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Abstract
Objective—The limited success of current smoking cessation therapies encourages research into
new treatment strategies. Mind-body practices such as yoga and meditation have the potential to
aid smoking cessation and become an alternative drug-free treatment option. The aim of this
article is to assess the efficacy of yoga and other meditation-based interventions for smoking
cessation, to identify the challenges of clinical trials applying mind-body treatments, and to outline
directions for future research on these types of mind-body therapies to assist in smoking cessation.

Method—A systematic review of the scientific literature.

Results—Fourteen clinical trials met the inclusion criteria defined for this review. Each article
was reviewed thoroughly, and evaluated for quality, design, and methodology. Although primary
outcomes differed between studies, the fourteen articles, most with some limitations, reported
promising effects supporting further investigation of the use of these practices to improve smoking
cessation.

Conclusions—The literature supports yoga and meditation-based therapies as candidates to
assist smoking cessation. However, the small number of studies available and associated
methodological problems require more clinical trials with larger sample sizes and carefully
monitored interventions to determine rigorously if yoga and meditation are effective treatments.
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1. INTRODUCTION
1.1 Prevalence and health problems associated to tobacco smoking

Tobacco smoking is a major preventable cause of premature death and disease. Despite
knowledge about its negative health consequences, the global adult cigarette smoking
prevalence in 2010 was still 23.7%. Previous declines in smoking prevalence have plateaued
since 1990 and, in status quo conditions, prevalence is predicted to be of 22% in 2030
(Mendez et al., 2013). The World Health Organization (WHO) estimates that approximately
5.4 million people die each year due to smoking-related illnesses and an increase to more
than 8 million a year is expected by 2030 (Mathers and Loncar, 2006; World Health
Organization, 2008a). Smoking causes cancer, heart disease, stroke, and lung diseases
(including emphysema, bronchitis, and chronic airway obstruction). Data from the United
States, indicate that, for 2000 through 2004, leading causes of smoking-attributable death
were cancer (41%), cardiovascular diseases (32.7%), and respiratory diseases (26.3%;
Centers for Disease Control and Prevention, 2008).

1.2 Present smoking cessation treatments
As described in the International Classification of Diseases (ICD-10; World Health
Organization, 2008b), tobacco is addictive and conforms with the characteristics of a
substance abuse disorder: repeated administration, impaired control over use, repeated
relapse after quit attempts, high motivation to seek the drug, and physical dependence
(tolerance, withdrawal). The majority of adult smokers state that they want to quit smoking
(69%) and 52% report having at least one quit attempt within the past year, but only 6.2%
are still abstinent one year after quitting (Centers for Disease Control and Prevention, 2011).
A number of cessation treatments are available, including behavioral therapies (telephone
quit-lines, one-on-one counseling sessions, or cessation clinics, classes, or support groups)
and pharmacological approaches. Among non-pharmacological interventions, counseling is
the most frequently used approach, but others have also been explored, including
mindfulness-based approaches, cognitive behavioral therapy, behavioral activation therapy,
motivational interviewing, contingency management, and exposure and/or aversion to
smoking (Niaura, 2008; Schlam and Baker, 2013). Approved pharmacological interventions
include a variety of nicotine replacement therapies (gum, lozenge, patch, nasal spray and
oral inhaler) with effect sizes of 1.60 (1.53, 1.68) as compared to placebo at 6-months
follow-up (Stead et al., 2012), the atypical antidepressant bupropion (effect size 1.69 [1.53,
1.85] when compared to placebo with follow-up at 6-months (Hughes et al., 2007)), and
varenicline (effect size 2.27 [2.02, 2.55] compared to placebo at 6-months follow-up [Cahill
et al., 2012]). However, to date, pharmacological treatments produce side effects
(varenicline has been associated with depression and cardiovascular disease [Moore et al.,
2011; Singh et al., 2011]), and have shown modest efficacy in the long term (12-month
abstinence rates have been lower than 30%; Alberg et al., 2005; Borland et al., 2012;
Eisenberg et al., 2008; Hughes et al., 2007; Pierce and Gilpin, 2002; Schlam and Baker,
2013; Tonnesen et al., 2003). Combinations of interventions appear more effective than
single approaches, and the combination of pharmacotherapy plus non-pharmacologic
interventions is more effective than either method alone (effect size of 1.82 [1.66, 2.00]
when compared to a minimal intervention or usual care, and 12-month cessation rates over
30% being reported in the literature [Anthonisen et al., 1994; Stead and Lancaster, 2012]).
Therefore, at present, evidence-based recommendations suggest a combination of
pharmacological treatments and behavioral methods to improve long-term cessation (Fiore
et al., 2008). Maintenance of abstinence is still a major challenge for ex-smokers (Centers
for Disease Control and Prevention, 2011; Schlam and Baker, 2013) and underlies the need
for identifying additional long-term efficacious smoking cessation treatments.
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1.3 CAM treatments for smoking cessation
Complementary and alternative medicine (CAM), including a subset consisting of traditional
medicine, is a group of medical, healthcare, and lifestyle practices that are not presently
considered to be part of conventional medicine in the country’s dominant healthcare system
(National Center for Complementary and Alternative Medicine, 2008a; World Health
Organization, 2000). In the past decade there has been renewed attention and interest in the
use of CAM globally (Harris et al., 2012). A survey-based study showed that a significant
percentage of smokers (27%) use CAM in addition to, or as replacement of, conventional
smoking cessation treatments (Sood et al., 2006). In addition, 67% of smokers seeking
treatment indicate that they would be interested in using CAM practices such as yoga,
meditation or massage to relieve stress and help them quit smoking (Sood et al., 2006).

CAM therapies are typically not reliant on expensive technology or equipment. This
supports the idea that CAM may provide more cost-effective treatments than conventional
medicine, with the exception of those that might involve longer practitioner time. However,
there are limited cost-effectiveness studies on CAM approaches mainly due to
methodological difficulties associated with outcomes that can be challenging to assess using
standard medically-oriented measures (Hollinghurst et al., 2008; Mason et al., 2002). The
interest, growing availability, and increased usage of CAM (Barnes et al., 2008; Furlan et
al., 2012; Kooreman and Baars, 2012), together with the potential for lower implementation
cost, underscore the need for clinical trials to evaluate the efficacy of mind-body
interventions for smoking cessation.

1.4 Mind-body practices
Mind-body therapies focus on the interactions among brain, mind, body, and behavior to
affect physical functioning and promote health (National Center for Complementary and
Alternative Medicine, NCCAM). Among mind-body practices, deep breathing, meditation,
and yoga showed an increase in use between 2002 and 2007 in the United States, 12.7% of
adults had used deep-breathing exercises, 9.4% had practiced meditation, and 6.1% had
practiced yoga (Barnes et al., 2008; Nahin et al. 2007). Although the majority of reported
use is to treat pain conditions, over 40% of adults with neuropsychiatric symptoms use
mind-body therapies, with more symptoms associated with increased use, as compared to
30% use by adults without neuropsychiatric symptoms (Purohit et al., 2013). Examples
include depression, anxiety, attention deficit disorder, and insomnia (Balasubramaniam et
al., 2012; D'Silva et al., 2012; Grant et al., 2013; Khalsa, 2004). Despite the increase in the
number of scientific studies and clinical trials assessing the therapeutic effects and
feasibility of mind-body treatments, there is further need for research to determine the
efficacy and cost-effectiveness of implementation, as well as identify the mechanisms by
which these practices have their efficacious effects.

Mind-body practices include meditation (mantra meditation, mindfulness meditation, and
others), qi gong, tai chi, and yoga (Ospina et al., 2008). In general, meditation practices are
based on promoting a non-judgmental and non-reactive state of awareness that in the long-
term may improve one’s ability to modify automatic behaviors (Kabat-Zinn, 2005). Internal
qi gong is a traditional Chinese medicine practice of self-regulation that combines different
breathing patterns with physical postures, and meditation techniques (Jahnke et al., 2010).
Tai chi also has its roots in traditional Chinese medicine emphasizing dynamic balance
between opposing phenomena with practitioners moving slowly with awareness, while
breathing deeply (Jahnke et al., 2010). Yoga is an ancient Indian system of philosophy and
practice that trains body and mind to attain physical, emotional, and spiritual health. In the
West, yoga is a practice that typically combines breathing exercises, physical exercise, and
meditation (Desikachar, 1999; Iyengar, 1995; McCall, 2007).
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To date, benefits from yoga and meditation treatments have been suggested for anxiety and
mood disorders, chronic pain, depression, addiction, sleep disturbances, stress, immune
imbalances and a number of musculo-skeletal conditions, amongst others (Chiesa and
Serretti, 2011; Field, 2011; Garland et al., 2010; Hofmann et al., 2010; Kiecolt-Glaser et al.,
2010; Kozasa et al., 2010; Oken et al., 2004; Piet and Hougaard, 2011; Pullen et al., 2008;
Sherman et al., 2011; Uebelacker et al., 2010; Wahbeh et al., 2008; Wren et al., 2011;
Zeidan et al., 2012). Randomized controlled trials (RCTs) have suggested that yoga and
meditation practices act on the hypothalamic–pituitary–adrenal axis (HPA) axis to reduce
cortisol levels in plasma (Brand et al., 2012; Vadiraja et al., 2009; Vedamurthachar et al.,
2006; West et al., 2004), as well as reduce sympathetic nervous system tone, increase vagal
activity (Bernardi et al., 2000; Riley, 2004), and elevate brain γ-aminobutyric acid (GABA)
levels (Streeter et al., 2010). Research on the neurobiology of substance abuse disorders
indicates that chronic drug use is associated with deregulated prefrontal-dependent cognitive
control, which may impact affect and inhibitory pathways (Koob and Volkow, 2010).
Neuroimaging data suggest mindfulness practice has the capacity to modify and enhance
mechanisms of cognitive control of automatic behaviors (also known as top-down neural
activity) which could help reduce reactivity towards nicotine and, consequently, aid smoking
cessation (Allen et al., 2012; Cahn and Polich, 2006; Farb et al., 2007; Lazar et al., 2005).

1.5 Advantages of mind-body interventions for smoking cessation
A number of aspects make mind-body interventions promising for increasing cessation
success. (1) Breath. As part of a yoga practice or a seated meditation, attention to the breath
cycle can reduce anxiety, stress and reactivity, and become a beneficial, low-risk, and low-
cost adjunct treatment for substance abuse (Brown and Gerbarg, 2005, 2009). Furthermore,
the Public Health Service and smokers themselves cite paying attention to the breath cycle
and breathing deeper and fuller as a strategy for coping with withdrawal symptoms during
smoking cessation (O'Connell et al., 1998). The slowing down of the breath cycle has a
direct effect on the parasympathetic nervous system inducing a state of relaxation as
opposed to the ‘fight or flight’ response induced by the sympathetic branch of the
autonomous nervous system (Bernardi et al., 2000; Conrad et al., 2007). (2) Physical body.
Yoga improves cardiopulmonary fitness, flexibility, balance, muscle strength, and endurance
(Oken et al., 2006; Raub, 2002; Tran et al., 2001). An essential component of yoga practice
is physical movement, the pace and intensity of which varies between styles (e.g., hatha
yoga, vinyasa yoga, yin yoga). Exercise and movement have been proposed as aids to
smoking cessation because of the capacity to enhance mood, reduce negative affect and
decrease the severity of withdrawal symptoms (Bock et al., 1999; Scully et al., 1998; Ussher
et al., 2000). Most interestingly, in addition to providing coping skills, yoga and meditation
can increase knowledge of the human body, and promote appreciation, acceptance, self-
respect, and lead to a healthier lifestyle that might include smoking cessation. (3)
Mindfulness. The practice of mindfulness and meditation is a central aspect of mind-body
interventions. Mindfulness involves self-regulation of attention to immediate experience,
adopting a particular orientation toward one’s experiences in the present moment
characterized by curiosity, openness, and acceptance (Bishop et al., 2004). Trait mindfulness
has been inversely associated to severity of nicotine dependence and withdrawal, and
positively associated to smoking cessation self-efficacy (Vidrine et al., 2009). A
consequence from a consistent mind-body practice is self-knowledge, an essential factor for
decreasing automatic behavior. In this line, the well-established association between
smoking behavior and impulsivity, (Mitchell, 1999), suggests that the reduced reactivity and
increased awareness associated with mindful practices might counteract the impulsive
behaviors that prevent smokers from successfully quitting. Other advantages of mind-body
interventions for smoking cessation include: (4) mind-body interventions are not limited to
‘ill’ populations or the clinical setting and are free from the ‘illness treatment‘ label or
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stigma that might prevent some individuals from pursuing help and limit their capacity to
successfully quit smoking (Ross and Thomas, 2010; Wolever et al., 2012); (5) yoga and
meditation classes are broadly available and relatively affordable (Sobel, 2000; Wahbeh et
al., 2008); (6) mind-body practices can complement conventional treatments (Astin et al.,
2003; Elkins et al., 2010; Kozasa et al., 2010); (7) mind-body practices can be tailored to
satisfy the needs of groups with special concerns (elderly populations, physical limitations,
mental disorders, pregnancy, etc.) (Beddoe and Lee, 2008; Kaley-Isley et al., 2010;
Krisanaprakornkit et al., 2010; Oken et al., 2004; Oken et al., 2006; Senders et al., 2012);
and (8) when taught by an experienced teacher, these practices are relatively safe and
individually adaptable (National Center for Complementary and Alternative Medicine, 2006,
2008b; Ventegodt and Merrick, 2009).

1.6 How do mind-body practices complement smoking cessation?
Drug dependence is associated with increased reactivity to drug-related stimuli through
activation of mesolimbic reward circuits that override more elaborate cognitive processes
(bottom-up neural activity) (Bradley et al., 2008; Nestor et al., 2011). In addition, drug-
related cues elicit a strong attentional bias that may be implicit in maintaining addictive
behaviors and contributing to relapse (Bradley et al., 2008; Waters et al., 2003). Recently,
neuroimaging data has shown that current smokers have less neural activity in cortical
regions associated with attentional and cognitive control, and more activity in subcortical
areas of the limbic system than non-smokers and ex-smokers (Nestor et al., 2011).
Furthermore, ex-smokers showed increased prefrontal activity compared to smokers or
controls, suggesting that successful cessation might involve increases in cognitive control to
restrain from cigarette smoking and avoid relapse (top-down neural activity; Nestor et al.,
2011). It is known that mind-body interventions increase top-down cognitive control,
awareness of automaticity, cognitive flexibility, emotional regulation, and the capacity to re-
orient attention (Allen et al.,2012), in addition to reducing cue-reactivity and conditioned
responses (Garland et al., 2010). Therefore, if proven effective, mind-body treatments can
support smoking cessation by increasing cognitive control, by reducing reactivity to
smoking cues and nicotine withdrawal, by providing a method to cope with stress and
cigarette craving, and by enhancing mood and quality of life. The lifelong aspect of these
practices can reinforce non-smoking once treatment ends.

1.7 Why a systematic review of mind-body interventions for smoking cessation?
As participation rates in mind-body programs such as yoga or mindfulness meditation
continue to increase (Barnes et al., 2008; Nahin et al., 2009), it is imperative that we learn
more about their therapeutic benefits and potential applications. Thus, with this purpose,
reviews of the mind-body literature such as this one are timely and important in identifying
all relevant studies, synthesizing results, evaluating and interpreting the findings, and
providing suggestions for future research. Through a systematic review of the scientific
literature, the present paper analyzes the feasibility of mind-body interventions in smoking
cessation treatments. The main aims of this review are (1) to assess the effectiveness of
yoga, meditation, and breathing exercises to aid cessation, (2) to describe some of the major
challenges encountered by smoking cessation trials that use mind-body practices, and (3) to
identify directions for future studies examining yoga and meditation as smoking cessation
treatments or adjuvant treatments.

2. METHODS
2.1 Literature Search

We performed a review of existing literature published between 1946 and 2012 using the
search terms: yoga, meditation, mindfulness, mind-body, pranayama, smoking, tobacco, and
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nicotine in various combinations as needed in order to maximize our capacity to identify all
relevant studies. We performed searches to specifically address tai chi and qi gong
interventions for smoking cessation, but these yielded no results. Only English-written peer-
reviewed articles were considered. Databases searched were: Ovid MEDLINE(R),
PsycINFO, EBM Reviews Cochrane Central Register of Controlled Trials 2011, PubMed,
Scopus, and Google Scholar. The search included references from retrieved articles that had
been selected for further review. The abstract content was used to determine their relevance.
Literature searches ended January 2013.

2.2 Article selection
To be selected, studies had to assess a mind-body intervention such as yoga, meditation,
breathing, tai chi, or qi gong using a study population of tobacco smokers. Studies had to
focus on smoking behavior or related predictors of smoking as the primary outcome. Study
designs included non-controlled trials as well as controlled studies with or without
randomization. Exclusion criteria were: review articles, survey reports, multifaceted
interventions in which the intervention of interest was part of a lifestyle modification that
included exercise, diet, etc. A flow of the selection process can be found in Figure 1. The
main features of the studies included in this review are shown in Table 1.

2.3 Outcome measures
Due to limitations in the number of studies assessing mind-body practices for smoking
cessation, we included all studies for which one of the main outcomes was some measure of
smoking behavior or predictor of smoking. Therefore, outcome measures varied between
studies and included abstinence rates, changes in intention to quit smoking, withdrawal
symptoms, and intensity of cravings to smoke.

2.4 Data extraction and quality assessment
A formal meta-analysis of the literature was not feasible because of the differences in study
population, study design and outcome measures. Instead, we used a qualitative systematic
review approach to assess the effect of mind-body practices on smoking and to explore
future directions for mind-body and nicotine addiction research. Data were extracted from
the original reports by the authors. The quality of each article was rated using the Scale for
Assessing Scientific Quality of Investigations in CAM (SASQI-CAM) (Meeks et al., 2007).
The SASQI-CAM tool has been devised to assess specifically the quality of studies that use
CAM interventions taking into consideration the difficulties in CAM research for masking
group assignment and setting up appropriate control conditions. The resulting score is a
numerical value between 0 and 21. A SASQI score above 9 has been considered of
sufficient scientific quality (D'Silva et al., 2012). One of the authors, LC-T, evaluated and
scored all the eligible articles. Four articles were chosen randomly and reviewed by both
LC-T and SHM. Scoring was compared and any discrepancies were discussed (the inter-
rater correlation was 0.86). Disagreements in the evaluation of the articles were solved with
a ―tie-breaker vote‖ provided by BSO.

3. RESULTS
3.1 Characteristics of included studies

The original literature search yielded a total of 124 articles, which included duplicated
records. A first round of filtering and duplicate removal excluded 96 articles. Twenty-eight
papers were evaluated with more detail beginning with the Abstract section. Twenty-five of
them were subsequently evaluated in full. Qualitative papers and survey reports were
excluded, as well as those applying cross-sectional designs, or presenting observational data
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(Rogojanski et al., 2011b; Vidrine et al., 2009). We excluded articles in which smoking
behavior or a predictor was not a primary inclusion criteria or outcome (Haaga et al., 2011).
We considered a broad definition for smoking behavior, did not add study design to our
inclusion/exclusion criteria, and did not limit the type or duration of the intervention.
However, we did exclude all studies in which there were multifaceted interventions or in
which smoking cessation and mind-body practices were both part of the intervention. For
example, a number of studies implemented smoking cessation programs that included diet,
education material, exercise, yoga, help lines, and peer support (Sussman et al., 2004; Zheng
et al., 2004), and others analyzed the effectiveness of lifestyle changes that included quitting
smoking and, for example, practicing yoga, amongst others, to treat hypertension (Arya,
2000; Silverberg, 1990), to improve menopausal symptoms (Maclennan, 2009), to manage
diabetes (Sahay and Sahay, 2002), or for cardiac rehabilitation (Jatuporn et al., 2003).

Fourteen studies were eligible to be included (Table 1). Out of fourteen, three studies
applied yoga, three used breathing techniques, and eight focused on meditation. It is
important to note that the interventions are not mutually exclusive and share numerous
aspects and components (i.e., yoga includes physical movement, meditation and breathing
exercises; meditation includes breath awareness; tai chi and qi gong both include movement
of the body). In addition, each practice has many styles and variations (e.g., vinyasa yoga,
restorative yoga, kundalini yoga). Most were randomized controlled clinical trials (8 out of
14). Of the rest, one was a nonrandomized controlled trial, two studies applied within
subject controlled designs, and three used pre-post designs. Eight studies applied acute one-
time interventions, whilst the remaining used a number of training sessions that ranged
between 4 and 16. For example, acute effects of a one-time 30-minute yoga session on
cigarette craving (Elibero et al., 2011), in contrast to smoking cessation in an 8-week twice a
week yoga training (Bock et al., 2012). There were also substantial differences in follow-up
periods between studies. Generally acute one-time interventions had no follow up (Cropley
et al., 2007; Elibero et al., 2011; McClernon et al., 2004; McIver et al., 2004; Ussher et al.,
2009; Westbrook et al., 2013). Studies assessing amount of smoking post intervention (7-
day point prevalence abstinence, number of cigarettes smoked per day, or percentage of
abstinent participants) applied follow up periods that ranged from 7-days to 2-years (Bock et
al., 2012; Bowen and Marlatt, 2009; Brewer et al., 2011; Davis et al., 2007; Kochupillai et
al., 2005; Rogojanski et al., 2011a; Royer, 1994).

We found differences within each intervention category regarding style, length, guidance,
and session setting (group or one-on-one). For example, the yoga intervention was defined
as hatha yoga, a slow paced practice, in 2 studies (Elibero et al., 2011; McIver et al., 2004),
and as vinyasa yoga, a more dynamic style, in 1 study (Bock et al., 2012). Within the
meditation intervention, five out of eight studies used mindfulness meditation techniques
(Bowen and Marlatt, 2009; Brewer et al., 2011; Davis et al., 2007; Rogojanski et al., 2011a;
Westbrook et al., 2013), two used body scan practices, a cognitive relaxation technique
focused on guiding attention to different parts of the body, (Cropley et al., 2007; Ussher et
al., 2009), and one applied Transcendental Meditation training (TM; Royer, 1994). The three
papers that applied breathing techniques also differed in length (one-time vs. 6-day training),
style (deep breathing, yogic breathing, or Sudarshan Kriya and Pranayam training), and
group vs. individual setting (Kochupillai et al., 2005; McClernon et al., 2004; Shahab et al.,
2013).

3.2 Characteristics of the study sample
Study populations differed dramatically between studies regarding age, gender, smoking
amount and quitting status. One study limited recruitment to middle age female smokers that
intended to quit tobacco smoking (Bock et al., 2012); and at least three more studies used
smokers intending to quit (Brewer et al., 2011; Davis et al., 2007; Westbrook et al., 2013).
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The remaining studies used active smokers, but few specified whether or not they were
intending to quit or would like to in the future. Sample sizes were modest ranging from 15 to
110 participants in the active arm of the intervention. The amount of daily smoking and the
level of nicotine dependence differed between studies. The majority assessed heavy
smokers, ranging between 10 and 29 cigarettes/day.

3.3 Primary outcome measure: smoking behavior and related predictors
Our systematic review included all studies that reported some kind of smoking behavior or
predictor of smoking behavior outcome (e.g. days of abstinence, cigarette craving, smoking
amount, withdrawal symptoms, or Prochaska’s stages of change (Prochaska et al., 1992)).
Five out of 14 studies reported smoking abstinence rates post-treatment in the 21% to 56%
range (Bock et al., 2012; Brewer et al., 2011; Davis et al., 2007; Kochupillai et al., 2005;
Royer, 1994). Six studies analyzed the impact of mind-body practices on cigarette craving
and desire to smoke (Bowen and Marlatt, 2009; Cropley et al., 2007; Elibero et al., 2011;
McClernon et al., 2004; Shahab et al., 2013; Ussher et al., 2009; Westbrook et al., 2013)
finding reductions in both outcomes. In addition, two studies reported 20% and 26%
decreases in the number of cigarettes smoked per day (Bowen and Marlatt, 2009;
Rogojanski et al., 2011a). Smokers with no initial intention to quit that practiced yoga
advanced a stage in Prochaska’s stages of change scale (McIver et al., 2004).

Despite the differences in the outcome measures and quality of studies, all 14 studies
showed some positive results related to smoking cessation (Table 1).

3.4 Characteristics of interventions
Within intervention category (yoga, meditation, breathing) there were differences regarding
style, syllabus, number and duration of sessions, group setting, or presence of instructor.
With the exception of the Mindfulness-Based Stress Reduction program (MBSR; Kabat-
Zinn, 1982) and TM based interventions, for which there is a standardized curriculum and
teacher certification, most papers provided insufficient detail about the intervention to allow
for accurate replication or to be applied in clinical settings. Meditation interventions
encompassed, for example, a one-time 10 minute body-scan (Cropley et al., 2007; Ussher et
al., 2009); a 4-day TM training with a follow-up practice of 20 minutes/day (Royer, 1994);
or the full 8-week MBSR course that includes daily homework and a day-long retreat (Davis
et al., 2007). A similar situation was found with the studies using yoga interventions. Two
out of three studies implemented weekly yoga classes lasting 5 or 8 weeks (Bock et al.,
2012; McIver et al., 2004), and one study utilized a 30 minute video to guide participants
through a one-time only hatha yoga practice (Elibero et al., 2011). Studies applying one-
time interventions (meditation, yoga, or breathing techniques) tended to assess changes in
desire to smoke, cigarette craving, and/or withdrawal symptoms, critical factors for smoking
cessation.

Compared to short-term interventions, longer interventions are more feasible to support
achieving full cessation. However, long term interventions require a significant commitment
on the participant’s behalf. Therefore, in these types of interventions it is essential to
monitor adherence and compliance to treatment. Out of six studies that applied multiple visit
interventions, four addressed adherence and compliance in their analysis (Bock et al., 2012;
Brewer et al., 2011; Davis et al., 2007; Royer, 1994). Using correlation analysis, there was
an inverse relationship between time of meditation practice and number of cigarettes/day
(Brewer et al., 2011). Two studies showed that adherence to treatment, meditation in this
case, is strongly associated with smoking abstinence, decreased perceived stress, and
reduced affective distress (Davis et al., 2007; Royer, 1994).
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3.5 Other aspects to consider
3.5.1 Control conditions—Eleven out of 14 studies included control conditions. The
type of control varied between studies and included passive controls such as wait-lists, no-
treatment, or usual care (Bowen and Marlatt, 2009; McClernon et al., 2004; Royer, 1994;
Westbrook et al., 2013), and more active interventions such as watching a video, listening to
a passage, attending a wellness program, following an already established smoking cessation
treatment, or learning different strategies (e.g., thought suppression) (Bock et al., 2012;
Brewer et al., 2011; Cropley et al., 2007; Elibero et al., 2011; Rogojanski et al., 2011a;
Shahab et al., 2013; Ussher et al., 2009). Credibility of the control condition was only
assessed in four studies (Bock et al., 2012; Elibero et al., 2011; Rogojanski et al., 2011a;
Royer, 1994). Two studies used a 3-arm design that included an active control condition
(exercise program).

3.5.2 Adverse events—None of the studies reported any adverse event from the
intervention.

3.5.3 Article quality—We used the Scale for Assessing Scientific Quality of
Investigations in CAM (SASQI-CAM) to evaluate the studies (Table 2). The average SASQI
score was highest for the meditation papers (14/21), followed by yoga (12/21), and breathing
(9/21). Taken together, mind-body articles included in this review had an average quality
score of 11/21. As expected the SASQI score was higher when only considering RCTs
(16/21).

4. DISCUSSION
4.1 Are mind-body practices effective to treat nicotine addiction?

Overall, this systematic review found that current mind-body research suggests that mind-
body interventions have the potential to help reduce cigarette smoking and therefore, aid
smoking cessation. All fourteen papers included in this review observed changes in smoking
behavior or in predictors of smoking behavior that could be beneficial for smoking cessation
(e.g., abstinence, decreased number of cigarettes smoked, lower intensity of cravings,
changes in attitude regards smoking). However, the scarcity of papers, low quality of some
publications as indexed by the SASQI, and the numerous limitations of the studies (e.g.,
reduced sample size, limitations of study design, lack of adherence monitoring, lack of
objective measures, inadequate or absent control conditions, absence of blinding) hinder
drawing any definite conclusions.

Three factors prevented us from performing a meta-analysis to evaluate the effectiveness of
these practices for smoking cessation. First, there were important differences in research
design between studies. Out of fourteen eligible studies, only eight were RCTs with different
number of study arms. Second, study populations varied widely regarding nicotine
dependence, smoking amount, and intention to quit. For example, one study recruited heavy
smokers with no intention to quit, another targeted middle-aged women smokers that wanted
to stop smoking, and others used temporarily abstinent not-intending-to-quit smokers.
Lastly, there was little overlap in primary outcome measures between studies. Primary
measures were: craving to smoke, smoking abstinence, desire to smoke, number of
cigarettes/day, and change in attitude towards smoking.

4.2 Challenges of mind-body interventions
4.2.1 Control condition—The selection of an appropriate control condition in mind-body
research is a critical task. No-treatment, treatment-as-usual, and wait-list controls account
for the natural course of the primary outcome measure, but are not effective in controlling
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for placebo effects or effects due to attention, personal contact, physical movement, and
engagement in an activity. Furthermore, ethically, no-treatment is not always an acceptable
alternative (Hughes, 2009). Multiple arm studies that incorporate an active placebo in
addition to the no-treatment or wait-list control, allow for head-to-head efficacy
comparisons between different interventions or levels of intervention under similar
circumstances (Elibero et al., 2011; Ussher et al., 2009). The main disadvantage for such
study designs is that they require larger sample sizes to achieve the same power as a
traditional two-arm trial. Typical control conditions for meditation practices include
wellness classes, listening to an audio, or learning a different coping strategy (Jain et al.,
2007; MacCoon et al., 2012; Roberts-Wolfe et al., 2012). Active control conditions for yoga
interventions are usually some kind of physical exercise (de Godoy et al., 2006; Oken et al.,
2004; Sherman et al., 2011; Sinha et al., 2007). There is evidence of the benefits of exercise
for smoking cessation (Ussher et al., 2009), and although recent papers support that yoga
provides more benefits than exercise (Smith et al., 2011), clinical trials are still needed to
determine if the differences between yoga and exercise account for differences in smoking
cessation outcomes. Alternatives to three-arm designs include testing the new treatment as
an add-on to an existing proven treatment (Bock et al., 2012), using unequal randomization,
or dismantling interventions to compare full treatments to components of that same
treatment (for a more exhaustive discussion of control conditions in smoking cessation
clinical studies see Hughes, 2009).

4.2.2 Bias—Recruitment bias is a concern in clinical studies of behavioral interventions.
More specifically, personal beliefs about yoga or meditation, inclination or aversion for the
practices, and personal preferences, can significantly bias the sample population and
compromise the generalizability of the results (Andrade, 1995; Wragg et al., 2000). For
example, advertisements containing explicit references to mind-body practices or to the
study hypothesis have the potential to encourage a certain segment of the population to
participate and, at the same time, discourage another. It is important to acknowledge this
potential for bias during recruitment and describe the specific measures taken to minimize it.
In general, the papers in this review described their recruitment strategies very superficially.
Insufficient information was provided about how the authors avoided recruitment bias (e.g.,
how, who, and when, was the study presented to participants, or what was the wording of
advertisements). There was limited discussion about the potential influence of recruitment
bias on the study sample, participant’s expectancy of treatment, or the study’s results.

4.2.3 Blinding—Blinding of participants is not usually feasible in yoga or meditation
interventions. Therefore, strategies need to be applied to compensate for such a limitation
including maintenance of equipoise. First, both the experimental and control condition
should be equally believable and acceptable to participants. Second, it is important to
implement blinding of assessors and data analysts. Third, other strategies should be applied
to minimize bias such as not releasing the research question, limiting participant interchange
of experiences (especially between study groups), or adding an expectancy and credibility
questionnaire before and after group assignment. In general, blinding was insufficiently
discussed in the selected papers.

4.2.4 Participant drop-outs and adherence to treatment—Despite drop-outs being
less of an issue for one-time interventions, ideally this aspect of the research should be
mentioned in the article. In the case of multiple visit/session interventions it is essential to
report drop-out and adherence rates. Because mind-body interventions require greater effort
from participants to adhere to treatment, reporting adherence rates and investigating
strategies to maximize it require special attention (Flegal et al., 2007). One strategy to
maximize adherence is to use inpatient settings (McIver et al., 2004). However, in such
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cases it is important to take into account that this requires a compromise between adherence
and generalizability because one of the main limitations of such an approach is the
extrapolation of results to the general population and the potential for confounding by co-
existing disorders (e.g. mental health issues and substance use disorders). Other strategies
are to implement interventions in the workplace (e.g., hospital staff), as well as offering
suitable compensations for completing participation.

4.2.5 Mind-body intervention—The interventions were heterogeneous and generally
only briefly described in the methodology sections of the papers. To facilitate
implementation and accurate replication of interventions by other studies it has been
recommended that authors publish a manual of reference that methodologically describes the
intervention (Uebelacker et al., 2010). An example of this is the MBSR intervention and its
derivatives (e.g., Mindfulness-based Relapse Prevention, MBRP (Bowen et al., 2009)) that
have standardized programs and teacher trainings. The manual should describe the sequence
of events in any given session of the intervention. It should include descriptions of physical
movements, timing, detailed instruction on breathing exercises and focusing of the mind, the
presence/absence of ethical/spiritual themes for the sessions, a description of the
environment (lighting, music, temperature), details about the meditation (type, length,
guided or not, seated or lying down, eyes opened or closed), and other aspects that are
important when implementing the intervention such as group size, target population,
instructor’s background and experience, and use of props. A manual allows for a uniform
delivery of the intervention and is important for determining validity and reliability.
Manuals can be used to compare different mind-body interventions and assist in identifying
the physiological and psychological mechanisms underlying any treatment effects. For
example, some yoga interventions might emphasize physical movement and breath over
meditation, others might be of slower pace with increased focus on yoga philosophy, and
others might prioritize meditation. Some meditation practices approach it as an open range
state with general awareness, while other practices prioritize arriving to more concentrative
states. An exploration of how these different practices might benefit different populations
and diseases in different ways is interesting from a clinical point of view and from a
mechanistic perspective.

The influence of the instructor is important. Instructors should be monitored to ensure
maintenance of methodological rigor, consistency, and fidelity to the content of the
intervention. Using instructional media specifically developed for the study (DVDs, audio
CDs, and/or websites) can be an effective strategy to reduce the potential for instructor
generated bias. However, using recorded practice sessions might not be ideal for monitoring
adherence to protocol and ensuring participant safety. Ways of reducing bias and optimizing
fidelity and consistency of mind-body interventions include: using more than one instructor,
placing a person in the room to specifically evaluate the instructor and class content,
questioning participants for their opinion on the quality of each session, or using a mixture
of recorded instructions and personal presence.

4.3 Limitations
A significant issue for this review, as for all systematic reviews, comes from publication
bias, that is, the tendency to report and publish results that show significant findings
differently from results that are negative or inconclusive (Dickersin, 1997; Dwan et al.,
2008). Therefore, due to the deficit in published articles reporting negative results, caution is
warranted when affirming, based on the published literature, that a specific intervention is an
effective treatment, as those results may have been generated in studies for which effects
sizes were at the large tail of the distribution, potentially leading to an over-estimation of the
true effect sizes. Our review has other limitations too. Our literature search was limited to
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English written peer-reviewed articles and excluded conference communications or doctoral
theses. As mentioned previously, the small number of studies available, the variety in
research design, and the differences in smoking primary outcomes significantly limits our
ability to find a definite answer to our main research question. Despite these issues, our
review provides evidence that encourages investigating further the potential of mind-body
treatments to improve smoking cessation outcomes.

4.4 Future directions in mind-body research for smoking cessation
All fourteen studies eligible for this review suggest that mind-body interventions could aid
smoking cessation. However, mind-body research for smoking cessation is still in its very
early stages and further investigation on the topic is needed. Research areas that we consider
in need of more immediate effort are: the development of objective measures of yoga and
meditation practice (e.g. mindfulness, acceptance, resilience, reactivity, stress, breathing,
awareness, meditative state) and their inclusion in intervention trials; the application of
standard outcome measures of smoking cessation such as those proposed by Hughes (2003)
and by West and collaborators (2005); the publication of interventions in manual form to
allow reliable replication and future implementation; the study of the long term effects of
these practices on nicotine addiction; and, the development of tools to monitor objectively
self-practice, compliance, and adherence with the interventions. Once enough evidence
supports the efficacy of mind-body strategies to improve smoking cessation, other questions
to be pursued might be: Are specific practices more effective for smoking cessation than
others? What are the individual predictors of success for each type of mind-body practice?
Are mind-body interventions for smoking cessation adaptable and effective to treat other
substance use disorders?

4.5 Conclusion
This review provides a description of mind-body therapies for smoking cessation. We have
reviewed, evaluated, and summarized the existing literature applying mind-body treatments,
examined some of the challenges of mind-body research, and explored future directions.

The impact of smoking, together with the increase in use and demand for alternative non-
drug based treatments (Barnes et al., 2008), underscores the need for investigating new
smoking cessation strategies. Mind-body practices are a good candidate. We identified
fourteen studies that matched our eligibility criteria. All fourteen suggested that mind-body
practices could be beneficial for improving smoking cessation. However, due to the scarcity
and limitations of the studies available, more clinical trials with larger sample sizes,
adequate control conditions, measures of adherence and compliance, and objective
standardized outcomes, are needed to establish if mind-body practices are efficacious as
smoking cessation treatments.
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Figure 1.
Flowchart of article eligibility and final inclusion in this systematic review.
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Table 2

Study quality ratings using the Scale for Assessing Scientific Quality of Investigations in CAM (SASQI-
CAM).

Reference Score Type of
intervention Study design

Elibero et al. 2011 14/21 Hatha Yoga

RCT

Ussher et al. 2009 15/21 Body Scan

Shahab et al. 2013 14/21 Yogic breathing

Bock et al. 2011 14/21 Vinyasa Yoga

Brewer et al. 2011 17/21 Mindfulness
training

Rogojanski et al. 2011 12/21 Mindfulness

Bowen et al. 2009 15/21 Mindfulness

Cropley et al. 2007 13/21 Body Scan

Westbrook et al. 2011 14/21 Mindfulness

CTMcClernon et al. 2004 10/21 Controlled deep
breathing

Royer 1994 14/21 TM

Davis et al. 2007 13/21 MBSR

Pre-postKochupillai et al. 2005 4/21 Sudarshan Kriya
breathing

McIver et al. 2004 9/21 Hatha Yoga

RCT, randomized controlled trial; CT, controlled trial; TM, transcendental meditation; MBSR, mindfulness-based stress reduction.
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