses found 

evidence to support the hypothesis that the relationship between practice time and 

psychological symptoms was completely mediated by increases in mindfulness skills. 

Moreover, similar findings emerged for perceived stress, which showed that mindfulness 

completely mediated the relationship between practice time and perceived stress.  

 Another important result of this research involved the unexpected finding that 

yoga was associated with positive change in more of the variables than the other mindful 

practices. Carmody and Baer (2008) found these results to be important since participants 

spent fewer days and fewer hours practicing yoga than the sitting meditation or body scan 

techniques. It was suggested that yoga may represent a unique opportunity for individuals 
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to achieve greater mindful attention to the body due to the associated body movements 

and stretching involved. In summary, the results of this study provide evidence to support 

the role of yoga to increase mindfulness. Moreover, increases in mindfulness were found 

to meditate the relationship between mindfulness training and wellbeing. However, this 

mediation was only partial, which suggests that other variables may be involved in this 

process. In addition, increases in mindfulness emerged as a significant predictor of 

symptom reduction and decreases in perceived stress. Collectively, with the two previous 

studies, these results provide support for the critical role of mindfulness to reduce 

psychological symptoms and promote wellbeing. Therefore, the current study included 

mindfulness in association with other cognitive variables, (i.e., rumination, anxiety 

sensitivity, and experiential avoidance) which have not been addressed in previous 

investigations, to clarify the nature of these relationships.  

 The final two studies in this review examined hatha yoga on symptoms of stress 

and wellbeing, which highlight the need for additional research in this area. For example, 

Michalsen et al. (2005) conducted one of the few studies that have investigated yoga 

practice alone on symptoms of stress and anxiety. This study involved 24 females that 

reported symptoms of emotional distress, between the ages of 26 and 51. These women 

chose to participate in one of two consecutive, three-month yoga programs. The program 

involved 2-weekly, 90-minute sessions. The first group was designated as the treatment 

(n = 16) and the second group, wait-listed controls (n = 8). The program involved 

training in Iyengar yoga, which is a type of hatha yoga practice emphasizing correct 

alignment. The instructor was experienced in teaching (15 years) and in working with 
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clients who suffer from mental distress. The participants were encouraged to practice the 

techniques at home during the program. The results of the study found that the treatment 

group reported significant decreases in perceived stress, state and trait anxiety, depression 

and anxiety, and fatigue, relative to controls in post-test assessments. Post-test scores of 

vigor and wellbeing were also significantly improved in the yoga group, compared to 

controls. There were no adverse effects of the practice for any participants and 13 of the 

16 women in the yoga group indicated plans to continue the yoga class. In addition, due 

to participant feedback, that the classes provided stress-reducing benefits, the researchers 

examined cortisol levels before and after yoga class in 11 females. These results showed 

a significant decline in cortisol levels in 9 out of 11 women from pre to post, as a result of 

a yoga class. These findings indicate support for the effectiveness of yoga specifically to 

reduce subjective and physiological symptoms related to stress in women. In addition, the 

women found the practice enjoyable and indicated that they would continue to practice 

yoga after the completion of the study. These findings suggest that yoga has benefits 

beyond that of reducing symptoms to promote wellbeing. Although this study did 

investigate the positive relationships among yoga practice, stress reduction, and 

wellbeing, there were no variables included to elucidate possible mechanisms for these 

effects. In addition, this study did not include a comparison group to compare differences 

between groups on these variables. Therefore, it remains unclear if the positive effects 

that emerged in this study unique to yoga practice, relative to other stress reduction 

practices. Thus, the current study extended the findings of this research to explore 

relationships among mindfulness, cognitive vulnerabilities related to anxiety pathology, 
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and wellbeing associated with yoga practice. The last study in this review compared the 

effects of yoga and a relaxation program to reduce stress and anxiety in a community 

sample; the results of this study follow below.  

 In this study, Smith, Hancock, Blake-Mortimer, and Eckert (2007) compared the 

effects of a ten-week hatha yoga program, and a ten-week relaxation intervention (i.e., 

progressive muscle relaxation training) on state-trait anxiety, psychological distress, and 

health-related quality of life. The sample included 130 adults (Mage= 44 years; 83% 

female) that were recruited from the community, on the basis of reporting mild to 

moderate levels of stress. The study included three assessment time points, pre-test, post-

test, and 6 week follow-up. The participants were randomly assigned to one of two 

groups, yoga (n = 68) , relaxation training (n = 63). The results of this study revealed that 

yoga and relaxation training were both associated with reductions in stress and anxiety 

scores and improvements in health-related quality of life over time. The results also 

indicated that yoga was more effective than relaxation in improving scores on mental 

health at post-test. The relaxation group reported greater increases in social functioning, 

mental health and vitality at follow-up compared to the yoga group. The researchers 

speculate that the greater effects of relaxation training versus yoga in follow up tests may 

be the result of lower levels of expertise and training involved for relaxation practice. 

Another interesting finding of this study was in terms of attendance. For example, 

participants in both groups only attended an average of five classes (out of 10), yet 

benefits emerged in short and long-term assessments. These findings suggest that yoga 

and relaxation training have positive benefits for participants on stress/anxiety symptoms 
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and in health promotion, even in short-term applications and that these effects may be 

maintained beyond the conclusion of the program. 

 In summary, a review of ten empirical studies revealed the positive effects of 

mindfulness-based practices on perceived stress, anxiety symptoms and psychological 

wellbeing. The effect sizes for these interventions in reducing symptoms related to 

anxiety and stress are moderate to large, ranging from .45 to 1.36. Similar findings 

emerged for increasing psychological wellbeing, with one study reporting an effect size 

of .77 (Carmody & Baer, 2008). Another important finding across three studies (Jain, et 

al., 2008; Smith et al., 2007; and Smith et al., 2008) was the effectiveness of 

mindfulness-based practices in comparison to physical and cognitive approaches of 

relaxation training. These studies reported that MBSR and hatha yoga were as effective 

or more effective than cognitive-based approaches and somatic relaxation in reducing 

symptoms of distress and increasing psychological and physical wellbeing. Several of 

these investigations have provided evidence to suggest that mindfulness practice may be 

unique compared to other relaxation practices due to its ability to increase levels of 

mindfulness in participants (Carmody & Baer, 2008; Nyklicek & Kuijpers, 2008). While 

Carmody and Baer found that yoga practice was associated with greater increases in 

aspects of mindfulness, compared to other mindfulness practices. Therefore the proposed 

study has been designed to explore the specific effects of yoga practice on mindfulness, 

anxiety symptom reduction and wellbeing. In order to present a complete picture of the 

elements to be addressed in this study, the following section provides descriptions of 

anxiety, the stress response, and cognitive variables that have been found to predispose 
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an individual toward the development of anxiety. Thereafter, a brief summary is included 

to provide the rationale for the current study. Research questions and hypotheses follow.  

Anxiety 

 The stress response. The relatively familiar concept of fight or flight was first 

introduced in 1914 by Walter Cannon to describe the physiological response to 

threat/stress. A stressor is the term used to describe a stimulus (either 

perceived/psychological or an actual/physical threat) that precipitates this response. This 

response to stress, commonly referred to as the stress response, represents the 

physiological processes that occur to restore homeostasis in the body (Sapolsky, 2004). 

Homeostasis refers to the internal regulatory processes of the cardiovascular, respiratory, 

digestive, urinary, and reproductive systems in order to maintain physiological stability 

and life for the organism (Naftel & Hardy, 2006). In recent times, the concept of 

allostasis has emerged to capture the body’s active process to maintain homeostasis via 

hormone production (i.e., cortisol, adrenalin), which helps us to adapt to challenge or 

change (McEwen, 1998). Allostasis primarily involves the sympathetic branch of the 

autonomic nervous system and the hypothalamic-pituitary-adrenal (HPA) axis. The 

perception of stress varies among individuals and is a function of genetic predisposition, 

and environmental factors (McEwen). However, once stress is perceived, or is anticipated 

(Sapolsky, 2004), allostasis occurs to release stress hormones. Initial responses to threat 

involve the activation of the sympathetic system to release adrenalin (also called 

epinephrine) within seconds. The secondary response system, the HPA axis occurs over 

minutes, with cortisol levels peaking approximately 20 to 40 minutes from the onset of an 
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acute stressor (Kemeny, 2003). Ideally, this period of activation is brief, once the threat is 

gone, the body returns to homeostasis, and is presumably adaptive. However, if this 

activated state continues and stress hormones remain at elevated levels over time the 

individual experiences allostatic load. This is a term used to characterize the long-term 

effects of the neural, endocrine, and immune processes involved during chronic stress, 

which ultimately lead do disease and/or dysfunction (McEwen, 1998).  

 Allostatic load can purportedly occur in a variety of circumstances including 1) 

repeated activation as a result of frequent stress, 2) a lack of adaptation to repeated 

stressors of the same type, which results in prolonged exposure to stress hormones, 3) an 

inability of the body to deactivate allostatic response, and 4) inadequate responses of 

particular aspects of the allostatic process cause compensatory increases in other aspects 

to produce undesirable effects (McEwen, 1998).  

 Early research by Hans Selye (1936) provided evidence to suggest a general 

pattern of stress activation regardless of the type of stressor, known as the General 

Adaptation Syndrome. This theory has been challenged in more recent times by research 

that has found that specific stressors invoke specific physiological patterns of activation 

(Weiner, 1992; Kemeny, 2003). Within the context of this new integrated specificity 

model, it is theorized that specific stressors and cognitive appraisals of them can 

dramatically alter the physiological response to promote adaptation (Kemeny, 2003). 

Lazarus and Folkman (1984) introduced the concept of cognitive appraisal to refer to the 

process of assigning meaning to situations on the basis of the perceived impact on 

wellbeing. Within this theoretical model, evidence has revealed distinct affective and 
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physiological responses to particular situations (Kemeny, 2003). This can be illustrated 

by research findings related to perceptions of threat versus challenge (Tomaka, 

Blascovich, Kibler, & Ernst, 1997). Perceptions of threat occur when an individual 

appraises that a situation demands an excess of resources available to her. In contrast, a 

situation will be perceived as a challenge if  the individual believes she has the resources 

needed to cope or effectively deal with the issue at hand (Tomaka et al.). Tomaka et al. 

reported that each appraisal (threat or challenge) is associated with a distinct 

physiological response pattern. Kemeny (2003) argues that these distinct patterns of 

activation are most likely due to the particular emotions invoked during stressful 

situations.  

 According to Kemeny (2003), if a threat to a goal is perceived to be controllable, 

physiological responses that promote engagement and active coping may be enacted.  

Conversely, if the threat to the goal is perceived to be uncontrollable, the physiological 

response may involve disengagement, withdrawal, inactivity, reduced effort (i.e., learned 

helplessness) and/or distress. The resources available to the individual purportedly 

moderate the above relationships.  

 The above scenarios set the stage for the justification and implementation of 

mindfulness-based interventions, to alleviate stress in some individuals, and potentially 

offset the development of pathology. For example, Hayes, Willson, Gifford, Follette and 

Strosahl (1996) and propose that experiential avoidance is the underlying mechanism 

involved in the development of many types of psychopathology. Barlow (2004) reported 
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that women are more likely than men to use avoidance strategies to cope with panic, 

while men are more likely to utilize other coping strategies such as alcohol use.  

 Previous traditions such as cognitive therapies targeted the replacement of 

irrational thoughts with rational ones, while behavioralists have utilized relaxation 

techniques. Hayes et al. and others have argued that these methods are in fact just better 

forms of experiential avoidance (Hayes et al., 1996).  Salters-Pedneault, Tull, and 

Roemer (2004) have further extrapolated from the literature that the suppression of 

emotional experience may lead to more negative beliefs regarding the emotional material 

and their ability to regulate emotions. As an example, Campbell-Sills, Barlow, Brown, 

and Hofmann (2006) reported that lower acceptance of emotions was associated with 

greater emotional suppression. Moreover, suppression was associated with lower self-

efficacy beliefs to cope with emotional events in the future. Therefore, many researchers 

have recently come to advocate acceptance and mindfulness-based approaches to treat 

symptoms of anxiety (Baer, 2003; Eifert & Heffner, 2003; Hayes, 2004; Hayes, Luoma, 

Bond, Masuda, & Lillis, 2006; Orsillo & Roemer, 2005; Shapiro, Carlson, Astin & 

Freedman, 2006).  Below is a brief description of the manifestations of anxiety as well as 

several cognitive processes that have been associated with the development of anxiety 

related psychopathology. Within each section, I provide evidence for the role of 

mindfulness practice to reduce each vulnerability.  

Anxiety Vulnerability 

 Anxiety symptoms. Broadly speaking, the general state of anxiety is comprised of 

cognitive, and somatic components (Thayer & Lane, 2000). Cognitive symptoms of 
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anxiety may include rumination/excessive worry (Nolen-Hoeksema, 2000), 

catastrophizing (Armstrong & Khawaja, 2002; Wientjes & Grossman, 1994), memory 

impairment (Kim & Haller, 2007), indecisiveness, and difficulties with attention (Gros, 

Antony, Simms, & McCabe, 2007). While somatic symptoms can include muscle tension, 

trembling, heart palpitations, increased heart rate, numbness/tingling in fingers and/or 

toes, headaches, back pain, restricted breathing, nausea, diarrhea, frequent urination, 

fatigue, skin flushing, sweating (Olatunji, Deacon, Abramowitz, & Tolin, 2006) 

dizziness, feeling unable to relax (Hoge, Tamrakar, Christian, Mahara, Nepal, Pollack, & 

Simon, 2006), among others. Yet, symptoms vary among women in presentation and 

intensity due to differences in perception (Armstrong & Khawaja, 2002; Houtveen, 

Rietveld, de Geus, 2003; Hunt, Keogh, & French, 2006), past experience (Heim & 

Nemeroff, 2001), biological determinants (Altemus, 2006; Klein & Corwin, 2002; 

McEwen, 2002; Taylor, Klein, Lewis, Gruenewald, Curung, & Updegraff, 2000), and 

environmental influences such as lifestyle/societal/culture (Halbreich, Alarcon, Calil, 

Douki, Gaszner, Jadresic, Jasovic-Gasic, Kadri, Kerr-Correa, Patel, Sarache, & Trivedi, 

2007; Haug, Mykletun, Dahl, 2004; Hoge, et al., 2006; Miller & Stiver, 1997).  

 Anxiety sensitivity. Reiss and McNally (1985) argue for a conceptualization of 

anxiety that is comprised of two factors, anxiety expectancy and anxiety sensitivity. In 

this model, anxiety expectancy is proposed as an associative learning process in which 

the individual learns to associate a particular stimulus with anxiety/fear. Whereas anxiety 

sensitivity represents the beliefs of an individual concerning the experience of 

anxiety/fear For example, the belief that the symptoms of anxiety will result in the 
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following consequences to the individual, social (i.e., potential embarrassment), somatic 

(i.e., physical illness/disease), and/or cognitive (i.e., additional anxiety, worry, 

rumination), (Reiss, Peterson, Gursky, & McNally, 1985). Within this framework, it is 

suggested that higher levels of anxiety sensitivity increase a) vigilance to anxiety-

provoking stimuli, b) worry about becoming anxious, and c) motivation to avoid these 

stimuli. Recent evidence suggests that anxiety sensitivity may contribute to the risk of 

developing an anxiety disorder (Taylor, Jang, Stewart, & Stein, 2008). Another study by 

Kashdan, Zvolensky and McLeish (2008) found that anxiety symptoms were the greatest 

for individuals with high levels of anxiety sensitivity and difficulties in affect regulation. 

In addition, Armstrong and Khawaja (2002) found that women in the general population 

report significantly higher levels of anxiety symptoms, anxiety sensitivity, and 

catastrophic cognitions relative to men.  

 For example, cognitive theorists have argued that among individuals with anxiety 

disorders, there is a propensity to assign negative, catastrophic interpretations to physical 

and/or psychosocial experiences of anxiety (Beck & Clark, 1997; Clark, 1986; Reiss & 

McNally, 1985; Taylor, 1999; Zinbarg, Barlow, Brown, & Hertz, 1992). This 

phenomenon has been defined by Reiss and McNally as anxiety sensitivity. This 

theoretical perspective has been supported by evidence to suggest that women 

misinterpret symptoms of anxiety and perceive them to be more dangerous or 

catastrophic compared to men in clinical (Hewitt & Norton, 1993) and non-clinical 

populations (Armstrong & Khawaja, 2002; Stewart, Taylor, & Baker, 1997).  While other 

studies have reported data to validate the role of anxiety sensitivity in predicting anxiety 
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disorders (Reiss, Peterson, Gursky, & McNally, 1986; Schmidt, Zvolensky, & Maner, 

2006).  

 Recently, an investigation of anxiety sensitivity between men and women 

revealed interesting etiological differences (Taylor, Jang, Stewart, & Stein, 2008). For 

example, this study involved 245 monozygotic, and 193 dizygotic twin pairs (n = 658 

women, n= 218 men) from the general population. Participants were compared according 

to scores on the three dimensions of anxiety sensitivity (i.e., physical, cognitive, and 

social concerns). It was revealed that for women, each dimension was influenced by a 

combination of genetic and environmental factors. For women, heritability was 

significantly associated with greater scores in anxiety sensitivity. In contrast, among the 

men, the results indicated that anxiety sensitivity scores on all dimensions were related to 

environmental factors only. For these reasons, additional research is needed to determine 

the effectiveness of particular interventions to reduce anxiety sensitivity in women. If 

interventions are effective in reducing anxiety sensitivity, it is conceivable that such 

treatments could preclude the development of anxiety disorders in women who are 

genetically susceptible. There is evidence to suggest that mindfulness practice could 

potentially reduce levels of anxiety sensitivity. As an example, McKee, Zvolensky, 

Solomon, Bernstein, and Leen-Feldner (2006) found that higher levels of anxiety 

sensitivity were associated with lower levels of mindfulness (e.g., acceptance & 

awareness). Moreover, as levels of anxiety sensitivity increased, the participant’s ability 

to limit their attention to the present moment, and their ability to experience the present 
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moment without evaluation, decreased. This suggests that mindfulness practices such as 

yoga could decrease levels of anxiety sensitivity and promote wellbeing.  

 Experiential avoidance. Experiential avoidance has long been associated with 

psychopathology and is defined as the process that arises when an individual is unwilling 

to be present with private experiences such as feelings, thoughts, memories, and/or body 

sensations (Hayes et al., 1996; 2004). Moreover, the individual will act to change the 

form or frequency of the experiences and the situations in which they arise, even in the 

face of psychological harm (Hayes et al., 1996; 2004). Hayes et al. (2004) argue that 

experiential avoidance is a maladaptive process that affords the individual an escape from 

the experiences that are negatively evaluated by the individual. It has been suggested that 

experiential avoidance can be more broadly conceptualized to encompass many other 

types of behaviors and/or processes that an individual may use to avoid unpleasant 

realities such as rumination, and thought suppression (Hayes et al., 2004). Kashdan, 

Barrios, Forsyth, & Steger (2006) investigated the relationships among experiential 

avoidance, coping styles, rumination, and symptoms of anxiety in two studies involving 

an undergraduate population. The results of the preliminary study found that experiential 

avoidance mediated the effects of maladaptive coping, emotional response styles and 

uncontrollability on anxiety related distress. The second study examined experiential 

avoidance, psychological distress, and hedonic functioning in students over a 21-day 

period. The results of this study showed that experiential avoidance completely mediated 

the effects of emotional suppression and cognitive reappraisal on daily experiences, both 

positive and negative. It was also reported that experiential avoidance was associated 
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with diminished daily positive affective experiences and healthy life appraisals as well as 

being associated with diminished positive events, more frequent negative events, and 

greater negative affective experiences. These findings provide support for the critical role 

of experiential avoidance in predicting psychopathology and a diminished quality of life.  

 Eifert and Heffner (2003) conducted a study to compare the effects of an 

acceptance versus a controlled environment on avoidance behaviors in female students 

who reported high levels of anxiety sensitivity. These women were randomly assigned to 

one of three conditions, an acceptance context, a control context (diaphragmatic 

breathing), and a no-instruction group. The study involved exposing the women to an 

anxiety-producing CO2 situation that is designed to induce autonomic arousal, shortness 

of breath, dizziness, and tachycardia. It was hypothesized that women in the acceptance 

condition, which involved the use of training that helped the women to mindfully observe 

and accept negative experience, would report less avoidance relative to women in other 

conditions. The study found evidence to support this hypothesis; women in the 

acceptance condition were less avoidant and reported less intense fear and cognitive 

symptoms, relative to the other conditions. These women also reported less catastrophic 

thoughts during the experiment compared to the control and no-instruction conditions. 

This evidence suggests that mindfulness-based approaches can reduce experiential 

avoidance behaviors in women who report psychological distress.  

 Perceived stress. Lazarus (1966; 1977) conducted revolutionary studies on the 

primacy of cognitive appraisal processes in stress and emotion over thirty years ago. 

Since that time, Lazarus and Folkman (1984) and others have produced evidence to 
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support the role of cognitive appraisal in predicting stress responses and to develop more 

complex theories of appraisal (Tomaka, Blascovich, Kibler, & Ernst, 1997). Modern 

conceptualizations depict a multidimensional view of threat and challenge responses 

(Tomaka et al., 1997) that are comprised of affective, cognitive, physiological, and 

behavioral components. Cognitive theorists argue that physiological threat and challenge 

emerge as a consequence of whether an individual evaluates his coping ability as being 

sufficient to meet demands (Tomaka et al., 1997). In a series of three studies, Tomaka et 

al. randomly assigned students to complete an arithmetic task in one of two conditions 

designed to simulate either threat (accuracy of performance) or challenge (emphasizing 

effort and doing one’s best). Physiological responses were recorded prior to, and 

continuously throughout the duration of the task. The results indicated no differences 

between these students in performance, however, students in the threat condition 

demonstrated physiological activation consistent with threat, and appraised the task as 

being more threatening, relative to students in the challenge condition. In the second 

study and third studies, participants were exposed to experimental conditions designed to 

stimulate physiological activations consistent with either threat (cold pressor task) or 

challenge (stationary bike). Participants were questioned after the tasks to determine 

cognitive appraisals of the task. The results indicated that physiological manipulations 

toward threat or challenge had no effect on cognitive appraisals by participants. These 

findings indicate the importance of situational contexts in determining physiological 

responses to a potential stressor. This is a critical component that is targeted in 

mindfulness-based approaches, in the sense that the individual is instructed to simply 
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observe and be aware of inward and outward experiences, and/or events, without 

evaluating. In this way, situations that an individual may have previously associated with 

distress are appraised neutrally. This in turn will influence the physiological responses to 

the situation and create a more positive sense of wellbeing. Recent findings support this 

theory, for example, Carmody and Baer (2008) reported that mindfulness practices, 

specifically yoga was associated with decreases in perceived stress. Michalsen et al. 

(2005) also reported significant reductions in perceived stress for distressed women after 

participating in a 3-month yoga program. Other researchers have reported similar 

findings with reductions in perceived stress at post-test as a result of mindfulness training 

(Chang et al., 2004; Nyklicek & Kuijpers, 2008; Oman et al., 2008; Smith et al., 2008).  

 Rumination. The tendency to ruminate is characterized by repetitive, passive 

thinking about negative emotions and a focus on symptoms of distress (Nolen-Hoeksema, 

2000). Investigations into the content of ruminative thought have revealed patterns of 

self-focused attention on personal problems, negative tone, self-criticism, and self-blame 

for problems (Lyubomirsky, Tucker, Caldwell, & Berg, 1999). In addition, dysphoric 

rumination is associated with reduced confidence, optimism, perceived control, and 

problem solving ability (Lyubomirsky et al., 1999). Nolen-Hoeksema (2000) reported 

that rumination predicted depression and anxiety in a large community sample. The 

researcher in this particular study proposed that rumination may reflect a excessive need 

for the individual to understand and gain control over circumstances in one’s life. 

Ruminative thoughts are thought to contribute to anxiety through a heightened vigilance 

of one’s environment and emotions, in addition to the repetitive quest for clarity (Nolen-
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Hoeksema, 2000). Thus, rumination represents a narrowed attentional focus toward the 

issues in one’s life; this is in contrast to the expanded views of acceptance and awareness 

that are inherent in mindfulness practices. Recent investigations have reported that 

mindfulness-based practices significantly reduce ruminative thought in college students 

(Jain et al., 2007; Oman et al., 2008). Jain et al. reported that a mindfulness intervention 

was more effective in reducing ruminative thoughts and behaviors than a comparison 

group trained in relaxation. For this reason, Jain et al. argue that mindfulness meditation 

may be unique in its ability to reduce ruminative thought and subsequently reduce 

distress.   

Self-Efficacy 

 Self-efficacy is a variable that has been found to be a critical predictor of behavior 

change in various domains of health promotion (Bandura, 1997, 2004; Lee, 2007; 

Maibach & Murphy, 1995). Self-efficacy is the belief of an individual that he or she is 

capable of initiating and performing a task in a given situation (Bandura, 1997). Self-

efficacy is usually thought to influence behavior in specific domains of action and is 

considered to be a universal construct, which applies to all individuals regardless of race, 

gender or culture. Additionally, self-efficacy beliefs are posited to influence self-

regulatory processes, effort, and persistence in the face of obstacles (Bandura, 1997). 

Perceived self-efficacy affects behavior indirectly through cognitive, affective, 

motivational, and decisional processes. Finally, some have argued that affective self-

efficacy beliefs determine an individuals’ resiliency to adversity and her vulnerability to 

stress and depression (Bandura, Caprara, Barbaranelli, Gerbino, & Pastorelli, 2003).  



 

 64

  Previous studies have validated the importance of high self-efficacy beliefs in 

adopting and initiating health related changes. For example, Rimal (2000) found that self-

efficacy beliefs mediated the relation between knowledge and behavior in individuals, 

using data from a large-scale population study. In longitudinal analyses, increases in self-

efficacy beliefs were associated with greater correlations between knowledge and 

behavior change. Similar patterns emerged in the cross-sectional data, which revealed 

that knowledge-behavior correlations were higher among individuals with high self-

efficacy beliefs, relative to low self-efficacy beliefs. A similar line of research by 

Seligman (1975) provided support for the argument that perceived helplessness to 

effectively control one’s environment is associated with distress and depression. In 

contrast, setting goals and being given the tools to attain them can help facilitate positive 

change/growth and well-being in women through a personal sense of environmental 

mastery.   

 In the proposed study, self-efficacy will be assessed via the State Hope Scale 

(Snyder, Sympson, Ybasco, Borders, Babyak, & Higgins, 1996). Snyder et al. argue that 

hope is comprised of two components, agency and pathways. Within this model, agency 

is defined as “the belief in one’s ability to initiate and sustain actions”, while pathways is 

defined as the, “belief in one’s capacity to generate routes to reach goals” (p. 321). 

Moreover, Snyder et al. suggest that the construct of hope extends the concept of self-

efficacy to include another dimension of goal directed behavior, which is planning to 

meet goals (i.e., pathways). Snyder et al. (1996) reported evidence that situational hope 

was positively related to ongoing self-esteem and positive affect, and negatively 
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associated with ongoing negative affect. In addition, in an experimental manipulation to 

induce participant recall of past performance, of previous success or failure, it was 

revealed that situational hope scores changed in the expected direction (Snyder et al., 

1996). This finding suggests that situational hope is dependent upon the environmental 

context and will vary accordingly. Therefore, the current study examined scores on this 

variable over seven data collection points to assess growth over time. 

Summary and Conclusions 

 Previous research has revealed that mindfulness and cognitive variables 

associated with anxiety related pathology may mediate the relationship between 

mindfulness practice and symptom reduction and wellbeing. For example, previous 

investigations have found that reductions in rumination (Carmody & Baer, 2008; Jain et 

al., 2007; Nyklicek & Kuijpers, 2008) and perceived stress (Chang et al., 2004; 

Michalsen et al., 2005; Oman et al., 2008; and others) are important variables to consider. 

However, there is a need for additional studies to explore these and other cognitive 

vulnerabilities toward developing anxiety pathology such as experiential avoidance, and 

anxiety sensitivity, which have been neglected in previous studies. In addition, research is 

needed to examine the effectiveness of yoga to increase self-efficacy beliefs to achieve 

personal goals, since this construct has been found to be a significant factor in health 

promotion and wellbeing (Bandura, 1997). Therefore, the current investigation built upon 

previous research that investigated the effectiveness of mindfulness-based training to 

reduce symptoms associated with anxiety and promote wellbeing in the following ways. 

For example, the current study examined the effectiveness of hatha yoga as complete 
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mindfulness practice to isolate any unique benefits that result from yoga training. This 

was important since most of the previous mindfulness investigations have included yoga 

in addition to other mindfulness practices and stress reduction training and instruction. 

Secondly, this study examined a variety of cognitive variables as possible mechanisms in 

the relationship between mindfulness training and symptom reduction. These variables 

have been found to be associated with development of anxiety related pathology in 

previous studies and include rumination, experiential avoidance, anxiety sensitivity, and 

perceived stress. No previous studies have examined these variables together in 

relationship with yoga practice. And finally, this study investigated mindfulness and self-

efficacy to achieve personal goals as possible mechanisms underlying the positive effects 

of yoga practice on wellbeing. Below are the research questions that were addressed in 

this study.  

  

Research Questions and Hypotheses 

1.  Will symptoms of anxiety (BAI) and anxiety vulnerability (PSS, ASI, AAQ, 

 RRQ)   improve from baseline (T1) to post-treatment (T7) assessment? 

 H1 It was expected that the yoga treatment would improve anxiety symptoms as 

 indicated by scores on instruments to assess anxiety, perceived stress, anxiety 

 sensitivity, emotional avoidance, and rumination, in post-treatment (T7) 

 assessments compared to baseline (T1).   

2. Will psychological wellbeing, mindfulness, and self-efficacy improve from 

baseline (T1) to post-treatment (T7) assessments? 
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 H3  It is expected that the yoga intervention will improve psychological wellbeing, 

 mindfulness, and self-efficacy in post-treatment (T7)  assessments, relative to 

 baseline (T1).  

3. Will participants experience individual growth over time as assessed by weekly 

assessments (T1 through T7) for anxiety symptoms, perceived stress, mindfulness, 

and self-efficacy?  

 H5 It is expected that the yoga group will report increases in mindfulness, and 

 self-efficacy, and decreases in anxiety symptoms and perceived stress over time 

 from baseline (T1) through completion of the program (T7).  
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3. Methodology

 

 This chapter describes the research methodology including a description of the 

study participants, instrumentation, description of the intervention, and data collection 

and analysis procedures.  

Study Setting and Participants 

 Eighteen individuals were originally recruited for the study at the hospital through 

the use of flyers and through personal contact with the researcher during the week prior 

to the study. The researcher and assistant were stationed in the cafeteria to provide 

information to interested employees about the 6-week program; most participants were 

recruited in this way. The original study design involved random assignment to one of 

two programs, hatha yoga and an active control. However, only two participants showed 

up for the active control group. For this reason, although I continued to meet with 

controls, no data was collected. A total of nine women (N = 9) enrolled for the yoga 

program and received the orientation packet described above. Of these women, seven 

women attended the first session, one woman subsequently dropped out of the study for 

personal reasons.  The final group consisted of six participants that attended at least 4 out 

of 6 sessions. At the completion of each session, participants completed four 
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questionnaires (57-items) prior to leaving during the 15 minutes that were allocated for 

this purpose. 

 The six women ranged in age from 27 to 65 (M = 48.67 years, SD = 14.42 years). 

The eligibility criteria included the following: 1) 18 years of age or older, 2) employed by 

the hospital, 3) no previous experience with a regular yoga practice, 4) no diagnosis of an 

anxiety disorder, and 5) not currently under psychological care/treatment. Below are 

individual profiles of each participant by subject number. 

 Employee 1. Employee 1 was a 61 year-old married, Caucasian woman with a 

degree in nursing. She reported that she is a Christian and attends religious services once 

per week and prays or mediates once per day. She also reported that she exercises daily 

and that her current health is excellent. Employee 1 reported a current stress level at the 

beginning of the program as moderately stressed. This individual reported that she works 

full-time and is also a full-time doctoral student. She reported that this was her first 

experience with a yoga class, and she attended 4 out of 6 sessions.  

 Employee 2. Employee 2 was a 32 year-old married, Caucasian women with a 

bachelor’s degree. Her religious affiliation was reported as Roman Catholic, and she 

reported that she attends religious services once per week. She reported that she rarely or 

never prays or meditates. Her exercise level was reported as 3 times per week or more, 

and her current health at baseline was fair. She reported that she was mildly stressed at 

baseline (T1). This individual attended 4 out of 6 sessions.  

 Employee 3. Employee 3 was a 52 year-old married, Caucasian woman with a 

nursing degree. She reported that she is a Roman Catholic and she attends services once 
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per week. She also reported that she prays or meditates once per day. She exercises twice 

per week and rated her health as good at baseline (T1). She reported that she was mildly 

stressed. She attended 5 out of 6 sessions.  

 Employee 4. Employee 4 was a 55 year-old married, Caucasian woman with a 

master’s degree in nursing science. Her religious affiliation was reported as Roman 

Catholic and she attends services several times per month. She reported that she exercises 

twice per week and her current health at baseline was good. She reported that she was 

moderately stressed at baseline. Employee 4 reported on the exit survey that she an event 

occur during the program that was extremely stressful. She also commented on her 

practice log that it was “one of the toughest times in my life” She attended 5 out of 6 

sessions.  

 Employee 5. Employee 5 was a 27 year old Caucasian women who reported that 

she was separated. She has a certification in medical transcription. Her religious 

affiliation was Christian and she attends services once per year. She reported that she 

prays or meditates twice or more per day. She reported that she exercises none or rarely 

and that her current health at baseline was fair. She reported being extremely stressed at 

baseline due to being in the process of divorce. She attended 5 out of 6 sessions and was 

disappointed to miss the one session due to illness. This woman reported the most 

consistent and also the overall highest number of minutes of home practice per week.  

 Employee 6. Employee 6 was a 65-year old married, Caucasian woman. She 

reported that she had a degree in nursing. Her religious affiliation was Judaism and she 

attends services once per year. She reported that she rarely or never prays or meditates. 
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Her exercise level was reported as none or rarely and her health was rated as good at 

baseline. She reported that she was mildly stressed at baseline and she attended 5 out of 6 

sessions.  

 The hospital in the current study is located in the Northeast United States. The 

overall mission statement for the hospital is to “improve the health of the diverse 

community we serve through excellence in patient care, education, and research”. The 

facility is a 182-bed, not-for-profit, community hospital that has been awarded several 

prestigious performance awards including the US Senate Productivity and Quality Award 

(2006), and most recently, achieved Magnet Status for nursing excellence. The hospital 

employs a diverse workforce of 1,555 and 1,080 medical staff. The setting for the yoga 

program was a large conference room. The program was held on Saturday mornings from 

11 am to 1:30 pm for six consecutive weeks. There was no fee to participate.  

 

Study Variables 

 Dependent variables. The dependent variables were 1) anxiety symptoms, 2) 

anxiety vulnerability (i.e., perceived stress, anxiety sensitivity, experiential avoidance, & 

rumination), 3) mindfulness, 4) self-efficacy (as measured on the State Hope Scale), and 

6) psychological well-being. 

Instruments 

 Demographics. This brief 10-item questionnaire (Appendix B) asked participants 

to provide information relating to age, marital status and ethnicity, current exercise, 
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spiritual/religious practice, as well as perceptions of current physical health and stress 

level.  

 The Beck Anxiety Inventory (BAI), (Beck, Brown, Epstein, & Steer, 1988) is a 21-

item scale to assess the severity of anxiety symptoms (Appendix C). This instrument is a 

4-point likert-type scale with the following categories of anxiety symptoms: (0), “not at 

all”, (1), “mildly but it didn’t bother me much”, (2), “moderately, it wasn’t pleasant at 

times”, and (3), “severely- it bothered me a lot”. The instrument contains symptoms of 

“feeling hot”, “heart pounding”, “scared”, etc. The participants were asked to indicate 

how much they were bothered by the symptom in the past week. Reliability in previous 

research as indicated by Chronbach’s alpha ranged from .92-.94 for adults. Construct 

validity is also good with correlations between .47 and .58 on related measures. 

Anxiety Vulnerability: Comprised of scores on the following four scales.  

 Acceptance and Action Questionnaire (AAQ; Hayes et al., 2004) a 9-item 

measure that includes statements related to experiential avoidance (Appendix D). A 

sample item is, “Anxiety is bad”. Participants are asked to respond to each statement 

using a 7-point, Likert-style scale ranging from 1, never true to 7, always true. Previous 

research has reported good reliability and validity in non-clinical and clinical populations 

(Hayes et al. 2004). Total scores on the AAQ range from 9 to 63 with greater scores 

reflecting greater experiential avoidance.  

 Anxiety Sensitivity Index (ASI; Reiss et al., 1986) is a 16-item questionnaire that 

assesses anxiety sensitivity (Appendix E). Responses are made on a 5-point Likert-type 

scale (0 = very little to 4 = very much). Items indicate the degree to which an individual 
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expects negative consequences to anxiety-related symptoms. A sample item is, “It scares 

me when I feel shaky”, and “when I am nervous, I worry that I might be mentally ill”. 

Previous research has reported good internal consistency in clinical and non-clinical 

populations, and good test, re-test reliability (Peterson & Reiss, 1992). Total scores for 

this scale range from 0 to 64 with higher scores reflecting greater anxiety sensitivity.  

 Rumination-Reflection Questionnaire (RRQ; Trapnell & Campbell, 1999) is a 24-

item scale to measure two aspects of self-focus, rumination and reflection. Only the 12-

item rumination scale will be utilized in this study (Appendix F). Responses are made 

according to a 5-point, Likert-type scale that ranges from 1, strongly disagree to 5, 

strongly agree.  A sample item is, “I always seem to be rehashing in my mind recent 

things I’ve said or done”. The total score ranges from 12 to 60 with higher scores 

reflecting higher levels of rumination. Trapnell and Campbell reported good reliability, 

alpha > .90, and validity for the scale.  

 Perceived Stress Scale (PSS; Cohen, Kamarck, & Mermelstein, 1983). This brief 

scale is comprised of 10-items that assess the degree to which an individual perceives 

situations in one’s life as stressful (Appendix G). The original scale was revised for this 

study to reflect feelings over the last week, rather than in the last month. Respondents are 

asked to rate the occurrence of thoughts and feelings related to stress on a 5-point Likert 

style scale with values ranging from 0, never to 4, very often. A sample item includes, 

“Over the last week, how often have you felt that you were unable to control the 

important things in your life?” Cohen and Williamson (1988) reported good reliability 
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and validity for this scale (alpha coefficient = .78). Total scores range from 0 to 40 with 

greater scores reflecting higher levels of perceived stress.  

 The Philadelphia Mindfulness Scale (PHLMS; Cardaciotto et al., 2008). This 20-

item scale assesses two components of mindfulness, acceptance and awareness 

(Appendix H). The items are rated on a 5-point Likert-type scale (1 = never, to 5 = very 

often). Awareness items include, “I notice changes inside my body, like my heart beating 

faster or my muscles getting tense” and acceptance, “I try to stay busy to keep thoughts 

or feelings from coming to mind.” Cardaciotto et al. report that the acceptance subscale 

was found to  negatively correlate with anxiety and rumination; good internal reliability 

and validity were reported in clinical and non-clinical samples. Total scores on both 

subscales range from 20 to 100, higher scores reflect greater mindfulness.  

 Scales of Psychological Well-Being (PWB; Ryff & Keyes, 1995). This is an 54-

item scale that is comprised of six 9-item scales of psychological well-being including 

autonomy, environmental mastery, personal growth, positive relations with others, 

purpose in life, and self-acceptance (Appendix I). Participants respond using a 6-point 

scale with the following categories: (1), “strongly disagree”, (2), “moderately disagree”, 

(3), “slightly disagree”, (4), “slightly agree”, (5), “moderately agree”, and  (6), “strongly 

agree”.  Examples from each scale are as follows: from the positive relations with others, 

“most people see me as loving and affectionate”, purpose in life, “I have a sense of 

direction and purpose in life”, self-acceptance, “I envy many people for the lives they 

lead”, autonomy, “I am not afraid to voice my opinions, even when they are in opposition 

to the opinions of most people”, environmental mastery, “I generally do a good job of 
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taking care of my personal finances and affairs”, and personal growth, “In my view, 

people of every age are able to continue growing and developing.” The PWB has been 

found to have high reliability and validity in numerous population studies. Total scores 

on all scales range from 54 to 324, with higher scores reflect greater psychological 

wellbeing. 

 State Hope Scale (Snyder et al., 1996) is a brief, 6-item scale to assess goal-

directed thinking at a given moment in time (Appendix J). The scale is comprised of two 

subscales reflecting agency and pathways, responses are made on an eight-point scale 

from 1, definitely true to 8, definitely false. Total scores range from 6 to 48; higher scores 

reflect greater self-efficacy beliefs. A sample item includes, “I can think of many ways to 

reach my current goals.” Previous studies have reported good validity and reliability, with 

alphas ranging from .79 to .95 in non-clinical samples (Snyder et al.).  

Brief Exit Survey and Practice Logs  

 Brief exit survey. At the conclusion of the program and after the completion of the 

questionnaires, participants completed a brief survey regarding their experience with the 

program (see Appendix K). The survey was comprised of nine (9), open-ended and set-

response items including, “What did you find most helpful in this program? “please 

describe” and, “Overall, how honest were you about your daily practice as indicated on 

your practice logs?” responses for this item range from 0-not at all honest, to 4-extremely 

honest.  

 Practice/Homework Logs. These daily logs were collected weekly from 

participants to evaluate compliance. Participants were asked to complete the log each day 
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to report the type of practice performed and the time allotted to the practice (see 

Appendix L).  

Research Design 

 All  instruments were administered prior to the intervention at baseline (T1), and 

four of the instruments to assess symptoms of anxiety, perceived stress, self-efficacy, and 

mindfulness, a total of 57-items, were administered weekly (weeks 1-5, T2-T6) at the 

conclusion of each session, to reveal changes over time (individual growth trajectories) 

on these variables. At the conclusion of the program, following session 6, all eight (8) 

instruments (147-items) were completed for post-treatment analyses (T7). In addition, the 

brief exit survey (9 items) was completed at this time.  

 Independent variable. The independent variable in this study was the hatha yoga 

intervention. The yoga intervention consisted of six-weeks of instruction in a mindful 

hatha yoga practice. Each session lasted 1 1/4 hours (the remaining 15 minutes was used 

to complete and collect weekly surveys). Each session involved the three primary aspects 

of yoga practice as described earlier (i.e., physical postures, meditation, and breathwork). 

The author is a certified instructor of hatha yoga and was the facilitator for all groups. 

The overall aim for the program was to provide the participants instruction in creating a 

basic, home yoga practice. Each participant received a 30-minute DVD for home yoga 

practice that was created by the researcher. The instructions emphasized the non-

competitive nature of the program. In addition, focus was given toward the goal of 

mindful attention to the breath, and proper alignment of the body, as participants moved 
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in and out of postures, in a slow, controlled manner. Table 1 provides an overview of 

each session.  

Table 3 

 Contents of a 6-Week Hatha Yoga Intervention for Women  

Session Main Topics of Intervention Sessions 

Session One Welcome and brief introductions among participants. 
General instructions regarding the goals of the program 
were provided.  Introduction to mindful yoga. Practice 
included instruction in several basic postures, mindful 
breathing techniques, and awareness of proper 
alignment. Each participant received an instructional 
DVD for daily home practice (30 minutes). The weekly 
survey (57-items) was administered at the completion 
of the class. 

Session Two Daily practice logs were collected. Practice included 
warm-up and centering breathing exercises, new 
postures, mindful breathing techniques, and awareness 
of proper alignment. The weekly survey (57-items) was 
administered at the completion of the class.  

Session Three Daily practice logs were collected. Practice included 
warm-up and centering breathing exercises, new 
postures, mindful breathing techniques, and awareness 
of proper alignment. The weekly survey (57-items) was 
administered at the completion of the class. 

Session Four Daily practice logs were collected. Practice included 
warm-up and centering breathing exercises, new 
postures, mindful breathing techniques, and awareness 
of proper alignment. The weekly survey (57-items) was 
administered at the completion of the class. 

Session Five  Daily practice logs were collected. Practice included 
warm-up and centering breathing exercises, new 
postures, mindful breathing techniques, and awareness 
of proper alignment. The weekly survey (57-items) was 
administered at the completion of the class. 

Session Six Daily practice logs were collected. Practice included 
warm-up and centering breathing exercises, new 
postures, mindful breathing techniques, and awareness 
of proper alignment. At the conclusion of this final 
session, participants will complete all questionnaires 
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(147-items) for the post-test. Participants also 
completed the exit survey (9-items).  

 

 

Data Collection Procedures 

 

 Permission was obtained to conduct this study by the Human Subjects Review 

Board at George Mason University and from the hospital’s Institutional Review Board 

(IRB). Flyers were distributed at the hospital, which advertised the opportunity for 

women to participate in the six-week program. In addition, the researcher and an assistant 

were onsite for two weeks prior to the beginning of the program to answer questions and 

enroll participants. Interested participants received a packet of information regarding 

session times and location and the pre-test questionnaire. Participants were instructed to 

bring the completed questionnaire to the first session. All participants were informed that 

they would be expected to practice the yoga techniques at home on a daily basis for 30 

minutes/day during the six-week program. Participants were also informed that an 

instructional DVD would be provided for this purpose at the first session. At the 

completion of the final session, all participants completed the 8 post-test questionnaires 

(147 items) and the brief exit survey (9 items). See Table 4 for details regarding data 

collection time.



 

 

Table 4 

Data Collection Procedures 
 

 

 

Constructs & Instruments Baseline 
 

T1 

Session 1 
 

T2 

Session 2 
 

T3 

Session 3 
 

T4 

Session 4 
 

T5 

Session 5 
 

T6 

Session 6 
 

T7 
1. Anxiety Symptoms 

a. Beck Anxiety Inventory (BAI) 

 
√ 

 
√ 

 
√ 

 
√ 

 
√ 

 
√ 

 
√ 

2. Anxiety Vulnerability 

a. Perceived Stress Scale (PSS) 

 
 
√ 

 
 
√ 

 
 
√ 

 
 
√ 

 
 
√ 

 
 
√ 

 
 
√ 

b. Anxiety sensitivity Index (ASI)  
√

      
√

c. Experiential Avoidance (AAQ)  
√

      
√

d. Rumination (RRQ)  
√

      
√

3. Mindfulness  

a. Philadelphia Mindfulness Scale (PHLMS) 
     - Acceptance 
     - Awareness  

 
 
√ 

 
 
√ 

 
 
√ 

 
 
√ 

 
 
√ 

 
 
√ 

 
 
√ 

4. Self-efficacy 
 
a. State Hope Scale  

 
√ 

 
√ 

 
√ 

 
√ 

 
√ 

 
√ 

 
√ 

5. Psychological Wellbeing  

a. Scales of Psychological Wellbeing (PWB)  

 
 
√ 

      
 
√ 

Weekly Practice/Homework Logs   √ √ √ √ √ 
 

Brief Exit Survey       √ 
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Fidelity of Treatment

 A treatment observation log was completed at the completion of each session by 

an independent observer (see Appendix M) to assure adherence to the protocol.  

 Scoring Procedures and Reliability of Scoring 

  All instruments were scored according to the individual measure instructions.  

Data Analysis Procedures 

 SPSS 16.0 Graduate Student Version for Mac was used for all statistical analyses. 

The data were initially assessed for missing data and data entry errors. All data including 

outliers were retained due to the small sample size and the resulting descriptive nature of 

the analyses on an individual level. The only exception to this was in the case of 

employee 4 who reported a BAI score of 46 during week five due to stress related to a 

personal event. This outlier was removed from the analyses. In addition, the data was 

reorganized into a univariate format, also known as a person-period data set (Singer & 

Willett, 2003). This procedure is simply a change in the structure of the data from 

horizontal to vertical, which allows for each individual to have multiple scores to 

represent each data collection time for each dependent variable.  

 Descriptive statistics were conducted for all variables (Table 6) to explore 

patterns in the data and to determine the type of analyses to be performed, which are 

described below. See Table 5 to view the analyses conducted for each research question.  

 Research Question 1. Will symptoms of anxiety (BAI) and anxiety vulnerability 

(PSS, ASI, AAQ, RRQ)  improve from baseline (T1) to post-treatment (T7) assessment? 



 

 82

 Wilcoxon tests (non-parametric procedure for related samples) were performed in 

order to examine differences between baseline and post-treatment scores of anxiety 

symptoms indicated by scores on the Beck Anxiety Inventory (BAI) and anxiety 

vulnerability. In this study, anxiety vulnerability was created by summing mean scores 

for perceived stress (PSS), anxiety sensitivity (ASI), experiential avoidance (AAQ), and 

rumination (RRQ). 

 Research Questions 2: Will psychological wellbeing, mindfulness, and self-

efficacy improve from baseline (T1) to post-treatment (T7) assessments? 

  Wilcoxon tests were performed to reveal potential effects of treatment on 

psychological wellbeing (PWB), mindfulness (PHLMS), and self-efficacy (SHS) in post-

treatment assessments.  

 Research Questions 3: Will participants experience individual growth over time 

as assessed by weekly assessments (T1 through T7) for anxiety symptoms, perceived 

stress, mindfulness, and self-efficacy?  

 In order to answer question 3, the following steps were employed according to 

procedures outlined by Singer and Willett (2003). As a first step, empirical growth plots 

were created with observed values for each individual and then summarized using a non-

parametric procedure (i.e., interpolate, spline) to create smooth trajectories on each of the 

above variables. This procedure allowed for a quick visual comparison to compare 

growth between participants on each dependent variable over the seven time points 

without having to commit to a specific functional form. The individual growth model has 

become increasingly popular among researchers in health related fields to examine 
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change over time due to its ability to overcome limitations with traditional repeated 

measures designs (Chen & Cohen, 2006). As an example, repeated measure ANOVA 

requires balanced data with all individuals measured at each time point. In addition, it 

assumes that the overall pattern of change within a sample may be generalized to the 

population and that individual differences in change are due to random error (Chen & 

Cohen, 2006). In contrast, individual growth models allow for the examination of 

differences in change between and within individual trajectories (e.g., slopes, intercepts), 

see Figures 1-4. For example, in this study, individual trajectories were created with the 

raw data at the individual level. Subsequently, a single plot was created for each of the 

four variables that included the raw data trajectories for all participants. In this way, basic 

trends and overall patterns could be easily examined at the group level (Figures 5-8 ).  

 Brief exit survey and practice logs. Responses to items on the exit survey were 

analyzed and compared to reveal patterns among the participants regarding their overall 

experiences with the program and are summarized in the appropriate results section. In 

addition, total practice minutes for each participant were summed for each week and 

appear in Table 12.



 

 

Table 5

Research Questions & Data Analyses Procedures  

Research Question Instruments Scoring System Statistical Approach 

7. Will 
symptoms of 
anxiety (BAI) 
and anxiety 
vulnerability 
(PSS, ASI, 
AAQ, RRQ) 
improve from 
baseline (T1) 
to post-
treatment (T7) 
assessment? 

 

Anxiety Symptoms: 
• Beck Anxiety 

Inventory (BAI) 
 
Anxiety Vulnerability: 
• Perceived Stress Scale 

(PSS) 
• Anxiety sensitivity 

Index (ASI) 
• Experiential avoidance 

(AAQ) 
• Rumination (RRQ) 

• BAI-21-items, 
total score (0-3 
Likert)  

 
• PSS-10-items, 

total score (0-4 
Likert) 

 
 
• ASI-16-items, 

total score (0-4 
Likert) 

 
 
•  AAQ-9-items, 

total score (1-7 
Likert) 

 
 
• RRQ-12-items, 

total score (1-5 
Likert) 

 
 

• Wilcoxon tests were conducted to 
compare means on each variable at 
baseline (T1) and post-treatment (T7). 

84 



 

 

 
 
Research Question 

 
Instruments 

 
Scoring System 

 
Statistical Approach 

 
2. Will psychological 
wellbeing, 
mindfulness, and 
self-efficacy improve 
from baseline (T1) to 
post-treatment (T7) 
assessments? 
 

Psychological Wellbeing: 
• Scales of Psychological 

wellbeing (PWB) 
 
Mindfulness: 
• Philadelphia 

Mindfulness Scale 
(PHLMS) 

 
Self-efficacy: 
• State Hope Scale (SHS)

• PWB-54-items, 
total score or 6 
subscales (1-6 
Likert) 

 
• PHLMS-20-

items, total score, 
or 2 subscales, 
acceptance & 
awareness (1-5 
LIkert) 

 
 
• SHS-6-items, 

total score, or 2 
subscales, agency 
& pathways (1-8 
Likert) 

 
 
 
 
 
 
 
 

• Wilcoxon tests were conducted to 
compare means on each variable at 
baseline (T1) and post-treatment (T7). 
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Research Question Instruments Scoring System Statistical Approach 

3.Will participants 
experience growth 
over time as assessed 
by weekly 
assessments (T1 
through T7) for 
anxiety symptoms, 
perceived stress, 
mindfulness, and self-
efficacy?  
 

Anxiety Symptoms: 
• Beck Anxiety 

Inventory (BAI) 
 
Anxiety Vulnerability 
• Perceived Stress Scale 

(PSS) 
 
Mindfulness: 
• Philadelphia 

Mindfulness Scale 
(PHLMS) 

 
Self-efficacy: 
• State Hope Scale (SHS)

• BAI-21-items, 
total score (0-3 
Likert)  

 
• PSS-10-items, 

total score (0-4 
Likert) 

 
 
• PHLMS-20-

items, total score, 
(1-5 Likert) 

 
 
• SHS-6-items, 

total score, or 2 
subscales, agency 
& pathways (1-8 
Likert) 

 

• Individual and group level growth 
curves were created to visually inspect 
trends using non-parametric 
smoothing of raw data 

 
• Slope and intercepts were performed 

to describe trends at the individual and 
group level 
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4.  Results 

 

 This study was an exploration of the effectiveness of a six-week hatha yoga 

program to reduce anxiety symptoms and increase mindfulness, self-efficacy and 

psychological wellbeing in six female health care employees. Toward this end, 

participant responses were analyzed to reveal group changes in scores from baseline (T1) 

to post-treatment (T7) on all variables. In addition, individual changes over time were 

analyzed over the six-week program (7 data collection points, T1-T7) on four instruments 

to assess anxiety symptoms, perceived stress, mindfulness, and self-efficacy. The results 

and appropriate discussion for each research question follow.  

 Research Questions 1: Will symptoms of anxiety (BAI) and anxiety vulnerability 

(PSS, ASI, AAQ, RRQ) improve from baseline (T1) to post-treatment (T7) assessment? 

 The first research question focused on whether  the yoga program had an effect on 

anxiety symptoms and anxiety vulnerability as indicated by total scores on these variables 

at baseline (T1) and at the completion of the six-week intervention, post-treatment (T7). 

Descriptive statistics for these variables appear in Table 6.   
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Table 6 

 Descriptive Statistics for Anxiety Symptoms & Anxiety Vulnerability (baseline-T1 and 

post-treatment –T7) 

 

 
 
 In order to answer RQ1, Wilcoxon nonparametric tests were conducted to 

examine any differences on anxiety symptoms and anxiety vulnerability in baseline and 

post-treatment test scores. The results of these analyses appear in Table 7.  

 

 

 

 

 

 
Scales 
 

T1 T7 

M SD M SD 
Anxiety Symptoms (n = 6) 
 

7. Beck Anxiety Inventory (BAI, 0-3) 
 

.95 .71 .25 .16 

2. Anxiety Vulnerability-total scores on the 
following 4 scales 
 

a. Perceived Stress Scale (PSS, 0-4)  

9.76 
 
 

1.85 

2.28 
 
 

.59 

8.46 
 
 

1.50 
 

1.84 
 
 

.64 

b. Anxiety Sensitivity Index (ASI, 0-4) 
 

1.34 .69 .90 .68 

c. Experiential Avoidance (AAQ, 1-7) 3.28 .72 3.20 .43 

d. Rumination (RRQ, 1-5) 3.29 1.23 2.86 .71 
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Table 7 

Wilcoxon Nonparametric Related Samples (T1-pre & T7-post) for Anxiety Symptoms & 

Anxiety Vulnerability  

 

 

 

 None of these scales reached significance (p > .05). However, the analyses 

revealed that two of these scales were close to achieving a significant difference. For 

example, the differences between baseline and post-treatment scores on the Beck Anxiety 

Inventory (BAI) approached significance, MT1 = 3.90,  MT7 = 1.50,  z = -1.89, p = .06. 

Similarly, differences in scores for Anxiety Sensitivity (ASI) also approached 

significance, MT1 = 3.80,  MT7 = 2.00, z = -1.78,  p = .08

 
Scale 
 

 
Sum of Ranks (T1-T7) 

 
z 

 
p 

 
Negative 

 
Positive 

 
1. Beck Anxiety Inventory (BAI) 

 

 
19.50 

 
1.50 

 
-1.89 

 
.06 

2. Anxiety Vulnerability- total 
 4 scales 

a. Perceived Stress Scale (PSS)

16.00 
 

18.00 

5.00 

3.00 

-1.15 
 

-1.58 

.25 

.12 

b. Anxiety Sensitivity Index 
(ASI) 
 

19.00 2.00 -1.78 .08 

c. Experiential Avoidance 

(AAQ) 

11.00 10.00 -.11 .92 

d. Rumination (RRQ) 16.00 5.00 -1.15 .25 
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Pre-Anxiety Symptoms     Post-Anxiety Symptoms 

 

 
Figure 1. Boxplot of scores (T1 – T7) for the BAI in Wilcoxon test. 

 
 

 As revealed in Figure 1, the boxplot indicates the distribution of scores for anxiety 

symptoms at pre and post-intervention. The results of the Wilcoxon tests revealed no 

significant difference on this variable, z = -1.89, p = .06. The mean of the ranks in favor 

of negative was 19.50, while the mean of ranks in favor of positive was 1.50.  
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Pre- Anxiety Vulnerability   Post- Anxiety Vulnerability 

 
 

Figure 2. Boxplot of scores (T1 – T7) for anxiety vulnerability in Wilcoxon test. 

 

 Figure 2 reveals the distribution of scores for anxiety vulnerability at baseline and 

post-treatment. This total score was derived from scores on 4 instruments (PSS, ASI, 

RRQ, AAQ). The results of the Wilcoxon tests revealed no significant difference on this 

variable, z = -1.78, p = .25. The mean of the ranks in favor of negative was 16.00, while 

the mean of ranks in favor of positive was 5.00. 
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Pre-Perceived Stress   Post-Perceived Stress  

 
 

Figure 3. Boxplot of score distribution (T1 – T7) for the PSS in Wilcoxon test. 

 

 
 As revealed in Figure 3, the boxplot indicates the distribution for scores on 

perceived stress (T1 & T7). The results of the Wilcoxon tests revealed no significant 

difference on this variable, z = -1.58, p = .12. The mean of the ranks in favor of negative 

was 18.00, while the mean of ranks in favor of positive was found to be 3.00. 
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Pre-Anxiety Sensitivity   Post-Anxiety Sensitivity 

 

 

Figure 4. Boxplot of score distribution (T1 – T7) for ASI in Wilcoxon test. 

 

 
 As revealed in Figure 4, the boxplot shows the distribution of scores at pre and 

post-treatment for anxiety sensitivity. The results of the Wilcoxon tests revealed no 

significant difference on this variable, z = -1.78, p = .08. The mean of the ranks in favor 

of negative was 19.00, while the mean of ranks in favor of positive was found to be 2.00. 
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Pre- Experiential Avoidance  Post-Experiential Avoidance 

 

 

Figure 5. Boxplot of the differences (T1 – T7) for the AAQ in Wilcoxon test. 

 

 

 
 Figure 5 shows the distribution of variables (T1-T7) for experiential avoidance 

(AAQ) at baseline and post-treatment. The results of the Wilcoxon tests revealed no 

significant difference on this variable, z = -.11,  p = .92. The mean of the ranks in favor 

of negative was 11.00, while the mean of ranks in favor of positive was found to be 

10.00. 
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Pre-Rumination     Post-Rumination 

 
 
 

Figure 6. Boxplot of the differences (T1 – T7) for the RRQ in Wilcoxon test. 

 

 

 
 Figure 6 shows the distribution of variables (T1-T7) for rumination (RRQ) at 

baseline (T1) and post-intervention (T7). The results of the Wilcoxon tests revealed no 

significant difference, z = -1.15,  p = .25. The mean of the ranks in favor of negative was 

16.00, while the mean of ranks in favor of positive was found to be 5.00. 
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Research Questions 2: Will psychological wellbeing, mindfulness, and self-efficacy 

improve from baseline (T1) to post-treatment (T7) assessments? 

 The second research question attempted to examine whether the six-week yoga 

intervention had an effect on psychological wellbeing, mindfulness, and self-efficacy as 

indicated by differences in baseline and post-treatment scores on these variables. 

Descriptive statistics for each of these variables appear in Table 8.  

 

Table 8.  

Descriptive Statistics for Mindfulness, Self-efficacy, & Psychological Wellbeing (pre-T1 

and post-treatment, T7) 

 

 
 

 
Scales 
 

T1- baseline T7-Post-treatment

M SD M SD 
Mindfulness 
 
3. Philadelphia Mindfulness Scale (PHLMS, 1-
5) 
 

 
 

3.30 

 
 

.25 

 
 

3.51 

 
 

.37 

Self-efficacy  

4. State Hope Scale (SHS, 1-8) 

 

6.50 

 

.68 

 

7.17 

 

.81 

Psychological Wellbeing 
 
5. Scales of Psychological Wellbeing (PWB, 1-
6) 

 

4.90 .34 5.02 

 

.24 
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 In order to answer RQ2, Wilcoxon nonparametric tests were performed to reveal 

significant differences between baseline and post-treatment assessments on instruments 

related to mindfulness, self-efficacy, and psychological wellbeing. The results of these 

analyses appear below in Table 9. Specifically, the results of these analyses revealed a 

significant difference in self-efficacy in baseline to post-treatment, z = -2.21, p = .03. No 

differences were found in scores of mindfulness and psychological wellbeing.  

 

Table 9.  

Wilcoxon Nonparametric Related Samples (T1-pre & T7-post) for Mindfulness, Self-

efficacy and Psychological Wellbeing 

 

 
 

 
Scale 
 

 
Sum of Ranks (T1-T7) 

 
z 

 
p 

 
Negative 

 
Positive 

Mindfulness 
 
3. Philadelphia Mindfulness Scale 
(PHLMS, 20-100) 
 

 
 

5.00 

 
 

16.00 

 
 

-1.16 

 
 

.25 

4. Self-efficacy  

a. State Hope Scale (SHS, 6-48) 

 

.00 

 

21.00 

 

-2.21 

 

.03 

Psychological Wellbeing 
 
5. Scales of Psychological Wellbeing 
(PWB, 54-324) 
 

 
 

7.00 

 
 

14.00 

 
 

-.73 

 
 

.46 
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Pre- Mindfulness   Post- Mindfulness 

 
 

Figure 7. Boxplot of score distribution (T1 – T7) for the PHLMS in Wilcoxon test. 

 

 
 Figure 7 shows the distribution of scores (T1-T7) for mindfulness (PHLMS). The 

results of the Wilcoxon tests revealed no significant difference on this variable, z = -1.16,  

p = .25. The mean of the ranks in favor of positive was 16.00, while the mean of ranks in 

favor of negative was also found to be 5.00. 
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Pre Self-efficacy   Post Self-efficacy 

 

 

Figure 8. Boxplot of score distribution (T1 – T7) for the SHS in Wilcoxon test. 

 

 
 Figure 8 shows the distribution of variables (T1-T7) for self-efficacy (SHS) at 

baseline and post-treatment. The results of the Wilcoxon tests revealed a significant 

difference on this variable, z =-2.21,  p = .03. The mean of the ranks in favor of positive 

was 21.00, while the mean of ranks in favor of negative was found to be 0.00. 

 



 

 100

 
Pre- Psychological Wellbeing  Post- Psychological Wellbeing 

 

 
Figure 9. Boxplot of the differences (T1 – T7) for the PWB in Wilcoxon test. 

 
 Figure 9 shows the distribution of scores for psychological wellbeing at baseline 

and post-treatment. The results of the Wilcoxon tests revealed no significant difference, z 

= -.73, p = .46. The mean of the ranks in favor of positive was 14.00, while the mean of 

ranks in favor of negative was found to be 7.00. 
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Research Questions 3: Will participants experience individual growth over time as 

assessed by weekly assessments (baseline through week 6, T1-T7) for anxiety symptoms, 

perceived stress, mindfulness, and self-efficacy?  

 

 The final research questions relate to change over time or growth for participants 

on anxiety symptoms, perceived stress, mindfulness, and self-efficacy as indicated by 

scores on related instruments from baseline (T1) through the completion of the program 

post-treatment (T7) for a total of 7 data collection time points. To answer these questions, 

I used a combination of graphical strategies and exploratory analyses to summarize 

change over time on the above variables per guidelines established by Singer and Willett 

(2003).  

 According to Singer and Willett (2003), three conditions must be met in order to 

analyze change. For example, 1) the study must have three or more waves of data, 2) the 

outcome has values that fluctuate over time, and 3) a metric for establishing time. In the 

current study, these conditions were met for four of the variables, anxiety symptoms 

(BAI), perceived stress (PSS), mindfulness (PHLMS), and self-efficacy (SHS).  Analysis 

of change involves two stages, the first, level-1 examines within-individual change over 

time. Therefore the goal of the first stage is to describe the shape of each participant’s 

growth trajectory (Singer & Willett). In order to accomplish this task, individual graphs 

were created for each participant on the four variables using observed values. For 

example, empirical growth plots were created for each participant to visually examine 

change over time on anxiety symptoms (BAI), perceived stress (PSS), mindfulness 
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(PHLMS), and self-efficacy (SHS). These growth trajectories were then smoothed using 

a nonparametric approach (i.e., interpolation & spline) to allow for visual comparisons 

among the participants over time (see Figures 2-5). Figure 10 depicts individual growth 

trajectories for anxiety symptoms (BAI).  

 

 
 

 
 

 
Figure 10. Individual growth models for anxiety symptoms (BAI, 0-63) with observed 

values and nonparametric smoothing (raw data, N = 6). 
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 Visual inspection of the individual trajectories of anxiety symptoms reveal 

distinct patterns of change for each participant over the duration of the six-week program. 

Total scores on the BAI range from 0-63, scores from 0-7 reflect a minimal level of 

anxiety, 8-15 reflect mild anxiety, scores of 16-25 reflect moderate anxiety, and scores 

above 26 reflect severe anxiety (Beck & Steer, 1993). Below, individual growth is 

summarized for each participant on the BAI.  

  Employee 1. Her trajectory is curvilinear in form, initial levels of anxiety levels 

were quite low at 4, steadily increased in weeks 2-4 and then declined sharply toward the 

end of the intervention to a low of 2, at week six.   

 Employee 2. Initial anxiety symptoms were moderate at 24, continued to rise 

through week 3 and then decreased dramatically and were maintained through weeks 4-6. 

Her score dropped to a low of 2 at week six.  

 Employee 3. Her trajectory is basically linear in shape, anxiety symptoms 

fluctuated only slightly throughout the program between minimal and mild. Her initial 

score at baseline was 10 and at week six, she reported a score of 5.  

 Employee 4. Curvilinear trajectory with initial levels of anxiety symptoms in the 

severe range with a score of 33, she experienced a dramatic decline in symptoms after 

week 1, which rose again in week 3 due to a stressful personal event, her values then 

decreased and continued to fall into mild levels by the end of week 6 with a score of 9.  

 Employee 5. Curvilinear in shape, she reported the highest initial anxiety levels 

with a score of 41, which decreased dramatically to mild levels by week two, which were 

maintained through week 6 with a score of 4.  
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 Employee 6. Mostly linear in form, her growth trajectory remained fairly constant 

throughout the program with anxiety levels from minimal to mild with a slight increase to 

moderate anxiety at week 2. For example, she reported an initial score of 8 at baseline, 

while her score at week six was 10. 

 It is interesting to note that among the participants in this small sample, women  
 
who reported the highest baseline symptoms of anxiety (employees 2, 4, 5) experienced 

the greatest growth over the duration of the program. 

 Figure 11 represents the individual change over time for perceived stress (PSS). 

Total scores for this variable range from 0 to 40 with higher scores reflecting higher 

levels of perceived stress. The individual trajectories are reflective of varying levels of 

perceived stress in this sample during the course of the program.  
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Figure 11. Individual growth models for perceived stress (PSS, 0-40) with observed 

values and nonparametric smoothing (raw data, N = 6). 

 

 Employee 1. Appears to have a curvilinear trajectory, initial level is relatively low 

at 15, then increases steadily through week 2 and then drops off at week 4, rises again 

sharply at week 5 before dropping to her lowest levels at week 6 to 11.  

 Employee 2. Also curvilinear in form, however her initial levels of perceived 

stress are relatively high at 25, she reported consistently lower levels through week 5, 

which then rose again sharply by week 6 to 21.  
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 Employee 3. Mostly linear in form, her levels of perceived stress steadily declined 

from baseline though week 6. Her initial score at baseline was 14, which decreased to 5 at 

week 6.  

 Employee 4. Growth appears curvilinear, her initial score was relatively high for 

perceived stress at 26,  decreased in week 2 and maintained in week 3, then rose sharply 

at week 4 before dropping off again in week 5 and rose slightly at week 6 to a score of 

19.  

 Employee 5. Her trajectory is somewhat curvilinear. Her initial levels of perceived 

stress were moderate at 19, which decreased through week 2 and then increased slightly 

in week 3 before decreasing at week 5. Her levels of perceived stress increased at week 6 

to her highest level with a score of 21.  

 Employee 6. Her trajectory resembles a normal growth curve for perceived stress. 

Initial levels reported were relatively low with a score of 12, steadily rose and peaked at 

week 3, and then steadily declined through week 6 with a reported score of 13.  

 Overall, the participants in this sample did not experience growth in perceived 

stress over the course of the intervention. Scores on this variable seemed to fluctuate only 

minimally for most participants. The one exception to this was employee 3 who 

experienced a post-treatment decrease of 8 from her baseline score at week six.  

 Figure 12 depicts the individual growth trajectories for mindfulness (PHLMS). 

The total scores on this scale range from 20 to 100. Higher scores reflect higher levels of 

mindfulness (i.e., acceptance & awareness). In general, individual growth on this variable 

appears more linear in form in comparison to the other scales. In addition, individual 
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fluctuations on this variable are far less variable and appear to be concentrated within a 

fairly narrow range for the sample as a whole. 

 
 

 
 

Figure 12. Individual growth models for mindfulness (PHLMS, 20-100) with observed 

values and nonparametric smoothing (raw data, N = 6). 

 

 Employee 1. Her growth trajectory was somewhat curvilinear with a relatively 

high initial mindfulness score in week 1 of 72, which steadily declined to a low point in 

week 5 and then rose again at week 6 to 68.  
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 Employee 2. Growth was mostly linear, her initial level of mindfulness was 

relatively low at 61. This participant experienced an increase at week 2 and maintained a 

consistent level of mindfulness through week 6 with little fluctuation in scores. Her score 

at post-treatment was 70. 

 Employee 3. Growth pattern was quite linear and she experienced steady increases 

in mindfulness from baseline to week 6. For example, her baseline reported score was 67 

and rose to 81 at post-treatment.  

 Employee 4. Her growth trajectory was linear and quite flat throughout the 7 data 

collection points. This individual reported a baseline mindfulness score of 59 and at post-

treatment, 61.  

 Employee 5. Growth pattern was somewhat curvilinear. Her levels of mindfulness 

rose steadily from baseline through week 2 then dropped to initial levels in week 3 and 

then rose steadily through week 6. Her baseline mindfulness score was 68 and she 

reported a score of 76 at week six.  

 Employee 6. Growth was generally flat; levels of mindfulness decreased slowly 

from baseline, with a reported score of 69, to 66 at week 2, then increased slightly in 

weeks 3 and 5 before dropping in week 6 to 65.  

 The overall growth in mindfulness for this sample was very slight. Three of the 

women (employees 2, 3, 5) experienced growth over time. Employee 3 reported the 

greatest growth with an increase of 14 from baseline to post-treatment. In comparison, 

employees 1, and 6 reported slight decreases in mindfulness at week six.  

 The final variable that was examined for change over time was self-efficacy 
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(SHS). Total scores on this scale ranged from 6 to 48. Individual growth trajectories 

appear in Figure 13.  

 
 

 
 

Figure 13. Individual growth models for self-efficacy (SHS, 6-48) featuring observed 

values and nonparametric smoothing (raw data, N = 6). 

 

 Employee 1. Growth pattern was curvilinear. Self-efficacy was initially high, with 

a reported score of 44 and declined steadily through week 5 to a low of 37, this was 

followed by a large increase at week 6 to 48. 
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 Employee 2. Curvilinear in form, this participant began with relatively low levels 

of self-efficacy with a reported score of 33 that grew at week 3 to 41, then decreased at 

week 4, increased at week 5 and by week six, she reported a score of 34.  

 Employee 3. Her growth trajectory was linear, she experienced a steady rise from 

baseline through week 6. For example, her baseline level of self-efficacy was 38 and at 

week six, her reported score was 44.  

 Employee 4. This woman experienced a curvilinear pattern of growth. Her initial 

levels were relatively high at baseline and week 1, 41 and 42, respectively, which 

dropped to the lowest level at week 4 to 28. Her self-efficacy increased slightly in week 5 

and then jumped to the highest level at week 6 to 44.  

 Employee 5. This participant also reported a curvilinear pattern of growth on this 

variable. Her initial levels of self-efficacy were high with a reported score of 42. Her 

reported score decreased slightly at week 1 and gradually increased in weeks 2-3. Levels 

decreased slightly at week 5 and increased at week 6 to her highest level with a reported 

score of 46.  

 Employee 6. This participant’s growth was curvilinear, her initial self-efficacy 

level was the lowest among participants with a score of 36. Her score increased slightly at 

week 1 and then decreased in weeks 2 and 3. Her self-efficacy levels increased in weeks 

5 and 6 to the highest levels. Her reported score at post-treatment was 42.  

 All of the women in this sample reported growth in self-efficacy from baseline to 

post-treatment. The greatest growth occurred for employee 3 and 6 who each reported 6- 

point gains from baseline to post-treatment.  
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 Subsequently, all individual empirical growth plots were collapsed on a single 

graph to reveal the overall group trajectories for each variable (see Figures 4, 6, 7, 8). 

These analyses comprise the second stage of analysis of change (level-2), which 

examines change between individuals (Singer & Willett, 2003). The examination of 

nonparametric trajectories provided a way to visually summarize the data without having 

to commit to a designated functional form (Singer & Willet). This technique was 

particularly useful in summarizing the data in the current study due to the small number 

of participants. For example, Figure 14 reveals the collection of individual growth models 

for anxiety symptoms (BAI). Upon visual examination of the collection as a whole, it is 

apparent that individuals in this sample varied in terms of baseline symptoms of anxiety 

and the pattern of change over the duration of the program. It is interesting to note that 

the participant with the highest baseline anxiety symptoms experienced the greatest 

decline in symptoms by week 6. In general, participants with the three highest baseline 

scores experienced greater fluctuations in scores and the most dramatic decreases in 

symptoms during the program. In contrast, participants with the lowest scores at baseline 

reported the lower scores throughout the intervention with the exception of one 

participant (see individual trajectories for details).  
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Figure 14. Nonparametric smoothing of observed values at group level for anxiety 

symptoms (BAI).  

 
   

 
 Figure 15 is the collection of individual growth models for perceived stress (PSS). 

This figure reveals the extreme variability in scores on this variable from baseline 

through week 6. This pattern indicates the sensitivity of this variable to individual 

perceptions of daily stressors.  
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Figure 15. Nonparametric smoothing of observed values at group level for perceived 

stress. 

 

 Figure 16 is the collection of individual models of change for mindfulness 

(PHLMS). Participants with the highest scores at baseline reported the highest levels of 

mindfulness at week 6 with fluctuations during the course of the treatment. While four of 

the participants’ experienced steady increases in mindfulness through week 2, two 

participants reported decreases during this time. At week 6, most individuals appear to 

have scores that are higher than baseline, with one exception who reported decreased 

levels of mindfulness relative to baseline. However, overall the range of values 
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throughout the intervention stayed within a narrow range of 20 points, between 60 and 

80.  

 

  

 
 
Figure 16. Nonparametric smoothing of observed values at group level for mindfulness 

(PHLMS). 

 

 
 Figure 17 represents the collection of individual trajectories for self-efficacy. 

Individual patterns of change revealed differences at baseline and throughout the 

intervention. Although Figure 17 shows considerable variability over the 6 weeks, 
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participants with the highest baselines scores retained higher levels at post-treatment. In 

addition, all participants reported higher post-treatment (week 6) scores compared to 

baseline. In fact, the Wilcoxon tests indicated that self-efficacy was the only variable to 

reach a level of significance in terms of the difference between baseline and post-

treatment.  

 
 
Figure 17. Nonparametric smoothing of observed values at group level for self-efficacy. 
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Table 10 provides descriptive statistics regarding the initial status (intercepts) and rate of 

change (slopes) for each participant and the average change for the group on each 

variable.  

 

Table 10 

 Descriptive Statistics for the Individual Growth Parameters for Anxiety Symptoms (BAI), 

Perceived Stress (PSS), Mindfulness (PHLMS), and Self-efficacy (SHS)  

 

Variable  Initial Status 

(intercept) 

Rate of Change 

(slope) 

Anxiety Symptoms  
 
1. Beck Anxiety Inventory (BAI) 
Total  

 

18.24 

 

-2.10 

 
Employee 1 

 
6.45 

 
1.07 

 
Employee 2 26.79 -4.59 

 
Employee 3 9.00 -1.00 

 
Employee 4  
 

29.00 -3.00 

Employee 5 32.90 -5.67 
 

Employee 6 9.62 -.10 
 

 
2. Perceived Stress (PSS) 
 

 
17.53 

 
-.50 

Employee 1 17.32 -.11 
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Employee 2 24.08 -1.91 
 

Employee 3 11.93 -1.21 
 

Employee 4 
 

23.55 2.84 

Employee 5 16.76 -.09 
 

Employee 6 14.96 2.36 
 

3. Mindfulness (PHLMS) 
 

66.81 .39 

Employee 1 67.01 -.89 
 

Employee 2 63.41 1.17 
 

Employee 3 69.67 2.24 
 

Employee 4 
 

61.63 .01 

Employee 5 69.83 .83 
 

Employee 6 66.72 -.14 
 

 
4. Self-Efficacy (SHS) 
 

 
38.60 

 
.44 

Employee 1 40.69 .21 
 

Employee 2 36.20 .35 
 

Employee 3 38.40 .98 
 

Employee 4 40.51 -.28 

Employee 5 40.70 .70 
 

Employee 6 34.21 .93 
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Exit Survey and Practice Logs 

 All six participants completed the brief exit survey, which included questions 

related to individual experiences with the program. The following is a summary of the 

themes and comments to the exit survey.  

 Benefits of the program. Two of the participants expressed positive comments 

about the yoga instructor, “wonderful teacher”, and “she was very informative and open 

to suggestions which made this a very positive experience for me”. Another participant 

stated that it was “nice to see friends in a different environment”. Other comments related 

to specific aspects of the practice, “breathing, challenging my body to do more” and 

another stated that “I was able to relax. It got to the point that I looked forward to the 

class to help me unwind”. Another participant revealed that it was “reinforcement in how 

just an extra hour here and there makes me feel stronger, calmer and generally nicer”. 

One participant stated that she would have liked more practice time. Five of the six 

participants stated that they would participate in a program like this in the future. The 

remaining woman stated “perhaps to support colleagues research, honestly feel an hour of 

my time would be better spent in a real class at this point though”. Other comments 

included that they would participate because “it truly helped me cope with stresses in my 

life” and another wrote, “I am actively looking for a class to continue. I look forward to 

relaxing and feeling better”. One participant stated, “The program was very interesting 

and worthwhile”. All of the participants indicated that they would recommend the 

program to a friend.  Comments included, “it helped me relax, sleep better, very aware of 

myself”, and “everyone can benefit”.  
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 Feelings related to satisfaction (instructor, program, and setting). All participants 

indicated that they really liked the instructor. Five of the participants reported that they 

were extremely satisfied with the program; the remaining participant reported that she 

was mostly satisfied. Four participants really liked the setting; the remaining two 

participants reported that they mostly liked the setting.  

 Practice logs. The participants in this study completed between 1 and 5 practice 

logs during the duration of the program. The participants were informed prior to 

participation that they would be expected to practice yoga for 30 minutes daily (6 days 

or180 minutes/week) during the six-week program. A DVD was provided for this 

purpose at the first session. The 75-minutes spent in class each week was not included in 

the weekly total number. However, the average minutes reported practiced per week 

varied considerably among the participants from a low of 0 minutes to a high of 270 

minutes during week 5 for employee 6.  
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Table 11 

Weekly Practice Minutes by Participant 

 

Employee Week 1 Week 2 Week3 Week 4 Week 5 

 
1 

 
50 

 
70 

 
0 

 
45 

 
0 
 

2 0 0 0 0 30 

3 60 80 0 0 135 

4 30 60 0 0 60 

5 150 120 150 60 90 

6 180 0 0 0 270 

 

  

 Three of the six participants indicated that they were extremely honest on her 

practice logs (Employees 3, 4, 5). Employee 6 reported mostly honest, Employee 1 

reported that she was not sure, and one participant (Employee 2) reported that she was 

not at all honest. Comments made by participants on the weekly practice logs included 

concerns regarding the lack of time for practice, “my school and work schedule is so 

demanding I have very little time to participate in yoga”, and “usually work 10-14 hour 

days...that’s when I feel the need for more yoga but haven’t squeezed it in yet”.  

 Other participants indicated that the yoga practice helped them to relax. For 

example, “very stressed when I started but afterwards much better”, “felt great – 

energetic yet calm and happy”, and I after my practice, I felt “relaxed”, “able to sleep 
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better”. Another participant noted, “I have notice that when I do not practice on a regular 

basis that I am more anxious and agitated”. There was also a comment regarding greater 

self-awareness, “I find that with every practice I am becoming ore aware of my body and 

how to relax different parts”.  
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5.  Discussion 

  

 The purpose of this study was to explore the effectiveness of a six-week hatha 

yoga program on anxiety symptoms (BAI), anxiety vulnerability (i.e., perceived stress 

[PSS], anxiety sensitivity [ASI], experiential avoidance [AAQ], rumination [RRQ]), 

mindfulness, self-efficacy, and psychological wellbeing in six female heath care 

employees. This was accomplished by examining differences between baseline and post-

treatment scores on instruments to assess the above variables. In addition, growth curves 

were created at the individual and group levels to assess change over time for anxiety 

symptoms, perceived stress, mindfulness, and self-efficacy.  

 

Discussion of Results 

 The results of this study found no significant improvement for anxiety symptoms 

and anxiety vulnerability from baseline to post-intervention. However, the findings did 

indicate a trend, in the expected direction, for these variables with the exception of 

experiential avoidance. Previous studies of mindfulness-based interventions have not 

included this variable so it remains unclear as to whether this finding is unique to the 

present sample. As a reminder, anxiety vulnerability in this study was conceptualized as 

being comprised of scores on measures to assess perceived stress, experiential avoidance, 

rumination, and anxiety sensitivity.  These findings suggest that significance would have 



 

 123

been achieved with a larger sample size. These data are consistent with previous studies 

that have found mindfulness mediation practices to be associated with reductions in 

symptoms of anxiety (Kabat-Zinn, 1992; 1995), symptoms of distress (Astin, 1997), 

rumination, and distraction (Jain et al. 2007). Other studies have reported significant 

reductions in perceived stress in participants who completed the Mindfulness-Based 

Stress Reduction (MBSR) program (Carmody & Baer, 2008; Chang et al., 2004; 

Nyklicek & Kuijpers, 2008; Oman et al., 2008) and in response to a yoga intervention 

(Michalsen et al., 2005). The responses to open ended questions on the daily practice logs 

provide support for this expectation. For example, all six participants described feelings 

related to calmness and relaxation in response to the prompt to provide thoughts and 

feelings related to their daily practice.  

 Although the findings in this study are exploratory, given the small sample, the 

above findings suggest that future studies should include measures to assess anxiety 

vulnerability to elucidate possible mechanisms involved in the relationship between yoga 

and symptom reduction in women. This is important due to the fact that previous studies 

have largely neglected this line of inquiry. For example, if future studies find evidence to 

support the effectiveness of yoga to reduce these cognitive vulnerabilities, it is 

conceivable that similar programs could prevent the development of anxiety disorders in 

women.  

 The six women in this sample reported a significant improvement in self-efficacy 

from baseline to post-treatment. These results are consistent with previous research and 

theory that suggest self-efficacy beliefs are inversely associated with distress (Bandura et 
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al., 2003; Seligman, 1975). This argument was supported by evidence in the current 

study. For example, anxiety symptoms decreased over time and self-efficacy beliefs 

increased at post-treatment at the group level. This finding is interesting and may reflect 

the effectiveness of yoga practice to increase ones’ ability to overcome obstacles and 

attain personal goals through mastery of ones’ internal states. Given that few studies have 

examined the role of self-efficacy beliefs in mindfulness-based research, these results 

provide support for further investigation of this variable. A related finding emerged in a 

previous study Astin (1997) that found improvements in a treatment groups’ sense of 

control in specific domains compared to controls after MBSR training. Self-efficacy in 

the current study involved two related aspects. First, is the belief that one has in her 

capacity to initiate and sustain action, or agency. The second is the belief in ones’ 

capacity to generate a pathway to reach her goals (Snyder et al., 1996). Therefore, the 

current findings indicate that these women felt more efficacious in their ability to initiate 

and sustain actions to achieve their goals after the 6-week program.  It remains unclear as 

to why this occurred, however, several women provided comments that provide some 

insight into the nature of this relationship. For example, specific comments were made in 

regard to the helpfulness of the practice to reduce the feelings and associated physical 

tensions related to stress. In addition, several participants remarked that they felt 

energized by the practice. These comments indicate that these women felt better 

psychologically and physically after practicing yoga. It is therefore possible to speculate 

that the associated improvements in physical and mental health helped these women to 

feel empowered to reach their personal goals. Future research is needed to investigate 



 

 125

these speculations. Only one woman, Employee 2, reported a decrease in self-efficacy at 

post-treatment. It is unclear as to why this happened since the other participants 

experienced an increase in self-efficacy at post-treatment. This woman reported a 

baseline level of self-efficacy that was relatively low compared to the other participants. 

She did experience increases in self-efficacy at week 2 and at week 5. However, this 

participant reported the least amount of home practice time of all participants and she 

appeared to have difficulty during class due to her being overweight. It is likely that this 

accounted for her decreased levels of self-efficacy during the program. What is 

encouraging is that she indicated that she was searching for another yoga class on her exit 

survey.  

 In terms of psychological wellbeing and mindfulness, the current study found no 

evidence to support the effectiveness of a six-week yoga program to increase these 

variables. However, the results indicated an emergent positive trend for both in post-

treatment compared to baseline levels. Again, based on previous research it is expected 

that these variables would have reached significance in a larger population. For example, 

the Carmody and Baer (2008) study found significant increases in mindfulness and 

psychological wellbeing in post-test assessments relative to pre-test after the 8-week 

MBSR program (N = 174) in a clinical population. The effect sizes for these changes 

were (d  = .77) for psychological wellbeing and ranged from (d = 47 to d = .91) for facets 

of mindfulness. As mentioned earlier in this paper, yoga practice was associated with 

greater increases in mindfulness and wellbeing compared to the two other mindfulness 

practices in the Carmody and Baer study. Another study reported significant increases in 
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mindfulness and psychological wellbeing in a community sample (N = 50) in the 

treatment group (MBSR) compared to an active control group (Smith et al. 2008). 

Similarly, Chang et al. (2004) reported significant improvements in mindfulness self-

efficacy at post-test in a community sample (N = 28) in response to the MBSR program. 

And lastly, Nyklicek and Kuijpers (2008) reported increases in mindfulness and quality 

of life in post-test assessments in a treatment group, compared to controls, in a 

community sample that examined the effectiveness of the MBSR program. More 

importantly, was the finding that the change in dispositional mindfulness completely 

mediated the relationship between perceived stress and dispositional mindfulness. In 

view of these findings it is reasonable to argue that the results in the current study are 

reflective of the small sample size. Yet, future research is needed to examine the 

effectiveness of yoga practice to increase levels of mindfulness. This is important since 

previous studies have not investigated these variables in association with yoga practice as 

an exclusive approach. In the present study, some evidence emerged to suggest that yoga 

practice could indeed improve mindfulness and psychological wellbeing. For example, 

although not significant, four of the participants (2, 3, 4, 5) experienced increases in 

mindfulness from baseline to post-treatment, while two participants (1, 6) indicated 

decreases at post-treatment. Therefore, future studies are needed to examine this 

relationship in larger populations.  

 In the same way, the women in this sample reported a positive trend at post-

treatment for psychological wellbeing. Interestingly, the four women who reported 

increases in mindfulness (2, 3, 4, 5) also experienced increases in psychological 
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wellbeing at post-treatment. While the two women (1,6) that reported decreases in 

mindfulness at post-treatment, also experienced decreases in psychological wellbeing. 

This finding suggests a possible association between mindfulness and psychological 

wellbeing and is in line with previous research that has established this relationship in 

larger populations. Brown and Ryan (2003) reported significant, positive correlations 

between mindfulness and numerous instruments of subjective wellbeing. The current 

study is the first to investigate the relationships among yoga practice, mindfulness, and 

psychological wellbeing. The positive trends that emerged in this small sample should be 

investigated in larger, more diverse populations of women.  

   

Educational Implications 

 Overall, the results in the current study provide some evidence to support the use 

of a short-term yoga program to reduce symptoms of anxiety and enhance wellbeing in a 

small, non-clinical sample of women. The women in this sample reported positive 

feelings about the practice. For example, responses generated to open-ended questions on 

the exit survey revealed that the participants in this study found the program to be 

calming, relaxing, and enjoyable. One woman indicated that she was “actively looking 

for a class to continue”. This sentiment was echoed by almost all of the participants either 

verbally, or in writing. In addition, one participant stated that the breath work was 

particularly useful for her outside her practice when “a stressful moment comes along”. 

One woman wrote that yoga “makes me feel stronger, calmer, and generally nicer”. 

Another participant reported that the practice helped her to be “very aware of myself”. 
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These comments suggest that yoga practice may have long-term benefits that extend 

beyond the program.  

 Due to the fact that yoga is an enjoyable practice, it is likely that similar 

interventions would be well received by women in the community as a therapeutic 

modality. The integrated nature of the practice, which combines physical postures, 

focused breathing techniques, and meditation is in stark contrast to practices that promote 

only one aspect of wellbeing, such as aerobic exercise or cognitive-based interventions. 

In addition, the techniques learned in the practice such as the breathwork and focused 

concentration (meditation) are strategies women can use in their daily lives to counter 

daily life stressors, like the women in this sample. This aspect of yoga is unique in its 

ability to promote wellbeing beyond the confines of the classroom, gym, or counseling 

office. Finally, the spiritual and meditative aspects of the yoga as presented in this study, 

offer women an opportunity to connect with a higher consciousness, which offers a 

respite from the myriad stressors associated with the current economic and political 

turmoil.  

 For the reasons stated above, and the trends reported in the current study, yoga 

holds promise as a therapeutic intervention for women in the community. If future 

research reveals similar benefits in larger, diverse populations, yoga could be an effective 

approach toward collaborative care for women. As an example, similar programs could 

be offered in primary care settings to reduce the psychological and physical symptoms 

associated with stress and anxiety. As mentioned earlier, yoga is a relatively, low cost 

intervention that can be applied in a variety of settings with minimal accoutrements. 
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Moreover, yoga is adaptable for persons of varying levels of ability and personal health 

limitations. These aspects of the practice reveal potential opportunity to promote overall 

wellbeing in women of all ages. This could result in substantial benefits for the society in 

general, in terms of reducing the associated costs of anxiety and stress, and improving the 

quality of life for women and their families.  

Limitations of the Study 

 The sample size was small and homogeneous (i.e., highly educated Caucasian 

women) and included employees from only one hospital. There was no control group. 

Therefore, it remains unclear if these benefits are due to specific aspects of yoga or to 

social support or physical exercise in general. Therefore, no claims are made as to the 

generalizability of the findings to other settings or populations.  As such, the data 

reported here is intended to be exploratory in nature and to indicate potential trends that 

will need to examined in larger, more diverse populations. 

 For example, the individuals in this sample reported considerable variability in 

scores on anxiety symptoms, perceived stress, and self-efficacy over the course of the 

program. The exception to this was in the case of scores of mindfulness, which were 

more consistent (linear) than the other variables, across the seven data collection points, 

for all participants. Whereas in larger samples, we would generally observe clusters of 

data points (subgroups) within the population that would allow us to make comparisons 

among individuals within clustered data sets, given that individuals vary in accordance 

with conditions that were not assessed in the current study. As an example, more complex 

multi-level modeling would allow for comparisons among subgroups based on multiple 
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predictors such as group, age, practice times, education level, etc. In the current study 

only one predictor, time, was used.  

 Another limitation in this study was the failure of most women to complete the 

required home practice. Most of the women indicated that they had little time to 

incorporate the practice into their already busy schedules. Future studies will need to 

address this issue and find creative ways to encourage home practice. It may also be 

helpful to have a formal practice several times per week. Some of the women indicated 

that they would have liked more class time. This is reasonable in light of the fact that 

these women were all new to yoga and thus could benefit from more one-on-one 

instruction and support.  

Future Research 

 The results of the current exploratory study indicate promise for the role of hatha 

yoga to reduce symptoms of anxiety and increase wellbeing in women. Future research is 

needed to examine this relationship in larger, more diverse populations of women. In 

addition, future research should include a follow-up assessment to determine if any 

positive benefits of yoga are maintained long-term. In particular, models for change over 

time emerged as a methodology worth examining in future studies due to their ability to 

illuminate patterns of growth at the individual and group levels. Previous studies in 

mindfulness have largely neglected this potentially rich form of analysis and have instead 

relied on more the more limited approach of pre-post designs. Another important issue 

that emerged in this study was the positive trend for improvement on some of the 

cognitive vulnerabilities related to anxiety. This line of research could prove to be 
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invaluable if additional data supports this finding. For example, if hatha yoga is found to 

decrease these cognitive aspects of anxiety, it could be possible to preclude the 

development of anxiety disorders in women and decrease related health care costs to 

society by implementing these programs in the community at large.  

 Due to the inherent difficulty in procuring large samples for longitudinal studies, 

it is suggested that future researchers implement creative approaches to attract 

participants. As an example, collaborative efforts could be forged with employers to 

provide incentives for participation in similar programs aimed toward health promotion 

and wellness. These strategies have great potential for return on investment in terms of 

employee satisfaction, and resulting productivity, and overall organizational health.  
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Appendix A: Mindful Breathing Exercise 

 
(Wenk-Sormaz, 2005, pp. 46) 

 Coming now to a comfortable sitting position in a chair with your spine erect but 
 not strained, maintaining a thought of your spine and your torso coming up out of 
 the hip joints all the way thought you neck and you head, and you head, being 
 light and floating gently at the top of your spine. Take a moment now to locate the 
 place in your body where you can feel your own breathing the most clearly and 
 the most easily. This might be your nostrils, where you notice the air passing in  
 And out or perhaps your chest that rises and falls slightly with your inhalation and  
 your exhalation. Or maybe your belly, your lower abdomen, where there are slight  
 movements with the rhythm of your breathing. Wherever it might be, bringing  
 your attention now to this place and noticing your in-breath and your out-breath.  
 
 Without trying to change your breathing in any way, or to manipulate your 
 breathing, or control your breathing, but rather just observing you own breathing. 
 Befriending your breath, bringing awareness right up close to your breath and 
 following the in-breath from its beginning to its end and following the out-breath 
 from beginning to end. Bringing your full attention to your breathing, knowing 
 that your breath is an anchor to the present moment, a way for you to be in touch 
 with your experience in the present, moment by moment. Noticing the in-breath 
 and the out-breath, as one follows the next. Following the in-breath for the entire 
 length of its duration and following the out-breath for the entire length of its 
 duration. Perhaps even noticing a slight pause at the end of the exhalation, just 
 before your body starts to breathe in its next breath. And staying in touch, in this 
 way, breath-by-breath, moment-by-moment. 
 
 You may notice from time to time that your mind is wandering, that you are no 
 longer with your breathing, but that your mind is lost in thought. Understanding 
 when this happens that it is the nature of the mind to wander. It’s the habit of the 
 mind to look for distractions. And without criticizing yourself or your mind, 
 without judgment, when you notice that you mind is wandering simply note—it’s 
 the wandering mind—and then gently and with great care, invite your mind to 
 return to your next breath. Bringing your awareness and your full attention to the 
 ext breath, and continuing to follow your breathing. Each time that you notice that 
 your mind is wandering, there is no need to get caught up in the content of the 
 thoughts, in the plot or the story line. Simply notice that you are thinking, that you 
 are no longer with your breath, and very gently, escort your awareness and your 
 full attention back to your breathing.  
 



 

 133

 Letting go of any thoughts of how long you have been sitting here or how many 
 minutes might be left in this sitting. But just simply staying with your breathing, 
 approaching the next breath with fresh interest and new awareness, as if it were 
 the first breath of this sitting. Each in-breath truly a new beginning, each out-
 breath another opportunity to let go of what is already over. And following your 
 in-breath and your out-breath, one breath after the next, from moment to moment. 
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Appendix B: Demographic Questionnaire 

1. Age _______ 

2. Ethnicity 

 (Please Circle one) 

• Asian-American 

• Hispanic 

• Latino 

• African American 

• Caucasian 

• Native American 

• Arab American 

• Other _________, Please 

describe 

3. Educational Level  

(please circle highest level of 

completed education) 

• High school graduate 

• Certification or other post-high 

school training: (please specify 

training)__________________

_______________ 

• College Graduate: (please 

specify 

degree)___________________

_________________________

________________ 

• Post College Professional 

Degree: (please specify): 

_________________________

________ 

• Other (please describe):-

_________________________

_________________________ 

4. Religious/Spiritual Affiliation 

• Roman Catholic 

• Jewish 

• Christian 

• Muslim 

• Buddhist 

• none 

• Other, please specify 

______________________ 

5.  Religious Attendance: Please 

enter how often you attend 

religious/spiritual services 

• Once per week 

• Twice a week or more 

• Once per month 

• Several times per month 

• Once per year 

• Never 

• Other _____________, 

please specify 

6. Spiritual Practice: Please 

enter how often you pray or 

meditate 

• Once per day 

• Twice or more per day 

• Once per month 

• Rarely or Never 

• Other _____________, 

please specify 

 

 

7. Exercise: Please 

indicate your current 

level of exercise 

• Daily 

• twice per week 

• 3 times/week or 

more 

• several times per 

month 

• none or rarely 

8. Current Health: Please 

rate your current 

physical health: 

• Poor 

• Fair 

• Good 

• Excellent 

9. Marital Status 

• Single 

• Co-habiting 

• Married 

• Divorced/Single 

• Divorced/Remarried 

• Divorced/co-habitating 

10. Current Stress Level 

• Do not feel stressed at 

all 

• Mildly stressed 

• Not sure 

• Moderately stressed 

• Extremely stressed 
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Appendix C: Beck Anxiety Inventory (BAI) 
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Below is a list of common symptoms of anxiety.   Please carefully read each item in the 
list.  Indicate how much you have been bothered by that symptom during the past month, 
including today, by circling the number in the corresponding space in the column next to 
each symptom. 
 
 N

ot A
t A

ll 

M
ildly but it 

didn’t bother 
m

e m
uch.  

M
oderately 

– it w
asn’t 

pleasant at 
tim

es 

Severely – it 
bothered m

e 
a lot 

1. Numbness or tingling 0 1 2 3 
2. Feeling hot 0 1 2 3 
3. Wobbliness in legs 0 1 2 3 
4. Unable to relax 0 1 2 3 
5. Fear of worst 
happening 

0 1 2 3 

6. Dizzy or lightheaded 0 1 2 3 
7. Heart pounding/racing 0 1 2 3 
8. Unsteady 0 1 2 3 
9. Terrified or afraid 0 1 2 3 
10. Nervous 0 1 2 3 
11. Feeling of choking 0 1 2 3 
12. Hands trembling 0 1 2 3 
13. Shaky / unsteady 0 1 2 3 
14. Fear of losing control 0 1 2 3 
15. Difficulty in 
breathing 

0 1 2 3 

16. Fear of dying 0 1 2 3 
17. Scared 0 1 2 3 
18. Indigestion 0 1 2 3 
19. Faint / lightheaded 0 1 2 3 
20. Face flushed 0 1 2 3 
21. Hot/cold sweats 0 1 2 3 
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Appendix D: Experiential Avoidance: Acceptance & Action Questionnaire 
 

Directions: Below you will find a list of statements. Please rate the truth of each 
statement as it applies to you. Use the following scale to make your choice.  

 

 N
ever True 

V
ery rarely 

true 

Seldom
 

True 

Som
etim

es 
true 

Frequently 
True 

A
lm

ost 
A

lw
ays 

true 

A
lw

ays 
True 

1. I am able to take action on a 
problem even if I am uncertain 
what is the right thing to do.  
 

1 2 3 4 5 6 7 

2, I often catch myself 
daydreaming about things I’ve 
done and what I would do 
differently next time. 
 

1 2 3 4 5 6 7 

3. When I feel depressed or 
anxious, I am unable to take care 
of my responsibilities. 
 

1 2 3 4 5 6 7 

4. I rarely worry about getting my 
anxieties, worries, and feelings 
under control. 
 

1 2 3 4 5 6 7 

5. I’m not afraid of my feelings.  
 

1 2 3 4 5 6 7 

6. When I evaluate something 
negatively, I usually recognize 
that this is just a reaction, not an 
objective fact.  
 

1 2 3 4 5 6 7 

7. When I compare myself to 
other people, it seems that most of 
them are handling their lives 
better than I do. 
 

1 2 3 4 5 6 7 

8. Anxiety is bad. 1 2 3 4 5 6 7 
9. If I could magically remove all 
the painful experiences I’ve had in 
my life, I would do so.  

1 2 3 4 5 6 7 
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Appendix E: Anxiety Sensitivity Index (ASI) 
 

Please respond how much each item characterizes you using the response choices 
provided 
 

 

 
very little 

 
a little 

 
som

e 

 
m

uch 

 
very m

uch 

1. It is important to me not to appear nervous 0 1 2 3 4 

2. When I cannot keep my mind on a task, I worry that I might 
be going crazy 
 

0 1 2 3 4 

3. It scares me when I feel ‘shaky’ (trembling) 0 1 2 3 4 

4. It scares me when I feel faint 0 1 2 3 4 

5. It is important to me to stay in control of my emotions 
 

0 1 2 3 4 

6. It scares me when my heart beats rapidly 0 1 2 3 4 

7. It embarrasses me when my stomach growls 0 1 2 3 4 

8. It scares me when I am nauseous 0 1 2 3 4 

9. When I notice that my heart is beating rapidly, I worry that I 
might have a heart attack 
 

0 1 2 3 4 

10. It scares me when I become short of breath 0 1 2 3 4 

11. When my stomach is upset, I worry that I might be 
seriously ill 
 

0 1 2 3 4 

12. It scares me when I am unable to keep my mind on a task 
 

0 1 2 3 4 

13. Other people notice when I feel shaky 0 1 2 3 4 

14. Unusual body sensations scare me 0 1 2 3 4 

15. When I am nervous, I worry that I might be mentally ill 
 

0 1 2 3 4 

16. It scares me when I am nervous 0 1 2 3 4 
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 Appendix F: Rumination subscale of the Rumination-Reflection Questionnaire (RRQ) 

Directions: For each of the statements located below, please indicate your level of 
agreement or disagreement by circling one of the scale categories to the right of each 
statement.  
 

 

 
strongly 
disagree 

 
disagree 

 
neutral 

 
agree 

 
strongly 

agree 

1. My attention is often focused on 
aspects of myself I wish I’d stop 
thinking about.   

1 2 3 4 5 

2. I always seem to be rehashing n my 
mind recent things I’ve said or done. 
 

1 2 3 4 5 

3. Sometimes it is hard for me to shut 
off thoughts about myself.  

1 2 3 4 5 

4. Long after an argument or 
disagreement is over with, my thoughts 
keep going back to what happened.  

1 2 3 4 5 

5. I tend to “ruminate” or dwell over 
things that happen to me for a really 
long time afterward.  
 

1 2 3 4 5 

6. I don’t waste time rethinking things 
that are over and done with. 

1 2 3 4 5 

7. Often I’m playing back over in my 
mind how I acted in a past situation.  

1 2 3 4 5 

8. I often find myself reevaluating 
something I’ve done.  

1 2 3 4 5 

9. I never ruminate or dwell on myself 
for very long.  
 

1 2 3 4 5 

10. It is easy for me to put unwanted 
thoughts out of my mind.  

1 2 3 4 5 

11. I often reflect on episodes in my 
life that I should no longer concern 
myself with.  
 

1 2 3 4 5 

12. I spend a great deal of time thinking 
back over my embarrassing or 
disappointing moments.  
 

1 2 3 4 5 
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Appendix G: Perceived Stress Scale 
 
Instructions: The questions in this scale ask you about your feelings and thoughts 
over the last week. In each case, please indicate by circling the response choices 
below, how often you felt or thought a certain way. 

 

never 

alm
ost 

never 

som
etim

es 

fairly often 

very often 

1. Over the last week, how often have you been upset 
because of something that happened unexpectedly?  
 

0 1 2 3 4 

2. Over the last week, how often have you felt that 
you were unable to control the important things in 
your life? 
 

0 1 2 3 4 

3. Over the last week, how often have you felt 
nervous and “stressed”? 

 

0 1 2 3 4 

4. Over the last week, how often have you felt 
confident about your ability to handle your personal 
problems?  
 

0 1 2 3 4 

5. Over the last week, how often have you felt that 
things were going your way? 
 

0 1 2 3 4 

6. Over the last week, how often have you found that 
you could not cope with all the things that you had to 
do? 
 

0 1 2 3 4 

7. Over the last week, how often have you been able 
to control irritations in your life?  
 

0 1 2 3 4 

8. Over the last week, how often have you felt that 
you were on top of things? 
 

0 1 2 3 4 

9. Over the last week, how often have you been 
angered because of things that were outside of your 
control? 
 

0 1 2 3 4 

10.  Over the last week, how often have you felt 
difficulties were piling up so high that you could not 
overcome them?  

0 1 2 3 4 
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Appendix H: The Philadelphia Mindfulness Scale (PHLMS) 

Instructions: The questions in this scale ask you about your feelings and thoughts over 
the last week. In each case, please indicate by circling the response choices below, how 
often you felt or thought a certain way. 

  

 
 
 
 
 
 

 never 

rarely 

som
etim

es 

 often 

very often 

1. I am aware of what thoughts are passing 
through my mind.  
 

1 2 3 4 5 

2. I try to distract myself when I feel unpleasant 
emotions. 
 

1 2 3 4 5 

3. When talking with other people, I am aware 
of their facial and body expressions. 

 

1 2 3 4 5 

4. There are aspects of myself I don’t want to 
think about.   
 

1 2 3 4 5 

5. When I shower, I am aware of how the water 
is running over my body.  
 

1 2 3 4 5 

6. I try to stay busy to keep thoughts or feelings 
from coming to mind.  
 

1 2 3 4 5 

7. When I am startled, I notice what is going on 
inside my body.   
 

1 2 3 4 5 

8. I wish I could control my emotions more 
easily. 
 

1 2 3 4 5 

9. When I walk outside, I am aware of smells or 
how the air feels against my face.  
 

1 2 3 4 5 

10.  I tell myself that I shouldn’t have certain 
thoughts.  

0 1 2 3 4 
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(PHLMS, continued)  
Instructions: The questions in this scale ask you about your feelings and thoughts over 
the last week. In each case, please indicate by circling the response choices below, how 
often you felt or thought a certain way. 
 

 
 
 
 
 
 
 
 
 
 

 

never 

rarely 

som
eti

m
es 

often 

very 
often 

11. When someone asks how I am feeling, I 
can identify my emotions easily.  
 

1 2 3 4 5 

12. There are things I try not to think about. 
 

1 2 3 4 5 

13. I am aware of thoughts I’m having when 
my mood changes.  

 

1 2 3 4 5 

14.  I tell myself that I shouldn’t feel bad.    
 

1 2 3 4 5 

15. I notice changes inside my body, like 
my heart beating faster or my muscles 
getting tense. 
 

1 2 3 4 5 

16. If there is something I don’t want to 
think about, I’ll try many things to get it out 
of my mind.   
 

1 2 3 4 5 

17. Whenever my emotions change, I am 
conscious of them immediately.    
 

1 2 3 4 5 

18. I try to put my problems out of my 
mind.  
 

1 2 3 4 5 

19. When talking with other people, I am 
aware of the emotions I am experiencing.  
 

1 2 3 4 5 

20. When I have a bad memory, I try to 
distract myself to make it go away.   

1 2 3 4 5 



 

 143

Appendix I: Psychological Scales of Wellbeing (PWB) 

 Strongl
y disagre

M
oder

ately 
disagre

Slightl
y disagre

Slightly 
agree

M
oderatel

y agree

Strongly 
a gree

1. Most people see me as loving and affectionate 
 1 2 3 4 5 

 
6 
 

2. When I look at the story of my life, I am pleased 
with how things have turned out. 
 

 1 2 3 4 5 6 

3.In general, I feel I am in charge of the situation 
in which I live. 
 

1 2 3 4 5 6 

4. I am not interested in activities that will expand 
my horizons. 
 

1 2 3 4 5 6 

5. Maintaining close relationships has been 
difficult and frustrating for me.  
 

1 2 3 4 5 6 

6. I live one day at a time and don’t really think 
about the future. 
 

1 2 3 4 5 6 

7. In general, I feel confident and positive about 
my life.  
 

1 2 3 4 5 6 

8. I am not afraid to voice my opinions, even when 
they are in opposition to the opinions of most 
people.  
 

1 2 3 4 5 6 

9. The demands of every day life often get me 
down. 
 

1 2 3 4 5 6 

10. I often feel lonely because I have few close 
friends with whom to share my concerns 1 2 3 4 5 

 
6 
 

11. I tend to focus on the present, because the 
future nearly always brings me problems. 1 2 3 4 5 

 
6 
 

12. I feel like many of the people I know have 
gotten more out of life than I have. 1 2 3 4 5 

 
6 
 

13. My decisions are not usually influenced by 
what everyone else is doing.  
 

1 2 3 4 5 
 

6 
 

14. I do not fit very well with the people and the 
community around me.  
 

1 2 3 4 5 
 

6 
 

15. I enjoy personal and mutual conversation with 
family members or friends.  
 

1 2 3 4 5 
 

6 
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Appendix I: PWB, continued 

 Strongly 
disagree 

M
oderately 

disagree 

Slightly 
disagree 

Slightly agree 

M
oderately agree 

Strongly agree 

16. I tend to worry about what other people think of 
me.  
 

1 2 3 4 5 
 

6 
 

17. I am quite good at managing the many 
responsibilities of my daily life.  
 

1 2 3 4 5 
 

6 
 

18. I don’t want to try new ways of doing things—
my life is fine the way it is.  
 

 1 2 3 4 5 6 

19. My daily activities often seem trivial and 
unimportant to me.  1 2 3 4 5 6 

20. I like most aspects of my personality. 1 2 3 4 5 6 

21. Being happy with myself is more important to 
me than having others approve of me.  1 2 3 4 5 6 

22. I often feel overwhelmed with my 
responsibilities.   
 

1 2 3 4 5 6 

23. I think it is important to have new experiences 
that challenge how you think about yourself and the 
world.   
 

1 2 3 4 5 6 

24. I don’t have many people who want to listen 
when I need to talk.  
 

1 2 3 4 5 
 

6 
 

25. I don’t have a good sense of what it is I’m 
trying to accomplish in life.  
 

1 2 3 4 5 
 

6 
 

26. I made some mistakes in the past, but I feel that 
all in all everything has worked out for the best.  
 

1 2 3 4 5 
 

6 
 

27. I tend to be influenced by people with strong 
opinions.   
 

1 2 3 4 5 
 

6 
 

28. When I think about it, I haven’t really improved 
much as a person over the years.  
 

1 2 3 4 5 
 

6 
 

29. I used to set goals for myself, but that now 
seems like a waste of time.  
 

1 2 3 4 5 
 

6 
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Appendix I: PWB, continued 
 

 Strongly 
disagree 

M
oderately 

disagree 

Slightly 
disagree 

Slightly agree 

M
oderately agree 

Strongly agree 

30. In many ways, I feel disappointment about my 
achievements in life. 1 2 3 4 5 

 
6 
 

31. I generally do a good job of taking care of my 
personal finances and affairs.  1 2 3 4 5 

 
6 
 

32. It seems to me that most other people have more 
friends than I do.  
 

 1 2 3 4 5 6 

33. I enjoy making plans for the future and working to 
make them a reality. 
 

1 2 3 4 5 6 

34. People would describe me as a giving person, willing 
to share my time with others.  
 
 

1 2 3 4 5 6 

35. I am an active person in carrying out the plans I set 
for myself.  
 

1 2 3 4 5 6 

36. I have confidence in my opinions, even if they are 
contrary to the general consensus. 1 2 3 4 5 6 

37. I am good at juggling my time so that I can fit 
everything in that needs to be done. 1 2 3 4 5 6 

38. I have the sense that I have developed a lot as a 
person over time. 
 

1 2 3 4 5 6 

39. I have not experienced many warm and trusting 
relationships with others.  
 

1 2 3 4 5 6 

40. Some people wander aimlessly through life, but I am 
not one of them. 
 

1 2 3 4 5 
 

6 
 

41. My attitude about myself is probably not as positive 
as most people feel about themselves.  
 

1 2 3 4 5 
 

6 
 

42. It’s difficult for me to voice my own opinions on 
controversial matters.  
 

1 2 3 4 5 
 

6 
 

43. I do not enjoy being in new situations that require me 
to change my old familiar ways of doing things.  
 

1 2 3 4 5 6 
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Appendix I: PWB, continued 

 Strongly 
disagree 

M
oderately 

disagree 

Slightly 
disagree 

Slightly agree 

M
oderately agree 

Strongly agree 

44. I sometimes feel as if I’ve done all there 
is to do in life.  
 

1 2 3 4 5 
 

6 
 

45. I often change my mind about decisions 
if my friends or family disagrees.   1 2 3 4 5 

 
6 
 

46. For me, life has been a continuous 
process of learning, changing, and growth.   1 2 3 4 5 6 

47. I know that I can trust my friends, and 
they know they can trust me.  
 

1 2 3 4 5 6 

48. The past had its ups and downs, but in 
general, I wouldn’t want to change it.  
 

1 2 3 4 5 6 

49. When I compare myself to friends and 
acquaintances, it makes me feel good about 
who I am.  
 

1 2 3 4 5 6 

50. I have difficulty arranging my life in a 
way that is satisfying to me.    1 2 3 4 5 6 

51. I gave up trying to make big 
improvements or changes in my life a long 
time ago.  

1 2 3 4 5 6 

52. I judge myself by what I think is 
important, not by the values of what others 
think is important.  
 

1 2 3 4 5 6 

53. I have been able to build a home and a 
lifestyle for myself that is much to my liking. 
 

1 2 3 4 5 
 

6 
 

54. There is truth to the saying you can’t 
teach an old dog new tricks.  
 

1 2 3 4 5 
 

6 
 



 

 147

Appendix J: State Hope Scale (SHS) 

Directions: Read each item carefully. Using the scale shown below, please select the 
number that best describes how you think about yourself right now and put that number in 
the blank before each sentence. Please take a few moments to focus on yourself and what 
is going on in your life at this moment. Once you have this “here and now” set, go ahead 
and answer each item according to the following scale.  
 
 

 
 
 
 
 

 D
efinitely 
false 

M
ostly false 

 

Som
e-w

hat 
false 

Slightly false 
 

Slightly true 
 

Som
e-w

hat 
true 

M
ostly true 

 

D
efinitely true 

 

1. If I should find 
myself in a jam, I 
could think of many 
ways to get out of it. 

1 2 3 4 5 6 7 8 

2. At the present time, 
I am energetically 
pursuing my goals. 

1 2 3 4 5 6 7 8 

3. There are lots of 
ways around any 
problem that I am 
facing now.  

1 2 3 4 5 6 7 8 

4. Right now, I see 
myself as being pretty 
successful.  

1 2 3 4 5 6 7 8 

5. I can think of many 
ways to reach my 
current goals. 

1 2 3 4 5 6 7 8 

6. At this time, I am 
meeting the goals that 
I have set for myself.  

1 2 3 4 5 6 7 8 
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Appendix K: Exit Survey 

Directions: Please respond to each item as honestly as possible regarding your personal 
experiences during this program. The results of this survey will be used to inform the 
development of future programs.  
 
1. To what degree were you satisfied with this program? (circle one) 
 
0 Not at All   
1 Somewhat Satisfied    
2 Not Sure  
3 Mostly Satisfied 
4 Extremely Satisfied 
 
2. Overall, how honest were you about your daily practice as indicated on your 
practice logs? 
 
0 Not at all  
1 Somewhat honest 
2 Not sure 
3 Mostly honest 
4 Extremely honest 
 
3. What are your feelings regarding the instructor/s of your program? 
 
0 Did not like my instructor/s 
1 Somewhat liked my instructor/s 
2 Not sure how I feel about my instructor/s 
3 Mostly liked my instructor/s 
4 Really liked my instructor/s 
 
4. Please rate your feelings about the setting/environment of your program? 
 
0 Did not like the setting at all 
1 Somewhat liked the setting 
2 Not sure how I feel about the setting 
3 Mostly liked the setting 
4 Really liked the setting  
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5. Did you experience a major life event during the course of the program such as a 
move, break-up of a close relationship; begin a new job, etc.? If so, please indicate a) 
the type of event and b) use the following scale to indicate the stress associated with 
this event.  
 

a. Please describe the event here: 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 

 
b. This event was (please circle one): 

 
0  not very stressful 
1 somewhat stressful 
2 not sure how stressful 
3 moderately stressful 
4 extremely stressful 
 

6. What did you find most helpful in this program? Please describe, 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

7. What aspects of the program did you find the least helpful? Please describe,  

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

8. Would you participate in a program like this in the future? ______(yes or no), 

why or why not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________
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9.  Would you recommend this program to a friend? ______(yes or no), Why or why 

not? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 



 

 

Appendix L: Daily Practice Log  
 
 
 

Week ___ Type of Practice Time spent in 
practice in minutes 

 

Thoughts and/or feelings related to 
your daily practice 

Saturday 
 

   

Sunday 
 

   

Monday 
 

   

Tuesday 
 

   

Wednesday 
 

   

Thursday 
 

   

Friday 
 

   

 
 

 Name: _____________________________________________________ 
 
 Comments: 
 ________________________________________________________________________________________________ 
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Appendix M: Observation Log 
 

Yoga Group Observation Log 
(Protocol #IFOH100801) 

 
 

Week # /  Date Criteria Observed Not Observed  Study Team 
Member 
Initials 

1.  January 24, 
2009 

a. Yoga Postures √  MK 

 b. breathwork √  MK 

 c. mindful 
meditation 

√  MK 

2.  January 31, 
2009 

a. Yoga Postures √  MK 

 b. breathwork √  MK 

 c. mindful 
meditation 

√  MK 

3.  February 7, 
2009 

a. Yoga Postures √  MK 

 b. breathwork √  MK 

 c. mindful 
meditation 

√  MK 

4.  February 14, 
2009 

a. Yoga Postures √  MK 

 b. breathwork √  MK 

 c. mindful 
meditation 

√  MK 

5.  February 21, 
2009 

a. Yoga Postures √  MK 

 b. breathwork √  MK 

 c. mindful 
meditation 

√  MK 

6.  February 28, 
2009 

a. Yoga Postures √  MK 

 b. breathwork √  MK 

 c. mindful 
meditation 

√  MK 
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