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The objective of this study was to determine whether the practice of yoga is associated
with enhanced emotion regulation and empathy, and if the relationship between these variables is
mediated by mindfulness. It was hypothesized that the participants with more yoga experience
would show more skillful emotion regulation, more mindfulness, and higher empathetic ability.
The relationship of exercise experience to the dependent variables was also examined to evaluate
if it differed from the relationship of yoga experience to the dependent variables. It was also
hypothesized that mindfulness mediates the effect of yoga experience on the other variables.
The study sampled both college students (n =185) and individuals in the community (n
=81) with a range of yoga experience, from no experience to experts. Yoga experience was
measured in three different ways in the community sample, including lifetime number of hours
of yoga, frequency of yoga practice, and importance of yoga practice. In the college student
sample, individuals who practiced yoga were compared to those who had never practiced yoga.
The Godin Leisure-Time Exercise Questionnaire (GLTEQ; Godin & Shepard, 1985), Five Factor
Mindfulness Measure (FFMQ; Baer, Smith, Hopkins, Krietemeyer, & Toney, 2006), the
iv

Difficulties in Emotion Regulation Scale (DERS; Gratz & Roemer, 2004), Emotion Regulation
Questionnaire (ERQ; Gross & John, 2003), and Interpersonal Reactivity Index (IRI; Davis,
1980) were used to assess the study constructs.
Preliminary analyses were conducted to examine the relationship of demographic
variables (age, gender, ethnicity/race, religion, religious attendance, income, education, and
relationship status) with the dependent variables, and demographic variables that were found to
be significantly related to dependent variables were controlled for in the primary analyses. The
hypotheses were analyzed using hierarchical regression, simple regression, and mediation. The
study hypotheses were partially supported by the study findings. In the community sample,
those with more yoga experience exhibited increased mindfulness, improved emotion regulation,
and higher perspective taking. Mindfulness was found to mediate the relationship between yoga
experience and suppression and the relationship between yoga experience and reappraisal. The
results of the college student sample yielded non-significant findings. The implications of the
study findings are discussed.
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Chapter I: Introduction
Feuerstein (2004) stated that there are approximately to fifteen to twenty million yoga
practitioners in the United States. Many individuals practice yoga to improve mental health
conditions (Birdee et al., 2008). According to Yoga Alliance (2005), the national association of
yoga instructors, many individuals begin yoga as a method of stress reduction. Yoga’s influence
on mental health has been researched in many studies (Arias, Steinberg, Banga, and Trestman,
2006; Ospina et al., 2008; Kirkwood, Rampes, Tuffrey, Richardson, & Pilkington, 2005;
Pilkington, Kirkwood, Rampes, & Richardson, 2005; Khalsa, 2004; Raub, 2002). However, the
extant research does not provide clear evidence of yoga’s influence on psychological constructs
(Arias et al., 2006). The current study intends to gather more information about the relationship
between yoga and emotion regulation, mindfulness, and empathy.
Yoga can be classified as a form of meditation. Some teach yoga as a physical form of
exercise, yet this is not yoga in its entirety. There is also a growing trend to more fully engage
with yoga as a spiritual path, beyond a physical exercise (Feuerstein, 2004). The term meditation
encompasses a variety of techniques differing in their approach and origin (Goleman, 1988).
Yoga is considered a form of concentration meditation, which restricts the focus of the mind
(Goleman, 1988). Some have argued that one can develop a mindful state while practicing yoga
(Moffitt, Douglas, Cope & Powers, 2002; Kabat-Zinn, 2006).
Mindfulness meditation is another form of meditation that has received a great deal of
attention in psychology research (Ospina, 2008). Mindfulness meditation is a technique in which
one sits with bare attention, so as to gain insight into the mental habits one has which continue
one’s own suffering, and cultivate a mindful state of mind (Kabat-Zinn, 1999; Baer, 2003; Hanh,
1974). Shapiro et al. (2006) stated that mindfulness is a natural human capacity, and Bishop et
1

al. (2004) stated that it is a skill that can be developed through many methods. Shaprio and
colleagues (2008) compared a mindfulness meditation condition to a concentration meditation
and found both groups increased in mindfulness, suggesting that there are different ways to
increase mindfulness.
Mindfulness training techniques have been researched and have shown potential efficacy
in improving psychological functioning (Grossman, 2004; Baer, 2003). There is also
preliminary evidence that yoga may improve psychological functioning (Arias, Steinberg,
Banga, and Trestman, 2006; Ospina et al., 2008; Kirkwood, Rampes, Tuffrey, Richardson, &
Pilkington, 2005; Pilkington, Kirkwood, Rampes, & Richardson, 2005). Mindfulness trainings
are more thoroughly researched and their efficacy has more clear support, but the research on
yoga has shown promising results (Ospina et al., 2008; Arias et al., 2006; Khalsa, 2004; Raub,
2002).
One of the main concerns with mindfulness trainings, as noted by Dimidjian and Linehan
(2003), is that some may find current mindfulness trainings “esoteric or foreign.” In contrast,
yoga appears to escape this generalization for many people because it has an association with
exercise, and as a result, it has been accepted into the mainstream and is taught in numerous
locations (Raub, 2002). With the popularity of yoga, the influence it may have on mindfulness,
and the potential benefits seen in the research, it appears that yoga warrants more research.
The current study attempted to sample individuals with a range of yoga experience, from
no experience to experts. Toward this end, both a college student sample and a community
sample were recruited. It was expected that those in the college student sample would have a
limited range of yoga experience, so the community sample was collected in order to access a
more expert level of experience with yoga. It was predicted that those who practice yoga longer
2

would have enhanced mindfulness, emotion regulation, and empathy. It was also predicted that
mindfulness would mediate the relationship between yoga experience and the two other
dependent variables, emotion regulation and empathy.
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Chapter II: Review of the Literature
The review of literature will begin with a discussion of emotion regulation. The concept
of mindfulness will then be introduced, and then the review will focus on mindfulness as an
emotion regulation strategy. A brief summary of the research on mindfulness trainings will be
included, and the hypothesized mechanisms of mindfulness trainings will be discussed and
related to a conceptualization of emotion regulation. The discussion will then shift to examine
empathy and its relationship to mindfulness and emotion regulation. The analysis will conclude
with a description of yoga and the available research on yoga.
Emotion Regulation Strategies
Emotions provide feedback about stimuli an individual encounters (Tooby & Cosmides,
1990). Emotions are multi-dimensional, being influenced by cognitions, experiential changes,
physiological responses, and behaviors (Rottenberg & Gross, 2003). Individuals differ in how
reactive they are to emotional stimuli. Reactivity can be defined as a response to changes in the
internal and external environment (Rothbart & Sheese, 2007), which can encompass affect,
physiological response, and behavior, and it can measured along the dimensions of latency,
duration, and intensity of affective, motor, and orienting reactions (Rothbart & Derryberry,
1981). Individual differences in emotional reactivity interact with emotion regulation (Rothbart
& Sheese, 2007).
Emotion regulation is the process of shaping which emotions occur, when they occur, and
how the experience and expression occurs (Rottenberg & Gross, 2003). Researchers theorize
that emotion regulation processes can occur consciously and non-consciously (Bargh &
Williams, 2007). The processes can also occur as the emotion develops or is generated
(Rottenberg & Gross, 2003). These regulatory strategies can influence the magnitude and type
4

of emotional experience (Diamond & Aspinwall, 2003; Gross, 1998). Allowing for modulation
as the emotion is generated aids the individual in appropriately responding to the demands of the
environment (Campbell-Sills & Barlow, 2007; Cole, Martin, & Dennis, 2004; Gratz & Roemer,
2004; Gross, 1998; Gross & Munoz, 1995; Thompson, 1994).
There are differing conceptualizations of emotion regulation. Some place focus on the
control of emotional experience and expression while reducing emotional arousal (Cortez &
Buegental, 1994; Garner & Spears, 2000; Kopp, 1989; Zeman & Garber, 1996). A differing
conceptualization focuses on the modulation of emotion (Cole, Michel & Teti, 1994; Thompson,
1994). This approach also focuses on the awareness and evaluation of emotional experience
leading to more adaptive emotion regulation (Thompson & Calkins, 1996).
Researchers have found that constriction of emotional expression has been associated
with increased physiological arousal (Gross & Levenson, 1997). According to Gross’s model
(1998), suppression may aid one in reducing outward expression of emotion and, to a degree, the
subjective experience for the short term, yet in the long term it is less effective. Also,
researchers have suggested that long-term suppression could habituate an individual to emotional
stimuli, leading to the development of psychopathology (Wegner & Zankos, 1994; Wenzlaff &
Wegner, 2000). Hayes et al. (1996) has also suggested that the effort to avoid internal
experiences may underlie many psychological disorders. These findings suggest that a focus on
acceptance rather than control may be a more advantageous form of emotion regulation (Gratz &
Roemer, 1994). From this viewpoint, changing one’s experience of the intensity and duration of
the emotion rather than the emotion itself is adaptive (Thompson & Calkins, 1996). Gratz and
Roemer (2004) conceptualized emotion regulation as involving four components: “awareness
and understanding of emotions, acceptance of emotions, ability to control impulsive behaviors
5

and behave in accordance with desired goals when experiencing negative emotions, and ability to
use situationally appropriate emotion regulation strategies to flexibly modulate emotional
responses as desired in order to meet individual goals and situational demands.”
A recent meta-analysis of the emotion regulation literature found that there are three
emotion regulation strategies considered to be adaptive and three strategies considered to be
maladaptive that have been presented in the literature (Aldao, A., Nolen-Hoeksema, S.,
Schweizer, S., 2010). The three adaptive strategies are reappraisal, problem-solving, and
mindfulness/acceptance. The three maladaptive are suppression, avoidance, and rumination.
This literature review will focus on the mindfulness and acceptance emotion regulation strategy.
Mindfulness
Operationalizing the concept of mindfulness.
According to Buddhist psychology, the source of suffering is the belief that one can
control unavoidable life challenges, such as sickness and death (Germer, Siegel, & Fulton, 2005).
The first of the four noble truths described by the Buddha is called duhkha, which refers to the
suffering associated with the constant drive to avoid discomfort and seek pleasure, which can
lead to a perpetual feeling of dissatisfaction (Hagen, 1997). In avoiding pain, one is escaping the
present moment. The original purpose of mindfulness training is to rigorously train the mind to
let go of attachments that cause suffering. This process is intended to be done with compassion,
but it may be unpleasant and challenging at times; therefore, mindfulness is not a relaxation
technique.
Many have attempted to describe the mindful state. Kabat-Zinn (1999, p. 4) described it
as “paying attention in a particular way: on purpose, in the present moment, and
6

nonjudgmentally.” Marlatt & Kristeller (1999, p. 68) defined it as “bringing one’s complete
attention to the present experience on a moment-to-moment basis.” Seigel (2007) stated,
“mindfulness in its most general sense is about waking up from a life on automatic, and being
sensitive to novelty in our everyday experiences. With mindful awareness the flow of energy
and information that is our mind enters our conscious attention and we can both appreciate its
contents and also come to regulate its flow in a new way. …It involves being aware of the
aspects of the mind itself” (p. 5).
Bishop (2002) called attention to the need to operationally define mindfulness, create a
measurement procedure, and demonstrate its construct validity. Several theorists have attempted
to operationally define and measure the construct of mindfulness, and they have validated these
measures (Buchheld, Grossman & Walach, 2002; Brown & Ryan, 2003; Baer, Smith, & Allen,
2004; Baer et al., 2006; Feldman et al, 2007; Lau, 2006), yet Grossman (2008) noted the
difficulty in fully capturing the concept of mindfulness in an operational definition. He stated
that there are discrepancies even among mindfulness experts about its definition and many scale
constructors have limited knowledge of Buddhist thinking and meditation. While recognizing
that attention does not fully encapsulate what it means to mindful, paying attention to the present
moment appears to be at the core of all definitions of mindfulness. Shapiro et al. (2008) also
noted that the development of measures of the mindfulness construct have advanced research of
mindfulness interventions because the cultivation of mindfulness can be directly measured.
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Mindfulness as a means of emotion regulation.
Mindfulness has been defined as a non-elaborative, non-judgmental, present-centered
awareness, and while in this state of mind, all feelings and sensations that arise are accepted
(Kabit-Zinn, 1990; Segal et al., 2002; Shapiro & Schwartz, 1999). Mindfulness has been applied
in several clinical interventions as a strategy to improve an individual’s emotion regulation.
Acceptance has found to be a regulation strategy that promotes positive outcomes (Hayes et al.,
1999; Heffner, Eifer, Parker, Hernandez & Sperry, 2003). Linehan, Bohus, and Lynch (2007)
have also found positive results by incorporating mindfulness as a “core component” of
Dialectical Behavior Therapy (DBT). Linehan and colleagues (2007) hypothesized that
mindfulness influences several domains simultaneously. Mindfulness is said to reduce biological
vulnerability to negative emotional cues, and on electroencephalogram (EEG) patterns,
individuals displayed patterns that suggested they had an improved capability to moderate
intense emotional arousal and possibly increase positive affect (Aftanas & Golosheykin, 2005;
Davidson et al., 2003; Ritskes, Ritskes-Hoitinga, Stodkilde-Jorgensen, Baerentsen & Hartman,
2003). Linehan and colleagues (2007) hypothesized that mindfulness may be a method for
creating new associations to previously avoided or pursued conditional stimuli, in keeping with
work extinction reminders by Bouton and Brooks (1993; Bouton, 1993, 2002).
The hypothesized mechanisms of mindfulness trainings are quite similar to the
conceptualization of emotion regulation by Gratz and Roemer (2004). This conceptualization
states that emotion regulation consists of awareness and understanding of emotions, acceptance
of emotions, the capability to not react with impulsive behaviors, and the ability to use
situationally appropriate emotion regulation strategies. Hypotheses of how mindfulness changes
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an individual’s approach to his or her experience all include the concept that individuals become
more aware and accepting of their emotions.
Empirical studies of mindfulness training.
Researchers have sought to adapt the practice of mindfulness from its Buddhist origins
because of the many psychological and physical benefits that are associated with this practice
(Kabat-Zinn, 1982, 2000). Jon Kabat-Zinn, a Buddhist and a scientist, suspected that
mindfulness meditation might be helpful to individuals suffering with medical conditions. He
created a mindfulness training program, Stress Reduction and Relaxation Program, in a
behavioral medicine setting for patients with chronic pain and stress-related conditions (KabatZinn, 1990). He is largely responsible for adapting mindfulness training for Westerners by
presenting it secularly (Kabat-Zinn, 1982; 1990; Baer, 2003).
This program is now titled Mindfulness-Based Stress Reduction (MBSR) (Kabat-Zinn,
1982; 1990). MBSR has emerged as one of the better known mindfulness training programs and
has been shown to be beneficial for a number of presenting problems, including: mood
symptoms, chronic pain, eating disorders, fibromyalgia, and cancer (Grossman, et al, 2004). The
program is based on intensive training in mindfulness meditation. MBSR includes several
mindfulness techniques, both formal and informal, including walking meditation, yoga, body
scan, seated meditation, and everyday life mindfulness tasks, which offer people the opportunity
to try many techniques and find the one that is most enjoyable for them.
Since the creation of MBSR, numerous other mindfulness interventions have been
developed, and in some way, each has been inspired by MBSR (Block-Lerner, Salters-Pedneault
& Tull, 2005). The three most prominent of the subsequent mindfulness interventions are
Mindfulness-Based Cognitive Therapy (MBCT) (Segal, Williams, & Teasdale, 2002),
9

Dialectical Behavior Therapy (DBT) (Linehan, 1993a), and Acceptance and Commitment
Therapy (ACT) (Hayes, Strosahl, & Wilson, 1999).
Each of these interventions differs in the techniques they use to cultivate mindfulness and
in the focus of the intervention, yet each is attempting to build greater acceptance of the
individual’s experience in order to alleviate distress. The variations among these interventions
lend support to the notion that there are many ways to cultivate mindfulness. Teasdale et al.
(1994) described mindfulness as a “generic skill” that is applicable to many situations and facets
of experience. It can be applied to a wide range of thoughts, feelings, and experiences because it
teaches individuals to turn toward their unpleasant and uncomfortable thoughts, rather than
engaging in escape-avoidance coping.
Several reviews of the literature have suggested that mindfulness trainings may have
positive effects (Grossman, Niemann, Schmidt, & Walach, 2004; Baer, 2003; Bishop, 2002;
Toneatto & Nguyen, 2007; Kabat-Zinn, Lipworth & Burney, 1985). The reviews have found
that mindfulness interventions have been implemented in a variety of settings to treat numerous
conditions including chronic pain, anxiety, depression, medical diseases, and stress. Baer’s
review (2003) found that mindfulness studies show significant improvements on ratings of
anxiety (Kabat-Zinn et al., 1992), depression (Kabat-Zinn, 1995; Teasdale et al., 2000), pain
(Kabat-Zinn, Lipworth & Burney, 1985), binge eating symptoms (Kristeller & Hallett, 1999),
and mood disturbance symptoms in cancer patients (Speca, Carlson, Goodey, & Angen, 2000).
Studies with a nonclinical population have also shown positive treatment effects (Massion, Teas,
Herbert, Wertheimer, and Kabat-Zinn, 1995; Astin, 1997; Shapiro et al., 1998; Williams, Kolar,
Reger, and Pearson, 2001; Bishop, 2002).

10

Grossman et al. (2004) reviewed studies evaluating Mindfulness Based Stress Reduction
(MBSR). The studies using an active control group had a mean effect size of .49. Grossman
noted that this favorably compared to the .58 mean effect size for studies with an inactive, or
wait-list, control group, which lacked control of the nonspecific effects. This similarity in effect
size supports the specificity of the mindfulness intervention. Baer (2003) found a mean effect
size of .74 (SD=.39) across fifteen mindfulness intervention studies. These are considered
medium to large effect size (Cohen, 1997).
Grossman et al. (2004) cautioned that despite the moderate to large effect sizes of MBSR
studies, they should be viewed in light of several methodological flaws in the literature. One of
the flaws has been a lack of follow-up data, yet this has been addressed by subsequent studies.
Baer (2003) found a mean effect size at follow-up of .59 (SD = .41). Grossman et al. (2007)
conducted a post-intervention follow-up three years after the patient’s completion of the training,
and participants’ responses to the measures suggested that the benefits of the training were
maintained (Cohen d effect size post-intervention, .40-1.10, and effect size at 3-year follow-up,
.50-.65).
Other methodological flaws included the small sample sizes, lack of control groups, and
lack of operationalization of the mindfulness construct. With the recent development of several
empirical measures of mindfulness (Baer, Smith, & Allen, 2004; Brown & Ryan, 2003; Walach,
Buchheld, Buttenmuller, Kleinknecht, & Schmidt, 2006), it is now possible to better
operationalize and measure if mindfulness interventions are in fact cultivating mindfulness and if
mindfulness accounts for improvements in well-being. Studies seem to support these hypotheses
(Cohen-Katz, Wiley, Capuano, Baker, & Shapiro, 2005; Lau et al., 2006; Shapiro,
Brown, & Biegel, 2007; Carmody & Baer, 2007; Brown & Ryan, 2003; Carlson & Brown,
11

2005).
Despite needed improvement in methodology, most reviews concluded that studies
showed moderate to large effect sizes, suggesting mindfulness-based interventions may assuage
a range of mental health problems and improve psychological functioning. Baer (2003) found a
low attrition rate across many studies, concluding that, despite the heavy demands of these
programs, people are inspired to complete them. Grossman (2004) similarly concluded that
mindfulness interventions have great potential to help people cope with chronic stress.
Hypothesized mechanisms of mindfulness training.
Shapiro et al. (2006) and Lynch et al. (2006) have presented theories about the
mechanisms at work in mindfulness trainings. This section will explore the theories that have
been proposed to explain how mindfulness works. Shapiro et al. (2006) presented a model of
mindfulness comprised of three axioms: intention, attention, and attitude, derived from KabatZinn’s (1994 p. 4) definition of mindfulness “on purpose (intention) paying attention (attention)
in a particular way (attitude).” The authors propose that these three axioms are at play
simultaneously in a cyclical process.
The first of Shapiro’s proposed axioms is intention. In Buddhism, the purpose of
meditation is to attain enlightenment and to cultivate compassion, yet Shapiro and colleagues
(2006) argued this purpose is sometimes lost in secular definitions. Shapiro argues that having a
purpose when practicing mindfulness is essential, and that intention is dynamic and evolves with
deepened insight and practice.
Attention is at the core of secular definitions and refers to observing one’s external and
internal experience moment-to-moment. Shapiro et al. argued that the self-regulation of
attention found in mindfulness would likely enhance attentional abilities as a whole. Teasdale et
12

al. (1995) discussed that acting mindfully is in contrast to operating on ‘automatic pilot.’ Instead
of automatically reacting, one can step out of a stream of thought unrelated to the present
moment. Lynch et al. (2006) presented that attentional control may improve emotional
regulation (Philippot, Schaefer & Herbette, 2003) and reduce rumination (Borkovec & Costello,
1993).
Kabat-Zinn (1990) proposed seven attitudinal foundations of the mindfulness practice.
These foundations are non-judging, patience, a beginner’s mind, trust, non-striving, acceptance,
and letting go. He describes them as interrelated, with each being dependent on the others.
Individuals practice observing the habitual patterns of judging and labeling, which allows one to
see things as they truly are. By accepting the present moment as it is, without attempting to
reframe or deny, and bringing a new perspective to every moment, practitioners cultivate letting
go of attachments to ways of thinking, such as familiar automatic thoughts. Also, practitioners
recognize that things may unfold in time and accept this fact, and they learn to trust their own
internal voice rather than looking externally for answers. While cultivating these attitudinal
factors, one also practices non-striving, which is key to moving away from “doing” and
beginning to practice “being.” Shapiro et al. (2006) built on Kabat-Zinn’s description of these
attitudes, and further emphasized the importance of bringing compassion to attention. Rather
than being “cold and critical,” individuals can observe experiences with compassion and without
evaluation even when they are painful or aversive experiences. Intentionally bringing this
attitude to the attentional practice leads to “patience, compassion, and non-striving” (Shapiro et
al 2006, p. 377).
Kabat-Zinn (1990) stated anyone is capable of being mindful. Shapiro et al. (2006)
described the process of becoming mindful as a developmental step, much like the shift that
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occurs when children become less self-absorbed and develop awareness of other’s feelings and
needs. She and her colleagues called this development “reperceiving,” which they defined as a
fundamental shift in perspective from automatic thoughts to the perception of the thought
process. An important distinction is that this observation is not a detachment. Lynch et al.
(2006) also made the distinction that DBT emphasizes a full experience of the moment rather
than detachment. By fully experiencing each thought without pulling away or distracting one’s
self, practitioners learn to be less reactive and more aware of their own experiences. Shapiro and
colleagues propose that several other factors arise out of reperceiving, including: self-regulation,
values clarification, cognitive, emotional, and behavioral flexibility, and exposure. Similarly,
Lynch and colleagues (2006) proposed that the mechanisms of change in mindfulness include
behavioral exposure and learning new responses, emotion regulation, reducing literal beliefs, and
attentional control.
Beddoe (2006) proposed that mindfulness might function as a coping strategy and
provide skills for meaning-based coping. Meaning-based coping is the attempt to maintain
positive well-being (Folkman & Greer, 2000). These skills or strategies might influence the
stress appraisal by fostering inner resources, and as a result, altering behaviors and physiologic
changes associated with the stress response.
Several hypotheses have been put forth to explain what changes occur when one
cultivates mindfulness. Shapiro et al. (2006), Lynch et al. (2006), and Beddoe (2006)
hypothesized that mindfulness improves coping. Shapiro et al. (2006) and Lynch et al. (2006)
also proposed that mindfulness shifts people’s attention into a mode of fully experiencing their
emotions, leading to improved tolerance of their emotions, rather than falling back on automatic
processing. Both sets of authors argued that, as a result of this full experiencing, self-regulation
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and attentional control is improved. This full and present experience appears to be at the core of
what theorists find useful about mindfulness interventions.
Shapiro et al. (2008) published a study that illustrated the cultivation of mindfulness, as
measured by the Mindfulness Attention and Awareness Scale (MAAS; Brown & Ryan, 2003),
mediated the effect of Mindfulness Based Stress Reduction (MBSR) on perceived stress,
rumination, reflection, and forgiveness. The MAAS is a somewhat narrow measure of
mindfulness and primarily measures how one attends to their environment, which has been
theorized to be only one dimension of mindfulness. With this caveat, this study provides
encouraging evidence MBSR does cultivate mindfulness, and the positive outcomes are not
attributed to other components of the intervention.
Lynch et al. (2006) and Shapiro et al. (2006) both proposed that mindfulness likely
improves an individual’s ability to take a step back from his or her experiences to evaluate the
best way to respond to a situation, rather than react automatically. Linehan et al. (2007) also
presented hypotheses concerning how mindfulness influences the perception of emotional cues
and tendencies. Mindfulness has been hypothesized to affect emotional cues in three ways:
increasing sensitivity to current contingencies in the environment and allowing for new learning
(seeing reality “as it is”) (Linehan et al., 2007); increasing flexibility of attention by freeing up
cognitive resources (Jerslid, 1927; Posner, 1980; Teasdale, Segal & Williams, 1995; Lynch et al,
2005; Lynch & Bronner, 2006); and reducing attachment to emotional appraisals (Linehan et al.,
2007Mindfulness is also hypothesized to influence one’s automatic response to emotional
behaviors and the resulting appraisals. By observing first rather than reacting, one can develop
new associations to previously avoided conditioned stimuli (Lynch et al., 2006). Similarly, when
one observes before reacting, the resulting secondary negative emotions are reduced because the
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individual is allowing his or herself to be exposed to previously distressing emotions, improving
one’s tolerance of them (Linehan et al, 2007).
Development of Empathy
Linehan et al. (2007) proposed that mindfulness might improve interpersonal functioning.
This statement is based on Kunzman & Bates’s (2003) research that found individuals with high
wisdom-related knowledge have more affective involvement, lower affective arousal, and more
use of cooperative skills. Linehan et al. (2007) stated that mindfulness is similar to wisdomrelated knowledge, in that those high in mindfulness focus more on effectiveness rather than
being right. This study suggested that those who are higher in mindfulness will have less
emotional reactivity to a given situation and be more capable of cooperating with another, rather
than being entangled in their own emotional experience. This hypothesis also relates to Lynch et
al. (2006) and Shapiro’s et al. (2006) descriptions of mindfulness as a process of “reperceiving”
or a detached experience of the present moment, in which one is fully aware of the happenings,
both internally and externally, of the present moment, but also a step removed or in a state of
observation of the moment. The more one is able to appropriately modulate one’s emotions, the
more appropriate one’s response can be to a situation. If one is more cooperative, more attentive
to others’ emotions, and less tied to one’s own emotions, then it is possible it may increase one’s
degree of empathy.
Empathy has several conceptualizations in medical, counseling, and psychology
literature. The conceptualization of empathy as an affective and/or cognitive construct has
received the greatest amount of attention in empathy literature (Davis, 1994; Smith, 2006).
Hollin’s (1994) description of empathy most accurately reflects the cognitive construct of
empathy by stating that it is “the ability to see the world, including one’s own behavior, from
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another person’s point of view” (p. 1240). Jordan, Kaplan, Miller, Stiver, and Surrey (1991)
offered a definition more in keeping with the affective conceptualization that “empathy is a
complex cognitive and emotional exercise in mutuality, mediated more by interpersonal than by
cognitive development.”
Gladstein (1983) has attempted to create clearer definitions of both cognitive and
affective empathy. Cognitive empathy was defined as, “intellectually taking the role or
perspective of another person” (p. 468), and affective empathy was defined as, “responding with
the same emotion to another person’s emotion” (p. 468) (Gladstein, 1983). These definitions are
in keeping with the idea that empathy is an interactive response to a presented stimulus or
situation (Batson & Coke, 1981; Davis, 1994). Also, this idea reflects that empathy is seen as a
situationally-based response that involves both cognitive and affective responses. Research
supports the conceptualization of the unavoidable influence affective and cognitive elements
have on one another (Bower, 1983; Hoffman, 1977; 1982; Isen, 1984). Smith (2006) argued
“true empathy” integrates the two components, cognitive and emotional empathy. Smith (2006)
defined cognitive empathy as “perspective taking” and emotional empathy as “vicarious sharing
of emotions” (p. 3). According to Davis’ (1980) multidimensional approach to empathy,
empathy can be broadly defined as one’s emotional reaction to the observed experiences of
another, and it involves both the cognitive ability to take another’s perspective, as well as the
emotional reactivity of the individual.
Empathy and emotion regulation.
Much of the research on empathy and emotion regulation has focused on the
development of emotion regulation in children. Paivio and Laurent (2001) argued that the
empathic responses of a parent are necessary for children to learn to regulate their own emotional
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experience, and as children mature, they begin to take over the ability to regulate their own
emotional experience. Through this process of empathic mirroring of feelings and needs, a child
is learning to recognize, label, and describe his or her emotional experience, leading to the ability
to self-control and feel interpersonal connectedness. Children also learn to accept and value their
emotional experience as a useful tool to guide action and achieve their goals through the process
of empathic responsiveness. They learn to lessen or intensify emotion in particular situations to
get their needs met, which leads to a sense of mastery and interpersonal competence. The
authors go on to discuss that underregulation or overcontrol of emotions in childhood can lead to
maladaptive emotion regulation in adulthood.
Eisenberg and Fabes (1990; 1992) stated that one’s empathic reactions are partially due
to one’s level of emotion regulation and those who have high emotion regulation skills tend to be
more sympathetic towards others and behave more prosocially. Those with lower levels of
emotion regulation are more likely to react with distress to other’s negative emotions (Eisenberg
& Fabes, 1992), and they tend to avoid dealing with distressing situations (Eisenberg & Fabes,
1990). Eisenberg and colleagues also found children who are emotionally well regulated and
prone to sympathetic reactions are social and assertive (Eisenberg, Cameron, Tyron, & Dodez,
1981; Eisenberg, Pasternack, Cameron & Tyron, 1984), while children who are dysregulated and
prone to personal distress are less assertive with their peers and more likely to display compliant
behaviors (Eisenberg, McCreath & Ahn, 1988; Eisenberg et al., 1981).
This research suggests that the development of emotion regulation begins in childhood,
and empathy plays a role in how child learn to emotionally regulate. It also seems that those
with better emotion regulation may be more skilled in empathic responding. As mindfulness is
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seen to be one method of regulating emotions, by maintaining awareness, acceptance, and
detachment from emotional experience, one may be more empathic if one is more mindful.
Mindfulness and empathy.
The ability to react in an appropriately responsive manner, rather than an impulsively
reactive manner is a key element to adaptive emotion regulation and mindfulness, as discussed in
the previous section. When one is less reactive, one can be more responsive and receptive to
those around him or her. Wachs & Cordova (2007) tested the hypothesis that mindfulness
influences intimate relationship satisfaction through improved emotion repertoires. They
sampled married couples, and measured mindful awareness, emotion skills (identifying and
communicating emotions, empathetic ability, expression of anger and hostility, and emotional
control), and marital quality. They found emotion skills and mindfulness are related to marital
satisfaction, and these emotion skills fully mediate the relationship between mindfulness and
marital quality. This study provided support for the influence of mindfulness on empathy and
interpersonal relating.
Barnes et al. (2007) studied the role of mindfulness in romantic relationship satisfaction
in response to relationship stress. They found that higher trait mindfulness predicts higher
relationship satisfaction and greater capacities to respond constructively to relationship stress. In
a second study, they replicated these findings. They also found that mindfulness is found to
predict lower emotional stress response and positive change from prior to conflict to after the
conflict in perception of relationship. This study provided further support for the theory that
mindfulness improves interpersonal relating by allowing individuals more self-control and more
ability to respond positively to a partner.
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Block-Lerner et al. (2007) examined empathetic responding, specifically perspectivetaking and empathetic concern. The authors propose that mindfulness may be a viable way to
increase empathy in interpersonal relating. The authors performed a review of literature and
found preliminary evidence that suggests mindfulness may have a relationship to facets of
empathy, and this relationship needs further examination.
Researchers have also hypothesized three rationales for the effectiveness of mindfulness
in improving couples’ relationships. Psycho-physiological soothing techniques transfer into a
calmer approach to conflicts and challenges. Mindfulness promotes acceptance without
judgment, and acceptance may lead to greater compassion for oneself and for others, or empathy.
Mindfulness translates into better functioning globally and an enhanced quality of life (Carson,
Carson, Gil, and Baucom, 2004).
A more recent study examined the impact of an 8-week randomized control trial of a
mindfulness and self-compassion on empathy (Wallmark, Safarzadeh, Daukantaite, & Maddux,
2012). Researchers measured empathy with the perspective taking, empathetic concern, and
personal distress subscales on the Interpersonal Reactivity Index (Davis, 1983). The authors
reported that those who completed the interventions increased in perspective taking, yet they did
not observe changes on the empathetic concern and personal distress subscales from pre- to postassessment. They noted that empathetic concern is highly correlated with personality traits, and
therefore, might not be changed by a brief intervention. They also noted this is a higher-order
concept than perspective taking, and a change in perspective taking may lead to an eventual
effect on empathetic concern.
These studies provide encouraging evidence for the relationship between mindfulness and
empathy. As Block-Lerner and colleagues (2007) stated, this relationship warrants further study,
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and Wallmark, Safarzadeh, Daukantaite, & Maddux (2012) encouraged expanding the research
beyond only mindfulness interventions to include meditation more generally. The current study
examined the relationship between mindfulness and empathy.
Empirical Study of Yoga
As mindfulness is a natural human capacity (Shapiro et al., 2006) and a skill that can be
developed through many methods (Bishop et al, 2004), it is useful to study the many ways in
which mindfulness can be cultivated. Yoga may be a viable way to cultivate mindfulness. This
section will include an introduction to yoga, a review of studies utilizing yoga interventions, a
description of mindful yoga, and a discussion of yoga and mindfulness in research.
Yoga: A description.
Yoga is a Sanskrit word derived from the word “yuga” meaning to yoke or unite the
mind, body, and soul (Iyengar, 1979). Yoga is a practice originating in India, and it
encompasses many practices that have the goal of leading to transcendence into bliss. There are
four paths of yoga: karma (the yoga of action, the path of selfless service); bhakti (the yoga of
devotion); raja (the yoga of controlling the mind, the scientific approach); and, jnana (the yoga of
knowledge, the philosophical approach) (Feuerstein, 2001). Raja yoga includes hatha yoga,
which is how yoga is most commonly recognized in the West. The eight limbs of raja yoga were
compiled by Patanjali in the Yoga Sutras (Raub, 2002). These limbs consist of the yamas
(restraints), niyamas (observances), asanas (postures), pranayama (breathing techniques),
pratyahara (control of attention), dharana (concentration), dhyana (meditation) and Samadhi
(super-conscious state) (Iyengar, 1979). In the West, hatha yoga is most commonly practiced,
and it includes asanas (poses/postures) and meditation (Raub, 2002).
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Meditation is a term that encompasses many practices with different purposes. Yoga, in
traditional practices, is a form of concentration meditation. Concentration meditation focuses
attention on one specific object, such as the breath, a word or manta, a phrase, prayer, mental
image, physical object, or thought. The meditator strives to keep focus solely on the object,
filling one’s attention with this object. Concentration elicits the relaxation response,
counteracting the fight/flight response (Benson, 1977). These practices lead to calmness,
relaxation, equanimity, and, at advanced stages invoke experiences of bliss, ecstasy, and
absorption. Another meditative practice is mindfulness. In contrast to concentration meditation,
while practicing mindfulness, one’s attention is systematically expanded to encompass a physical
or mental activity from moment-to-moment with an attitude of detachment and acceptance,
moving beyond the restricting attention of concentration (Goleman, 1988).
While yoga and mindfulness meditation entail different approaches, it is possible to
integrate the two to combine the benefits of each. An emerging trend is the integration of the
mindfulness and yoga traditions in Western’s practices. In meditation centers and yoga studios,
the two paths are becoming integrated (Moffitt, Douglas, Cope & Powers, 2002). Hatha yoga
postures allow an individual to observe one’s response pattern when encountering different
emotions and events, such as discomfort. If one attempts to watch these reactions with kind
attention, this would be an application of mindfulness. Additionally, Shapiro and colleagues
(2008) found that participants who practice mindfulness meditation and those that practiced
concentration mediation both had increases on a measure of mindful awareness and attention.
Yoga as a clinical intervention.
There is a paucity of research on yoga as a psychological intervention and few studies
with strong methodological rigor. A wide range of yoga techniques have been applied as
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therapeutic interventions, ranging from breathing to postures, so there is no standard format of
interventions (Khalsa, 2004). There has also been a wide variety of populations and conditions
to which yoga interventions have been applied (Arias, 2006). Due to the large variations in the
yoga literature, it is difficult to summarize its entirety. In order to focus the scope of this review,
studies that apply to psychological and physiological outcomes will be presented, as they are
most applicable to the present study.
Yoga has been found to elicit the “relaxation response” and lead to “deep relaxation of
the autonomic nervous system without drowsiness or sleep and a type of cerebral activity without
highly accelerated electrophysiological manifestation” (Bagchi & Wenger, 1957). Because of
the psychophysiological effect yoga has, it has been applied as a therapeutic intervention for a
number of disorders (Khalsa, 2004).
The body of literature about the physiological effects of yoga is more extensive than the
literature concerning psychological outcomes, with several studies investigating yoga as physical
exercise (Raub, 2002). The intense stretching and muscle conditioning that is performed while
holding yoga postures increases skeletal muscle oxidative capacity and glycogen utilization,
which are important determinants of endurance performance (Shephard and Astrand, 2000).
Murugesan, Govindarajuluand, Bera (1999) Patel (1975a), Patel (1975b), and Sunder et al.
(1984) performed randomized controlled trials of yoga interventions for hypertension compared
to active control groups, but all had small sample sizes. These studies found yoga to be an
effective method of reducing systolic blood pressure and Patel (1975b) found that results were
maintained at the twelve-month follow-up. Roogla et al. (2001), Spicuzza et al. (2000), and
Stanescu et al. (1981) found that engaging in yogic breathing techniques while doing yoga
postures substantially improves oxygen delivery to tissues that are associated with chemoreflex
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sensitivity to hypoxia. A preliminary study showed that yoga may improve quality of sleep in
those suffering from insomnia (Khalsa, 2004). Kristal (2005) has shown evidence of yoga
promoting weight loss in healthy adults. Nayak and Shankar (2004) and Thien, Thomas, Markin,
and Birmingham (2000) found that yoga can counteract decreased bone mass and arthrosclerosis.
Kirkwood, Ramps, Tuffrey, Richardson, and Pilkington (2005a, 2005b) performed two
reviews of studies using yoga interventions to treat psychopathology. The first review focused
on yoga treating anxiety (2005b) and the second focused on interventions treating depression
(2005a). In the review focused on depression, five randomized controlled trials were located,
with severity of depression ranging from mild to severe. All trials reported positive findings and
no adverse effects were reported, with the exception of fatigue and breathlessness in one study.
Pilkington et al. (2005a) noted that the study lacked many methodological details such as method
of randomization, compliance, and attrition rates. These studies indicated that yoga is potentially
beneficial to individuals suffering from depression, but the inconsistency in the severity of
depression and intervention used, restricts the generalizability of these findings. Kirkwood et al.
(2005b) similarly found that of the eight randomized controlled studies reviewed positive results
were reported, but there were many methodological shortcomings. Yoga does appear to be an
anxiety intervention with “encouraging” results.
Thien, Thomas, Markin, and Birmingham (2000) performed a study for an eating
disorder population. The authors found that the intervention improved the quality of life of those
who practiced yoga. Schell et al. (1983) studied the physiological and psychological effects of
hatha yoga on healthy women. The authors found a decline in heart rate during and after yoga
practice with a return to normal baseline after the experiment in those who practiced yoga, and
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they found that the yoga group had significantly higher life satisfaction and positive
temperament traits.
Yoga and mindfulness.
Georg Feuerstein (2004) described yoga as a powerful transformative discipline and, “if
practiced authentically and with the requisite dedication, it can bring about inner change even at
the entry level of posture practice that is the focus of its Western practitioners” (Boccio, 2004, p.
x). He described that the hatha yoga postures were traditionally intended to serve as a vehicle to
the spiritual aspects of the yogic process. The breathing in the postures prepares the body for
meditation. Feuerstein (2004) stated that meditation is the path through which profound changes
can occur about how individuals perceive themselves and the world, so meditation is at the heart
of both yogic and mindfulness practices.
Mindful hatha yoga is one of the major components of MBSR, and in Mindfulness Yoga
(Boccio, 2004) hatha yoga is offered as a mindfulness technique, as it is in keeping with
Buddha’s teachings to practice mindfulness while “stretching one’s limbs” and “bending over”
(p. 68). Yoga is a popular method that individuals employ to reduce stress and find accessible.
It is far more popular a practice in Western culture than seated mediation. A recent national
survey (Birdee et al., 2008) found that most yoga users felt yoga was important to maintaining
their health, and many reported using yoga to alleviate mental health conditions.
Evidence for yoga as a means of cultivating mindfulness.
There is limited empirical support for the use of yoga as a modality to cultivate
mindfulness on its own. Recently, there have been studies published that are beginning to study
yoga as it relates to mindfulness. The following section reviews these studies.
25

Beddoe and colleagues (2009) studied MBSR and Integral Yoga with a group of pregnant
women. The authors found a significant improvement in perceived stress and trait anxiety. The
study had several limitations, but it does provide encouraging evidence for the integration of
mindfulness and yoga, and their subsequent effect on psychological measures. Another
dissertation studied the use of hatha yoga in female health care employees, and participants
reported significant improvement in self-efficacy and anxiety (Dunn, 2009). Uebelacker and
colleagues (2010) conducted a study engaged in an 8-week yoga intervention modeled after a
book titled Yoga for Depression, (Weintraub, 2004) written by a yoga instructor, to target
individuals who are depressed and were not responding adequately to antidepressant medication.
Participants reported significant improvement on measures of depression, behavioral activation,
and non-judging of experience (Five Factor Mindfulness Measure), and 9 of 10 reported liking
yoga. Participants also reported that they saw improvements in emotional, physical, and social
symptoms of depression.
Two studies were also found that utilized a control group. Butler, Waelde, and colleagues
(2008) performed a randomized control pilot study of a meditation, yoga, and psycho-education
group with a group who reported long-term depressed mood. The study found that meditation
group participants experienced a significantly higher rate of remission than the two control
groups at a nine-month follow-up. This study does provide support for the use of yoga as a
clinical intervention, yet it lacks support for yoga as a tool to cultivate mindfulness. Shelov and
colleagues (2009) performed a study, in which they randomized healthy individuals to either an
8-week yoga intervention or a wait-list control group. The study measured cardiovascular
reactivity, mindfulness, and empathetic ability. The entire sample experienced a reduction in
cardiovascular reactivity. The author found significant increases in mindfulness on the total
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mindfulness score and the three subscales of the Freiburg Mindfulness Inventory (FMI) for the
yoga group, comparing pre and posttest scores. The control group also reported an increase in
their overall mindfulness scores, and the Insight subscale. The authors conclude that
mindfulness can be cultivated using yoga and suggest that yoga may be a viable method for
preventing later development of negative mood states. This study provides support for the use of
yoga as an intervention to cultivate mindfulness, but further research is necessary to more fully
understand yoga’s effect on mindfulness.
Exercise and Mental Health
As this study is focusing on the use of yoga, which includes physical movement, it was of
interest to determine whether the benefits found on mindfulness, emotion regulation, and
empathy for yoga were different from those found on exercise. Extensive research has been
performed on the relationship between exercise and mental health. Scully et al. (1998)
performed a critical review of the research on this topic. Past reviews have found exercise can
positively influence mental health, with some caveats. McAuley (1994) and Callaghan (2004)
found that across studies there is a positive correlation between exercise and self-esteem, selfefficacy, psychological well being, and cognitive functioning, and a negative correlation between
exercise and anxiety, stress, and depression. Studies suggest that low to moderate levels of
aerobic exercise may be better than demanding, anaerobic exercise for enhancing mood and
improving psychological functioning. The International Society of Sport Psychology and
American National Institute of Mental Health (1992) stated that depression, anxiety, and stress
may be improved by physical activity, and the evidence for a significant positive relation
between physical activity and psychological variables is viewed as compelling for non-clinical
populations and viewed as more powerful for clinical populations. Additional reviews have
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concluded that there is literature to support the benefits of aerobic and nonaerobic exercise on
depression in clinically and nonclinically depressed adults (Blumenthal, Babyak, & Doraiswamy,
2007; Phillips, Kiernan, & King, 2003). Penedo and Dahn (2005) examined studies looking at
the relationship between physical activity and mental health, and found study findings generally
support the hypothesis that exercise improves quality of life, well-being, and mood. Physical
activity has also been linked to health-related quality of life (Bize, Johnson, Plotnikoff, 2007;
Chyun et al., 2006; Maddigan et al., 2005; Smith and McFall, 2005).
Physical exercise has been shown to have a positive influence on depression, with the
most powerful effects in clinical populations (North et al., 1990; Morgan et al., 1994). Limited
evidence suggests that aerobic exercise is most effective (Nicoloff & Shwenk, 1995). Similarly,
anxiety benefits from physical exercise, without preference for type of activity (Landers &
Petruzzello, 1994; McAuley, Mikalko, & Bane, 1996; Tate & Petruzzello, 1995). Further
research on exercise’s influence on mood states reveals that it likely does elevate mood, but
mechanisms underlying this effect are complex (Scully et al., 1998).
It also appears evident that increases in physical condition or improved fitness are likely
to facilitate an individual’s capacity to cope with stress (Scully et al., 1998). Aerobically fit
individuals do show a reduced psycho-social stress response, and exercise appears to have a
preventative rather than corrective influence on the stress response (Scully et al., 1998; Fillingim
& Blumenthal, 1993).
Scully et al. (1998) cautioned that exercise is not without faults and can be dangerous
when implemented incorrectly. Also, Rejeski (1994) stated, “it is misguided to theorize that
explanations for psychosocial outcomes will ultimately be reduced to some physiological
system” (p. 1053). This quote suggests that an intervention involving physical movement alone
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is likely not a cure-all for psychological disorders, but it may be a component of an effective
intervention. Additionally, not all individuals are consistent in their pursuit of an exercise
regimen, which would likely reduce the effect it would have on psychological conditions (Scully
et al., 1998).
Current Study
Researchers have theorized that both yoga and mindfulness training may reduce
individuals’ reactivity to emotional experiences and help individuals better modulate their
emotions (Linehan et al., 2007; Shapiro et al., 2006; Lynch et al., 2006; Raub, 2002). There is
limited research about yoga’s relationship to psychological constructs, yet there are studies that
use yoga as a method of improving mental health, with encouraging results (Arias, Steinberg,
Banga, and Trestman, 2006; Ospina et al., 2008; Kirkwood, Rampes, Tuffrey, Richardson, &
Pilkington, 2005; Pilkington, Kirkwood, Rampes, & Richardson, 2005; Khalsa, 2004; Raub,
2002; Thien et al., 2000). Yoga has also been utilized as a mindfulness intervention (Beddoe,
2009; Uebelacker et al., 2010; Shelov et al., 2008) and found to increase mindfulness
(Uebelacker et al., 2010). The current study attempts to build on this research and more clearly
understand the relationship yoga has to emotion regulation, mindfulness, and empathetic ability.
Yoga involves physical movement, and there is compelling evidence about the positive influence
of exercise on mental health (Scully et al., 1998; McAuley, 1994). The study will examine
yoga’s relationship to emotion regulation, mindfulness, and empathy is different from the
relationship of exercise to these variables. Previous researchers have examined if mindfulness is
the mechanism through which individuals gain beneficial outcomes after practicing mindfulness
skills (Shapiro et al., 2006; 2008 Lynch et al., 2008). As the current study is interested in yoga
as a mindfulness practice, this study examined the relationship mindfulness has with yoga
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practice, emotion regulation, and empathy and the mediating role mindfulness may have between
yoga experience and emotion regulation and empathy.
The current study investigated the effects of yoga practice in both a college student
sample and a community sample. A large college student sample was collected in order to
sample individuals with a range of experience, and this sample consisted of those that had
practice yoga before and those that had not. It was expected the college sample would have
limited yoga experience, so a community sample of yoga practitioners was also collected in
order to gather participants with lengthier yoga experience. Because the samples were recruited
from different populations, they were analyzed separately.
Hypothesis 1
After controlling for demographic variables that have a significant relationship with
either the dependent variables, it is hypothesized that individuals with more yoga experience will
report more skillful emotion regulation (score low maladaptive approaches and high on adaptive
approaches), higher mindfulness and higher empathetic ability than those with less yoga
experience.
Hypothesis 2
It is hypothesized that differences in mindfulness will mediate the relationships of yoga
practice with emotion regulation, and empathetic ability.
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Chapter III: Methodology
Participants
Two samples were collected for the current study. The first was a college student sample
that was collected in order to gather information about participants both with and without yoga
experience. In addition, a community sample was recruited from yoga studios and Facebook in
order to sample individuals with more yoga experience.
College Sample.
Students between the ages of 18 and 25 were recruited from the Educational Psychology
Subject Pool at the University of Texas at Austin. Two hundred participants were requested
from the EDP subject pool, and participants were asked if they had participated in yoga before in
a pre-screening question. Ninety-four students reporting yoga experience were recruited group
and 91 reporting no yoga experience were recruited.
Subjects completed the survey online and were allowed to take the surveys at any
location of their choice (home, library, etc.). Participants in the EDP subject pool were emailed a
link to the study and the link was posted on the EDP subject pool website. Upon completion of
the online study, participants, who were assigned from the subject pool, e-mail the investigator
verification of participation. Once this verification was received, the participants were e-mailed
their participation receipt and were given credit for completing the study.
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Community Sample.
In order to increase the range of yoga experience sampled, an additional sample was
collected from the community. The goal was to recruit 100 participants from the community.
Eighty-one individuals were ultimately recruited to participate in this study, including
individuals ages 18 to 58, and 65 individuals completed the study in its entirety.
Participants in the community were provided a link to the study through several
methods. Local community yoga instructors that agreed to distribute the link sent an email to
their students with a link to the study. Flyers were placed in several yoga studios that were
printed on business cards and left in the lobby of the studio. The researcher also attended several
yoga workshops in which the author informed yoga students of the study and directed to flyers
providing information about the study, if they chose to participate. Also, the author placed a post
of her Facebook page with information about the study and a link to the study. Other individuals
also reposted the link to the study on their own Facebook pages.
Measures
Participants were given four standardized measures: Difficulties in Emotion Regulation
Scale, Emotion Regulation Questionnaire, Five Factor Mindfulness Questionnaire, and
Interpersonal Reactivity Index (Empathetic Ability). Additionally, the participants were asked
demographic questions and questions about their yoga experience and exercise experience.
Emotion Regulation.
The Difficulties in Emotion Regulation Scale (DERS; Gratz & Roemer, 2004) is a trait
measure of emotion regulation. The DERS is a 36-item measure that assesses an individual’s
typical levels of emotion dysregulation in six domains. These domains are as follows: 1)
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Nonacceptance of Emotional Responses represents “a tendency to have negative secondary
emotional responses to one’s negative emotions, or nonaccepting reactions to one’s distress”
(example item: “When I’m upset, I feel guilty for feeling that way.), 2) Difficulties Engaging in
Goal-Directed Behavior reflects “difficulties concentrating and accomplishing tasks when
experiencing negative emotions” (example item: “When I’m upset, I have difficulty getting my
work done.”), 3) Impulse Control Difficulties represents “difficulties remaining in control of
one’s behavior when experiencing negative emotions” (example item: “When I’m upset, I
become out of control.”), 4) Lack of Emotional Awareness represents “an inattention to, and lack
of awareness of, emotional responses” (example item: “When I’m upset, I acknowledge my
emotions.” (reverse scored)), 5) Limited Access to Emotion Regulation Strategies reflects “the
belief that there is little that can be done to regulate emotions effectively once an individual is
upset” (example item: “When I’m upset, my emotions feel overwhelming.”), and 6) Lack of
Emotional Clarity represents “the extent to which individuals know (and are clear about) the
emotions they are experiencing” (example item: “I have difficulty making sense out of my
feelings.”) (Gratz & Roemer, 2004, p.47).
Preliminary research supports its use as a multidimensional assessment of these six
conceptually relevant dimensions of emotion regulation. DERS is the only existing measure that
captures all six of the dimensions currently thought to best represent the construct of emotion
regulation (Gratz & Roemer, 2004). This measure has previously been tested with a nonclinical
college student sample (Gratz & Roemer, 2004). The DERS has high internal consistency (α =
.93) and good test–retest reliability (p = .88). Additionally, the measure has been tested with
Generalized Anxiety Disorder (Salters-Pedneault et al., 2006), Panic Disorder (Tull, 2006), and
Borderline Personality Disorder (Gratz, Rosenthal, Tull, Lejuez, et al., 2006; Gratz et al., 2006;
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Gratz & Gunderson, 2006). In the current study’s community sample, the DERS total score had
a Cronbach’s alpha of .80, and the subscales Cronbach’s alphas were as follows: Goals, .90,
Nonaccpetance .87, Awareness .91, Impulse .77, Strategies .86, and Clarity .71. In the college
student sample, the DERS total score had a Cronbach’s alpha of .84, and the subscales
Cronbach’s alphas were as follows: Goals, .89, Nonacceptance .90, Awareness .80, Impulse .88,
Strategies .91, and Clarity .78.
Emotion Regulation Questionnaire (ERQ; Gross & John, 2003) is a 10-item paper and
pencil measure that assesses two factors of emotional regulation: suppression and reappraisal.
Individuals are asked to rate their agreement with items on a seven point Likert scale, 1
corresponds with strongly disagree and 7 corresponds with strongly agree. The emotional
suppression subscale consists of items such as, “I control my emotions by not expressing them”
and “I keep my emotions to myself.” Examples of items on the reappraisal subscale include “I
control my emotions by changing the way I think about it in a way that helps me stay calm.”
Gross and John (2003) reported that test-retest reliability for both scales was .69, and coefficient
alpha reliabilities average .79 for the reappraisal scale and .73 for the suppression scale. The
suppression and reappraisal scales of the ERQ demonstrated sufficient convergent and
discriminant validity with measures of inauthenticity, mood regulation, coping, and personality
(Gross & John, 2003). The present study used this measure in addition to the DERS because the
ERQ has been more widely used as a measure of emotion regulation. In the community sample
of the current study, Suppression had a Cronbach’s alpha of .76 and Reappraisal was .72. In the
college student sample, Suppression had a Cronbach’s alpha of .74 and Reappraisal was .86.
There have been several studies that have found gender differences in the utilization of emotion
regulation strategies (Gross & John, 2002, 2003; Flynn, Hollenstein, & Mackey, 2010), so
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gender was controlled for in all the analyses of emotion regulation.
Mindfulness.
Five-Facet Mindfulness Questionnaire (FFMQ; Baer, Smith, Hopkins, Krietemeyer, &
Toney, 2006) is a 39-item inventory assessing multiple facets of mindfulness. Baer et al. (2006)
examined five mindfulness questionnaires, and using the items from these measures, exploratory
and confirmatory factor analyses revealed a five factor structure. The five facets include
nonreactivity to inner experience, observing/noticing/attending to
sensations/perceptions/thoughts/feelings, acting with awareness/automatic
pilot/concentration/nondistraction, describing/labeling with words, and nonjudging of
experience. Participants are asked to rate the extent they engage in a specified mindfulness skill
on a scale of 1 (never or very rarely true) to 5 (almost always or always true). Some examples of
items include “I watch my feelings without getting lost in them” and “When I have distressing
thoughts or images I ‘step back’ and am aware of the thought or image without getting taken
over by it.” Other sample items include: “I criticize myself for having irrational or inappropriate
emotions,” that capture the experiences of individuals who are not likely to engage in
mindfulness skills. The FFMQ has been shown to have strong psychometric characteristics,
including adequate to good internal consistencies for all facets and significant correlations in
predicted directions with a variety of other constructs, with alpha coefficients for the five
subscales ranging from .75 to .91 (Baer et al., 2006, 2008). The community sample in the
current study had a Cronbach’s alpha for the total mindfulness score of .76, and the subscale
Cronbach’s alphas were as follows: Observe .83, Describe .96, Act with Awareness .91, Nonjudgment .91, and Non-reactivity .82. In the college student sample, the total mindfulness score
had a Cronbach’s alpha of .62, and the subscales alphas were as follows: Observe .80, Describe
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.85, Act with Awareness .91, Non-judgment .88, and Non-reactivity .80.
Empathetic Ability.
Interpersonal Reactivity Index (IRI; Davis, 1980) is a 21-item Likert scale measuring
three domains of empathetic ability, averaged to create a global measure of empathy. Higher
scores indicated greater empathic capacity. The IRI is the most widely used instrument for the
assessment of empathy. It is a multidimensional measure of empathy, based on the
conceptualization that empathy is composed of separate but related constructs. Past empathy
research findings have indicated that empathy is a complex construct consisting of both cognitive
and affective components (e.g., Brems, 1989; Gladstein, 1983; Hoffman, 1977; Shantz, 1975;
Strayer, 1987). In order to conduct empathy research from a multidimensional perspective,
Davis (1980) developed the Interpersonal Reactivity Index (IRI). The IRI measures both
cognitive and emotional components of empathy (Davis, 1980, 1983a, 1983b, 1996). The scale
consists of four subscales that reflect a developmental progression of empathy, beginning with
personal distress and advancing to perspective taking, empathetic concern, and fantasy. The
Perspective Taking and Empathetic concern scales measured the constructs of interest in this
study; therefore, the other two subscales were excluded.
The Perspective Taking subscale measures cognitive empathy. This subscale is designed
to measure the respondent's capacity to "adopt spontaneously the psychological point of view of
others" (Davis, 1983b, p. 224). An example of an item in the PT subscale is “Before criticizing
somebody, I try to imagine how I would feel If I were in their place” (Davis, 1996, p. 56).
The Empathic Concern (EC) subscale measures "other-oriented feelings of sympathy and
concern for unfortunate others" (Davis, 1983a, p. 224). This subscale is strongly related to
altruistic behavior as well as "emotional reactivity and selfless concern for others" (Davis, 1983a,
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p. 123). “I am often quite touched by things that I see happen” is an example from the EC
subscale of the IRI (Davis, 1996, p. 56).
Internal reliability estimates for the IRI have ranged from alpha coefficients of .70 to .78.
Test-retest reliability estimates have ranged from .61-.71 (Davis, 1980). In other studies,
coefficient alphas were also calculated demonstrating the reliability of the four subscales of the
IRI in corresponding to structural loadings on factors (Davis, 1980). Alphas of .80 for the
Empathic Concern scale and .79 for the Perspective Taking scale were found (Davis, 1980) and
similar coefficient alphas for each of the four subscales were found in more current research on
the hierarchical structure of the IRI (Pulos, Elison, & Lennon, 2004). The IRI has demonstrated
construct validity (Davis & Franzoi, 1991; Bernstein & Davis, 1982; Davis, 1983), convergent
validity, and discriminant validity (Davis, 1983a, 1983b, 1994). The factor structure of the IRI
has demonstrated stability over time and across various, diverse samples (Davis, 1983a, 1983b).
The community sample in the current study had Cronbach’s alphas of .83 for Perspective Taking
and .77 for Empathetic Concern. The college student sample had Cronbach’s alphas of .75 for
Perspective Taking and .74 for Empathetic Concern.
Exercise Experience.
The Godin Leisure-Time Exercise Questionnaire (GLTEQ; Godin, Jobin, & Bouillon,
1986; Godin & Shepard, 1985) is a 4-item scale measuring the intensity and frequency of an
individual’s leisure and exercise in the past week. The first question is comprised of three subquestions that ask the participant to list the number times per week they engage in strenuous,
moderate, and mild exercise for more than fifteen minutes at a time. The questionnaire provides
examples of each of three categories of exercise. For strenuous exercise, these examples range
from running to vigorous swimming. For moderate exercise, activities include examples, such as
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fast walking or alpine skiing, and for mild exercise, examples include bowling or golf. A total
score for exercise intensity can be calculated by weighting each frequency by its estimated
intensity in metabolic equivalents (METs) and summing for a total score with the following
formula: (strenuous activity score x 9) + (moderate activity score x 5) + (mild activity score x 3).
A MET unit represents the metabolic equivalent of an activity in multiples of the resting heart
rate of oxygen consumption (Plowman & Smith, 1997). The second question asks participants
how often they engage in any of the above list activities “enough to work up a sweat (heart beats
rapidly)” on a scale ranging from 1 to 3, with 1 being often, 2 being sometimes, and three being
never/rarely.
The GLTEQ has demonstrated adequate test-retest reliability with correlation coefficients
ranging from .62 to .94 for the intensity and frequency questions, respectively (Godin &
Shepard, 1985; Jacobs, Ainsworth, Hartman, & Leon, 1993). The measure demonstrated
concurrent validity coefficients of .32 with an objective activity indicator (CALTRAC
accelerometer) for intensity and .29 for frequency; .56 with VO2max for intensity and .57 for
frequency; and -.43 with percentage body fat for intensity and -.40 for frequency (Jacobs,
Ainsworth, Hartman, & Leon, 1993). These levels of reliability and validity compared favorably
with nine other self-report measures of exercise that were examined by Jacobs, Ainsworth,
Hartman, and Leon (1993). In the current study, the Cronbach’s alpha for the measure was .47,
in the community sample and .20 in the college student sample.
Yoga Experience.
The Yoga Experience section included open-ended, multiple choice, Likert, and checklist
selection questions about the participants’ yoga practice. Yoga experience was measured in four
ways: number of years practicing yoga, number of hours practicing yoga, frequency of yoga
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practice in a month, and the importance of yoga to participants. For the first measure of yoga
experience, participants were asked to enter the number of years they had practiced yoga in their
lifetime. Also in an attempt to measure lifetime amount of yoga experience, a multiple choice
question was asked in which participants endorsed the number of hours they had practiced yoga.
Participants were asked to select one of seven ranges of hours, which ranged from 0 to over 2001
hours. In order to aid participants in estimating their number of hours of yoga, estimates of the
frequency and number of years of practice were given beside each range of hours, for example
50-200 hours of yoga would likely equate to an individual practicing yoga one to two times per
week for one to three years. The ranges of hours were discrete and did not overlap with one
another. A fourth measure of experience was frequency of practice in an average month’s time.
Again, the ranges of the frequency of practice were discrete and did not overlap, responses
ranged from 0 to over 10 times a month. Participants were also asked to rate the importance of
yoga to them in their lives on a Likert scale, ranging from not at all important (1) to extremely
important (5).
In order to explore if the style of yoga participants practice had an influence on the
dependent variables, they were asked to endorse any and all of the style of yoga they have done.
Additionally, participants were asked to endorse any and all types of meditation they have
practiced including both insight and concentration techniques. Participants were also asked two
opened questions: how their practice has been helpful to them and if yoga helps them manage
stress and difficult emotions. Please refer to Appendix A to view the questionnaires.
Demographics.
Ten demographic questions were included. The participants’ age, sex, race/ethnicity was
gathered. Additionally, participants were asked to identify their marital status, income, year in
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school, education level, religion and the frequency of their religious service attendance.
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Chapter IV: Results
The study questionnaire was administered to the EDP subject pool, including those who
had and had not practiced yoga, and a community sample of yoga practitioners. Because the
current study was exploratory and little is known about the relationship between yoga and the
dependent measures, gender, age, race/ethnicity, relationship status, education, income, religion,
and religious attendance were examined for relationships with the dependent variables. This was
done by first examining their relationship to the variables of interest in the study in the
preliminary analyses, and if the demographic variables were found to have a significant
relationship with the dependent variables, they were controlled for in the primary analyses.
The relationships between the demographic variables and study variables were examined
first in each sample. Independent samples t-tests and correlations were used to examine these
relationships. Because of the many demographic differences between the samples and that the
two samples were recruited differently, the college student sample and the community sample
were analyzed separately.
College Student Sample
Data preparation.
In the college student sample, the participants who reported having experience with yoga
were compared to those who had not practiced yoga. The skewness and kurtosis of all
independent and dependent variables were examined in college student sample. All of the
variables were within acceptable limits, except for exercise intensity. The exercise intensity
variable is the sum of the scores of participants’ frequency of mild, moderate, and high intensity
exercises in a week, so each of these variables, mild, moderate, and high, was examined for
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outliers that might have contributed to the total score being skewed. One extreme value was
found on the mild exercise variable and one for moderate exercise and these were removed, as
again they did not appear plausible. The total score was recalculated excluding these responses,
and the skewness and kurtosis was tested again found to be within acceptable limits.
Several categorical demographic variables were collapsed into dichotomous variables in
order to be used in regression analyses and due to sparse distribution across groups.
Race/ethnicity was dichotomized into white/non-white, as white was the largest racial group.
Eighty-nine participants (48.1%) identified as white, and 96 (51.9%) identified as non-white. A
dichotomous variable was created to compare Christians and Non-Christians, as Christianity was
the largest group reported. One hundred thirty-six participants reported being Christian (73.5%),
and 49 (26.5%) reported being non-Christian. Also, a dichotomous variable was created to
compare those in relationships to those not, as the majority of participants (n =126, 68.1%)
reported being single and 59 (31.9%) reported being in a relationship.
Descriptive Information.
The mean age of participants in the college sample was 21.08 (range 18-28 years; SD =
1.428). One hundred and eleven of the participants were female and 74 were male. Please see
Table 1 for ethnic and racial makeup, reported income, marital status, and religion of the sample.
Eight participants (4.3%) reported being Freshman, 14 (7.6%) Sophomores, 52 (28.1%)
Juniors, 107 (57.8%) Seniors, and 4 (2.2%) reported being graduate students. Twenty subjects
(10.8%) reported completing high school, 131 (70.8%) reported attending some college, 2
participants (1.1%) reported earning an Associate’s Degree, 30 (16.2%) reported earning a
Bachelor’s Degree, 1 (.5%) reported earning a Master’s Degree, and 1 individual (.5%) reported
earning a Professional Degree (nursing, law, business, medicine).
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For religion, 19 participants endorsed “other” (10.3%). Of those that endorsed “other,” 6
reported protestant religions, three reported being Christian-nondenominational, 2 “Christian”, 1
“Christian-Church of Christ”, 1 “Christian-Dutch Reformed”, 1 “not sure”, and 1 “none.”
Nineteen (10.3%) reported never attending services, 50 (27.0%) reported attending once per
year, 57 (30.8%) reported attending once per month, 39 (21.1%) reported once per week, and 19
(10.3%) reported attending twice a week or more.
In Table 2, the means and standard deviations of all study variables are included, as well
as the number of participants in the no yoga experience and some yoga experience groups in
Table 3.
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Table 1
Frequency Distribution of Sample Demographics in the College
Student Sample.
Ethnic and Racial Groups
European American/Caucasian/White
Hispanic/Latino(a)
Asian/Asian American/Pacific Islander
African American/Black/Caribbean
Other
Total

Frequency
96
43
29
9
3
185

Percent
52.90%
23.20%
15.70%
4.90%
1.60%
100%

Marital Status
Single
Committed Relationship
Cohabitating
Married
Separated
Divorced
Total

126
54
2
3
0
0
185

68.10%
29.20%
1.10%
1.60%
0%
0%
100%

Religion
Roman Catholic
Christian-Protestant
Christian-Pentecostal
Hindu
Buddhist
Jewish
Muslim
Agnostic
Atheist
Other
Total

60
76
13
0
2
0
1
9
4
19
185

32.40%
41.10%
7.00%
0%
1.10%
0%
0.50%
4.90%
2.20%
10.30%
100%

70
23
13
16
59
181

37.80%
12.40%
7.00%
8.60%
32.90%
97.80%

Income
Less than $15,000
$15,00-34,999
$35,000-$54,999
$55,000-74,999
Above $75,000
Total
Table 2
Means and Standard Deviations for College
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Sample.
Variable
Mean SD
Yoga Experience
1.49
0.02
Insight Meditation
0.18
0.00
Concentration Meditation
0.03
0.00
Exercise Intensity
57.17 28.31
Exercise Frequency
1.77
0.74
FFMQ Observe
26.66
5.64
FFMQ Describe
27.38
5.45
FFMQ Act with Awareness
24.32
6.45
FFMQ Non-judgment
25.39
6.11
FFMQ Non-reactivity
21.99
4.56
FFMQ total score
124.77 17.73
DERS Non-acceptance
13.40
5.33
DERS Goals
15.65
4.67
DERS Aware
14.17
4.19
DERS Impulse
12.27
4.87
DERS Strategies
16.79
6.94
DERS Clarity
11.13
3.35
DERS total score
82.72 22.19
ERQ Suppression
14.92
4.58
ERQ Reappraisal
30.17
6.12
IRI Perspective Taking
18.17
4.76
IRI Empathetic Concern
20.30
4.56
Note. FFMQ = Five Factor Mindfulness
Questionnaire, DERS= Difficulties in Emotion
Regulation Scale, ERQ = Emotion Regulation
Questionnaire, IRI = Interpersonal Reactivity
Inventory.

Table 3
Yoga Experience
Yes
No

n %
94 50.8
91 49.2
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Table 4
Inter-correlations of dependent variables in College Sample.
Variable
1 2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
1. FFMQ Observe 1 .35** -.19* .00 .49** .48** .13 -.09 -0.13 -.51** -0.07 -.28** -0.14 -0.09 .37** .35** .25**
2. FFMQ Describe
1
.25** .47** .43** .76** -.30** -.39** -.29** -.58** -.44** -.62** -.55** -.36** .32** .31** .16*
3. FFMQ Nonjudgment
1
.53** .06 .57** -.59** -.37** -.42** .01 -.47** -.38** -.54** -.22** -.01 -.03 .02
4. FFMQ Act with
Awareness
1
.24** .76** -.50** -.52** -.45** -.20** -.49** -.53** -.60** -.20** .15 .02 .07
5. FFMQ NonReactivity
1
.59** -.17* -.45** -.34** -.39** -.39** -.46** -.45** -.03 .31** .38** .13
6. FFMQ Total
1
-.49** -.56** -.49** -.47** -.59** -.70** -.74** -.29** .34** .27** .21*
7. DERS Nonacceptance
1
.39** .70** .12 .73** .53** .81** .39** -.05 -.13 -.21**
8. DERS Goals
1
.44** .09 .56** .41** .65** .07 -.24** -.16* .07
9. DERS Impulse
1
.24** .80** .61** .87** .22** -.31** -.24** -.29**
10. DERS Aware
1
.24** .49** .43** .29** -.35** -.33** -.31**
11. DERS Strategies
1
.64** .92** .38** -.36** -.22** -.21**
12. DERS Clarity
1
.78** .35** -.26** -.33** -.34**
13. DERS Total
1
.38** -.35** -.28** -.26**
14. ERQ
Suppression
1
-.01 -.19* -.26**
15. ERQ
Reappraisal
1
.33** .19*
16. IRQ Perspective
Taking
1
.48**
17. IRQ Empathetic
Concern
1
Note. *p =.05 **p= 0.01. FFMQ=Five Factor Mindfulness Questionnaire, DERS=Difficulties in Emotion Regulation Scale,
ERQ=Emotion Regulation Questionnaire, IRI=Interpersonal Reactivity Inventory.
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Pearson correlation, univariate ANOVA’s, and Independent Sample T-tests were
conducted to examine the relationships among the demographic variables and the study
variables. Age was not significantly correlated with any of the dependent variables. Religious
attendance, income, and education were examined in a series of ANOVA’s with each of the
demographic variables entered as the factor, and then each study dependent variable entered.
None of the ANOVA’s yielded significant results.
Dichotomous variables, sex, relationship status, race/ethnicity, and religion, were
examined in a series of t-tests, and these results can be seen in Table 5. There were not
significant differences between those in relationships and those that were single, nor Christians
and non-Christians. Female participants scored significantly higher on the DERS subscales,
Goals, Strategies, and Clarity, as well as the DERS total, and IRI Empathy. While male
participants scored significantly higher on FFMQ Act with Awareness, FFMQ Non-Reactivity,
and ERQ Suppression. White participants had significantly higher exercise intensity scores than
non-white participants. In the Cross-Tabulations, the Pearson Chi-Square was significant at p <
.001 for sex and yoga/no yoga, indicating that women were much more highly represented in the
yoga group and men more highly in the no yoga group.
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Table 5
Means and Standard Deviations in College Student Sample.
Gender
Variable
Women
Men
t
df
FFMQ Act with
Awareness
23.44(6.80)
25.63(5.70)
2.27* 179
FFMQ Non-reactivity
25.50(5.92)
23.44(6.45)
4.38* 164
ERQ Suppression
14.17(4.81)
16.03(4.00)
2.82** 171.61
IRI Empathetic Concern
21.09(4.42)
19.18(4.54)
-2.75* 170
DERS Goals
16.37(4.83)
14.58(4.22)
-2.54* 175
DERS Strategies
17.96(7.30)
15.04(5.99)
2.93** 170.42
DERS Clarity
11.61(3.38)
10.42(3.21)
-2.36* 180
DERS total
86.00(22.80) 77.57(20.32) -2.39* 160
Race/Ethnicity
Variable
White
Non-white
t
df
Exercise Intensity
62.14(25.95) 52.89(30.23) 1.98*
160
Note. FFMQ=Five Factor Mindfulness Questionnaire, ERQ=Emotion
Regulation Questionnaire, IRI=Interpersonal Reactivity Inventory,
DERS=Difficulties in Emotion Regulation. *p =.05, **p =.01.

Hypothesis 1.
After controlling for demographic variables that have a significant relationship with
either the independent or dependent variables, it is hypothesized that individuals with more yoga
experience will report more skillful emotion regulation (score low maladaptive approaches and
high on adaptive approaches), higher mindfulness and higher empathetic ability than those with
less yoga experience.
Hierarchical regression was employed to test this hypothesis because it allows the
researcher to test if the variable of interest contributes significantly to the variance over and
above “nuisance” or control variables (Tabachnick & Fidell, 2000 p.132-133). A series of
hierarchical regressions were done to assess the relationship between the demographic variables,
independent variables, and dependent variables, and in some cases simple regressions were
performed when there were not demographic variables to include analyses.
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Mindfulness.
For mindfulness, a simple regression was conducted to test the relationship between yoga
experience and the mindfulness total score. The results of these analyses can be seen in Table 6.
Yoga experience did not was not significantly associated the mindfulness total score, so further
analyses to explore the subscales was not conducted. These analyses were repeated with
exercise frequency enter as a predictor on step one and yoga experience entered on step two, and
exercise frequency was found to have a significant, inverse relationship with mindfulness,
accounting for 19% over and above the 2% contributed by yoga experience.
Table 6
Simple regression analysis and simple regression
analyses in College Student Sample examining yoga
experience as a predictor of the total Mindfulness score.
Variable
B
SE(B)
t

Yoga Experience
-.81
2.93
-.02
-.28
Note. *p<.05 **p<.01.
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Table 7
Hierarchical regression analysis and simple regression analyses in College
Student Sample examining exercise frequency and yoga experience as
predictors of mindfulness total score.
β
R(Adj. R)
ΔR2
F
Step 1
.04(.03)
.036*
5.42*
Exercise Frequency
-.19*
Step 2
.04(.02)
.001
0.079
Yoga Experience
.02
Note. *p<.05 **p<.01.

Difficulties in Emotion Regulation.
The relationship between yoga experience and the DERS total score was examined in a
hierarchical regression, which can be seen in Table 8. After controlling for the influence of
gender, results indicated that yoga experience was not significantly related to the DERS total
score. Gender then yoga experience was regressed onto the total DERS score, and gender
accounted for 25% of the variance, while yoga experience only accounted for 11%. Gender had
a significant, positive relationship with the DERS, indicating women were more likely to report
difficulties with emotion regulation. Again, the total score was not significant, so yoga
experience’s relationship to the subscales was not examined. These analyses were repeated with
exercise frequency as an independent variable entered on step two, after controlling for gender.
Yoga experience was entered on step three. Neither exercise frequency nor yoga experience was
significantly related to difficulties in emotion regulation.
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Table 8
Hierarchical regression analysis in College Student Sample examining
yoga experience as a predictor of total DERS score while controlling for
gender then exercise frequency.
Variable
β
R (Adj. R)
ΔR2
F
Step 1
.04(.03)
.035*
5.72*
Gender
.25**
Step 2
.04(.03)
.008
1.38
Yoga Experience
.11
Note. *p<.05 **p<.01.
Table 9
Hierarchical regression analysis in College Student Sample examining
exercise frequency and yoga experience as predictors of total DERS
score while controlling for gender.
Variable
β
R (Adj. R)
ΔR2
F
Step 1
.03(.03)
.035*
5.60*
Gender
.23*
Step 2
.08
.04(.03)
.007
1.22
Exercise Frequency
Step 3
.05(.03)
.007
1.21
Yoga Experience
.10
Note. *p<.05 **p<.01.
Suppression.
The relationship between yoga experience and suppression was examined in a
hierarchical regression. The results of this regression can be seen in Table 10. Gender was
entered on step one and yoga experience was entered on step two. Gender was found to have a
significant, negative relationship with suppression, indicating men reported more use of
suppression, but yoga experience did not significantly contribute to the variance. This regression
was repeated with exercise frequency entered on step two and yoga experience entered on step
three, yet neither was found to have a significant relationship to suppression.
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Table 10
Hierarchical regression analysis in the College student
sample examining yoga experience as a predictor of
suppression, while controlling for gender.
Variable
β
R(Adj. R)
ΔR2
F
Step 1
.04(.03)
0.04** 7.40**
Gender
-0.20**
Step 2
.04(.03)
0.00
0.45
Yoga Experience
-0.06
Note. *p<.05 **p<.01.

Table 11
Hierarchical regression analysis in the College student sample
examining exercise frequency and yoga experience as predictors
of suppression, while controlling for gender.
Variable
β
R(Adj. R)
ΔR2
F
Step 1
.04(.03)
0.039** 7.16**
Gender
-.02**
Step 2
.04(.03)
0.001
0.24
Exercise Frequency
-.04
Step 2
.04(.03)
0.003
0.46
Yoga Experience
.06
Note. *p<.05 **p<.01.
Reappraisal.
A hierarchical regression was used to test the relationship between yoga experience and
reappraisal, and these results can be viewed in Table 12. Gender was entered onto step one and
yoga experience was entered on step two. Neither gender nor yoga experience was found to be
significantly related to reappraisal, yet when these analyses were repeated with exercise
frequency on step two, it was found to be significantly, inversely related to reappraisal over and
above yoga experience.
Table 12
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Hierarchical regression analysis in the College student
sample examining yoga experience as a predictor of
reappraisal, while controlling for gender.
Variable
β
R(Adj. R) ΔR2 F
Step 1
.01(-.00)
.00 0.36
Gender
-.07
Step 2
.02(.00)
.01 0.19
Yoga Experience
.12
Note. *p<.05 **p<.01.

Table 13
Hierarchical regression analysis in the College student
sample examining exercise frequency and yoga experience
as predictors of reappraisal, while controlling for gender.
Variable
β
R(Adj. R)
ΔR2
F
Step 1
.004(-.002) .004
0.68
Gender
-.12
Step 2
.029(.017) .025* 4.42*
Exercise Frequency
-.16*
Step 3
.038(.021)
.009
1.64
Yoga Experience
-.12
Note. *p<.05 **p<.01.

Perspective Taking.
A simple regression was used to test the relationship between yoga experience and
perspective taking, and yoga experience was not found to be significantly associated with
perspective taking. These results can be viewed in Table 14. This was repeated with exercise
frequency, as seen in Table 14, and neither exercise frequency nor yoga experience was found to
be significantly related to perspective taking.
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Table 14
Simple regression analysis in the College student sample examining
yoga experience as a predictor of perspective taking.
Variable
B
SE(B)

F
Yoga Experience
-.96
.71
-.10
-1.35
Note. *p<.05 **p<.01.

Table 15
Hierarchical regression analysis in the College student sample
examining exercise frequency and yoga experience as predictors of
perspective taking.
Variable
β
R(Adj. R)
ΔR2
F
Step 1
.01(.01)
0.01
2.51
Exercise Frequency
-.12
Step 2
.03(.02)
0.01
2.07
Yoga Experience
-.11
Note. *p<.05 **p<.01.

Empathetic Concern.
A hierarchical regression was used to test the relationship between yoga experience and
empathetic concern, as seen in Table 16. Gender was found to be significantly related to
empathy, but yoga experience did not significantly contribute to the variance. As seen in Table
16, these analyses were repeated with exercise frequency, yet again exercise frequency and yoga
experience were not significantly associated with empathetic concern.
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Table 16
Hierarchical regression analysis in the College student sample
examining yoga experience as a predictor of empathetic concern,
while controlling for gender.
Variable
β
R(Adj. R)
ΔR2
F
Step 1
.04(.04)
.04
7.48**
Gender
.21**
Step 2
.04(.03)
.00
0.19
Yoga Experience -.04
Note. *p<.05 **p<.01.

Table 17
Hierarchical regression analysis in the College student sample
examining exercise frequency and yoga experience as a predictors of
empathetic concern, while controlling for gender.
Variable
β
R(Adj. R)
ΔR2
F
Step 1
.04(.04)
.04
7.35**
Gender
.25**
Step 2
.06(.04)
.01
2.34
Exercise Frequency -.12
Step 3
.06(.04)
.00
0.27
Yoga Experience
.05
Note. *p<.05 **p<.01.

Hypothesis 2.
It was hypothesized that differences in mindfulness would mediate the relationships
between yoga and emotion regulation and between yoga and empathetic ability, yet this
hypothesis could be tested because a significant relationship was not established between the
independent variable, yoga experience, and the dependent variables, emotion regulation and
empathy.
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Summary.
Mindfulness, difficulties in emotion regulation, suppression, reappraisal, perspective
taking, and empathetic concern were not significantly associated with the group membership
variable, comparing those with yoga experience to those without yoga experience. Instead
gender was found to significantly predict difficulties in emotion regulation, suppression, and
empathetic concern. When including exercise frequency as a second predictor in the model, it
was found that mindfulness and reappraisal were inversely related to exercise frequency.
Hypothesis two could not be tested because step one and step two of mediation were not found to
be significant: there was not a significant relationship established between the independent
variable, yoga experience, and the dependent variables, nor was there a significant relationship
between yoga experience and mindfulness, the mediator.
Community Sample
Data preparation.
The data were examined for skewness, kurtosis, outliers, and missing data. First, the
independent variables created to measure yoga experience were examined to select variables that
would be the most accurate and useful to the analyses. Next, each variable was examined for
skewness and kurtosis, and if either were found, possible reasons for skewness or kurtosis were
investigated and addressed, including the removal of outliers. Finally, an analysis of missing
data was performed and examined for any possible patterns.
Yoga experience was measured with four continuous measures: lifetime number of years
of yoga (participants’ free response of years of yoga practice), lifetime number of hours of yoga
(participants’ estimation of the number hours of yoga they had done), the frequency of yoga
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practice (frequency of practice in a month), and the importance participants placed on yoga in
their lives (from not important to extremely important). It was found that lifetime number of
years of yoga had a high percentage of missing data, as 28% of the sample did not answer the
item. This item was also outside of the limits specified for skeweness and kurtosis
(skewness=5.14; kurtosis=6.50). The data were skewed because reported years of practice
ranged from one year to thirty years, yet the mode was one year of practice (mean 6.83 years; SD
= 6.10). There were a small number of participants that had practiced for many more years than
the majority of the sample. Due to the high percentage of missing data and the skewness, the
number of years of yoga was not used in the final analyses. Other measurements of yoga
experience were used instead.
The three other measures of yoga experience, lifetime number of hours of yoga,
frequency of yoga practice, and importance participants placed on yoga, had sufficient range of
experience levels (M =4.93, SD = 1.84; M =3.61, SD = 1.47; M =3.84, SD = 1.35, respectively),
were not significantly skewed, and had a low percentage of missing data. These variables were
all highly correlated: number of hours of yoga and frequency of yoga (r=.65, p<.001), number of
hours of yoga and importance of yoga (r=.71, p<.001), and frequency of yoga and importance of
yoga (r=.75, p<.001). Because of the high intercorrelation of these variables they were analyzed
separately.
All of the variables the other study variables were examined for skewness and kurtosis
and found to be within acceptable limits, except for exercise intensity. This variable was
examined for outliers. Two extreme values that did not appear plausible were found on the mild
exercise variable (which is summed with high and moderate exercise scores to create the total
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exercise intensity score) and these were removed. The total intensity score was recalculated and
skewness and kurtosis were tested again and found to be within acceptable limits.
Categorical demographic variables that had sparse distribution across groups were
collapsed into dichotomous variables. Race/ethnicity was dichotomized, as the vast majority of
participants were white, with a small number of participants endorsing minority races. Sixtythree participants (77.8%) identified as white, and 18 (22.2%) identified as non-white. A
dichotomous variable was created to examine religion comparing those who adhere to a specified
religious identification or identified as “other.” Also, relationship status was dichotomized, so
that it could be used in the regression analyses into 27 (30.90%) single participants and 54
(69.14%) in a relationship.
As there was more than 5% of the data missing for some of the dependent variables, a
missing value analysis was performed on the community sample, which describes patterns of
missing data and identifies if those that respond to items differ from those that did not using a ttest. When examining the missing data pattern, there were an increasing number of missing
values as the sequence of questions on the survey progressed. It is likely that individuals became
frustrated or lost motivation to complete the study. In reviewing the t-tests comparing those who
responded to each item, and those that did not, there were no significant differences found.

Descriptive Information.
The mean age of participants in the community sample was 32.6 3 (range 21-58 years;
SD = 8.197). Sixty-eight of the participants were women and 13 were men. Please refer to
Table 19 for the reported ethnic/racial makeup, income, religious affiliation, and marital status.
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Five participants (6.2%) reported being undergraduate students, 23 participants (28.4%)
reported being graduate students, and 53 subjects (65.4%) reported not being students. Four
subjects (4.9%) reported having attended attending some college, 3 participants (3.7%) reported
earning an Associate’s Degree, 41 (50.6%) reported earning a Bachelor’s Degree, 24 (29.6%)
reported earning a Master’s Degree, 4 individuals (4.9%) reported earning a Professional Degree
(nursing, law, business, medicine), and 5 participants (6.2%) reported earning a Doctoral Degree.
In response to the religion demographic item, 29 participants (35.8%) endorsed their
religion was “other,” meaning something other than the categories specified for the item. This
was the highest percentage of responses to this item. The item provided a text box to describe
their religious affiliation, and frequencies of themes of participants’ responses can be seen in
Table 18. The majority of participants reported a response that included the language “all of the
above,” “open,” or “non-religious but not agnostic” or a blending of eastern and western
religions, while a few reported specific religions. The majority of participants reported
infrequent attendance to religious or spiritual services. Twenty-six participants (32.1%) reported
never attending services, 26 (32.1%) reported attending once per year, 12 (14.8%) reported
attending once per month, 7 (8.6%) reported once per week, and 10 (12.3%) reported attending
twice a week or more.
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Table 18
The frequency of Community Sample participants' open-ended responses that
identified as having "other" religious/spiritual affiliations.
Theme
Frequency
%
All of the above/open/non-religious but not
agnostic
8
27.59%
Spiritual
3
10.34%
Blending Eastern and Western Religions
5
17.24%
Higher Power
2
6.90%
Unitarian Universalist
1
3.45%
Tantrika
1
3.45%
Jain
1
3.45%
No Response
8
27.59%
Total
29
100.00
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Table 19
Frequency Distribution of Sample Demographics in the Community Sample.
Ethnic and Racial Groups
European American/Caucasian/White
Hispanic/Latino(a)
Asian/Asian American/Pacific Islander
African American/Black/Caribbean
Other
Total

Frequency
63
5
11
0
2
81

Percent
77.80%
6.20%
13.60%
0.00%
2.50%
100.00%

Marital Status
Single
Committed Relationship
Cohabitating
Married
Separated
Divorced
Total

25
15
8
31
1
1
81

30.90%
18.50%
9.90%
38.30%
1.00%
1.00%
100.00%

Religion
Roman Catholic
Christian-Protestant
Christian-Pentecostal
Hindu
Buddhist
Jewish
Muslim
Agnostic
Atheist
Other
Total

9
9
0
6
5
2
0
11
6
29
77

11.10%
11.10%
0.00%
7.40%
6.20%
2.50%
0.00%
13.60%
7.40%
35.80%
95.10%

Income
Less than $15,000
8
9.90%
$15,00-34,999
23
28.40%
$35,000-$54,999
11
13.60%
$55,000-74,999
7
8.60%
Above $75,000
28
35.80%
Total
78
96.30%
Note. Other responses for ethnicity/race were "European/Caucasian AND Hispanic/Latino"
and "South Asian."
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The means and standard deviations for the study variables can be viewed in Table 19.
Additionally in Tables 20-24, the frequencies of yoga experience and mediation variables can be
viewed. There was a relatively even distribution across the categories measured of length of yoga
experience (number of hours of yoga), frequency of practice, and the importance of yoga to
participants. Also, the correlations of the dependent measures can be seen in Table 25.
Table 20
Means and Standard Deviations for Community Sample.
Variable
Mean
SD
Yoga Hours
4.93
1.84
Yoga Frequency
3.61
1.47
Importance of Yoga
3.84
1.35
Insight Meditation
0.71
0.46
Concentration Meditation
0.30
0.46
Exercise Intensity
49.48
29.96
Exercise Frequency
1.61
0.57
FFMQ Observe
32.47
5.01
FFMQ Describe
31.84
5.59
FFMQ Act with Awareness
27.70
5.95
FFMQ Non-judgment
30.69
5.28
FFMQ Non-reactivity
23.98
4.16
FFMQ total score
146.98
19.10
DERS Non-acceptance
10.11
3.68
DERS Goals
13.17
4.41
DERS Aware
9.19
3.04
DERS Impulse
8.92
5.22
DERS Strategies
13.15
4.84
DERS Clarity
8.86
2.35
DERS total score
65.35
16.06
ERQ Suppression
10.39
4.43
ERQ Reappraisal
32.67
4.76
IRI Perspective Taking
21.56
4.63
IRI Empathetic Concern
23.21
4.19
Note. FFMQ = Five Factor Mindfulness Questionnaire, DERS= Difficulties in Emotion
Regulation Scale, ERQ = Emotion Regulation Questionnaire, IRI = Interpersonal Reactivity
Inventory.
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Table 21
Frequencies of Lifetime
Hours of Yoga.
Range of Hours n %
1-20 hours
10 12.3
30-50
8
9.9
50-200
14 17.3
201-600
13
16
601-1000
10 12.3
1001-2000
15 18.5
2001+ hours
5
6.2
Total
75 92.6

Table 22
Frequencies of Yoga practice
frequency in a month.
Frequency of Practice n %
1
8
9.9
2-4
15 18.5
5-7
6
7.4
8-10
14 17.3
10+
31 38.3
Total
74 91.4

Table 23
Frequency of Importance of Yoga.
n
%
Not at all
6
7.4
Somewhat Important
10
12.3
Important
21
9.9
Very Important
17
21
Extremely Important
34
42
Total
75
92.6
Table 24
Frequencies of participants who reported practicing insight or concentration
meditation techniques.
Insight Meditation
Concentration Meditation
n
%
n
%
Yes
54
66.7
Yes
23
28.4
No
22
27.2
No
53
65.4
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Table 25
Inter-correlations of dependent variables in Community Sample.
Variable
1 2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
1. FFMQ Observe 1 .37** 0.25 .46** .64** .76** -0.19 -.36** -.30* -.44** -.30* -.29* -.45** -.34** .43** .32* -0.05
2. FFMQ Describe
1
0.21 .37** .29* .63** -0.08 -.39** -.39** -.55** -.30* -.55** -.50** -.46** 0.17 0.19 0.13
3. FFMQ Nonjudgment
1
.44** .39** .66** -.66** -.31* -0.2 -.40** -.42** -.31* -.55** -.39** 0.23 0.08 -0.08
4. FFMQ Act with
Awareness
1
.37** .79** -.50** -.47** -.34** -.42** -.51** -.42** -.62** -.30* .39** -0.03 -0.16
5. FFMQ Nonreactivity
1
.75** -.42** -.33** -.35** -.36** -.46** -0.17 -.53** -.27* .42** .57** 0.02
6. FFMQ total
1
-.53** -.52** -.46** -.61** -.58** -.49** -.75** -.48** .47** 0.27 -0.04
7. DERS Nonacceptance
1
.33** .36** .27* .52** 0.17 .65** .40** -0.23 -0.19 0
8. DERS Goals
1
.52** .36** .63** .47** .80** .36** -0.19 -.39* -0.15
9. DERS Impulse
.52** 1
.30* .63** .37** .73** 0.19 -.34** -.34* -0.08
10. DERS
Awareness
1
.34** .54** .64** .68** -.36** -0.23 -0.15
11. DERS Strategies
1
.28* .84** .35** -.34** -0.28 -0.08
12. DERS Clarity
1
.59** .43** -0.14 -0.1 -0.07
13. DERS total
1
.54** -.39** -.37* -0.13
14. ERQ
Suppression
1
-0.19 -0.22 -.28*
15. ERQ
Reappraisal
1
0.28 0.12
16. IRQ Perspective
Taking
1
.48**
17. IRQ Empathetic
Concern
1
Note. *p =.05 **p= 0.01. FFMQ=Five Factor Mindfulness Questionnaire, DERS=Difficulties in Emotion Regulation Scale,
ERQ=Emotion Regulation Questionnaire, IRI=Interpersonal Reactivity Inventory.
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Pearson correlation, Independent Sample T-tests, and Cross-Tabulations were conducted
to examine the relationships among the demographic variables and the study variables. Age was
negatively correlated with the DERS subscale, Strategies, r(65) = -.33, p = .007.
The correlation of exercise intensity, exercise frequency with the independent and
dependent variables was also examined. Exercise intensity was not significantly correlated with
any of the independent or dependent variables, but exercise frequency was negatively correlated
with the importance of yoga, r(72) = -.35, p=.003, number of hours of yoga r(72) = -.35, p=.003,
yoga frequency, r(71) = -.38, p=.001, and perspective taking, r(43) = -.33, p=.03. These negative
correlations were contrary to what was expected and will be further addressed in the discussion.
Religious attendance, income, and education were examined in a series of ANOVA’s
with each of the demographic variables entered as the factor, and the each dependent variable
entered. Religious attendance and education did not yield any significant results. There was a
significant main effect for income on FFMQ describe F (4, 56) = 2.75, p = .04 and ERQ
suppression F (4, 56) = 2.99, p = .03. Post-hoc independent sample t-tests for describe showed
that those make less than $15,000 reported less ability to describe their experience than those that
make between $15,000 and $34,999, p = .02. For suppression, post-hoc t-tests revealed a
marginally significant trend toward more use of suppression in those that make between
$35,000-54,999 compared to those that make between $15,000-34,999, p = .09. Two
dichotomous variables were created to control for these differences in the primary analyses.
As seen in Table 26, the female participants reported significantly higher scores on
FFMQ Describe and IRI Empathetic Concern than men. Non-white participants trended higher
on the DERS Strategies subscale than white participants, and participants who endorsed a
religious affiliation scored higher on DERS Strategies than those that endorsed “other” for
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religion. Participants that endorsed “other” for religion trended higher on non-reactivity and on
the mindfulness total score, and they were significantly different from those that endorsed a
religious affiliation on insight meditation χ² = 4.573, p = .031 and concentration meditation χ² =
5.489, p = .019. Those that endorsed being in a relationship reported more concern for others on
the IRI Empathetic Concern scale, as compared to those who reported being single.
Table 26
Means and Standard Deviations in Community Sample.
Gender
Variable
FFMQ Describe
IRI Empathetic
Concern
Variable
DERS Strategies

Variable
DERS Strategies
FFMQ Non-reactivity
FFMQ total
Variable
IRI Empathetic
Concern

Women
32.48(5.40)

Men
28.50(5.66)

t
-2.12*

df
61

24.02(3.79)

18.67(3.57)

-3.94*
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Race/Ethnicity
White
Non-white
12.55(4.33)
15.36(6.05)

t
-1.97*

df
63

Religion
Identified
Other
Religion
11.38(3.24)
14.20(5.33)
25.26(3.15)
23.25(4.51)
153.50(15.31)
143.44(20.16)

t
-2.65*
1.89*
1.93*

df
62.87
61
56

T

df

-2.58*
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Relationship Status
Single
In relationship
21.5

24.08

Note. FFMQ=Five Factor Mindfulness Questionnaire, ERQ=Emotion Regulation
Questionnaire, IRI=Interpersonal Reactivity Inventory, DERS=Difficulties in
Emotion Regulation. p =.05*, p =.01**

Hypothesis 1.
After controlling for demographic variables that have a significant relationship with
either the independent or dependent variables, it is hypothesized that individuals with more yoga
experience will report more skillful emotion regulation (score low maladaptive approaches and
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high on adaptive approaches), higher mindfulness and higher empathetic ability than those with
less yoga experience.
A series of hierarchical regressions were done to assess the relationship between the
demographic variables, independent variables, and dependent variables, and in some cases
simple regressions were performed when there were not demographic variables to include
analyses. The repetition of analyses can increase the Type I error rate, and the Bonferroni
correction was used to increase the stringency of the p value. Because this is an exploratory
study, the uncorrected results are reported, and then those that are significant at the more
stringent p value are also reported.
Mindfulness.
Three linear regressions were conducted with one each of the yoga variables, lifetime
number of hours of yoga, frequency of yoga, and importance of yoga, as the independent
variable, and the FFMQ total mindfulness score the dependent variable in each regression. Then,
to further explore the relationships between the yoga variables and the FFMQ, five hierarchical
linear regression analyses were conducted with each of the FFMQ subscales as criterion
variables, repeated three times with each of the yoga variables as predictors. The control
variables were entered on step one, and with each of the yoga variables entered on step two.
These results can be seen in Table 27-29.
After controlling for the influence of religion, results indicated that the lifetime number
of hours of yoga was a significantly associated with the mindfulness total score and accounted
for 25% of the variance above the 6% accounted for by religion, as seen in Table 27. Holding all
other variables constant, as mindfulness increased, number of hours of yoga increased by β =
4.40, t (57) = 3.745 CI [2.05, 6.76].
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As number of hours of yoga had a significant relationship with the mindfulness total
score, each subscale was examined, and number of hours of yoga was found to have a significant
relationship to Observe, Describe, Act with Awareness, and Non-reactivity, all but one of the
subscales, which can be seen in Table 28. After regressing religion in step one and number of
hours of yoga in step two onto non-reactivity, the second step was significant. Number of hours
of yoga accounted for 20% of the variance beyond the 5% religion contributed. Gender and
income were regressed in step one, then, number of hours of yoga was regressed in step two onto
Describe. Number of hours of yoga was significantly associated with Describe and accounted
for 30% of the variance beyond the combined 49% accounted for by gender and income.
Number of hours of yoga was regressed onto Observe and Act with Awareness in two simple
regressions, number of hours of yoga was a significant predictor of both FFMQ subscales, with
Observe contributing 27% to the variance and Act with Awareness contributing 9%. Number of
hours of yoga did not significantly predict Non-judgment.
These analyses were repeated with yoga frequency and similar relationships were
observed among the variables. Religion was regressed onto the total mindfulness score in step
one, then yoga frequency was regressed onto the total score in step two. Yoga frequency
accounted for 25% of the variance, while religion accounted for 7%. Holding all other variables
constant, as mindfulness increased, yoga frequency increased by β = 5.76, t (56) = 3.64 CI [2.59,
8.94]. Simple regressions were performed regressing yoga frequency onto Observe, Act with
Awareness and Non-judgment, and yoga frequency was significantly related to of all three
subscales. Two additional hierarchical regressions were performed for Describe and Nonreactivity. Gender and income then yoga frequency were regressed onto Describe. Gender was
significantly related to Describe and accounted for 59% of the variance, yet step two was not
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significant at p = .60. Religion was regressed in step one onto Non-Reactivity and yoga
frequency was regressed in step two. Both steps were significant, indicating both religion and
yoga frequency were significantly related to Non-Reactivity. Religion accounted for 7% of the
variance and yoga frequency accounted for 22%.
These analyses were repeated a third time with the importance of yoga to participants as
the predictor. Religion then the importance of yoga was regressed onto the total mindfulness
score. The importance of yoga was found to be a significantly related to the total mindfulness
score and accounted for 29% of the variance beyond the 6% accounted for by religion. Holding
all other variables constant, as mindfulness increased, importance of yoga increased by β = 7.05,
t (57) = 4.19 CI [3.68, 10.43]. Two more hierarchical regressions were performed with NonReactivity and Describe. After controlling for religion on step one, importance of yoga was
significantly related to Non-Reactivity and accounted for 29% of the variance beyond the 5%
accounted for by religion. After controlling for gender and income in step one, importance of
yoga was regressed onto Describe, and only gender and income were found to be significantly
related to Describe, with the importance of yoga being marginally significant at p = .09. Three
simple regressions were performed with Observe, Act with Awareness, and Non-judgment as
dependent variables. The importance of yoga was found to be significantly related to both
Observe and Act with Awareness, but not Non-judgment.
These analyses were repeated while controlling for exercise frequency and can be seen in
Table 30. After controlling for religion on step one and exercise frequency on step two, a yoga
experience variable was regressed onto each of the mindfulness subscales. Exercise frequency
was not a significant predictor of any of the mindfulness subscales, and the number of hours of
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yoga, yoga frequency, and the importance of yoga was significantly associated with the
mindfulness total score on step three.
Because the regression analyses were repeated six times for the total and subscale scores
and repeated three times for each independent variable, a total of eighteen regressions, the
corrected p value is .003. At this more stringent level, number of hours of yoga, yoga frequency,
and the importance of yoga all were significantly related to Observe, Non-Reactivity, and the
total mindfulness score.

Table 27
Hierarchical regression analyses in Community Sample
examining lifetime number of hours of yoga, yoga frequency,
and importance of yoga as predictors of total Mindfulness,
while controlling for religion.
Total Mindfulness
Variable
β
R (Adj. R) ΔR2
F
Step 1
-.17
.06(.05)
.06
3.73
Religion
Step 2
.45* .25(.23)
.19** 9.31**
Yoga Hours
Variable
β
R(Adj. R) ΔR2
F
Step 1
Religion
-.17
.07(.05)
.07
3.80
Step 2
.44** .25(.22)
.18** 8.94**
Yoga Frequency
Variable
β
R(Adj. R) ΔR2
F
Step 1
Religion
-.14
.06(.05)
.06
3.73
Step 2
Importance of Yoga .49** .29(.26)
.23** 11.18**
Note. *p<.05 **p<.01.
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Table 28
Simple regression analyses examining lifetime number of hours of yoga, yoga frequency, importance of yoga, and yoga
experience as predictors of the FFMQ subscales.
Mindfulness Subscales
Observe
Act with Awareness
Non-judgment
Variable
B
SE(B)

t
B SE(B)

t
B SE(B)

t
Yoga Hours
1.39
.29
.52** 4.74**
.94
.38
.29* 2.45*
.39
.36
.14 1.04
Variable
Yoga Frequency

B
1.76

SE(B)

T
.38
.51** 4.66**

B SE(B)

t
1.24
.40
.30* 2.46*

B SE(B)

t
.99
.46
.27* 2.15*

Variable
Importance of Yoga

B
2.60

SE(B)
t

.37
.67** 7.08**

B SE(B)
t

1.15
.56
.25* 2.04*

B SE(B)
.79
.51

Note. *p<.05 **p<.01.
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.19

t
1.54

Table 29
Hierarchical regression analyses examining lifetime number of hours of yoga, yoga frequency, importance
of yoga, and yoga experience as predictors of the FFMQ subscales, Describe and Non-reactivity, while
controlling for significant demographic variables.
Mindfulness Subscales
Describe
Non-reactivity
Variable
Step 1
Control
demographicsa
Step 2
Yoga Hours
Variable
Step 1
Control
demographicsa
Step 2
Yoga Frequency
Variable
Step 1
Control
demographicsa
Step 2
Importance of Yoga

β

R(Adj. R) ΔR2
F
.17(.14)
.17** 6.23**

.19
.30**
.09** 7.09**

.30**
R(Adj. R)
.18(.15)

.20(.17)

.14** 7.33**

R(Adj. R)
.07(.06)

ΔR2
.07*

.22(.19)

.15** 8.30**

R(Adj. R)
.05(.04)

ΔR2
.05

.29(.26)

.23** 12.03**

F
3.56

ΔR2
F
.18** 6.27**

β

F
4.62*

-.23*
.12(.09)

.05

3.68

.22

.39**
R(Adj. R)
.17(.14)

2

ΔR
F
.17** 6.23**

.25*
.32**

β

F
3.56

-.12
.21(.17)

.20

ΔR2
.05

.38*

.26*
.33**

β

R(Adj. R)
.05(.04)

-.19
.26(.22)

β

β

.04

3.02
.49**

a

Note. Control variable for describe were gender and income, respectively. Control variable for nonreactivity was religion. *p<.05 **p<.01.
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Table 30
Hierarchical regression analyses regression analyses
examining lifetime number of hours of yoga, yoga frequency,
importance of yoga, as predictors of total mindfulness, while
controlling for exercise frequency and religion.
Variable
Step 1
Religion
Step 2
Exercise
Frequency
Step 3
Yoga Hours

β

R(Adj. R)
.06(.05)

ΔR2
.06

F
3.73

.08(.05

.21

1.27

.25(.21)

.17**

12.24**

R(Adj. R)
.07(.05)

ΔR2
0.06

F
3.80

.09(.06)

0.02

1.42

.25 (.21)

.16**

11.25**

R(Adj. R)
.06(.05)

ΔR2
.06

F
3.73

.08(.05)

.02

1.28

.29(.25)

.21**

15.64**

-.25
-.15
.45**

Variable
β
Step 1
-.25
Religion
Step 2
-.16
Exercise
Frequency
Step 3
Yoga Frequency .50**
Variable
β
Step 1
-.25
Religion
Step 2
Exercise
Frequency
-.15
Step 3
Importance of
Yoga
.50**
Note. *p<.05 **p<.01.
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Difficulties in Emotion Regulation.
The relationship between the yoga variables and the DERS total score was examined in a
series of regressions, with each of the yoga variables, which can be seen in Table 31. Gender
then the number hours of yoga was regressed onto the total DERS score. After controlling for the
influence of gender, results indicated that only the numbers of hours of yoga was significantly
associated with the DERS the total score, and the numbers of hours of yoga accounted for 26%
of the variance beyond the 13% accounted for by gender. Holding all other variables constant, as
DERS increased, number of hours of yoga decreased by β = 2.25, t (62) = -2.03 CI [-4.47, -.03].
The frequency of yoga and the importance of yoga were not significantly related to the DERS
total score.
The Bonferroni correction was employed to reduce the likelihood of the Type I error rate,
and as the analyses were repeated three times, the p value was reduced to p = .02. At this level,
the numbers of hours of yoga was not a significant predictor of the DERS total score. None of
the measures of yoga experience were found to be significantly associated with the DERS
subscales.
These analyses were repeated to include exercise frequency and can be seen Table 32.
Gender was entered on step one, exercise frequency on step two, and each yoga variable was
entered on step three. Both number of hours of yoga and frequency of yoga were found to
significantly to have a relationship with the DERS total score, over and above exercise
frequency.
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Table 31
Hierarchical regression analyses examining lifetime number of
hours of yoga, yoga frequency, and importance of yoga as
predictors of total DERS score while controlling for gender.
Total DERS
Variable
Step 1
Gender
Step 2
Yoga Hours
Variable
Step 1
Gender
Step 2
Yoga Frequency

β

R (Adj. R)
.02(.001)

ΔR2
.02

F
1.04

.08(.05)

.06*

4.12*

-.13
-.26*
β

R(Adj. R)

ΔR2

F

.02(-.001)

.02

0.91

.06(.03)

.05

3.08

R(Adj. R)
.02(.001)

ΔR2
.02

F
1.04

.04

2.31

-.12
-.22

Variable
β
Step 1
Gender
-.13
Step 2
Importance of
Yoga
-.19
Note. *p<.05 **p<.01.

.05(.02)
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Table 32
Hierarchical regression analyses examining lifetime number of
hours of yoga, yoga frequency, and importance of yoga as
predictors of total DERS score while controlling for gender and
exercise frequency.
Total DERS
Variable
Step 1
Gender
Step 2
Exercise
Frequency
Step 3
Yoga Hours
Variable
Step 1
Gender
Step 2
Exercise
Frequency
Step 3
Yoga Frequency

β

R(Adj. R)
.02(.001)

ΔR2
.020

F
1.04

.02(-.016)

.000

.03

.09(.042)

.070*

4.63*

R(Adj. R)
.02(-.001)

ΔR2
.015

F
.91

.02(-.017)

.002

.10

.08(.033)

.063*

3.99*

R(Adj. R)
.02(.001)

ΔR2
.020

F
1.04

.02(-.016)

.000

.03

.06(.012)

.042

2.65

-.10
-.10
-.28*
β
-.15
-.14
-.27*

Variable
β
Step 1
Gender
-.14
Step 2
Exercise
Frequency
-.08
Step 3
Importance of
Yoga
-.21
Note. *p<.05 **p<.01.
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Suppression.
For suppression, three hierarchical linear regression analyses were conducted with each
of the three yoga variables as the independent variables. Gender and income were entered on
step one, and with each of the yoga variables entered on step two. These analyses were repeated
while controlling for exercise frequency. The results of these analyses can be seen in Table 33
and 34.
After controlling for the influence of gender and income, results indicated that the
lifetime number of hours of yoga was found to be significant related to suppression. The
demographic variables, gender and income, accounted for 13% of the variance, and number of
hours of yoga accounted for an additional 14% of the variance. Holding all other variables
constant, as suppression decreased, lifetime number of hours of yoga increased by β = -.928, t
(59) = -3.334, CI [-1.485, -.370]. Yoga frequency was regressed onto suppression and, after
controlling for gender and income, income and yoga frequency were found to be significantly
associated with suppression. Income and gender accounted for 13% of the variance, and yoga
frequency accounted for 22%. Holding all other variables constant, as suppression decreased,
yoga frequency increased by β = -.971, t (58) = -2.53, CI [-1.74, -.20]. After controlling for
gender and income, results indicated that the importance of yoga was also significantly
associated with suppression. The demographic variables accounted for 10% of variance, and
importance of yoga accounted for an additional 8% of the variance. Holding all other variables
constant, as suppression decreased, importance of yoga increased by β = -.986, t (59) = -2.35 CI
[-1.83, -.14].
These analyses were repeated with three steps, step one controlled for income and
gender; step two controlled for exercise frequency; and step three included each of the yoga
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experience variables. These results can be seen in Table 28. Exercise frequency was not a found
to be significantly related to suppression and did not contribute to the variance beyond the 13%
attributed to gender, yet each of the yoga experience variables were still a significant predictor of
suppression, when including exercise frequency in the model. The Bonferroni correction was
applied to these analyses as they were repeated three times, and a p value of .02 was applied.
The number of hours of yoga was a significant predictor of suppression at this level.

Table 33
Hierarchical regression analyses examining lifetime number of hours of yoga,
yoga frequency, importance of yoga, and yoga experience as predictors of
suppression, while controlling for income and gender.
Variable
Step 1
Income
Gender
Step 2
Yoga Hours
Variable
Step 1
Income
Gender
Step 2
Yoga Frequency
Variable
Step 1
Income
Gender
Step 2
Importance of Yoga
Note.*p<.05 **p<.01.

β

R(Adj. R)
.13(.10)

ΔR2
.129*

F
4.22*

.27(.23)

.144**

11.12**

R(Adj. R)
.13(.10)

ΔR2
.13*

F
4.06*

.22(.18)

.09*

6.41*

R(Adj. R)
.13(.10)

ΔR2
0.13

F
4.22*

.21(.16)

0.08*

5.50*

.27*
-.25
-.38**
β
-.26*
.26
-.30*
β
.27*
-.25
-.28*
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Table 34
Hierarchical regression analyses examining lifetime number of hours
of yoga, yoga frequency, importance of yoga, and yoga experience as
predictors of suppression, while controlling for income and gender.
Variable
Step 1
Income
Gender
Step 2
Exercise Frequency
Step 3
Yoga Hours
Variable
Step 1
Income
Gender
Step 2
Exercise Frequency
Step 3
Yoga Frequency
Variable
Step 1
Income
Gender
Step 2
Exercise Frequency
Step 3
Importance of Yoga
Note. *p<.05 **p<.01.

β

R(Adj. R)
.13(.10)

ΔR2
.13*

F
4.22*

.13(.08)

.00

0.06

.29(.24)

.16**

12.74**

R(Adj. R)
.13(.10)

ΔR2
.13*

F
4.06*

.13(.08)

0.00

0.03

.24(.18)

.11**

7.95**

R(Adj. R)
.13(.10)

ΔR2
0.13

F
4.22*

.13(.08)

0.00

0.06

.22(.16)

0.09*

6.390*

.27*
-.25
-.03
-.42**
β
-.26*
.26
-.02
-.36**
β
.27*
-.25
-.03
-.32*
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Reappraisal.
Each of the three yoga variables was examined for a relationship with reappraisal, as seen
in Table 35. Number of hours of yoga and yoga frequency were not significantly associated with
reappraisal. After controlling for gender, the importance of yoga was significantly associated
with reappraisal, accounting for 11% of the variance beyond the 0% contributed by gender.
Holding all other variables constant, as reappraisal increased, the importance of yoga increased
by β = 1.178, t (59) = 2.59, CI [.267, 2.09]. The Bonferroni correction was applied to these
analyses as they were repeated three times, and a p value of .02 was applied. The importance of
yoga was not a significant predictor of reappraisal at this level.
In order to assess if yoga experience would account for reappraisal over and above
exercise frequency, Exercise frequency was also not a significant predictor of reappraisal. After
step three, when regressing gender, exercise frequency, and importance of yoga onto reappraisal,
the results indicate the importance of yoga was significantly related to reappraisal. The
importance of yoga accounted for 11% of the variance beyond the 1% contributed by gender and
the 2% contributed by exercise frequency.
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Table 35
Hierarchical regression analyses in Community Sample
examining lifetime number of hours of yoga, yoga frequency,
importance of yoga, and yoga experience as predictors of
reappraisal, while controlling for gender.
Variable
Step 1
Gender
Step 2
Yoga Hours

β

Variable
Step 1
Gender
Step 2
Yoga Frequency

β

Variable
Step 1
Gender
Step 2
Importance of
Yoga

β

R(Adj. R)
.00(-.01)

ΔR2 F
.00 0.68

.05(.01)

.05

R(Adj. R)
.00(-.01)

ΔR2 F
.00 0.64

.05(.02)

.05

R(Adj. R)
.00(-.01)

ΔR2 F
.00 0.17

.11(.08)

.11* 6.71*

.05
2.68

.22

.06
2.88

.22

.05
.33*

Note.*p<.05 **p<.01
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Table 36
Hierarchical regression analyses examining lifetime number of hours of yoga,
yoga frequency, importance of yoga, and yoga experience as predictors of
reappraisal, while controlling for gender.
Variable
Step 1
Gender
Step 2
Exercise Frequency
Step 3
Yoga Hours
Variable
Step 1
Gender
Step 2
Exercise Frequency
Step 3
Yoga Frequency
Variable
Step 1
Gender
Step 2
Exercise Frequency
Step 3
Importance of Yoga
Note. *p<.05 **p<.01.

β

R(Adj. R)

ΔR2

F

.05

.00(-.01)

.01

0.68

-.11

.02(-.02)

.01

0.70

.20

.05(-.00)

.04

2.07

β

R(Adj. R)
.00(-.01)

ΔR2
.00

F
0.64

.02(-.02)

.02

0.94

.06(.01)

.04

2.05

R(Adj. R)
.01(-.01)

ΔR2
.00

F
0.17

.02(-.02)

.01

0.70

.11(.06)

.09*

5.85*

.06
-.13
.20
β
.05
-.11
.32*

Perspective Taking.
Perspective taking’s relationship to each of the yoga variables was examined in three
hierarchical regressions seen in Table 37. After controlling for relationship status, lifetime
number of hours of yoga was not significantly associated with perspective taking. Relationship
status and yoga frequency were both found to be significantly related perspective taking, and
relationship status accounted for 10% of the variance, while yoga frequency accounted for 26%.
Holding all other variables constant, as perspective taking increased, yoga frequency increased
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by β = 1.27, t (42) = 2.86, CI [.37, 2.16]. In a third hierarchical regression, relationship status
was entered on step one and the importance of yoga was entered on step two, and the importance
of yoga was found to be significantly associated with perspective taking, accounting for 24% of
the variance beyond the 6% relationship status contributed. Holding all other variables constant,
as perspective taking increased, the importance of yoga increased by β = 1.60, t (42) = 3.11, CI
[.56, 2.65]. The Bonferroni correction was applied to these analyses as they were repeated three
times, and a p value of .02 was applied. The yoga frequency and the importance of yoga were
significantly related to perspective taking at this level.
As seen in Table 38, these analyses were repeated with relationship status entered on step
one, exercise frequency entered on step two, and each of the yoga experience variables entered
on step there. After controlling for relationship status, exercise frequency was found to be
significantly related perspective taking and account for 17% of the variance above the 6%
contributed by gender. When these analyses were repeated with each of the yoga variables, only
the importance of yoga was found to be significantly associated with perspective taking on step
three, accounting for 28% of the variance.

83

Table 37
Hierarchical regression analyses in the Community Sample examining lifetime
number of hours of yoga, yoga frequency, importance of yoga, and yoga experience
as predictors of perspective taking, while controlling for relationship status.
Variable
Step 1
Relationship Status
Step 2
Yoga Hours

β

R(Adj. R)
.06(.04)

ΔR2

F

.06

2.54

.112(.07)

.06

2.55

R(Adj. R)
.10(.08)

ΔR2
.10*

F
4.722*

.26(.22)

.15**

8.175**

R(Adj. R)
.06(.04)

ΔR2
.06

F
2.54

.24(.20)

.18**

9.67**

-.21
.24

Variable
Step 1
Relationship Status
Step 2
Yoga Frequency

β

Variable
Step 1
Relationship Status
Step 2
Importance of Yoga
Note.*p<.05 **p<.01.

β

-.32
.39**

-.24
.44**
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Table 38
Hierarchical regression analyses examining lifetime number of
hours of yoga, yoga frequency, importance of yoga, and yoga
experience as predictors of perspective taking, while controlling
for relationship status.
Variable
Step 1
Relationship Status
Step 2
Exercise Frequency
Step 3
Yoga Hours
Variable
Step 1
Relationship Status
Step 2
Exercise Frequency
Step 3
Yoga Frequency

β

R(Adj. R)
.06(.04)

ΔR2
0.06

F
2.54

.17(.13)

.12*

5.59*

.19(.13)

0.02

0.88

R(Adj. R)
.10(.08)

ΔR2
0.1*

F
4.722*

.23(.19)

.12*

6.43*

.29(.23)

0.06

3.35

ΔR2
0.06

F
2.54

.12*

5.59*

.11*

5.720*

-0.21
-0.34
0.14
β
-0.32
-0.35
0.29

Variable
β
R(Adj. R)
Step 1
.06(.04)
Relationship Status -0.24
Step 2
.17(.13)
Exercise Frequency -0.34
Step 3
.28(.22)
Importance of Yoga .36*
Note. *p<.05 **p<.01.
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Empathetic Concern.
Empathetic concern was examined for relationships with each of the yoga variables.
These results can be seen in Table 39. Gender was found to be significantly associated with
empathy, but number of hours of yoga, yoga frequency, and the importance of yoga did not
significantly contribute to the variance. These analyses were repeated without gender, to explore
if gender had a suppressing effect on the relationship between the yoga variables and empathetic
concern, and the relationship between the yoga variables and empathetic concern was again
insignificant, with p values ranging from .75-.97, indicating that gender did not have a
suppressing role. These analyses were repeated with gender and relationship status entered on
step one, exercise frequency entered on step two, and each of the yoga experience variables
entered on step three. Exercise Frequency was not found to be significantly related to empathetic
concern, nor were the yoga variables. Please Table 40.
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Table 39
Hierarchical regression analyses in the Community Sample examining lifetime
number of hours of yoga, yoga frequency, importance of yoga, and yoga
experience as predictors of empathetic concern, while controlling for
relationship status, education, and gender.
Variable
Step 1
Relationship Status
Gender
Step 2
Yoga Hours

β

R(Adj. R)
.25(.23)

ΔR2
.25**

F
9.66**

.32(.27)

.01

0.28

R(Adj. R)
.25(.22)

ΔR2
.25**

F
9.31**

.28(.23)

.01

0.04

R(Adj. R)
.25(.22)

ΔR2
.25**

F
9.66**

.35(.21)

.01

0.06

.20
.43**
-.06

Variable
Step 1
Relationship Status
Gender
Step 2
Yoga Frequency

β

Variable
Step 1
Relationship Status
Gender
Step 2
Importance of Yoga
Note.*p<.05 **p<.01.

β

.21
.42**
.02

.21
.42**
.03
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Table 40
Hierarchical regression analyses examining lifetime number of hours of
yoga, yoga frequency, importance of yoga, and yoga experience as
predictors of empathetic concern, while controlling for relationship
status, education, and gender.
Variable
Step 1
Relationship Status
Gender
Step 2
Exercise Frequency
Step 3
Yoga Frequency
Variable
Step 1
Relationship Status
Gender
Step 2
Exercise Frequency
Step 3
Yoga Frequency
Variable
Step 1
Relationship Status
Gender
Step 2
Exercise Frequency
Step 3
Importance of Yoga
Note. *p<.05 **p<.01.

β

R(Adj. R)
.26(.23)

ΔR2
.26**

F
9.76**

.26(.22)

.00

.01

.26(.21)

.00

.28

R(Adj. R)
.26(.23)

ΔR2
.26**

F
9.40**

.26(.21)

.00

.01

.26(.20)

.00

.08

R(Adj. R)
.26(.23)

ΔR2
.26**

F
9.76**

.26(.22)

.00

.01

.26(.21)

.00

.09

.20
.43*
-.03
-.07
β
.22
.42**
.01
.04
β
.22
.42**
-.01
.04
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Hypothesis 2.
It is hypothesized that differences in mindfulness will mediate the relationships between
yoga on emotion regulation, and empathetic ability.
Six mediation analyses were conducted to test this hypothesis and can be seen in Tables
41-43. These mediation analyses were conducted in a series of regression equations following
the steps outlined by Baron and Kinney (1986) and using the Sobel’s test (MacKinnon,
Lockwood, Hoffman, West, & Sheets, 2002). Each equation controlled for significant
demographic variables. Three models examined the mediation of mindfulness on the
relationship between the yoga experience variables and suppression. Sobel’s test was used to
test the significance of the mediating roles of mindfulness on these relationships and all three
were found to be significant, p <.001. Next, the mediating role of mindfulness on the
relationship between the importance of yoga and reappraisal, and Sobel’s test was again
significant at p < .001. Also, mediating role of mindfulness on the relationship between yoga
frequency and perspective taking was tested, and Sobel’s test demonstrated that mindfulness did
not significantly mediated the relationship at p = .59. Lastly, the mediating role of mindfulness
on the relationship between the importance of yoga and perspective taking, and the Sobel’s test
indicated that mindfulness was not a significant mediator, p = .76.
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Table 41
Hierarchical regression analyses examining the mediating role of
mindfulness in the relationship between lifetime number of hours of
yoga and suppression, yoga frequency and suppression, and
importance of yoga and suppression, while controlling for income,
gender and religion.
Variable
Step 1
Income
Gender
Religion
Step 2
Mindfulness
Step 3
Yoga Hours
Variable
Step 1
Income
Gender
Religion
Step 2
Mindfulness
Step 3
Yoga Frequency

β

R(Adj. R)
.14(.09)

ΔR2
0.14

2.57

F

.34(.28)

0.20***

13.48***

.36(.29)

0.03

1.83

R(Adj. R)
.14(.09)

ΔR2
0.14

2.57

.34(.28)

.19***

12.97***

.34(.26)

0.00

0.24

.27
-.16
.03
-.37
-.19
β

F

.25
-.18
.05
-.42
-.07

Variable
β
R(Adj. R)
Step 1
.14(.09)
Income
.26*
Gender
-.17
Religion
.04
Step 2
.34(.28)
Mindfulness
-.46
Step 3
.34(.26)
Importance of Yoga -.01
Note. *p<.05 **p<.01 ***p.001.

ΔR2
0.14

2.57

.20***

13.48***

0.00

0.00
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Table 42
Hierarchical regression analyses examining the mediating role of
mindfulness in the relationship between yoga frequency and
perspective taking, while controlling for relationship status and
religion.
Variable
Step 1
Relationship Status
Religion
Step 2
Mindfulness
Step 3
Yoga Frequency
Variable
Step 1
Relationship Status
Religion
Step 2
Mindfulness
Step 3
Importance of Yoga
Note. *p<.05 **p<.01.

β

R(Adj. R)
.07(.02)

ΔR2
0.07

F
1.28

.23(.04)

0.04

1.93

.21(.11)

0.08

3.24

R(Adj. R)
.07(.02)

ΔR2
0.07

F
1.28

.13(.04)

0.05

1.93

.24(.14)

0.12*

4.78*

-0.12
-0.13
0.10
0.32
β
-0.09
-0.13
0.06
.40*
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Table 43
Hierarchical regression analyses examining the mediating role of mindfulness in the relationship
between importance of yoga and reappraisal, while controlling for gender and religion.
Variable
Step 1
Gender
Religion
Step 2
Mindfulness
Step 3
Importance of Yoga
Note. *p<.05 **p<.01.

β

R(Adj. R)
.00(-.04)

ΔR2
0.00

F
0.06

.25(.20)

.24**

15.48**

.26(.19)

0.01

0.74

-0.01
0.17
0.45**
0.13

Summary.
In testing hypothesis one, the number of hours of yoga was found to be significantly
associated with the mindfulness total score and the FFMQ subscales: Observe, Act with
Awareness, Describe, and Non-reactivity. The number of hours of yoga was also significantly
related to the difficulties in emotion regulation total score and suppression. Similar to the
numbers of hours of yoga, the frequency of yoga practice and the importance of yoga practice
were found to be significantly associated with the mindfulness total score, FFMQ Observe,
FFMQ Act with Awareness, FFMQ Non-Reactivity, and suppression. The frequency and
importance of practice also were significantly related to perspective taking. The frequency of
practice was the only independent variable significantly related to FFMQ Non-judgment, and the
importance of yoga was the only independent variable found to be significantly related to
reappraisal.
When including exercise frequency in the models as a predictor, it was found that it did
not significantly predict the mindfulness total score, difficulties in emotion regulation total score,
suppression, reappraisal, or empathetic concern. The number of hours, frequency, and
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importance of yoga practice were all found to be significantly associated with the mindfulness
total score and suppression, while controlling for exercise frequency. Also while controlling for
exercise frequency, the importance and frequency of yoga was found to be significantly related
to the difficulties in emotion regulation total score, and the importance of yoga was significantly
related to reappraisal. Exercise frequency was found to be significantly associated with
perspective taking, yet the importance of yoga was also found to be significantly related to
perspective taking, in addition to exercise frequency.
When testing hypothesis two, it was found that mindfulness mediated the relationships
between suppression and each of the three measures of yoga experience, number of hours,
frequency, and importance of yoga, and suppression. Mindfulness was also found to mediate the
relationships between the importance of yoga and reappraisal. Mindfulness was not found to
mediate the relationship between the frequency of yoga and perspective taking or the importance
of yoga and perspective taking.
Qualitative Analysis
A qualitative analysis was performed to analyze the results of the two open-ended items
that asked: “How has yoga been helpful to you?’ and “Does yoga help you manage stress and
difficult emotions? If so, how? Please provide any applicable examples.” The first question
allowed participants to provide responses about the most salient benefits they have seen from
yoga. The second question was more targeted at the focus of the study, yet it should be
considered that both of the questions could viewed on the same page, which may have biased
responses to the first question. In total, 155 individuals responded to the first question, with 71
(87.65%) from the community sample and 84 (89.36%) from the yoga-practicing group of the
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college student sample. For the second question, 153 participants responded in total, which
included 68 (83.95%) from community sample and 85 (90.42%) from the college sample.
The data were initially read for themes, and categories were developed based on
grounded theory about important aspects of mindfulness and the most prominent themes
emerging from the data, which appear in Tables 44 and 45. A number code was assigned to each
category, and then the data were coded twice, once by the author and once by a second coder.
The second coder was a doctoral candidate from a clinical psychology program with previous
training in qualitative analyses. The author explained that the categories were based important
concepts in the mindfulness literature, and the author clarified any concepts with which the
second coder was not familiar. The author then provided sample responses for each category.
During the process of coding, the author and coder reviewed any discrepancies between coding
and clarified the codes. If a participant reported more than one category, then each was coded.
Cohen’s Kappa was used to calculate inter-rater reliability for each code, which is reported in
Tables 38 and 39. The average Cohen’s kappa for the first question was K = .78 and K = .88 for
the second question, and based on Landis & Koch (1977) this reflects substantial agreement
between coders.
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Table 44
Inter-rater Reliability for Question
One: How has yoga been helpful to
you?
Cohen's
Code
Kappa
Physical Benefits
0.90
Emotional Benefits
0.88
Stress Relieving/Calming
Relax
Cognitive Benefits
Meditation
Self-Kindness
Overall Wellbeing
Mind-Body connection
Spiritual/Worldview
Community/connectedness
Breath Awareness
No benefit
Not yet
Did for another reason
Improves Behavior

0.60
0.88
0.86
0.72
0.65
1.00
0.60
0.65
0.59
1.00
0.86
0.80
0.59
0.67

Don't Practice
Average

1.00
0.77

Table 45
Inter-rater Reliability for Question
Two: Does yoga help you mange
stress and difficult emotions?
Cohen's
Code
Kappa
Emotional Benefits
0.84
Manage Stress
0.87
Breath-Body-Mind
Connection
0.88
Peace of mind
0.95
Cognitive Benefits
0.83
Mediation/Mindfulness
0.88
No
0.97
Relaxation
0.80
Physical Benefits
0.75
Gain Perspective
0.95
Connectedness
1.00
Not yet
1.00
Spiritual Practice
0.80
Don't Know
1.00
Frustrating/Distracting
0.66
Rejuvenation
0.66
Did for some other
reason
1.00
Don't do it
1.00
Average
0.88
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Question One: How has yoga been helpful to you?
For the first question, the most frequently reported code overall was that yoga provided
physical benefits, with 46 (50.00%) individuals in the community sample and 45 (63.38%) in the
college sample reporting this. When combining the responses from both samples, 42 individuals
reported that yoga increased their flexibility, or they found benefit from stretching. Twentythree stated that it improved their strength. The following physical benefits were also reported:
13 individuals reported yoga is a good workout; 10 stated it improved body awareness; 9 stated it
improved their medical symptoms; 8 individuals reported yoga releases physical tension; 5
reported improved stamina; and 3 reported improved sleep. An example of a response from a
participant that reported primarily physical benefits from yoga was it “helped me to relax.
Mainly used as a form of stretching out the muscles to get better recovery, flexibility, muscle
growth, and resistance to injury.”
Other sample responses were “it helps with my muscles and keeping myself looser” and
“increase flexibility.” Other individuals reported the physical benefits were one of many benefits
and connected their physical benefits to their cognitive or emotional benefits: “It has been a great
physical stress reliever and it has helped me relax more.” and
Yoga helps me strengthen my will to face challenges as well as strengthening my body.
Almost all of the poses require focus which connects the mind to the body and thereby
develops a mindfulness of physical and emotional feelings. The more I practice, the
more centered and in control I feel.
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The mind-body connection was a theme primarily seen in the community sample, with 8
(11.27%) responses of the 81. There were also 2 (2.38%) responses from this theme in the
college sample.
The second most common theme overall was emotional benefits, which is notable
considering the question was not specifically targeting this topic. There were 36 (50.70%)
participants reporting this theme from the community and 11 (13.10%) from the college student
sample. This theme was much less prevalent in the college sample than the community sample.
This may be to the due to the college sample on average having less yoga experience, which
seems likely as attaining benefits in emotion regulation and affect would likely result from a
more dedicated practice. In the total sample, 9 people reported that yoga improves their mood,
and 8 stated that it improved their self-confidence. Twenty individuals also reported that yoga
improved their patience and led to them being more present with their emotions. Ten individuals
stated that they felt more grounded after practicing yoga. Seventeen individuals stated that yoga
helped them manage stress, difficult emotions, or psychopathology. Examples of responses that
fit this theme were “reduced stress, significantly improved body flexibility, reduced weight,
improved mood.” Another individual stated “Yoga has helped me remain peaceful during
stressful times, and has helped me maintain a positive attitude in all areas of my life.” A
participant from the college student sample reported “yoga has helped me cope with my personal
issues. It also helps me interact with others better as well.” An example of an individual who
stated that yoga helped with more severe problems is the following,
It helped me overcome an addiction to alcohol. It helped me to love myself again and to
see beyond the physical body. I have a greater understanding of the world and the nonviolence approach to life that yoga specializes in.
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The third most common theme overall was that yoga provided participants stress relief,
with 42 (27.10%) individuals reporting this theme in the total sample, 20 (28.17%) from the
community, and 22 (26.19%) from the college sample. Relaxation was the next most reported
theme in the total sample, but the second most common in the college student sample with 27
(32.14%) reporting this theme. These themes are discussed in many examples above, but
individuals also listed this as their primary benefits, for example “sometimes, it is stress relieving
and good for the body.” Another individual stated “it makes a relaxing break during studying.”
Cognitive benefits were also a highly reported theme, which included being alone with
one’s thoughts, mental clarity, focus or concentration, and stilling or clearing the mind.
Seventeen (23.94%) individuals from the community sample and 14 (16.67%) from the college
sample endorsed these benefits. The majority of these participants reported yoga improved their
focus or concentration, or it stilled or cleared their mind.
In the community sample, another notable theme was yoga as a form of meditation or a
way to increase their mindfulness, with 17 (23.94%) reporting this, but this was much less
common in the college student sample, with only 3 (3.57%) reporting this. One person stated
yoga provided “deepening my experience, and created a steady home in my heart that deeply
assists my capacity to be present and confident in the moment, etc.” The previous example uses
similar language to those that write about mindfulness, and the following example also discusses
being present:
For me, yoga “cleans” me out. It helps me shed the “mess” in my mind so that I can
focus on and appreciate each moment. When I practice regularly, it naturally causes me
to make better food choices. I feel light on my feet. Light and breezy. Quiet and
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Peaceful. And interestingly, it’s helped me feel more confident and powerful in my day
to day life.
The next example discusses yoga as way to practice meditation while focusing on the
body and it also discusses the “monkey mind” which is concept frequently discussed in
the mindfulness literature to describe the mind’s way of constantly jumping from topic to
topic.
It helps me to achieve balance, not only by being an activity that restores my body, but
also serving as a body-centered meditation. I find that after yoga practice my monkey
mind is quieted, and my body feels sufficiently challenged while also restored.
In the community sample, other themes of note are yoga improving self-kindness and
wellbeing. Individuals in the community sample also reported that yoga created a spiritual
framework or worldview for them, and they reported that it provided a sense of connectedness or
a way to connect to a community of like-minded individuals. Minor themes were breath
awareness and improving behavior, such as making better food choices or decisions.
There were some individuals in the college student sample who reported that they had
not found a benefit from yoga or had not yet had a benefit. Also, in the college student sample,
some stated they did not practice regularly and had only tried it once or twice, while others stated
that they did it for some other reason, such as to improve their ability in sports or theatre.
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Table 46
Frequencies and percentages of each sample endorsing each category for question one: How has yoga
been helpful to you?
Total
Community
College
Code
Sample
%
Sample
%
Sample
%
Physical Benefits
87
56.13%
45
63.38%
42
50.00%
Emotional Benefits
47
30.32%
36
50.70%
11
13.10%
Stress Relieving/Calming
42
27.10%
20
28.17%
22
26.19%
Relax
32
20.65%
5
7.04%
27
32.14%
Cognitive Benefits
31
20.00%
17
23.94%
14
16.67%
Meditation
20
12.90%
17
23.94%
3
3.57%
Self-Kindness
12
7.74%
9
12.68%
3
3.57%
Overall Wellbeing
11
7.10%
6
8.45%
5
5.95%
Mind-Body connection
10
6.45%
8
11.27%
2
2.38%
Spiritual/Worldview
8
5.16%
7
9.86%
1
1.19%
Community/connectedness
7
4.52%
7
9.86%
0
0.00%
Breath Awareness
4
2.58%
2
2.82%
2
2.38%
No benefit
4
2.58%
0
0.00%
4
4.76%
Not yet
4
2.58%
0
0.00%
4
4.76%
Did for another reason
4
2.58%
1
1.41%
3
3.57%
Improves Behavior
3
1.94%
3
4.23%
0
0.00%
Don't Practice
2
1.29%
0
0.00%
2
2.38%
n
155
71
84
Note. Percentages were calculated based on the total number of participants that responded to open
ended question in each sample.
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Question Two: Does yoga help you manage stress and difficult emotions?
On the second question, 47 (57.35%) participants in the community sample reported
experiencing emotional benefits, and in the college student sample, 23 (27.06%) participants
reported this theme. In total, the two most commonly reported emotional benefits were
becoming less reactive or overwhelmed and learning to observe one’s emotions or see that
emotions are temporary, with 17 individuals reporting this for each of these concepts. An
example of observing one’s experience is the following,
Most definitely. As of lately, I've noticed how I can temper my anger without reacting
too strongly and negatively, especially in trying situations. Recently I made a point to
call attention to what I found was a flaw in logic and unfair at my work, and made a point
to do it in a nice way. When one of my superiors responded in what I don't think is an
effective way, I didn't fly off the handle or say nothing as would usually be one of my
responses. I handled it more calmly. I think I could have stood p for myself in a stronger
way, but I see that I should have and recognize how I should be stronger in what I think.
I've never been able to observe myself, others, and reactions in general in a both an
experiential and simultaneously detached way as I have since I've been practicing yoga
regularly.
Fifteen individuals also reported that yoga helped them to regulate or manage their emotions.
Fifteen individuals stated that yoga helped them to get rid of their emotions, and six stated it
helped them control their emotions. For example,
Yes. Before I started practicing yoga and meditation regularly I was not able to control
my emotions. When I felt an emotion there was immediate release, especially with
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anger. I would not process before speaking or acting. Now I am angry less, and when I
do feel angry I am able to breath and process before I express myself.
Eight stated that it improved their mood, and six stated that it helped them to process their
emotions. Five individuals reported that yoga increased their acceptance, and 3 stated it
increased their patience. An example of these themes is “As for difficult emotions – I feel them,
I accept them, and then I move on…rather than carrying everything from the past into my future.
I am present.” A similar example is
Yes- Yoga teaches me to be transcendent of my emotions. I Witness my emotions as a
meditator rather than identifying with any of them. Because of this Witnessing practice
of Yoga, I do not have to react to my emotions – rather, I can spend time and reason from
a place that hopefully, benefits all beings as well as myself.
The most prevalent report in the college student sample was that yoga helped individuals
manage their stress, with 28 (32.94%) individuals reporting this. In the community sample, this
was the third most frequent response, with 20 participants (29.41%) reporting that yoga
improved their stress. Some individuals reported that yoga was an escape:
Yoga definitely helps me mange stress. When life becomes super busy, it’s like an hour
or hour and a half where I can get away from the world and relax and it’s so peaceful and
rejuvenating. I always come out of yoga class feeling much better than when I went in.
Others describe temporary relief from stress: “Yes, it relieved my stress. I had lately been very
busy with school,” or “Not on a regular basis - it has temporarily relieved stress the few times
I’ve done it.” While others report longer term benefits and changes in their way of responding
from stress:
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Yes, Yoga helps me keep things in perspective. I frequently would have a frantic,
stressful overwhelming sense of dread when I felt a scenario was spiraling out of my
control…Yoga has a way of putting things back into a normal outlook that isn’t
overwhelming. I can smooth out my thought process even after just hour long class I am
able to face what used to be an insurmountable task with relative ease.
Many people in the community sample (n = 22; 32.35%) also cited that yoga benefitted
them through meditation and/or mindfulness and the breath-mind-body connection (n = 24;
35.29%), yet this was less commonly reported in the college student sample with only 6 (7.06%)
and 15(17.65%), respectively, reporting these themes. An example of the breath-body-mind
connection is the following example,
Yes of course. Yoga taught me about my breath, how I can pay attention to it and use it
to calm myself down. It taught me how to be present for whatever is unfolding in the
moment. If I’m feeling stressed out, usually, it’s because my mind is imposing extra and
un-needed stress on a situation.
Another example that discusses both of these themes is below:
Yes. I believe just engaging in the practice and moving my body in sync with my breathe
helps to release tension and process emotions. If I am too anxious to do a sitting practice
[of meditation], yoga is particularly helpful because it allows me to obtain the benefits of
meditation while releasing energy and strengthening my body.
As can be seen in the above example, individuals often describe many themes in one response.
This individual describes using yoga as a form of meditation and also gaining the physical
benefits associated with yoga. Another person simply stated “It is the miracle of mindfulness.”
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Others described concentration meditation techniques: “by focused breath and concentration on
asana or mediation or mantra, I am able to move past stress and deal with my emotions.”
Three frequent responses in both of the samples were that yoga increased an individual’s
sense of peace, had several cognitive benefits, and provided perspective. In the community
sample, 18 (26.47%) individuals reported an increased peace of mind, and 15 (17.65%) reported
this in the college student sample. An example of the yoga increasing peace of mind is “yes, I
feel calmer and more connected to myself and the world. I feel more present.” Another
individual stated, “Yes. I feel calmer during and after.” Another individual who describes yoga
changing their way of responding to situations:
Yes but I don't think it has specific examples. It is not like I approach a situation and
always think, “How does yoga influence this, it's more that I think you physically and
mentally change on a practically cellular level from yoga so by default you are calmer
and more able to handle things. It of course does not mean that I don't have a temper and
react but if I have just come from a retreat or something, or even just a class, you are just
calmer, more centered.
The cognitive benefits theme was more common in the college student sample with 21
(24.71%) reporting this theme, and 10 (14.71%) reporting this theme in the community sample.
Within the cognitive benefits theme, 5 individuals reported clearing their mind; 16 reported
forgetting problems while practicing; and 13 reported increasing their concentration or focus.
Several individuals in the college student sample stated things akin to this response: “It can help
me forget about situational problems.” An example that includes both the peace of mind and
cognitive benefits themes from the community sample is the following:
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Breathing techniques, especially in Vinyasa and Ashtanga where my body is worked
harder, have helped me to remain calm and focused. Yoga has helped me to identify the
positive in every situation and to use my strengths to work through the stress.
Six (8.82%) individuals in the community sample and 3 (3.53%) in the college student
sample reported that yoga aided them in gaining perspective. Individuals that reported this
theme often reported increased focus and calm as well. One example that reported this theme is:
“yes, helps me calm down and evaluate everything with our having a break down. I was
stressed about school and then did yoga and calmed myself down enough to breathe and realize
that I had nothing to stress about.” Another individual from the college student sample stated
“Yes, when I am stressed about school or work yoga definitely helps me find relief and peace.
But also, the meditation helps me find more focus on an issue that is causing me difficult
emotions and see different perspectives.” Participants from the community sample stated “Yes, I
can clear my mind and then come back to a problem with a better attitude.”
Eleven (12.94%) individuals in the college student sample and 4 (5.88%) in the
community sample reported relaxation being a benefit of yoga. Many in the college student
sample stated this was their primary benefit, for example “It just helps me relax after but it
doesn’t really mange stress or difficult emotions” or “It does seem to relax and clear and the
mind.” An individual in the community sample echoed this stating “A little. It is a way to relax
just like all working out.” Another from the community sample stated, “Yoga helps me calm my
mind and release tension in my body due to stress. In the past, it has helped me relax when I was
feeling particularly stressed because of an upcoming deadline.”
Some of the other themes individuals mentioned less frequently include physical benefits,
a feeling of rejuvenation, and spirituality. Individuals that describe physical benefits often
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mention these themes in conjunction with other benefits, which can be seen in above examples,
but a few individuals reported that they only had physical benefits and did not experience
emotional or stress tolerance benefits. For example, a community participant stated yoga
benefits have been “mostly physical at this point.” An example of an individual who reported
feeling rejuvenated by their yoga practice is “I always come out of yoga class feeling much,
much better than when I went in.” One individual described yoga as “a very spiritual and
calming experience that simply relaxes the body and helps clear your mind.” Another individual
described yoga being a venue for spiritual growth:
Yes. I came to yoga when I suffered the sudden and tragic loss of my spouse. Yoga and
my experience on the mat was the only thing that was true in my life at the time, amidst
all of the anger, confusion, sadness and hopelessness. Yoga was the only thing that I
could simultaneously surrender and explore my Self which was and continues to be
invaluable in my healing and spiritual growth.
Two (2.35%) individuals in the college student sample found yoga to be unhelpful to
them and described it as frustrating or distracting from their meditation practice. Fourteen
(16.47%) individuals from college sample and 4 (5.88%) stated that yoga did not improve their
ability to manage difficult emotions or stress. Seven (8.24%) from the college student sample
and 2 (2.94%) stated they had not yet found emotional or stress tolerance benefits from yoga, but
that they hoped to in the future. A few individuals stated they were not sure if they had any
emotional or stress tolerance benefits, and one stated they did yoga for another purpose. Another
individual stated they did not have a yoga practice.
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Table 47
Frequencies and percentages of each sample endorsing each category for question two: Does yoga help you
mange stress and difficult emotions?
Total
Community
College
Code
Sample
%
Sample
%
Sample
%
Emotional Benefits
62
40.52%
39
57.35%
23
27.06%
Manage Stress
48
31.37%
20
29.41%
28
32.94%
Breath-Body-Mind Connection
39
25.49%
24
35.29%
15
17.65%
Peace of mind
33
21.57%
18
26.47%
15
17.65%
Cognitive Benefits
31
20.26%
10
14.71%
21
24.71%
Mediation/Mindfulness
28
18.30%
22
32.35%
6
7.06%
No
18
11.76%
4
5.88%
14
16.47%
Relaxation
15
9.80%
4
5.88%
11
12.94%
Physical Benefits
9
5.88%
2
2.94%
7
8.24%
Gain Perspective
9
5.88%
6
8.82%
3
3.53%
Connectedness
9
5.88%
5
7.35%
0
0.00%
Not yet
9
5.88%
2
2.94%
7
8.24%
Spiritual Practice
3
1.96%
2
2.94%
1
1.18%
Don't Know
2
1.31%
2
2.94%
0
0.00%
Frustrating/Distracting
2
1.31%
0
0.00%
2
2.35%
Rejuvenation
1
0.65%
3
4.41%
5
5.88%
Did for some other reason
1
0.65%
0
0.00%
1
1.18%
Don't do it
1
0.65%
0
0.00%
1
1.18%
n
153
68
85
Note. Percentages were calculated based on the total number of participants that responded to open ended question
in each sample.
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Correlation Analyses of Codes.
A correlation analysis was run with themes of the qualitative responses and the
independent variables from the study. In the college student sample, the emotional benefits
themes on question one and two had a significant positive correlation with all three of the
measures of yoga experience. The theme of managing stress from question two had a significant
positive correlation with the number of hours of yoga and the frequency of yoga practice.
Indicating that as the length and frequency of yoga practice increases the ability the improvement
in managing stress and emotions increases. Also, physical benefits listed on question one had a
significant positive correlation with the numbers of hours of yoga and frequency of yoga
practice, yet there were no significant correlations with physical benefits listed on question two.
The cognitive benefits listed on question one had a significant positive correlation with all three
yoga experience variables, and the cognitive benefits theme for question two had a significant
positive correlation with the number of hours of yoga practiced. The only significant correlation
between the responses indicating no benefit from yoga on both questions was the negative
correlation between those reporting no benefit on question two and the importance they place on
yoga.
In the community sample, there was not a significant correlation between the emotional
benefits listed on question one and the yoga experience variables, but there was a positive
significant correlation between the emotional benefits theme on question two and all three
measures of yoga experience. There also was not a significant correlation between the managing
stress theme and the yoga experience variables. There was an interesting negative correlation
between physical benefits listed on both question one and two and the yoga experience variables,
indicating those who practice more and longer and place more importance on their practice were
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less likely to report this theme. There was a significant positive correlation between length,
frequency, and importance of yoga practice and the mindfulness theme. There was also a
significant negative correlation between those who reported no emotional or stress tolerance
benefit from yoga and the frequency and importance of their yoga practice.
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Table 48
Spearman correlations of qualitative categories and measures of yoga experience in college sample.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
1. Yoga hours
1 .74** .46** .24** .30** .22** .43** .35** .29** .57** 0.14 0.05
0.12 .20** 0.11
2. Yoga Frequency
1
.58** .31** .25** .24** .29** .34** .25** .43** 0.1
-0.1
0.08
0.06 -.00
3. Yoga Importance
1
.46** .27** 0.03 .151* 0.02 .43** .155* 0.09 .42** .283** 0.04 -.20
4. Q1: Emotional
Benefits
1
.32** 0.02 0.02 .19*
-0
0.08 -0.1
-0
.21** -0.1
-.00
5. Q2: Emotional
Benefits
1
0.09 .21** .33** 0.07 .27** 0.01
-0
.30** -0.1
-0.1
6. Q1: Stress
Relieving
1
.18* .16* .24** .15* .17* .27** 0.07
-0.1
-0
7. Q2: Manage
Stress
1
.28** .18* .31** .15* .18*
0.09
-0.1
-0.1
8. Q1: Cognitive
Benefits
1
.28** .26** 0.05
-0
.18*
-0.1
-0
9. Q2: Cognitive
Benefits
1
.21** 0.11
-0
0.03
-0.1
0.06
10. Q1: Physical
Benefits
1
.23**
-0
-0.03
0.04 -0.1
11. Q2: Physical
Benefits
1
-0
-0.04
-0.1
-0
12. Q1: Mediation
1
.40**
-0
-0
13. Q2: Meditation
1
-0.1
-0
14. Q1: No benefit
1
.38**
15. Q2: No benefit
1
Note. ** p < 0.01 * p< 0.05. Q1= Question One, Q2=Question Two.
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Table 49
Spearman correlations of qualitative categories and measures of yoga experience in community sample.
1
2
3
4
5
6
7
8
9
10
11
12
1. Yoga hours
1 .63** .72** 0.1 .30** -.03 -.02 0.11 .00
-.24* -.25*
.22
2. Yoga Frequency
1
.66** 0.21 .28* .02
.21 0.01 .20
-.42** -.14
.25*
3. Yoga Importance
1
0.18 .44** -.12
.08
.13
.20
-.34** -.16
.25*
4. Q1: Emotional
Benefits
1
.18
.16 .24* .09 .27*
.05
-.14
.21
5. Q2: Emotional
Benefits
1
-.11 .31** .17 .24*
-.08
-.15 .34**
6. Q1: Stress
Relieving
1
.07 -.09 -.01
.24*
-.06
-.10
7. Q2: Manage
Stress
1
.20 .39**
-.06
-.09
.09
8. Q1: Cognitive
Benefits
1
0.18
.16
-.08
.22
9. Q2: Cognitive
Benefits
1
.11
-.06
.24*
10. Q1: Physical
Benefits
1
.14
.03
11. Q2: Physical
Benefits
1
-.09
12. Q1: Mediation
1
13. Q2: Meditation
14. Q1: No benefit
Note. ** p < 0.01 * p< 0.05. Q1= Question One, Q2=Question Two.
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13
.18
.08
.20

14
-0.19
-.29*
-.32**

.12

-.20

.19

-.22*

-.04

-.08

.17

-.13

.09

.02

.19

-.09

.1

.20

-.1
.38**
1

-.04
-.13
-.14
1

Chapter V: Discussion
Summary of Quantitative Results
The results from the community sample indicate that yoga experience is
associated with increased mindfulness, decreased suppression, and increased perspective
taking. The foregoing was true whether yoga experience was defined as length, as
frequency, or importance to participants. These associations may mean that yoga is a
method of cultivating mindfulness, and improving one’s emotion regulation and empathy.
This finding is interesting as mindfulness has been linked to many positive benefits
(Baer, 2003; Hayes, Masuda, Bissett, Luoma, & Guerrero, 2004; Robins & Chapman,
2004; Coffey and Hartman, 2008; Williams et al, 2011), yet seated meditation is the
primary method for teaching mindfulness skills, which some find inaccessible,
frustrating, or unappealing. In comparison, millions of people in the United States
practice yoga, and it has come to be a widely accepted practice that is available in most
communities.
The length, frequency, and importance of participants’ yoga practice were
significantly associated with the total mindfulness score. Additionally, the subscales of
the mindfulness measure were explored, and of these subscales, the ability to observe
one’s experience, act with awareness, and be less reactive to one’s experience were found
to be significantly associated with length, frequency, and importance. The influence of
demographics on the dependent variables was controlled for in the analyses with each
dependent variable, when there was found to be significant relationship between a
demographic variable and a dependent variable. This indicates that, over and above the
influence of demographic differences, individuals who practice longer, more frequently
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and place more importance on their practice have an increased overall level of
mindfulness, and specifically report being better able to observe their experience, engage
in their actions, and be nonreactive to their thoughts and feelings. The Observe and Nonreactivity subscales of the FFMQ appear to have most significant contribution to the total
mindfulness score, and using the Bonferroni Correction, Observe and Non-Reactivity
were the only subscales significantly related to the yoga experience variables. These
findings were echoed in the qualitative results, in that many participants described having
improved ability to observe their experience and to be less reactive in reacting to their
experience after practicing yoga. Participants also reported using yoga as a form of
meditation, and they described observing and connecting to their experience more fully
as a result of yoga.
Reappraisal, an adaptive emotion regulation strategy, was significantly associated
with the importance one places on yoga, indicating those who place more importance on
their yoga practice report changing how they think about events in their life to change
how they feel. The length and frequency of practice were not significantly related to
reappraisal. Suppression, a maladaptive emotion regulation strategy, was found to be
significantly related to the length, frequency, and importance of yoga practice. This
indicates that those who practice longer, more frequently, and who place more
importance on yoga are less likely to use the strategy of suppressing the expression of
their emotions in order to control their reactions. Length of practice was also found to
have a significant relationship with fewer difficulties in emotion regulation, as measured
by the DERS, yet frequency and importance of practice did not have a significant
relationship with this measure. Again, these results were very similar to those of the
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qualitative analyses, in which participants reported experiencing improved emotion
regulation as a result of yoga, specifically participants described being less reactive to
their experience and better able to act thoughtful in response to life events.
The frequency and importance of participant’s yoga practice was significantly
related to their ability to place themselves in another’s “shoes,” suggesting as they
practice more frequently and place more importance on their practice, they are more
likely to see another person’s perspective. Surprisingly, none of the yoga variables were
significantly associated with empathetic concern, yet gender was found to have a strong
relationship to empathetic concern: women were more likely to report feeling compassion
or concern for another than were men. These analyses were repeated without gender, and
it was found that there still was not a significant relationship between the yoga variables
and empathetic concern. Empathetic concern has been hypothesized to be a higher order
ability and may have a delayed effect that takes time to develop (Batson, 1997;2011;
Wallmark, Safarzadeh, Daukanataite, & Maddux, 2012). It is possible if there were
higher percentage of individuals in the community sample with more experience, a
stronger relationship between yoga experience and empathetic concern would be found.
In the qualitative analyses, participants reported feeling more connectedness to
themselves and others as a result of yoga, yet this was not a very salient theme.
College Student Sample.
Yoga experience was not found to be significantly related to any of the dependent
variables. This may be for several reasons, but it is most likely that this is due to the very
limited yoga experience in the college student sample. Mindfulness researchers have
argued that one may need to have a certain amount of practice to benefit from
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mindfulness meditation, and mindfulness interventions typically exceed the frequency of
practice endorsed by participants (Gilbert & Procter, 2006; Segal et al, 2002; Teasdale et
al, 1995). Similarly, it is likely that it takes time to benefit from yoga.
A second possible reason for the lack of significant results is that the use of a
dichotomous independent variable, no yoga group compared to yoga group, limited the
power of analyses. A post hoc power analysis was performed based on the sample size,
number of predictors, and effect size, which was derived from the partial R2, of the
regression analyses effect size observed in the college sample in the present study. When
power analyses were conducted to explore this, it was found that there was less than the
necessary power to detect a significant relationship at the recommended .80 level, yet it
should also be noted that the reliability of the independent variable was not included in
the power analysis (Cohen, 1988). It may be that this loss in power obscured significant
relationships between yoga experience and dependent variables.
A third possible reason the relationships between yoga experience and the
dependent variables were found to be insignificant is that there is no difference between
those who practice yoga and those who do on the dependent variables. This seems less
plausible than other possible reasons discussed in light of community sample finding that
those who have practiced longer tend be more mindful and better emotion regulation.
Though, this hypothesis warrants further exploration in future research.
Exercise Analyses.
Additional analyses were conducted to examine if exercise frequency had a
different relationship to the dependent variables than the yoga experience variables. In
the community sample, it was found that exercise frequency did not have a significant
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relationship with mindfulness, difficulties in emotion regulation, suppression, reappraisal,
and empathetic concern. Exercise frequency was found to have a significant inverse
relationship with perspective taking over and above the number of hours of yoga and
frequency of yoga, suggesting that as exercise frequency increases one’s ability to take
another person’s perspective decreases. However, the importance of yoga was significant
over and above exercise frequency and had a positive relationship. These results may
suggest that as one exercises more their ability to take another’s perspective decreases,
yet dedication to practicing yoga experience appears to increase as this ability increases.
It is possible that exercise frequency had a suppressor effect on the length and frequency
of yoga, and because of this, these results should be interpreted with caution.
In the college student sample, exercise frequency did not have a significant
relationship with difficulties in emotion regulation, suppression, perspective taking, and
empathetic concern. Exercise frequency was significantly, negatively associated with
mindfulness and reappraisal, suggesting that as exercise frequency increases, mindfulness
and reappraisal decrease. This is a very surprising finding, as it would not be expected
that there would be an inverse relationship between exercise and two positive constructs.
It is possible that this inverse relationship may reflect the directions to exclude yoga from
one’s report of exercise frequency. As a result, participants that practice more yoga may
have scored lower on exercise frequency.
Exercise and yoga as variables are somewhat difficult to tease apart, as yoga is a
form of exercise. Despite the fact that participants were instructed to exclude their yoga
practice from their responses on the exercise measure, this does not fully separate the
variables. It was also found that the yoga experience variables were negatively correlated
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with exercise frequency. This may be because participants were asked to exclude their
yoga practice from the report of their exercise frequency, and those who practiced more
yoga may have done other forms of exercise less frequently and vice versa.
It is notable that exercise frequency was not associated with more of the
dependent measures when considering the compelling body of literature about the
relationship between exercise and psychological constructs (Scully et al., 1998;
McAuley, 1994; NIMH, 1992; Penedo & Dahn, 2005; Salovey, Rothman, Detweiler, &
Steward, 2000). The literature on exercise suggests that having measurements of both
intensity and frequency is essential to adequately measure exercise, but intensity of
exercise may be important in evaluating its effectiveness in improving psychological
well-being (Nicoloff & Shwenk, 1995). In the current study, the intensity of exercise
measure was not found to be significantly associated with any of the dependent variables,
and as a result, only the measure of exercise frequency was used. It may be that exercise
frequency was not an adequate measure of exercise, yet other authors have found that
mental health, in particular anxiety, is improved by most forms of exercise (Landers &
Petruzzello, 1994; McAuley, Mikalko, & Bane, 1996; Tate & Petruzzello, 1995),
suggesting that even low intensity exercises can yield benefit. Another possible problem
is the challenge of separating yoga from exercise.
Hypothesis Two.
In examining the second hypothesis in the community sample, mindfulness was
found to mediate the relationship between each of the yoga experience variables, length,
frequency, and importance of yoga and suppression. Also, mindfulness mediated the
relationship between the frequency and importance of yoga and perspective taking.
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Lastly, it mediated the relationship between the importance participants place on their
yoga practice and reappraisal. However, mindfulness neither significantly mediated the
relationship between the frequency of yoga and perspective taking, nor the relationship
between the importance of yoga and perspective taking. The frequency of yoga was
significant while controlling for the possible mediating role of mindfulness. This finding
suggests that yoga experience has a more direct relationship with perspective taking,
implying that mindfulness is not the mechanism through which yoga increases
perspective taking. It may also be possible that there is another aspect of yoga practice
that is associated with perspective taking that was not included in the analyses.
The findings in the community sample generally support the second hypothesis
that mindfulness would mediate the relationship between yoga practice and emotion
regulation and empathy. These findings also extend the research of Shapiro and
colleagues (2006; 2008) and Lynch (2006) that mindfulness mediates the relationship
between the meditative practice and the improvements seen on the dependent measures.
In addition, it is also plausible that there are other constructs contributing to this
relationship, such as participants’ meditation practice. Participants were asked the types
of meditation that they practiced, but they were not asked the length, frequency, and
importance of these practice. Due to these limitations of the measure of participants’
meditation practice, it was not assessed if meditation might better account for the
relationship between the yoga variables and mindfulness. Another possibility is that
participants in the community sample are naturally more mindful, more likely to use
reappraisal, and less likely to use suppression; and therefore, as a result, they may be
attracted to practicing yoga.
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It is also important to note that the mediating role of mindfulness was not tested in
the college student sample, as there were not significant relationships between yoga
experience and the dependent variables, which is required in the first step of mediation.
There also was not a significant relationship between the independent variable, yoga
experience, and the mediator, mindfulness, which is the second step in testing mediation.
As discussed previously, the lack of significant associations among these variables may
be for several reasons: limited yoga experience in the college sample, lack of power, and
a possible true lack of relationship. In light of these possible reasons, it may be that the
significant relationships between the independent variable, the mediator, and the
dependent variable were not found because the limited range of yoga experience and the
lack of power obscured the relationships among these variables that may actually be
present. Because there was a lack of power to test significance, it is not clear whether the
lack of significance is due to the power issue, or a true lack of relationship. As discussed
previously, future research of should improve upon these methodological flaws to further
test this hypothesis.
Implications of the Quantitative Results.
In considering the implications of the study as a whole, yoga appears to be a
practice that combines many elements that have been shown to be helpful to individuals,
including physical exercise and meditation. As described above there is already
compelling research about the benefit of exercise on emotional well-being. Additionally,
mindfulness meditation has been linked to reductions in symptoms of many different
disorders and positive influences on well-being (Baer, 2003; Hayes, Masuda, Bissett,
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Luoma, & Guerrero, 2004; Robins & Chapman, 2004 Coffey and Hartman, 2008;
Williams et al, 2011).
There is preliminary evidence that yoga may improve mental health (Arias,
Steinberg, Banga, and Trestman, 2006; Ospina et al., 2008; Kirkwood, Rampes, Tuffrey,
Richardson, & Pilkington, 2005; Pilkington, Kirkwood, Rampes, & Richardson, 2005;
Khalsa, 2004; Raub, 2002; Thien et al., 2000). Kirkwood and Pilkington colleagues
(2005a, 2005b) found that across thirteen controlled trials yoga generally has positive
effects on depression and anxiety; Thien and colleagues (2000) found that yoga improved
the quality of life of participants; and Schell and colleagues (1983) found that individuals
who practiced yoga had higher life satisfaction and positive temperament traits after a
yoga intervention. The current study extends the research on yoga by providing further
information about yoga’s relationship to mechanisms through which one regulates their
emotions either adaptively or maladaptively, which may lead to improvements in
psychopathology. In fact, a few individuals in the qualitative analyses in discussed that
yoga either helped them to manage grief, alcohol dependence, depression, and anxiety.
There has also been evidence that suggests yoga may increase mindfulness
(Beddoe, 2009; Dunn, 2009; Uebelacker et al., 2010; Butler et al., 2008; Shelov et al.,
2008). Beddoe (2009), Dunn (2009), and Butler and colleagues (2008) integrated both
yoga and mindfulness training interventions in their studies, and Ulebecker and
colleagues (2010) and Shelov and colleagues (2008) both found that individuals who
practiced yoga reported increased scores on facets of mindfulness. The current study
builds on this literature by further examining if those who practice yoga are indeed higher
mindfulness, and while this study is not causal, this study found that as yoga practice
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increases, mindfulness also increases. Mindfulness meditation has been shown to
improve several facets of mental health (Linehan et al., 2007; Shapiro et al., 2006; Lynch
et al., 2006). It is possible that yoga can integrate the benefits of both exercise and
mindfulness meditation, and the qualitative responses of the participants in this study
provide support for this notion.
Summary of Qualitative Analyses
The quantitative findings fit with the pattern seen overall in the qualitative
analyses in that those with more yoga experience report less use of maladaptive emotion
regulation strategies and more mindfulness. While the quantitative findings cannot
indicate causality between the relationship between yoga experience and these variables,
the qualitative findings provide more support for the first study hypothesis that yoga
improves one’s emotion regulation, mindfulness, and empathy. Additionally, the themes
found in this study were very similar to those found by Sears, Kraus, Carlough, and Treat
(2011) in a study examining mediation practitioners’ perceived benefits of meditation.
The majority of individuals in both samples reported that they experienced both
physical and emotional benefits from yoga. It is notable that participants in the
community sample reported emotional and stress relieving benefits as two of three most
frequently reported benefits, after physical benefits, on the first open-ended question,
which simply asked participants to describe any benefit they had experienced from yoga.
The emotional benefits described in the open-ended questions include improved emotion
regulation, improved mood, and detached observation of one’s emotions, which is similar
to the quantitative findings in the community sample that those who practice yoga more
tend to have improved emotion regulation.
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In the college student sample, individuals primarily reported physical and stress
relieving and/or relaxation benefits. This is also similar to the quantitative findings for
the college sample in that there was not a relationship found between yoga experience
and emotion regulation. Also, some college students reported not yet experiencing
benefits from yoga, and others stated that they had no benefit from yoga. Others stated
that they did not practice, or they did yoga for some other reason, such as theatre or
sports.
Individuals in both samples reported cognitive benefits, such as clearing one’s
mind or temporarily forgetting about problems while practicing. Individuals in the
community sample cite the combination of movement and meditation being particularly
helpful to them in cultivating awareness. Other less frequently reported themes in the
community sample were increasing one’s self-kindness, using yoga as a spiritual path or
worldview, increasing one’s connectedness, and increasing breath awareness.
The qualitative analysis also provides information about other areas of potential
future research about yoga, including better understanding yoga’s impact on selfcompassion, cognitive benefits, and social support. These were minor themes in both
samples but may be important relationships to further understand.
Strengths of Study
There are several strengths of the current study. First, the study included the most
extensively studied measure of mindfulness, which is considered to test the relevant
domains that make up the construct of mindfulness. Also the study included both the
Emotion Regulation Questionnaire, which is the most commonly used measure of
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emotion regulation, and the Difficulties in Emotion Regulation Scale is a new scale
created by researchers of mindfulness and emotion regulation.
Though the size of the community sample was relatively small, it included a wide
range of experience from one year of yoga up to thirty-two years. It has been proposed
that mindfulness is a skill that is developed with practice (Bishop et al, 2004; Linehan,
1993b); and therefore, it would seem likely that those with more practice would be more
mindful. Having a broader range of experience allowed the analyses to examine if those
who have less experience are less mindful than those with more experience. This study
also included individuals sampled both from the yoga community and a college student
population, which increases the study’s generalizability.
The study was able to control for many potential confounds including exercise
intensity and frequency, age, race, gender, marital status, religion, and income. This was
important as this study was exploring a relationship between yoga experience and several
variables that had not previously been explored, and it helped to better clarify these
relationships.
Limitations of Study
When examining the results from this study, it is important to consider the small
sample size of the community sample. This sample size limited the power of the
analyses, which may have led to inability to detect significance in relationships that may
be significant in the population.
Also, some individuals did not complete all the measures, included in the study.
Anecdotally, some individuals from the community sample disclosed to examiner that
they found the study time consuming or they did not like “putting themselves in a box.”
123

Those that completed the study may have unique characteristics that differentiate them
those that did not complete it, such as higher conformity with societal norms, frustration
tolerance, or contentiousness.
The study was a cross-sectional survey, so it is not possible to attribute causality
between the study variables. Also the participants in the community sample were selfselected participants, so there may be confounds, such as self-selection or underlying
personality characteristics.
Lastly, the analyses were repeated several times increasing the likelihood of Type
I error rate. The Bonferroni correction was used to counteract this, and some of the
relationships were still significant at this more stringent level.
Future Directions
While this is a small sample, the results of this study indicate that examining the
impact of yoga on mindfulness, emotion regulation, and empathy further is warranted.
There is also evidence that indicates mindfulness interventions, which primarily use
seated meditation, are effective in improving many facets of well-being and mental
health, yet some may find them frustrating or esoteric. Yoga offers a possible avenue for
cultivating mindfulness in a modality that has been widely accepted in the United States,
which may make mindfulness interventions even more accessible to individuals. Future
research of the relationship of yoga to psychological constructs should consider the
challenges of measuring yoga observed in this study.
Yoga experience was measured in several ways in the current study. In
particular, length of yoga practice was measured in two ways, number of years of
practiced and number of hours of practiced. Many participants in both samples neglected
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to answer the question asking participants to state the number of years they had practiced
in a text box. Instead, most participants responded to the question asking how many
hours of yoga they had practiced. This second way of measuring length of practice
provided participants with guidelines about how often one would have to practice to
achieve the specified number of hours. It seems that participants found it helpful to have
these guidelines. Also, the number of hours of yoga item provided more specific
information about the length of a participant’s practice than simply number of years
practice.
Furthermore, the importance of yoga to participants appears to be a meaningful
construct to measure in addition to length and frequency of practice. For example, the
importance of yoga was the only one of three yoga experience variables that was
significantly related to reappraisal. It is possible that dedication to yoga practice may
increase one’s adherence to principles taught in yoga, and as a result, participants might
show more benefit from their practice.
Another consideration is the time and dedication needed in order for one to find
benefit from yoga. Future research could provide insight into the level of dedication and
length of practice necessary to achieve improvement on psychological measures,
especially mindfulness. This is important to understand, as yoga may be an alternative
way to teach individuals to cultivate mindfulness. Mindfulness interventions are
relatively short, typically lasting eight-weeks. If yoga proves to require more time to
achieve benefits, it may be less attractive as a method of cultivating mindfulness. In
future research, the challenge to developing yoga as an intervention will be to create a
dose that is powerful enough to have an effect on psychological constructs and to choose
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which elements of yoga are important to include in a treatment. Within yoga, there are
many schools, each emphasizing different techniques and principles. It is important to
consider that the individuals recruited in this study typically practiced at studios that
taught Anusara yoga, Hatha yoga, and Vinayasa yoga, and these styles may warrant
further research in their relationship to mindfulness and emotion regulation, as
participants in this study reported these benefits. Because of this diversity, further
research would need to explore if different techniques, styles, or schools impact the
effect.
In this study, both a college student and community sample were utilized. It
would be interesting to further examine the relationship between yoga experience and the
dependent variables in the college student population, with a sample of participants that
include those with more yoga experience. This would provide clarification about
whether yoga can benefit this population, which could inform future interventions
developed using yoga.
A randomized controlled trial would provide more information about the
directionality and causality of these relationships, and a study that included an exercise
and yoga condition would provide more information about each one’s unique relationship
to mindfulness, emotion regulation, and empathy. Also, it would be of benefit to extend
the research on yoga by examining its effect on physiological markers, self-compassion,
and connectedness, as these were interesting themes that emerged in the qualitative
analysis. At the present time there are studies that indicate yoga may have both physical
and emotional benefits. It would be useful for studies to elucidate how the physical and
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emotional benefits yoga, such as improved emotion regulation, lead to improve mental
health.
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Appendices
Appendix A: Demographics
1. Indicate your sex:
a. Male
b. Female
2. Indicate your age:
3. Indicate your race/ethnicity:
a. African American/Black/Caribbean
b. Asian/Asian American/Pacific Islander
c. Hispanic/Latino(a)
d. European American/Caucasian/White
e. Arab American
f. Native American
g. Other. Please specify:
4. Indicate your relationship status:
a. Single
b. Committed Relationship
c. Cohabitating
d. Married
e. Separated
f. Divorced/Single
g. Divorced/Remarried
h. Divorced/co-habitating
i. Widowed
5. Indicate your family’s estimated yearly household income:
a. Less than $15,000
b. $15,000 – $34,999
c. $35,000 – $54,99
d. $55,000 – $74,999
e. Above $75,000
6. Indicate your academic year in college, if applicable:
a. Freshman
b. Sophomore
c. Junior
d. Senior
e. Graduate Student
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f. Not a student
7. Indicate your highest level of education:
a. Some High School
b. High School
c. Some College
d. Associate’s Degree
e. Bachelor’s Degree
f. Master’s Degree
g. Professional Degree (Nursing, Law, Business, Medicine)
h. Doctoral Degree
8. Religious/Spiritual Affiliation
a. Roman Catholic
b. Jewish
c. Christian-Pentecostal
d. Christian-Protestant
e. Muslim
f. Hindu
g. Buddhist
h. Atheist
i. Agnostic
j. Other, Please Specify:
9. Religious Attendance: Please enter how often you attend religious/spiritual
services
a. Once per week
b. Twice a week or more
c. Once per month
d. Several times per month
e. Once per year
f. Never
g. Other, Please Specify
10. Spiritual Practice: Please enter how often you pray or meditate
a. Once per day
b. Twice or more per day
c. Once per month
d. Rarely or Never
e. Other, please specify
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Appendix B: Five Factor Mindfulness Questionnaire

Please rate each of the following statements using the scale provided. Write the
number in the blank that best describes your own opinion of what is generally true
for you.

1

2

3

4

5

never or very
rarely true

rarely

sometimes

often

true

true

true

very often or
always true

_____ 1. When I’m walking, I deliberately notice the sensations of my body moving.
_____ 2. I’m good at finding words to describe my feelings.
_____ 3. I criticize myself for having irrational or inappropriate emotions.
_____ 4. I perceive my feelings and emotions without having to react to them.
_____ 5. When I do things, my mind wanders off and I’m easily distracted.
_____ 6. When I take a shower or bath, I stay alert to the sensations of water on my
body.
_____ 7. I can easily put my beliefs, opinions, and expectations into words.
_____ 8. I don’t pay attention to what I’m doing because I’m daydreaming, worrying, or
otherwise distracted.
_____ 9. I watch my feelings without getting lost in them.
_____ 10. I tell myself I shouldn’t be feeling the way I’m feeling.
_____ 11. I notice how foods and drinks affect my thoughts, bodily sensations, and
emotions.
_____ 12. It’s hard for me to find the words to describe what I’m thinking.
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_____ 13. I am easily distracted.
_____ 14. I believe some of my thoughts are abnormal or bad and I shouldn’t think that
way.
_____ 15. I pay attention to sensations, such as the wind in my hair or sun on my face.
_____ 16. I have trouble thinking of the right words to express how I feel about things
_____ 17. I make judgments about whether my thoughts are good or bad.
_____ 18. I find it difficult to stay focused on what’s happening in the present.
_____ 19. When I have distressing thoughts or images, I “step back” and am aware of the
thought or image without getting taken over by it.
_____ 20. I pay attention to sounds, such as clocks ticking, birds chirping, or cars
passing.
_____ 21. In difficult situations, I can pause without immediately reacting.
_____ 22. When I have a sensation in my body, it’s difficult for me to describe it because
I can’t find the right words.
_____ 23. It seems I am “running on automatic” without much awareness of what I’m
doing.
_____24. When I have distressing thoughts or images, I feel calm soon after.
_____ 25. I tell myself that I shouldn’t be thinking the way I’m thinking.
_____ 26. I notice the smells and aromas of things.
_____ 27. Even when I’m feeling terribly upset, I can find a way to put it into words.
_____ 28. I rush through activities without being really attentive to them.
_____ 29. When I have distressing thoughts or images I am able just to notice them
without reacting.
_____ 30. I think some of my emotions are bad or inappropriate and I shouldn’t feel
them.
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1

2

3

4

5

never or very
rarely true

rarely

sometimes

often

true

true

true

very often or
always true

_____ 31. I notice visual elements in art or nature, such as colors, shapes, textures, or
patterns of light and shadow.
_____ 32. My natural tendency is to put my experiences into words.
_____ 33. When I have distressing thoughts or images, I just notice them and let them go.
_____ 34. I do jobs or tasks automatically without being aware of what I’m doing.
_____ 35. When I have distressing thoughts or images, I judge myself as good or bad,
depending what the thought/image is about.
_____ 36. I pay attention to how my emotions affect my thoughts and behavior.
_____ 37. I can usually describe how I feel at the moment in considerable detail.
_____ 38. I find myself doing things without paying attention.
_____ 39. I disapprove of myself when I have irrational ideas.

132

Appendix C: Difficulties in Emotion Regulation Scale

Please indicate how often the following statements apply to you by writing the
appropriate number from the scale below on the line beside each item.
1
Almost never

2
Sometimes

(0-10%)

(11-35%)

3
About half the
time
(36-65%)

4
Most of the
time
(66-90%)

5
Almost always
(91-100%)

______ 1. I am clear about my feelings.
______ 2. I pay attention to how I feel.
______ 3. I experience my emotions as overwhelming and out of control.
______ 4. I have no idea how I am feeling.
______ 5. I have difficulty making sense out of my feelings.
______ 6. I am attentive to my feelings.
______ 7. I know exactly how I am feeling.
______ 8. I care about what I am feeling.
______ 9. I am confused about how I feel.
______ 10. When I’m upset, I acknowledge my emotions.
______ 11. When I’m upset, I become angry with myself for feeling that way.
______ 12. When I’m upset, I become embarrassed for feeling that way.
______ 13. When I’m upset, I have difficulty getting work done.
______ 14. When I’m upset, I become out of control.
______ 15. When I’m upset, I believe that I will remain that way for a long time.
______ 16. When I’m upset, I believe that I’ll end up feeling very depressed.
______ 17. When I’m upset, I believe that my feelings are valid and important.
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______ 18. When I’m upset, I have difficulty focusing on other things.
______ 19. When I’m upset, I feel out of control.
______ 20. When I’m upset, I can still get things done.
______ 21. When I’m upset, I feel ashamed with myself for feeling that way.
______ 22. When I’m upset, I know that I can find a way to eventually feel better.
______ 23. When I’m upset, I feel like I am weak.
______ 24. When I’m upset, I feel like I can remain in control of my behaviors.
______ 25. When I’m upset, I feel guilty for feeling that way.
______ 26. When I’m upset, I have difficulty concentrating.
______ 27. When I’m upset, I have difficulty controlling my behaviors.
______ 28. When I’m upset, believe that there is nothing I can do to make myself feel
better.
______ 29. When I’m upset, I become irritated with myself for feeling that way.
______ 30. When I’m upset, I start to feel very bad about myself.
______ 31. When I’m upset, I believe that wallowing in it is all that I can do.
______ 32. When I’m upset, I lose control over my behaviors.
______ 33. When I’m upset, I have difficulty thinking about anything else.
______ 34. When I’m upset, I take time to figure out what I’m really feeling.
______ 35. When I’m upset, it takes me a long time to feel better.
______ 36. When I’m upset, my emotions feel overwhelming.
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Appendix D: The Interpersonal Reactivity Index

The following statements inquire about your thoughts and feelings in a variety of
situations. For each item, indicate how well it describes you by choosing the appropriate
number on the scale underneath each statement: 0,1,2,3,4. When you have decided on
your answer, circle the appropriate number for each statement. (Please circle integral
numbers only, such as 0, 1, 2, 3, 4. Please do not circle decimal numbers such as 1.5 or
2.5, etc.). READ EACH ITEM CAREFULLY BEFORE RESPONDING. Answer as
honestly as you can. Thank you.
0
Does not
describe me

1
Somewhat
describes me

2
Moderately
describes me

3
Describes me
well

4
Describes me
very well

1. I daydream and fantasize, with some regularity, about things that might happen to me.
2. I often have tender, concerned feelings for people less fortunate than me.
3. I sometimes find it difficult to see things from the "other guy's" perspective.
4. Sometimes I don't feel very sorry for other people when they are having problems.
5. I really get involved with the feeling of characters in a novel.
6. In emergency situations, I feel apprehensive and ill at ease.
7. I am usually objective when I watch a movie or a play, and I don't often get
completely caught up in it.
8. I try to look at everybody's side of a disagreement before I make a decision.
9. When I see someone being taken advantage of, I feel kind of protective towards them.
10. I sometimes feel helpless when I am in the middle of a very emotional situation.
11. I sometimes try to understand my friends better by imagining how things look from
their perspective.
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12. Becoming extremely involved in a good book or movie is somewhat rare for me.
13. When I see someone get hurt, I tend to remain calm.
14. Other people's misfortunes do not usually disturb me a great deal.
15. If I am sure I'm right about something, I don't waste much time listening to other
people's arguments.
16. After seeing a play or movie, I have felt as thought I were one of the characters.
17. Being in a tense emotional situation scares me.
18. When I see someone being treated unfairly, I sometimes don't feel very much pity for
them.
19. I am usually pretty effective in dealing with emergencies.
20. I am often quite touched by things that I see happen.
21. I believe that there are two sides to every question and try to look at them both.
22. I would describe myself as a pretty softhearted person.
23. When I watch a good movie, I can very easily put myself in the place of a leading
character.
24. I tend to lose control during emergencies.
25. When I'm upset at someone, I usually try to "put myself in his shoes" for a while.
26. When I am reading an interesting story or novel, I imagine how I would feel if the
events in the story were happening to me.
27. When I see someone who badly needs help in an emergency, I go to pieces.
28. Before criticizing somebody, I try to imagine how I would feel if I were in their
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Appendix E: Emotion Regulation Questionnaire
We would like to ask you some questions about your emotional life, in particular, how
you control (that is, regulate and manage) your emotions. We are interested in two
aspects of your emotional life. One is your emotional experience, or what you feel like
inside. The other is your emotional expression, or how you show your emotions in the
way you talk, gesture, or behave. Although some of the following questions may seem
similar to one another, they differ in important ways. For each item, please answer using
the following scale:
1
2
3
4
5
6
7
Strong
Disagree
Somewhat Neutral
Somewhat Agree
Strongly
disagree
disagree
agree
agree
1. ____ When I want to feel more positive emotion (such as joy or amusement), I change
what I’m thinking about.
2. ____ I keep my emotions to myself.
3. ____ When I want to feel less negative emotion (such as sadness or anger), I change
what I’m thinking about.
4. ____ When I am feeling positive emotions, I am careful not to express them.
5. ____ When I’m faced with a stressful situation, I make myself think about it in a way
that helps me stay calm.
6. ____ I control my emotions by not expressing them.
7. ____ When I want to feel more positive emotion, I change the way I’m thinking about
the situation.
8. ____ I control my emotions by changing the way I think about the situation I’m in.
9. ____ When I am feeling negative emotions, I make sure not to express them.
10. ____ When I want to feel less negative emotion, I change the way I’m thinking about
the situation.
Gross, J.J., & John, O.P. (1003). Individual differences in two emotion regulation
processes: Implications for affect, relationships, and well-being. Journal of Personality
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and Social Psychology, 85(2), 348-362.

138

Appendix F: Yoga Experience
1. Have you ever practiced yoga?
2. How many years have you practiced yoga in your lifetime?
3. How many total hours have you practiced yoga in your lifetime (In parenthesis
examples of the amount of practice to achieve the number of hours)
a. 0
b. 1-20 hours (once every couple months for one year)
c. 30-50 hours (once a week for the past year)
d. 50-200 hours (1-2 times per week for 1-3 years)
e. 201-600 hours (2-3 per week for 3-4 years)
f. 601-1000 hours (3-5 times per week for 4-5 years)
g. 1001-2000 hours (3-7 times per week for 5-10 years)
4. During an average month how many times do you practice yoga?
a. 0
b. 1
c. 2-4
d. 5-7
e. 8-10
f. 10+
5. What style of yoga do you typically practice?
a. Hatha
b. Vinyasa
c. Ashtanga
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d. Kundalini
e. Anusara
f. Power
g. Restorative
h. Iyengar
i. Sivananda
j. Integral
k. None
l. Other, Please specify:
6. What types of meditation do you practice? Please check all that apply:
a. Mindfulness
b. Mantra
c. Transcendental
d. Vipassana
e. Zen
f. None
g. Other, Please specify:
7. How important is your yoga practice in your life?
a. Not at all
b. Somewhat important
c. Important
d. Very Important
e. Extremely Important
140

8. How has yoga been helpful to you?

9. Does yoga help you manage stress or difficult emotions? If so, how? Please
provide any applicable examples.
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Appendix G: Godin Leisure-Time Exercise Questionnaire
1.

During a typical 7-Day period (a week), how many times on the average do you do
the following kinds of exercise for more than 15 minutes during your free time?
a. Strenuous Exercise (Heart Beats Rapidly) (e.g. running, jogging, hockey, football,
soccer, squash basketball, cross country skiing, judo, roller skating, vigorous
swimming, vigorous long distance bicycling)
b. Moderate Exercise (Not Exhausting) (e.g. fast walking, baseball, tennis,
bicycling, volleyball, badminton, easy swimming, alpine skiing, popular and folk
dancing)
c. Mild Exercise (Minimal Effort) (e.g. archery, fishing from river bank, bowling,
horseshoes, golf, snow-mobiling, easy walking)

2. During a typical 7-Day period (a week), in your leisure time, how often do you
engage in a regular activity long enough to work a sweat (heart beats rapidly)?
a) Often
b) Sometimes
c) Never/Rarely
Godin, G. & Shepard, R.J. (1985) A simple method to assess exercise behavior in the
community. Canadian Journal of Applied Sport Science. 10, 141-146.
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