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Abstract

Background: Tobacco smoking remains the leading preventable cause of death among American women.
Aerobic exercise has shown promise as an aid to smoking cessation because it improves affect and reduces
nicotine withdrawal symptoms. Studies outside the realm of smoking cessation have shown that yoga practice
also reduces perceived stress and negative affect.
Methods: This pilot study examines the feasibility and initial efficacy of yoga as a complementary therapy for
smoking cessation. Fifty-five women were given 8-week group-based cognitive behavioral therapy for smoking
cessation and were randomized to a twice-weekly program of Vinyasa yoga or a general health and wellness
program (contact control). The primary outcome measure was 7-day point prevalence abstinence at the end of
treatment validated by saliva cotinine testing. Longitudinal analyses were also conducted to examine the effect
of intervention on smoking cessation at 3- and 6-month follow-up. We examined the effects of the intervention
on potential mediating variables (e.g., confidence in quitting smoking, self-efficacy), as well as measures of
depressive symptoms, anxiety, and perceived health (SF-36).
Results: At end of treatment, women in the yoga group had a greater 7-day point-prevalence abstinence rate
than controls (odds ratio [OR], 4.56; 95% CI, 1.1–18.6). Abstinence remained higher among yoga participants
through the six month assessment (OR, 1.54; 95% CI, 0.34–6.92), although differences were no longer statistically
significant. Women participating in the yoga program also showed reduced anxiety and improvements in
perceived health and well-being when compared with controls.
Conclusions: Yoga may be an efficacious complementary therapy for smoking cessation among women.

Introduction

The health risks of tobacco smoking are well estab-
lished. Heart disease, the number one killer among wo-

men in the United States, and lung cancer, the leading cause of
cancer death among women, are both linked to smoking.1

Approximately 21% of U.S. adults are current smokers,2

nearly the same as in 2004.3 This suggests that previously
observed declines in smoking may have stalled. While ap-
proximately 70% of smokers report wanting to quit, only
about 40% attempt to quit each year,3 and overall success rates
remain low.4 Although smoking prevalence is somewhat
higher among men (22.3%) than women (17.4%),3 it has been
suggested that quitting smoking may be more difficult for

women because women show lower cessation rates and
higher relapse rates compared with men.5–8

Several efficacious medications are available to assist
smokers in their efforts to quit.9 Using these medications
approximately doubles the likelihood of successful quit-
ting.10 However, 50%–80% of smokers who attempt to quit
will elect not to use medications,11–14 and efforts to encour-
age medication use during quit attempts have met with
mixed success.15–18 Smokers may avoid medication use be-
cause of legitimate concerns about adverse side effects,
contraindications based on their personal health history,
costs of pharmacotherapy, and the perceived desirability of a
chemical-free quit experience.19–23 Thus, alternative smok-
ing cessation programs are needed to assist women who
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cannot quit with self-help or with pharmacologic ap-
proaches.24

Exercise was initially proposed as a therapy for smoking
cessation among women because it may help offset weight
gain and concerns regarding weight gain, both of which are
important barriers to cessation among women.25–30

Previous studies by our research group and others have
not consistently shown an exercise-mediated effect on
weight gain or weight concerns but have instead more gen-
erally demonstrated that traditional aerobic exercise pro-
grams (i.e., brisk walking, bicycling) incorporated into
smoking cessation treatment result in higher quit rates
compared with smoking treatments without exercise.29,31–35

The lack of consistent evidence that exercise ameliorates in-
creases in weight in women who quit smoking suggests that
other important mechanisms by which exercise may increase
rates of smoking cessation. Indeed, exercise has been shown
to improve affect among nonsmoking adults and women
who are attempting to quit smoking.36–43 Exercise may en-
hance cessation efforts by alleviating the rise in negative
affect that often accompanies quit attempts44–47 and in-
creases the risk of relapse.46,48–49

Yoga is an alternative to traditional (Western) aerobic ex-
ercise that may have promise as a complementary treatment
for smoking cessation. Yoga contains a number of compo-
nents that contribute to stress reduction including asanas,
yoga postures that have been shown to improve mood and
well-being similar to the effects of traditional Western exer-
cise,37,39,41,42 and pranayama, breathing exercises that involve
regulation of breath and conscious deep breathing that stim-
ulates pulmonary stretch receptors similar to the deep inha-
lations associated with smoking.50 Together, these
components of yoga work to still the mind and focus the at-
tention of the practitioner, regulating the agitated onrush of
thoughts and anxieties and producing physiological and
cognitive relaxation. While yoga is associated with health
benefits similar to exercise, the goal of yoga practice is also to
create a calm state of mind through the combination of
physical postures, breathing techniques, and directed medi-
tative focus.51,52 Several studies have shown that the practice
of yoga reduces perceived stress and negative affect.53–56

Thus, the practice of yoga may also improve the chances of
successful smoking cessation.

The present study investigates the feasibility and prelimi-
nary efficacy of an 8-week yoga program on perceived stress,
affect, transtheoretical constructs, and smoking cessation
among healthy, adult women smokers.

Methods

Design

We conducted a randomized, controlled pilot study com-
paring two conditions: (1) group-based cognitive–behavioral
therapy (CBT) for smoking cessation plus a twice-weekly
group-based yoga program (yoga); and (2) CBT for smoking
cessation plus a group-based wellness program that served as
a contact-control (wellness). Groups of 8–10 individuals were
enrolled and randomized into either the yoga or wellness
conditions in the 8-week treatment program in parallel se-
quential cohorts. Study measures were administered at
study enrollment (baseline), posttreatment (week 8), and 3-
and 6-month follow-up.

Participant recruitment

Women were recruited through advertisements in local
newspapers and websites and on television and through fly-
ers posted at physician’s offices and commercial locations
(e.g., convenience stores, grocery stores). The study research
assistant was trained to provide information about the pro-
gram to individuals who called the program in response to the
advertisements and to screen interested persons for eligibility.
Callers were excluded if they smoked fewer than five ciga-
rettes per day; were already physically active ( > 3 days of
moderate-intensity physical activity or > 2 days of vigorous
intensity physical activity per week); were currently practic-
ing yoga; had a current diagnosis of heart disease, lung dis-
ease, or orthopedic conditions that could make participation
in yoga difficult or dangerous; or were currently in treatment
for psychiatric illness or were using illegal substances. In-
dividuals were also screened to ensure safe participation in
physical activity using the PAR-Q.57 A letter was also mailed
to them requesting they obtain physician consent to partici-
pate in the program. Eligible individuals also attended an
orientation session at which the research assistant explained
the study, reviewed participation requirements, and admin-
istered informed consent. All recruitment procedures and
materials including advertisements, consent forms, and pro-
cedures were approved by the institutional human subjects
review board.

Procedures

Participants were individually randomized to either yoga
or wellness conditions within parallel sequential cohorts. The
differential numbers between the two conditions reflect the
replacement of yoga and wellness participants who dropped
at different stages of the study after informed consent was
obtained. All participants were given a weekly 1-hour group-
based CBT for smoking cessation session; separate groups
were held in different locations for yoga and wellness par-
ticipants to control for cross-treatment contamination. One
yoga and one wellness session was scheduled each week on
the same night as the respective CBT smoking treatment
group to minimize participant travel to the program to only
two evenings a week.

Yoga classes were conducted twice weekly for 8 weeks by
certified yoga instructors with over 15 years experience and
who were trained in the Vinyasa style. Vinyasa is a form of
Hatha yoga that emphasizes the continuous flow of move-
ment between postures (asanas) and links breath with the
movements. In collaboration with the researchers, yoga in-
structors selected a pattern of asanas that was appropriate for
beginners and taught them consistently during each class.
Each class consisted of 5 minutes of breathing exercises
( pranayamas) and seated meditation, followed by 45 minutes
of dynamically linked asanas. Classes concluded with 10
minutes of closing postures (similar to the ‘‘cooling down’’
period following aerobic exercise) and a final seated medita-
tion.

Participants attending the wellness sessions were shown
videos on a variety of health topics (e.g., low fat diets, breast
cancer screenings, and back health). A discussion guided by a
Ph.D. psychologist and distribution of written materials rel-
evant to the video topic followed the video segment of each
wellness session.
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The CBT smoking cessation program was lead by a psy-
chologist with over 10 years experience in conducting smok-
ing cessation groups. A program manual developed from our
previous studies using CBT for smoking cessation58,59 was
used to administer treatment to ensure consistent delivery of
program content. Topics included self-monitoring, stimulus
control, coping with high-risk situations, and stress manage-
ment for smoking cessation. The program also focused on
topics of concern to women when quitting, including healthy
eating, weight management, and balancing multiple roles and
multiple demands. This program had been used successfully
in our previous studies.29,31,58,59 Participants were also en-
couraged to select healthy, low-calorie snacks throughout the
program and were provided with examples of these snacks to
sample. Participants were not provided with nicotine re-
placement therapy or other smoking cessation medications
but were allowed to use them in conjunction with the pro-
gram if advised to do so by primary care physician. The sec-
ond week of the program was targeted as quit day.

Measures

Assessments included surveys of demographic variables,
smoking history and nicotine dependence (FTND).60,61 We
also administered measures of anxiety (STAIT),62 depressive
symptoms (CESD-10),63 and overall well being (Short-form
Health Survey: SF-36).64 We assessed cognitive variables
found to predict smoking abstinence in previous research,
including temptations to smoke (smoking situations tempta-
tions scale,65 stage of change for smoking cessation,66 severity
of nicotine withdrawal symptoms during previous quit at-
tempts67). Confidence in achieving abstinence was assessed
using a single item answered on a 7-point Likert scale. Finally,
participants also answered questions about the degree to
which they were concerned about post-cessation weight gain
(smoking and weight control),68 including one item that asked
whether they intentionally smoked to control their weight
(yes/no).

Weekly, throughout the 8-week program, self-report of
> 24-hour abstinence was confirmed by breath carbon mon-
oxide. The primary smoking outcome variable was 7-day
point prevalence abstinence (7PPA), verified by saliva coti-
nine level less than 57 nmol/L (15 ng/mL) at the end of
treatment (week 8) and all follow-up assessments.

Participants completed the full assessment packet at pro-
gram entry (baseline), end of treatment (week 8), and at 3- and
6-month follow-ups. Participants also completed weekly as-
sessments of affect (PANAS)69 immediately before and again
after one yoga or wellness session weekly. Assessments of
current nicotine withdrawal symptoms67 were also com-
pleted weekly.

Analyses

Baseline demographic, smoking and other measured vari-
ables were examined for group differences using chi-square
tests or analysis of variance (ANOVA) depending on the var-
iable characteristics. Descriptive, correlational, logistic regres-
sion and analysis of covariance (ANCOVA) analyses were
conducted using PASW Statistics 18, Release 18.0.0 (SPSS, Inc.).

Primary analyses. We conducted intention-to-treat ana-
lyses (in which all those missing at follow-up are assumed to

be smoking) using logistic regression and longitudinal gen-
eralized estimating equations (GEE) analysis to examine ab-
stinence outcomes. Pearson r correlations were conducted to
analyze the association between baseline smoking character-
istics (nicotine dependence, smoking rate, and severity of
withdrawal symptoms during previous quit attempts) and
anxiety (STAIT), depression (CESD), and self-perception
(PSPP) at baseline. We examined short-term abstinence ( > 24
hour) and 7-day abstinence during active treatment (weeks 1–
8). Cotinine-validated 7PPA70 was examined across treatment
group and time (week 8, 3- and 6-month follow-ups) using the
ITT principle within GEE approach of Zeger and Liang71 as
implemented in SAS 9.1.3 (SAS Institute). The model was fit
with an autoregressive working correlation structure.

Secondary analyses. ANCOVAs were used to examine
the effects of treatment on the change score from baseline to
end of treatment (week 8) using baseline values of each var-
iable as covariates. ANCOVAs were also conducted by using
baseline values of each variable as covariates to examine dif-
ferences based on 7-day smoking cessation status on the
change score from baseline to end of treatment on the same set
of variables.

Results

Baseline demographic characteristics

One hundred eighty-four individuals called in response to
our advertisements and were screened for eligibility by the
study research assistant. The most common reasons for study
ineligibility were medical conditions limiting exercise partic-
ipation (58%), current major depression (47%), scheduling
conflicts (18%), and smoking fewer than five cigarettes per
day (15%). Fifty-five women were randomized to treatment
conditions (n = 32 yoga; n = 23 wellness). Descriptive charac-
teristics overall and by treatment condition are listed in Table 1.
In brief, participants’ average age was 45.6 years ( – 8.3), 35%
had completed college, median household income was
$30,000–$45,000/year, and 18% of participants were ethnic or
racial minorities. No significant cohort effects were found
with respect to smoking outcome and all further analyses
were performed with participants pooled into their respective
treatment groups. There were also no significant baseline
differences between participants randomized to the yoga
versus wellness treatments in terms of demographic, smoking
history, or other study measures (presented in Table 1).

Program adherence

Individuals randomized to the yoga intervention attended
an average of 76.2% of the yoga classes and 82.6% of the
smoking cessation group sessions. Women in the wellness
group attended 67.1% of the wellness sessions and 78.2% of
the smoking cessation group sessions.

Smoking behaviors and readiness to quit

Baseline smoking patterns and history information are lis-
ted in Table 1. In brief, participants smoked an average of 16.0
( – 7.3) cigarettes per day (range: 3–40) and reported an av-
erage of 4.5 ( – 10.3) previous quit attempts. Nearly half
(41.8%) had quit for at least 24 hours in the past year. The
average nicotine dependence score was 5.0 ( – 1.4). On the
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stage of change measure of readiness to quit smoking, 38% of
participants were in the preparation stage (planning to quit in
the next 30 days and had made at least one quit attempt in the
past year) at study enrollment, and 62% were in the contem-
plation stage. Confidence in quitting smoking averaged 4.9
( – 0.9) on a 7-point scale. During previous quit attempts,
many participants reported experiencing moderate-to-severe
withdrawal symptoms (mean = 42.5, range 20–70). Fourteen
percent of participants endorsed smoking for weight control.

During the program five participants used quit smoking
medications (two yoga and two wellness participants used
varenicline; one wellness participant used nicotine patch).

Smoking outcomes

At the end of treatment (week 8), participants in the yoga
condition demonstrated increased odds of 24-hour smoking

cessation compared with those in the wellness condition
(46.9% vs. 17.4%; odds ratio [OR], 4.19; 95% confidence in-
terval [CI], 1.2–15.1; p = 0.029). Yoga participants were also
more likely to have attained 7PPA at end of treatment com-
pared with those in the wellness condition (40.6% vs. 13.0%;
OR, 4.56; 95% CI, 1.1–18.6; p = 0.034) as verified by saliva co-
tinine. Across the 3- and 6-month follow-up assessments,
participants who had been randomized to the yoga condition
continued to show greater rates of abstinence compared with
those randomized to wellness, although these differences did
not achieve statistical significance (Table 2). At 3 months, the
odds ratio for abstinence between yoga and wellness arms
was 2.94 (95% CI, 0.55–15.70). At 6 months, the odds ratio was
reduced to 1.54 (95% CI, 0.34–6.92). There was no overall
significant effect for treatment group ( p = 0.11), time ( p = 0.17),
or the treatment group by time interaction ( p = 0.20) across the
follow-up period (Table 2).

Table 1. Participant Characteristics Overall and by Condition at Baseline Assessment

Yoga
(n = 32)

Wellness
(n = 23)

All
(N = 55) Statistic p value

Age, mean (SD) 43.8 (9.4) 48.1 (5.9) 45.6 (8.3) F1,53 = 3.83 0.06
Education, % v2(4) = 4.66 0.32

Less than high school 13 13 13
High school 25 17 22
Some college 31 30 31
College grad 31 39 35

White, % 88 74 82 v2(1) = 1.66 0.20
Married or live with significant other, % 50 39 45 v2(1) = 0.64 0.43
Employed, % 59 48 55 v2(1) = 0.72 0.40
Cigarettes per day, mean (SD) 16.5 (8.1) 15.3 (6.1) 16 (7.3) F1,53 = 0.40 0.53
Fagerstrom tolerance questionnaire (nicotine dependence),

mean (SD)
5.1 (1.4) 4.9 (1.5) 5.0 (1.4) F1,53 = 0.33 0.57

Stage of change for smoking cessation, % v2(1) = 0.02 0.90
Contemplation 62.5 60.9 61.8
Preparation 37.5 39.1 38.2
Confidence in quitting, mean (SD) 4.9 4.7 4.9 F1,52 = 0.32 0.58
Withdrawal symptoms, mean (SD) 41.0 44.6 42.5 F1,53 = 1.17 0.28
Smoking weight control, mean (SD) 2.2 (1.1) 2.4 (1.2) 2.2 (1.1) F1,53 = 0.40 0.53

I smoke to control my weight (yes) 6 2 8 v2 = 1.08 0.26
Smoking situations temptation scale, mean (SD)

Habit 9.2 (2.7) 10.5 (3.3) 9.7 (3.0) F1,53 = 2.81 0.10
Social 10.4 (3.2) 11.2 (2.0) 10.7 (2.7) F1,53 = 1.05 0.31
Mood 11.4 12.0 11.7 F1,53 = 0.60 0.44
Total 31.0 33.7 32.1 F1,53 = 2.42 0.13

Smoking self-efficacy 2.6 2.4 2.5 F1,53 = 0.53 0.47
Anxiety (STAIT) 43.3 43.0 43.2 F1,53 = 0.01 0.91
CESD-10 (depression symptoms) 10.6 8.9 9.9 F1,53 = 1.33 0.25
Overall wellbeing (SF-36) 48.3 48.7 48.5 F1,53 = 0.03 0.87

Table 2. Smoking Outcomes by Treatment Group

Yoga Wellness Odds ratio Confidence interval p value

Summary 7-day quit using intention to treat (ITT) outcomes
8 weeks (N = 55) 40.6% (13/32) 13.0% (3/23) 4.56 1.12–18.57 0.03
3 months (N = 55) 21.9% (7/32) 8.7% (2/23) 2.94 0.55–15.70 0.21
6 months (N = 55) 18.8% (6/32) 13.0% (3/23) 1.54 0.34–6.92 0.57

Summary 24-hour quit using intention to treat (ITT) outcomes
8 weeks (N = 55) 46.9% (15/32) 17.4% (4/23) 4.19 1.16–15.11 0.03
3 months (N = 55) 21.9% (7/32) 8.7% (2/23) 2.94 0.55–15.70 0.21
6 months (N = 55) 21.9% (7/32) 13.0% (3/23) 1.87 0.43–8.16 0.41
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Outcomes: secondary analyses

Pairwise comparisons examining within-group changes
between baseline and posttreatment in anxiety (STAIT), de-
pression symptoms (CESD), overall wellbeing (SF-36), and
temptations to smoke (SST) showed that yoga participants had
significant reductions in anxiety (STAIT) and temptations to
smoke (SST) and increases in overall well-being (SF-36), while
wellness participants had improvements in temptations to
smoke only (Table 3). We then conducted a series of ANCO-
VAs to examine changes in these variables using the baseline
value of each dependent measure as a covariate. Yoga partic-
ipants showed greater reductions in anxiety (STAIT; - 9.6% vs.
- 0.7%), and greater increases in general health (SF-36; 8.1% vs.
1.7%) than wellness participants, although differences between
groups were not statistically significant (Table 4).

Predictors of cessation

To examine changes in variables between baseline and end
of treatment that predicted smoking abstinence at week 8, we
conducted a second series of ANCOVAs, using the baseline
value of each dependent measure as a covariate, examining
for differences based on posttreatment smoking status (quit vs.
smoking). These analyses revealed significant differences for
temptations to smoke (SST; p < 0.001) and depression symp-
toms (CESD; p = 0.04). Anxiety and weight concerns at baseline
were not predictive of smoking status at week 8 (Table 5).

Acute effects of yoga on affect

Analyses of acute changes in positive and negative affect
(PANAS) following yoga or wellness sessions showed that
across the 8 weeks of the program, yoga participants reported
a three times greater reduction in negative affect compared
with wellness participants ( - 19.1 – 7.6 vs. - 7.4 – 3.7). Yoga
participants also reported a larger increase in positive affect
after yoga ( + 6.1 – 1.0) than wellness participants did follow-
ing their wellness session ( - 0.8.1 – 9.5). Week-by-week
changes in affect pre- to postsession are presented in Fig. 1.

Discussion

This is the first study to examine the effect of yoga on
smoking cessation. Our results provide preliminary evidence
that yoga may be an effective adjunctive treatment for
smoking cessation in women. Specifically, yoga appears to
enhance the effects of CBT on short-term smoking cessation
outcomes. While the sample size precluded formal mediation
analysis, results of secondary analyses suggest that the posi-
tive effects of yoga on smoking outcomes may occur via re-
duction of negative symptoms associated with quitting
smoking, decreasing stress and cigarette cravings, and im-
proving mood and perception of quality of life.

Numerous studies have shown that stress is a strong pre-
dictor of both inability to quit smoking and smoking re-
lapse.72–74 Other research has shown significant reduction in
stress and negative mood following even a few weeks of yoga
practice.75–77

In addition to making quitting smoking uncomfortable
and difficult, perceived stress, negative affect, and with-
drawal symptoms themselves have all been shown to increase
an individual’s risk for relapse to smoking. Relapse within the
first week of quitting is preceded by a marked increase in
withdrawal symptoms, including craving for cigarettes, dis-
tress, and reductions in positive affect.49 Perceived stress and
negative activated affect have also been shown to predict time
to relapse among recent exsmokers.46,48,78 Thus, providing
smokers with methods of coping with stress, such as a yoga
program, may improve their ability to quit and remain ex-
smokers.

These findings are important because they suggest that yoga
is a viable treatment adjunct for women who would like to quit
smoking without the use of medications. Since this study did
not include the use of medications, the relative effect of yoga
versus medications on nicotine withdrawal and cigarette
craving is not established. Additional work would be needed
not only to compare those effects but also to determine whether
the effect of yoga and medications might be redundant or have
an additive or synergistic effect when used together.

Table 3. Pairwise Comparisons to Examine

for Change From Baseline to 8-Weeks

Within the Yoga and Wellness Groups

Variable Group
Baseline

(SD)
Posttreatment

(SD)
p

value

CESD-10
(Depression
symptoms)

Yoga 10.4 (5.9) 9.3 (5.6) 0.35
Wellness 8.8 (6.7) 8.8 (7.7) 0.99

STAIT (Anxiety) Yoga 43.6 (11.4) 39.4 (10.4) 0.00
Wellness 41.6 (12.0) 41.3 (11.3) 0.83

Well being (SF-36) Yoga 48.8 (6.0) 52.8 (4.4) 0.00
Wellness 52.1 (4.5) 53.0 (5.2) 0.66

SST (overall) Yoga 31.1 (6.6) 27.4 (7.7) 0.04
Wellness 32.5 (6.5) 25.8 (9.2) 0.01

SST_Habit subscale Yoga 9.2 (2.7) 7.7 (2.9) 0.05
Wellness 9.6 (3.4) 7.4 (3.3) 0.02

SST_Social subscale Yoga 10.5 ( 3.3) 8.9 (3.0) 0.05
Wellness 10.7 (2.0) 8.4 (3.7) 0.03

SST_Mood subscale Yoga 12.1 (2.4) 10.0 (3.9) 0.01
Wellness 11.5 (2.9) 10.7 (3.4) 0.22

Table 4. Group Comparisons to Examine

for Posttreatment Change Using Baseline Values

as Covariates in Analysis of Covariance

Variable Group
Baseline

(SD)
Posttreatment

(SD)
%

change
p

value

CESD Yoga 10.4 (5.4) 9.3 (5.6) - 10.5 0.86
Wellness 8.8 (6.7) 8.8 (7.7) 0

STAIT Yoga 43.6 (11.4) 39.4 (10.4) - 9.6 0.09
Wellness 41.6 (12.0) 41.3 (11.3) - 0.07

Wellbeing
(SF-36)

Yoga 48.8 (6.0) 52.8 (4.4) 8.1 0.60
Wellness 52.1 (4.5) 53.0 (5.2) 1.7

SST Yoga 31.1 (6.6) 27.4 (7.7) - 11.9 0.50
Wellness 32.5 (6.5) 25.8 (9.2) - 20.6

SST_Habit Yoga 9.2 (2.7) 7.7 (2.9) - 16.3 0.63
Wellness 9.6 (3.4) 7.4 (3.3) - 22.9

SST_Social Yoga 10.5 ( 3.3) 8.9 (3.0) - 15.9 0.63
Wellness 10.7 (2.0) 8.4 (3.7) - 21.5

SST_Mood Yoga 12.1 (2.4) 10.0 (3.9) - 17.4 0.28
Wellness 11.5 (2.9) 10.7 (3.4) - 7.0
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Vinyasa yoga, which incorporates features of breathing
exercises ( pranayama) and meditative components in addition
to moderate-to-vigorous intensity exercise, may be especially
appealing relative to traditional aerobic exercise. For example,
in addition to producing improvements in cardiopulmo-
nary functioning, the practice of yoga has been linked to
improvements in affect, reductions in stress and anxiety, in-
creases in self-efficacy, and improvements in overall well-
being.53–56 These benefits may result from the unique aspects
of yoga, including meditative approaches to focus attention
and deliberate regulation of breathing during pranayama ex-
ercises. Finally, yoga is intended to be a lifelong practice often
sustained for years once begun by practitioners thereby hav-
ing the potential to continue to reinforce quitting smoking
once formal smoking treatment ends.

This pilot study had a number of strengths. First, in terms of
study design, we used random assignment to study condi-
tions, a contact control comparison condition, objective indi-
cators of smoking cessation, and an ITT approach to analysis.

Second, participants demonstrated good treatment adherence
and retention rates, with no differential adherence to treat-
ment or withdrawal from the study. Third, abstinence rates at
follow-up were strong compared with previous smoking
cessation studies of this kind, although these outcomes must
be considered preliminary given the small sample size used in
this pilot. Fourth, the observed differences between yoga and
control conditions on variables hypothesized as mechanisms
of action suggest that the treatment operated through the in-
tended mechanisms and was not due to nonspecific effects.
Fifth, our sample was representative for our recruitment area
and was similar in age, demographic characteristics, and
smoking behaviors to samples of women in our previous
studies,58,59 suggesting good generalizability.

The study also had a number of limitations, many of which
might be addressed in future research. First, because it is not
possible to blind participants to study condition, expectancy
effects cannot be completely ruled out. Second, the interven-
tion period was only 8 weeks in duration. This allowed us to

Table 5. Comparisons by End of Treatment (Week 8) 7-Day Point Prevalence Abstinence Status (Quit n = 16;

Smoking n = 39) Using Baseline Values as Covariates

Variable Group Baseline (SD) Posttreatment (SD) % change Group difference (%) p value

CESD-10 (depression symptoms) Quit 8.9 (7.3) 6.2 ( 5.2) - 30 - 40.9 0.04
Smoking 10.3 (5.1) 10.5 (6.5) 1

STAIT (anxiety) Quit 36.1 (9.9) 32.9 (9.5) 8.8 - 20.7 0.08
Smoking 46.1 (11.0) 41.5 (9.5) 9.9

Well-being (SF-36) Quit 50.2 (6.1) 54.0 (5.4) 7.5 3.5 0.32
Smoking 49.4 (5.7) 52.1 (3.9) 5.4

SST (overall) Quit 31.2 (7.8) 20.5 (6.8) - 34.3 - 31.2 0.00
Smoking 31.8 (6.0) 29.8 (7.2) - 6.2

SST_Habit subscale Quit 9.4 (2.8) 5.3 (2.6) - 43.6 - 39.1 0.00
Smoking 9.3 (3.1) 8.7 (2.6) - 6.5

SST_Social subscale Quit 11.0 (3.3) 6.9 (2.2) - 37.3 - 28.1 0.01
Smoking 10.3 (2.7) 9.6 (3.3) - 6.8

SST_Mood subscale Quit 10.8 (3.7) 8.3 (3.7) - 23.1 - 27.2 0.01
Smoking 12.1 (2.1) 11.4 (3.1) - 5.8

FIG. 1. Percent change in
positive and negative moods
across 8 weeks: yoga vs.
wellness.
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demonstrate proof of concept; however, a longer treatment
period may be needed to demonstrate sustained efficacy. The
superior results obtained in the yoga intervention appear to
weaken over time during follow-up. An intervention protocol
that encouraged more home-practice of yoga or eased the
transition from active treatment/studio practice to practice on
one’s own may have reduced this attrition in efficacy. Third,
the sample size was small, thus limiting power to detect sig-
nificant differences between conditions during the follow-up
period. A slow recruitment process necessitated randomization
by cohort, which produced unequal groups. Finally, our in-
tervention targeted generally healthy adult women smokers. It
is unclear what the ultimate reach of the yoga intervention
might be for less healthy populations or whether it would offer
additional benefits to smokers who are not sedentary.

Summary and Future Directions

Finally, in addition to a longer treatment period, a longer
follow-up period may be needed, perhaps with a yoga
maintenance period to see if sustained yoga leads to sustained
smoking cessation. These limitations would be easily ad-
dressed in a larger trial, which appears warranted given the
preliminary findings from this study. Future work should also
examine whether yoga is more appropriate, acceptable, and/
or more effective for certain types of smokers (e.g., younger
vs. older, light vs. heavy smokers, men vs. women, those who
prefer or cannot use medications).
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