J Behav Health 2014; 3(1):71-76

ISSN: 2146-8346

Journal of Behavioral Health
available at www.scopemed.org

Original Research

Hot, sweaty, and satisfied: Effects of Bikram yoga on
psychological well-being
Allison A. Rissell, Brian K. Miller, Lisa K. Lloyd, James S. Williams
Texas State University
Received: October 29, 2013
Accepted: December 31, 2013
Published Online: January 03, 2014
DOI: 10.5455/jbh.20131231051431
Corresponding Author:
Brian K. Miller,
Texas State University
bkmiller@txstate.edu
Key words: Bikram yoga, core selfevaluation, life satisfaction, experiment,
psychological well-being.

Abstract
Background: Bikram yoga is sometimes referred to as hot yoga and a typical class is 90minutes in duration, consists of 26 Hatha yoga postures and 2 breathing exercises, and is
performed in a room heated to 41°C (105° F) with 40% humidity. This study examined the
effects of Bikram yoga on two aspects of psychological well-being: core self-evaluation (CSE)
and life satisfaction. Core self-evaluation is sometimes referred to as positive self-concept and
is comprised of aspects of self-esteem, self-efficacy, locus of control, and emotional stability.
Life satisfaction is a holistic appraisal of one’s life in which a comparison is made of one’s
current circumstances to what is thought to be an appropriate internally determined personal
standard. Methods: Twenty-two subjects completed a 60-day Bikram yoga challenge. Selfreport survey responses were gathered before and immediately after the challenge. A withinsubjects one group pretest-posttest experimental design was used. Results: Bonferroni-adjusted
t-tests for change over time in CSE and life satisfaction were both statistically significant.
Cohen’s d statistic as a measure of effect size was .53 for core-self-evaluation and .40 for life
satisfaction. Conclusions: Life satisfaction and CSE each improved over the course of the
intervention. It is likely that the well-known effects of participating in intense physical
exercise also contributed to improvements in psychological well-being.
© 2014 GESDAV

INTRODUCTION
Most research on the effects of yoga has focused on
improvements to one's physical health. Yoga training
improves maximum voluntary ventilation (+10 to
+32%) [1-3], forced vital capacity (+33%) [1], forced
expiratory volume in the first second (+18 to +19%)
[1,3], peak expiratory flow rate (+6 to +60%) [1,4], and
vital capacity (+18%) [3]. These positive findings may
be due, in part, to pranayama (i.e., strenuous breathing
exercises), as greater results are seen when more time is
devoted to this practice during a session. However,
yoga is slow-paced and makes use of static stretching
so it is not considered an aerobic activity [5-7].
Nevertheless, yoga training has been reported to result
in slight increases in VO2max (+4 to +6%) [8-10], a
wide range of improvements in movement economy
(+9 to +60%) [9,11-13], slight reductions in exercise
heart rate (-7%) [9,13], and varying reductions in both
resting blood pressure (-7 to -24%) and resting heart
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rate (-4 to -30%) [1,8, 14, 15]. Yoga thus provides
some cardiopulmonary benefits to healthy populations
and is warranted for inclusion in a regular fitness
program.
Research is lacking, however, on the psychological
benefits of yoga. The present study focuses on the
effects of a particular style of yoga training known as
Bikram yoga on two psychological variables: core-self
evaluation (CSE) and life satisfaction. Bikram yoga,
also referred to as hot yoga, is a style of Hatha yoga
that was developed and popularized by Bikram
Choudhury in the early 1970’s. A typical Bikram class
is 90-minutes in duration, consists of a set series of 26
Hatha yoga postures and 2 breathing exercises, and is
performed in a room heated to 41°C (105° F) with 40%
humidity [16].
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Core-self Evaluation
Core self-evaluation (CSE), sometimes referred to as
positive-self concept, is a dispositional evaluation of
how one feels about one’s self [17]. It is a fundamental
evaluation of one's self, as opposed to the description
of one's self upon which many other dispositional
models rely [18-20]. Core self-evaluation contains
elements of four lower-order traits: self-efficacy, selfesteem, emotional stability, and locus of control [21].
Given that disposition, or personality, is so deeply
rooted and thought to drive various forms of behavior,
including exercise participation, research on the
relationship between personality and physical activity
as a specific form of behavior is further warranted.
So far, only one study has investigated the association
between CSE and physical activity [22]. In that study,
CSE was found to be predictive of the adoption of a
progressive resistance-training program in older adults.
Though research investigating the association between
CSE and health is limited, the lower-order elements of
CSE have been consistently shown to be predictive of
self-rated health outcomes. For example, it was found
that the beliefs (akin to locus of control) that "there are
obstacles or factors beyond one's control that interfere
with reaching goals ” [23] is negatively correlated with
self-reports of physical health in three independent
samples. Multidimensional self-esteem is expected to
improve in older adults participating in either a
stretching and toning or a walking program [24].
Adults with a more internal locus of control are less
likely to be sedentary and more likely to engage in
regular exercise [25]. A meta-analysis of 33 studies
found that emotional stability is related to physical
activity participation [26]. Additionally, exercise selfefficacy is highly associated with physical activity
participation [24]. With this research in mind, it follows
that a composite measure of the CSE traits will also
likely be correlated with exercise behavior. To this end,
it is suggested that 60 days of strenuous Bikram yoga
exercise will also impact one's core evaluation.
Therefore:
Hypothesis 1: Regular engagement in Bikram yoga for
60 days will improve one's core self-evaluation.
Life Satisfaction
Core self-evaluations have been shown to significantly
correlate with life satisfaction [27]. Therefore, as CSE
increases, life satisfaction also likely increases [28, 24].
To be satisfied with one's life is to engage in a
cognitive, judgmental process in which a comparison is
made of one’s current circumstances with what is
thought to be an appropriate standard and that standard
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is not externally imposed [29]. In other words, persons
evaluate their own life satisfaction as compared to their
own personal criterion, not some societal or group
standard [30]. Brickman and Campbell developed the
hedonic treadmill theory to explain why persons
experiencing great joy or tremendous despair rebound
from their experiences and gravitate back to some set
point for happiness [31]. Their theory is derived from
an automatic habituation model [32,33] in which
psychological systems respond to deviations from one's
current psychological level and allow constant stimuli
to fade into the background [34]. Thus, lottery winners
and persons with paraplegia settle back into their own
personal set points for life satisfaction after some time
has elapsed since their windfall or tragedy, respectively
[35]. However, these set points are neither neutral nor
unitary [36]. That is, most people are generally happy
[36] but they have different set points for different
forms of subjective well-being [37]. The multiple wellbeing components (e.g., life satisfaction, job
satisfaction, relationship satisfaction) can, and often do,
change over the course of one's life, sometimes in
directions that are opposite to each other [34]. Thus,
events and experiences play important roles in
deviations from happiness set-points and in different
set-points for different forms of happiness.
One set of variables shown to correlate with forms of
subjective well-being is physical health. Lachman and
Weaver’s research found that life satisfaction was
positively correlated with self-reported health at .28 (p
< .001) and .35 (p < .001) in two independent studies
and negatively correlated with functional limitations,
chronic problems, and acute health symptoms at -.46, .40, and -.40, respectively (all at p < .001) in a third
sample [23]. In a longitudinal panel study, it was found
that physical activity at time one was concurrently
correlated at .12 with satisfaction with life and
longitudinally correlated at .29 again five years later
[28]. This increase in the correlation between activity
and life satisfaction over time suggests that active
individuals can improve their life satisfaction by
engaging in regular exercise and fitness activities. In
light of this, participants in a Bikram yoga program will
likely also show improvement in their life satisfaction.
Hypothesis 2: Regular engagement in Bikram yoga for
60 days will improve one's life satisfaction.
METHODS
Participants
Forty-two participants, enrolled in a 60-day Bikram
yoga challenge in the southwestern part of the U.S.,
volunteered to participate in this study. To be eligible
to participate in this Institutional Research Boardapproved study, participants had to be 18 years or
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older, and participate in at least 80% (i.e., 48 days) of a
60-day challenge. A written consent form outlining the
procedures was provided to all participants and
informed consent was obtained prior to enrollment in
the study. This study was restricted to apparently
healthy adults exhibiting no signs or symptoms
suggestive of heart, metabolic (diabetes), and
pulmonary disease based on the American College of
Sports Medicine guidelines [28].
Thus, a
comprehensive health-history survey was administered
to screen out participants who: 1) had heart disease,
diabetes, chronic obstructive pulmonary disease
(including severe asthma), 2) had experienced recent
musculoskeletal injuries, 3) were pregnant (or think
they were pregnant), and 4) had no more than one risk
factor for atherosclerotic cardiovascular disease. This
questionnaire was completed and reviewed before the
first day of the challenge.
Based on results from the health history questionnaire,
35 participants (seven males and 28 females) were
considered to be low risk and were eligible to
participate in the challenge. Previous experience with
yoga was not a requirement for inclusion in this study;
however, participants had an average of 1.79 years of
yoga experience before the study began. The mean age
was 40.91 years. The participants’ physical activity
and diet outside of the Bikram yoga challenge was not
monitored, but each participant was asked to maintain
his/her current diet and refrain from participating in any
other forms of exercise.
Effect of Subject Attrition
Of the initial 35 participants, only 22 participants (five
males and 17 females) returned for post-testing. To
ascertain the impact of subject attrition, or dropping out
of the study, [39] as a threat to the internal validity of
the results of this experiment, independent sample ttests and one chi-square test were conducted to
compare the group of subjects (n = 22) who completed
the study to the group (n = 13) who did not. The t-tests
revealed that there were no statistically significant
differences between the groups. The chi-square test for
gender differences, using Fisher's exact test, revealed a
significant difference (p < .001) between the two
groups, indicating that men were more likely to drop
out of the study than women.

error because of multiple tests on the same data).
Between the two rounds of data collection, subjects
participated in a 60-day Bikram Yoga Challenge at a
yoga studio located in the southwestern United States
and certified by the Bikram Yoga College of India.
Each 90-minute session consisted of a set series of 26
postures performed in a heated (105°F) and humidified
(40% relative humidity) studio. Bikram yoga is a
standardized, trademarked program that requires all
classes, regardless of instructor and studio, to be
conducted in exactly the same manner [40]. All classes
were taught by a Bikram yoga certified instructor. The
first 60 minutes of class consisted of standing and
balance poses, and the last 30 minutes involved seated
poses. For a detailed description of all poses practiced
during Bikram yoga, see Choudhury [40]. All postures
were performed twice. Attendance was tracked using a
sign-in sheet. To be included in final data analysis,
subjects needed to attend a minimum of 48 classes
(80% attendance).
The Measures
Core-self evaluation (CSE). Core self-evaluation was
measured with a 12-item scale [27] using a seven-point
Likert response scale anchored by 1 = strongly disagree
and 7 = strongly agree. Sample items include: "When
I try, I generally succeed" and "I am filled with doubts
about my competence" (reverse scored). Reverse
scored items were corrected before averaging items to
create a scale composite. Cronbach's coefficient alpha
of internal consistency reliability for scores at time one
on this measure was .76. At time two, Cronbach's alpha
was .80.
Life satisfaction. Life satisfaction refers to an overall
evaluation about the quality of one’s life at a particular
point in time. This variable was measured with a five
item scale [29] using the same seven-point Likert
response scale as above. A sample item is: “So far I
have gotten the important things I want in life.”
Cronbach’s coefficient alpha for scores at time one on
this measure was .88. At time two, Cronbach’s alpha
was .93.
RESULTS
Correlational Results

Data Collection Procedures
This study is essentially a one-group pretest-posttest
experiment [39]. At time one and approximately 60
days later at time two, the psychological constructs
described below were measured. A repeated measures
paired sample t-test was used to examine change over
time within subjects for the two constructs (with
Bonferroni corrections for the propensity for Type I
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Of the demographic variables, none were correlated
with each other except gender (coded as 0 = female and
1 = male) and weight at r = .49 (p < .05). Of the
relationships
between
the
demographic
and
psychological variables, age and life satisfaction at time
two were correlated (r = .44, p < .05) and average days
per week of previous yoga attendance was significantly
correlated with CSE (.45 at time one and .50 and at
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time two, both at p < .05) and with life satisfaction (.52,
p < .05 at time one and .61, p < .01 at time two).
Amongst the psychological variables, CSE and life
satisfaction at both time points were all correlated with
each other at a range from .54 (p < .01) to .82 (p <
.001). See Table 1 for these results.
Paired Sample t-tests
To determine if the hypotheses were supported, paired
samples (within subjects) t-tests with Bonferroni
corrections were applied to each construct across time.
The Bonferroni correction restricts the allowable Type
I error by dividing the nominal alpha level by the
number of tests performed. In this case, the a priori
alpha level was .05, which when divided by two
required a statistical significance level of p < .025. The
t-test for change in CSE within-subjects was
statistically significant with t = -2.77 (df = 21, p =
.011). Thus, hypothesis one was supported. Cohen's d
statistic as a measure of effect size for the change in
CSE was .53. The t-test for the within-subjects change
in life satisfaction was also statistically significant at t
= -3.15 (df = 21, p = .005). Therefore, hypothesis two
was supported. The Cohen's d for the change in life
satisfaction was .40.
DISCUSSION
Both hypotheses were supported in this study. Sixty days
of Bikram yoga improved CSE and life satisfaction. The
increase in CSE suggests that engaging in Bikram yoga
enhanced one or more of the elements of CSE: self-

esteem, self-efficacy, locus of control, or emotional
stability. This is consistent with previous research
examining the psychological effects of participation in
other forms of non-yoga physical activity [24,29,28,4143]. As previous research suggests, if self-esteem and
self-efficacy increase, then life satisfaction [23, 24,28]
also usually increases. In this study, life satisfaction also
improved significantly as a result of participation in the
Bikram yoga program. Overall, it is likely that the
strenuous nature of the Bikram yoga challenge enhanced
CSE and life satisfaction. The effect sizes of .53 for CSE
and .40 for life satisfaction indicate that the improvement
in these psychological variables was at or near one half
pooled standard deviation units.
These findings suggest that persons already active in yoga
benefitted from the programmatic and strenuous nature of
the Bikram yoga classes. These participants improved
how they felt about themselves deep inside and how
happy they were with their lives. It is believed that this is
the first study examining the psychological effects of
Bikram yoga. Nevertheless, as Bikram yoga continues to
grow in popularity in the United States, so does an
increase in the need for further research on other
psychological benefits. Although this study examined the
effects of Bikram yoga on participants with varying yoga
experience, the effects of Bikram yoga on untrained
individuals would likely be beneficial to their core selfevaluation and life satisfaction.

Table 1. Means, standard deviations, correlations, and alpha reliabilitiesa for demographic and psychological variables (n = 22)
Variable

Mean
b

1. Gender
2. Age

3. Body weight (kg)

1.

2.

.23

.43

--

40.95

11.55

.08

--

3.

4.

66.65

14.68

.49*

-.10

--

c

2.07

2.69

.31

-.06

-.05

--

d

5. Average attendance

4.86

1.60

.01

.20

-.09

-.24

6. CSEe at T1f

5.08

.75

-.04

.03

-.33

.07

7. CSE at T2

5.46

.68

-.07

.22

-.07

.02

8. Life satisfaction at T1

5.33

1.07

-.05

.40

-.14

.04

9. Life satisfaction at T2

5.76

1.09

-.27

.44*

-.19

-.16

4. Previous experience

e

a

SD

g

On the diagonal in parentheses

b

Coded as 0 = female, 1 = male

c

Yoga experience measured in years previous to start of program

d

Yoga attendance measured in days per week previous to start of program

e

Core self-evaluation

f

Time one

g

Time two

74

http://www.jbhvh.com

Journal of Behavioral Health 2014; 3(1):71-76
Table 2. Paired sample t-tests of changes in core self-evaluation, life satisfaction, and intrinsic work motivation (n = 22)
Time one

Time two

Variable

Mean

SD

Mean

SD

t-value

df

p

Cohen’s d

Core self-evaluation

5.08

.75

5.46

.68

-2.77

21

.011*

.53

Life satisfaction

5.33

1.07

5.76

1.09

-3.15

21

.005*

.40

* Statistically significant after Bonferroni correction

This study has some limitations. First, the small sample
size is a limitation in that it affects the statistical power of
the tests. However, there was support for both hypotheses
and it is expected that the results would generalize to other
samples as well, especially those with less yoga
experience than this sample. Two other limitations are
self-selection bias and the previous yoga experience of the
participants. Almost all who were approached about
participation agreed to do so, even though some dropped
out before the time two measures were conducted.
Similarly, all participants were recruited from existing
members of a yoga facility and had ample experience and
foreseeably recognized the difficulty of Bikram yoga, yet
still agreed to participate. Even though this study made
use of a small sample size, the impact of participation in a
60-day Bikram yoga challenge was still significant for
both psychological variables even after effectively cutting
the allowable Type I error in half via Bonferroni
corrections. These results are even more paramount given
that the participants had ample previous yoga experience
and engaged in yoga very regularly. One might not expect
to see such pronounced change in participants already
engaged in healthy lifestyles.
Future research of the impact of yoga (and Bikram yoga in
particular) on psychological variables such as the Big Five
personality traits (conscientiousness, agreeableness,
emotional stability, openness-to-experience, extroversion)
[44-46] as well as on maladaptive traits like
Machiavellianism, psychopathology, and narcissism is in
order. While high levels of the Big Five are typically
considered socially virtuous and may also improve as a
result of strenuous exercise participation, the three
aforementioned maladaptive traits in particular
(sometimes referred to as the Dark Triad) [47], might be
ameliorated by activities like Bikram yoga. Healthy
lifestyle choices of most sorts are likely to enhance
desirable traits and attitudes like those in this study as well
as minimize the impact of maladaptive ones.
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