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Abstract

Behavioral health issues such as smoking and overweight are risk factors for a variety of adverse 

health outcomes, including mortality. Over the past decade, a growing number of randomized 

controlled trials have examined the efficacy of acceptance- and mindfulness-based interventions 

for smoking cessation and weight loss. The purpose of the current meta-analytic reviews was to 

quantitatively synthesize the existing literature comparing these interventions to controls for a) 

smoking cessation and b) weight loss outcomes. Searches identified 17 smoking cessation studies 

and 31 weight loss studies eligible for inclusion. Meta-analytic results indicated a non-significant 

effect favoring acceptance- and mindfulness-based interventions over controls for smoking 

cessation (OR = 1.13) and a small, significant effect favoring these interventions over controls for 

weight loss outcomes (Hedge’s g = 0.30). Statistical heterogeneity and risk of bias were assessed. 

Subgroup and meta-regression analyses were conducted to examine moderating variables (e.g., 

sample and intervention characteristics). The findings indicated that acceptance- and mindfulness-

based interventions were at least as efficacious as active control conditions. Given the significant 

health risks associated with smoking and overweight, these findings have important clinical and 

public health implications. Limitations (e.g., relative infancy of the literature; lack of diversity in 

sample demographics) and future directions (e.g., further exploration of mediators and moderators 

of change) are discussed.
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Many of the most prominent physical health problems and causes of death in the United 

States can be linked to problematic health behavior (Mokdad et al., 2018). Thus, healthcare 
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professionals and behavioral health specialists routinely target behavior change outcomes in 

an attempt to improve patient health. Specifically, smoking and overweight may be common 

targets in clinical practice as both are important risk factors for a variety of adverse 

outcomes. For example, research has indicated that behavioral risk factors such as tobacco 

use, diet and nutrition, and physical activity are causally associated with some of the leading 

causes of death in the United States (Johnson, Hayes, Brown, Hoo, & Ethier, 2014; Murray 

et al., 2013). Seminal work by Mokdad and colleagues (2004) examining actual causes of 

death in the United States identified smoking and overweight as the two leading causes of 

mortality, with smoking accounting for approximately 18% of deaths and overweight 

accounting for approximately 15.2% (Mokdad, Marks, Stroup, & Gerberding, 2004; 

Mokdad, Marks, Stroup, & Gerberding, 2005). Similarly, newly published work by Mokdad 

and colleagues (2018) examining burden of disease (from 1990-2016) identified dietary risks 

and tobacco use as the two leading risk factors for mortality in the United States, while 

tobacco use, high body mass index, and dietary risks were the top three risk factors for 

disability-adjusted life years. Additionally, smoking and overweight are associated with 

significant economic costs including direct healthcare expenditures and the indirect costs 

associated with loss of productivity (e.g., workplace absenteeism; Centers for Disease 

Control and Prevention; CDC, 2017a, 2017b; US Department of Health and Human 

Services; USDHHS, 2014). Even still, 15.1% of United States adults are current smokers 

(Jamal et al., 2016), and 70.2% are overweight or obese (Body Mass Index; BMI ≥ 25), with 

37.7% falling into the obese category (BMI ≥ 30; National Institutes of Diabetes and 

Digestive and Kidney Diseases; NIDDK, 2017).

Health risks that are associated with modifiable behaviors such as smoking and weight loss 

present a valuable opportunity for risk reduction through intervention. Existing individual-

level interventions targeting smoking cessation and weight loss include nonpharmacological 

and pharmacological approaches, as well as combined methods (Berkel, Poston, Reeves, & 

Foreyt, 2005; Patnode et al., 2015; Saunders, Shukla, Igel, Kumar, & Aronne, 2016). 

Nonpharmacological approaches consist largely of cognitive-behavioral therapeutic 

interventions (Berkel at al., 2005; Niaura, 2008). Traditional behavior modification 

interventions include goal-setting, self-monitoring, stimulus control, problem solving, and 

relapse prevention (Abraham & Michie, 2008; Berkel et al., 2005). Additionally, 

Motivational Interviewing (Miller & Rollnick, 2013), which aims to elicit an individual’s 

own reasons for change, has been shown to be effective across a variety of health-related 

outcomes, including smoking cessation and weight loss (Armstrong et al., 2011; Lindson-

Hawley, Thompson, & Begh, 2015; Rollnick, Miller, & Butler, 2008).

Although there are many approaches targeting these two leading causes of mortality, there is 

room for improvement in weight loss and smoking cessation outcomes. Approximately 70% 

of US adults express a desire to quit smoking, and 55% report a quit attempt within the last 

year, yet only 7.4% report recently quitting successfully (Babb, Malarcher, Schauer, Asman, 

& Jamal, 2017). Abstinence rates are improved by the addition of behavioral and 

pharmacological interventions (West et al., 2015), yet quit rates for behavioral interventions 

are still fairly low, with some recent estimates indicating quit rates between approximately 

7-13% for behavioral interventions vs. approximately 5-11% for control groups (Patnode et 

al., 2015; Siu, 2015). Similarly, for weight loss, comprehensive behavioral interventions 
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generally lead to initial clinically relevant weight loss, yet these outcomes are difficult to 

maintain after treatment ceases; on average, individuals regain one-third of weight lost 

within one year (Butryn, Webb, & Wadden, 2011; Wadden, Butryn, & Wilson, 2007). The 

significant health risks associated with smoking and overweight, in combination with 

suboptimal intervention outcomes, present a challenge for the development of novel 

behavior change approaches.

One target for behavioral health changes such as smoking cessation and weight loss is 

flexible (adaptable, contextually-sensitive) responding to external cues (e.g., patterns of 

smoking after mealtime, eating while watching television) and internal cues (e.g., cravings, 

urges, anxiety, stress, boredom; Brewer et al., 2011; Forman et al., 2016; Gifford & Lillis, 

2009). These cues can become associated with opportunities for positive reinforcement (e.g., 

reward associated with food or nicotine) or negative reinforcement (e.g., stress reduction), 

thus maintaining and strengthening the short-term reinforcement contingencies associated 

with smoking or overeating (Brewer et al., 2011; Gifford & Lillis, 2009). Traditional 

behavioral approaches typically either do not rigorously target the internal cues involved in 

these reinforcement loops, or they aim to control, reduce, or avoid any sort of internal or 

external cue that may trigger the behavior (Brewer et al., 2011; Forman et al., 2013, 2016). 

Recently, acceptance-and mindfulness-based interventions have been implemented for health 

behavior change efforts, including smoking cessation and weight loss. The premise of 

utilizing these interventions for health behavior change efforts is as follows: by learning to 

relate to internal experiences in a different way (nonjudgmental acceptance, rather than 

avoidance), an individual can build behavioral flexibility (ability to adaptively engage 

behavior that is most workable in a given context) to respond to long-term rather than short-

term contingencies (e.g. long-term health outcomes associated with not smoking a cigarette 

or eating a carrot vs. short-term reward of smoking or eating a donut; Brewer et al., 2011; 

Forman et al., 2013; Lee, An, Levin, & Twohig, 2015; Olson & Emery, 2015; Tapper et al., 

2009).

Acceptance- and Mindfulness-Based Interventions

Acceptance- and mindfulness-based interventions include therapies such as mindfulness-

based stress reduction (MBSR; Kabat-Zinn, 1990), mindfulness-based cognitive therapy 

(MBCT; Segal, Williams, & Teasdale, 2002), dialectical behavior therapy (DBT; Linehan, 

1993), and acceptance and commitment therapy (ACT; Hayes, Strosahl, & Wilson, 1999), as 

well as closely-related or specialized variations (Baer, 2015, pp. 4-5). These interventions 

typically target processes (e.g., mindfulness, acceptance), rather than specific symptoms, and 

thus have important transdiagnostic value. Indeed, these interventions have demonstrated 

empirical support across a variety of targets (see Hofmann, Sawyer, Witt, & Oh, 2010; Öst, 

2014 for reviews).

Increasingly, acceptance- and mindfulness-based interventions have been utilized in health 

behavior change efforts. Research has shown positive outcomes for these interventions with 

smoking cessation (Davis, Manley, Goldberg, Smith, & Jorenby, 2014b; Gifford et al., 2004) 

and weight loss (Daubenmier et al., 2016; Forman et al., 2016; Lillis, Hayes, Bunting, & 

Masuda, 2009), as well as with substance use (Hayes et al., 2004; Li, Howard, Garland, 
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McGovern, & Lazar, 2017), diabetes management (Gregg, Callaghan, Hayes, & Glenn-

Lawson, 2007), and physical activity (Butryn, Forman, Hoffman, Shaw, & Juarascio, 2011). 

Most clinical research studies examining interventions for psychological disorders measure 

efficacy in terms of symptom reduction. The primary aim of acceptance- and mindfulness-

based interventions, however, is not to control or get rid of unpleasant internal experiences, 

but rather to relate to these experiences in a way that allows for greater behavioral flexibility. 

Given this, these therapies may be particularly well-suited for behavior change efforts, and 

likewise, behavior change or related outcomes may be an especially appropriate measure of 

efficacy for acceptance- and mindfulness-based interventions.

Previous Reviews and Objectives of the Current Study

In addition to the theoretical rationale for implementing acceptance- and mindfulness-based 

interventions for health behavior change outcomes, there is growing empirical evidence that 

these interventions may be efficacious. Given that healthcare professionals and behavioral 

health specialists often work with a heterogeneous population of patients presenting a range 

of behavior change targets, it is useful to systematically explore the empirical support for the 

implementation of these interventions for a variety of health behavior change outcomes. As 

referenced, smoking and overweight are two leading risk factors for adverse health 

consequences and mortality. Additionally, there is a burgeoning literature exploring 

acceptance- and mindfulness-based interventions for the specific health behavior change 

outcomes of smoking cessation and weight loss. As such, the purpose of the current review 

is to quantitatively synthesize the evidence from randomized controlled trials (RCTs) 

examining the efficacy of acceptance- and mindfulness-based interventions for these two 

particularly common and important health behavior change targets: smoking cessation and 

weight loss.

Previous smoking cessation reviews.

A recent literature review by de Souza and colleagues (2015) concluded that mindfulness-

based interventions may be useful for smoking cessation efforts, though the review did not 

include a quantitative component. Additionally, a recent meta-analysis exploring 

mindfulness compared to standard treatment for smoking cessation found significant effects 

for mindfulness training over and above other standard treatments for smoking cessation at 

17-24 weeks (relative risk = 1.88, 95% CI = 1.04, 3.40), and non-significant effects at 4-6 

weeks (relative risk = 1.52, 95% CI = 0.95, 2.45); however, the review included only four 

randomized controlled trials (RCTs; Oikonomou, Arvanitis, & Sokolove, 2016). A more 

recent meta-analysis of RCTs explored the use of Mindfulness Meditation (MM)-specific 

interventions for smoking cessation, finding no significant effects for MM over and above 

controls for smoking cessation behavior (odds ratio at 2-4 weeks = 1.61, 95% CI = 0.98, 

2.65, 5 RCTs; odds ratio at longest measured follow-up = 2.52, 95% CI = 0.76, 8.29, 6 

RCTs; Maglione et al., 2017). The authors noted the limited number of RCTs, the 

heterogeneity in interventions, and the variation in study quality as limitations. Li et al. 

(2017) recently conducted a review and meta-analysis examining mindfulness-based 

interventions for substance misuse, including smoking, indicating effects approaching 

significance for mindfulness treatment vs. control for smoking cessation at post-treatment 
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(odds ratio = 1.76, 95% CI = 0.98, 3.15, p = 0.056, 4 RCTs). Finally, Lee et al. (2015) 

conducted a similar meta-analysis examining ACT for substance use and reported a 

significant effect favoring ACT over control groups for smoking cessation (Hedge’s g = 

0.42, 95% CI = 0.19, 0.64, p < .001, 5 RCTs). Notably, studies included in previous smoking 

cessation reviews commonly compared acceptance- or mindfulness-based interventions to 

active control conditions.

Previous weight loss reviews.

Two recent literature reviews outlining the current state of the literature on mindfulness-

based interventions for weight loss (Olson & Emery, 2015) and obesity-related behaviors 

(O’Reilly, Cook, Spruijt-Metz, & Black, 2014), reported initial support for the efficacy of 

these interventions. Katterman et al. (2014b) examined the specific strategy of Mindfulness 

Meditation for binge-eating, emotional eating, and weight loss, finding only mixed support 

for MM for weight loss. None of the aforementioned reviews included a quantitative meta-

analytic component. More recently, three meta-analyses have examined the efficacy of 

acceptance- and/or mindfulness-based interventions for weight loss and associated 

behaviors. Rogers et al. (2017) reported small post-treatment effects for acceptance- and 

mindfulness-based interventions on BMI in overweight and obese populations (Hedge’s g = 

0.47, 95% CI = 0.30, 0.65, p < .01, 8 total studies); these effects were similar when 

including only RCTs in analyses (Hedge’s g = 0.43, 95% CI = 0.21, 0.65, 5 studies). 

Another meta-analysis conducted by Ruffault and colleagues (2017) showed no significant 

advantage for mindfulness and acceptance-based interventions vs. controls on BMI change 

baseline to post-intervention (Mean Difference = −0.15kg/m2, 95% CI = −0.59, 0.29, p = 

0.50, 9 RCTs). Finally, a third meta-analysis by Carrière and colleagues (2018) examined 

mindfulness (but not acceptance-based) interventions and demonstrated small effects for 

these interventions for weight loss from pre- to post-intervention (Hedge’s g = 0.42, 95% CI 

= 0.26, 0.59, p < .001, 16 studies). The authors also reported that mindfulness interventions 

showed small effects on weight loss when only including controlled studies (Hedge’s g = 

0.35, 95% CI = 0.02, 0.67, p < .05, 13 studies; Carrière, Khoury, Günak, & Knäuper, 2018). 

Notably, for results examining controlled studies specifically, previous reviews typically 

included studies with both active and non-active control groups.

Need for the current review.

Overall, the state of the evidence for acceptance- and mindfulness-based interventions for 

smoking cessation and weight loss to date has been mixed. Reviews have often focused on 

one specific type of mindfulness strategy. Furthermore, some reviews have included brief 

laboratory-based interventions that may not be representative of the impact of therapeutic 

programs, and some of the smoking cessation reviews have discussed studies that did not 

explicitly recruit participants who were aiming to quit smoking. Additionally, numerous 

reviews have included populations that may have increased heterogeneity (e.g., individuals 

with Binge Eating Disorder -- BED, alcohol abuse problems, or mild intellectual disability, 

bariatric surgery patients), which may have influenced outcomes. Moreover, most reviews 

have not included doctoral dissertations or searched clinical trial registries for unpublished 

data, introducing an increased risk of the “file drawer problem.” Additionally, several recent 

reviews have not included a meta-analytic component. Quantitative reviews can provide 
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unique insight into the magnitude of an effect. Furthermore, while reviews examining weight 

loss have been promising in terms of pre- to post-intervention weight loss, the outcomes for 

reviews that have compared acceptance and/or mindfulness-based interventions to controls 

have been mixed and have generally reported substantial heterogeneity. Thus, there is a need 

for further exploration of whether these interventions provide an advantage over other 

interventions or the passage of time. Finally, given the relative infancy of the literature 

examining these interventions for health behavior change outcomes, any one study adds 

valuable information to meta-analytic results. Multiple new (and in some cases large-scale) 

RCTs have been published since the publication of previous reviews, and thus updated meta-

analyses will provide useful information regarding current evidence for efficacy. In sum, 

recent reviews have provided important information, however, given the characteristics of 

recent reviews, the mixed evidence to date, and newly published studies, a rigorous 

quantitative exploration of the efficacy of acceptance- and mindfulness-based interventions 

compared to controls for smoking cessation and weight loss is warranted.

There are clear conceptual and theoretical similarities as well as operational overlap between 

acceptance- and mindfulness-based interventions (Vøllestad, Nielsen, & Nielsen, 2012). As 

such, the present review will include both acceptance- and mindfulness-based interventions. 

Furthermore, because providers often work with a variety of patients and target a variety of 

health behavior change outcomes, the review will provide an updated quantitative synthesis 

of the efficacy of these interventions for two particularly prominent behavioral health risk 

factors: smoking cessation and weight loss, and will thus provide unique practical utility for 

healthcare and behavioral health professionals. Additionally, by examining only RCTs, the 

current review provides insight into whether these interventions are superior to the passage 

of time, treatment-as-usual, or other interventions. Finally, by including a quantitative meta-

analytic component, the current review provides insight into the magnitude of the potential 

effect for these interventions compared to controls.

Method

Search Strategy

Database search strategies were developed with the assistance of a health sciences librarian 

with expertise in searches for systematic reviews. The final search was conducted in 

February 2019 in the following databases: PubMed, CINAHL (EBSCO), PsycINFO, and 

ProQuest Dissertations and Theses. Both index and keyword methods were used in order to 

maximize sensitivity. There was no time frame exclusion based upon publication date. The 

English language filter was applied, and customized filters were utilized to identify 

randomized controlled trials. The PubMed search strategy can be found in Appendix A, and 

detailed search strategies for all other databases are available by request. First, titles and 

abstracts were screened for potential inclusion. Next, relevant articles were obtained in full-

text and were assessed for eligibility. Finally, in an effort to reduce the impact of publication 

bias, we searched ClinicalTrials.gov (and emailed investigators of potentially relevant 

studies) and emailed the Association for Contextual Behavioral Science listserv in an 

attempt to obtain quality unpublished data that may be relevant to the current meta-analyses. 

Total yield and duplicate count can be found in Figure 1, PRISMA flow diagram.
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Eligibility Criteria

In order to be included in the current review, the study had to: be an RCT; include an 

acceptance- or mindfulness-based intervention compared to a control; include change in 

weight/BMI or smoking abstinence as an outcome; have at least one pre- and post-

intervention measure; be a peer-reviewed publication, a doctoral dissertation, or be 

registered on ClinicalTrials.gov; be reported in English.

Studies were excluded from the current review if the study: was targeted at a group with a 

specific medical diagnosis other than obesity, diabetes, or cardiovascular disease (medical 

conditions reasonably associated with the outcome variables); was targeted at a group with a 

specific psychological diagnosis (e.g., substance use, binge drinking, intellectual disability, 

chronic pain, elevated depressive or anxiety, specific eating pathology – this included studies 

that were primarily focused on patients with elevated BED symptoms, even if subthreshold); 

was targeted at pregnant women; was targeted at post-bariatric surgery patients; was lab- or 

experimental-based rather than intervention-based; evaluated other meditation interventions 

(e.g., yoga, tai chi, quigong, transcendental meditation, integrative body-mind training, 

Buddhist walking); was targeted at children/adolescents; was a masters or medical thesis; (if 

smoking cessation study) the intervention was not framed as an attempt to quit smoking.

Reference sections of eligible studies and previous reviews were used to identify additional 

studies that potentially met inclusion criteria. See Figure 1 for PRISMA flow diagram and 

Appendix A (Table A.1) for detailed explanations for exclusion of the studies that were 

screened in full-text.

Data Collection

Coded data included: participant characteristics (age, sex, % white, baseline BMI for weight 

loss studies, and cigarettes smoked per day for smoking studies), intervention characteristics 

(primarily mindfulness-focused vs. primarily acceptance-based behavioral intervention, 

duration of intervention), control type, outcome data (change in BMI, change in weight, 

point-prevalence abstinence, prolonged abstinence, continuous abstinence), and time to 

follow-up (months). Two reviewers independently abstracted and coded data from all studies 

using a standardized extraction protocol. Any coding discrepancies were discussed and 

resolved by consensus.

Outcome data were extracted based on the reported follow-up measurement closest to one 

month post-intervention. The time frame of one month post-intervention was chosen in 

advance in an attempt to gather outcome data that would be from similar time points for all 

studies. Many studies analyzed outcomes based on an intention-to-treat (ITT) sample, 

including all randomized participants in the final analysis, regardless of whether or not the 

participants completed treatment and provided assessment data. For smoking cessation 

studies, this typically meant classifying missing data as “smoking” or “not abstinent.” For 

weight loss studies, this often involved an imputation process. Intention-to-treat (ITT) data 

were utilized if available, and in these cases sample size was entered into calculations as the 

size of the ITT sample. If multiple outcome measures were reported for smoking cessation 

studies, we utilized the most stringent measure reported. This meant prioritizing outcome 
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data as follows: sustained/continuous abstinence, prolonged abstinence, repeat point 

prevalence abstinence, and point prevalence abstinence (longest point prevalence measure 

reported). Additionally, we utilized biologically confirmed abstinence when reported. If full 

data for both change in weight and change in BMI were reported in weight loss studies, we 

used change in BMI as the outcome variable, which is consistent with previous research 

(Armstrong et al., 2011).

When a study included multiple intervention arms, we utilized the intervention arm that 

most purely represented a mindfulness- or acceptance-based intervention and that provided 

the most relevant comparison to the control condition. When a study used multiple control 

arms, we included the control arm that provided the strongest comparison.

If the study did not provide sufficient data for calculating an effect size, authors were 

contacted in an attempt to obtain the necessary data. Depending on the data available, 

calculating an effect size for change scores (e.g., change in BMI/weight from baseline to the 

follow-up time point) can require a pre-post correlation, a statistic that is rarely reported, so 

all authors were contacted for weight loss studies. When data were provided directly from 

the author, we prioritized using these data over the data reported in the manuscript. 

Therefore, if the author directly provided all requested relevant data on study “completers,” 

but not on all participants with ITT, we used the completer data.

Quality Assessment

The first author assessed risk of bias using the Cochrane risk of bias tool (Higgins et al., 

2011). This tool assesses risk of bias across seven domains: 1) Selection bias – random 

sequence generation; 2) Selection bias – allocation concealment; 3) Performance bias – 

blinding (participants and personnel); 4) Detection bias – blinding (outcome assessment); 5) 

Attrition bias – incomplete outcome data; 6) Reporting bias – selective reporting; and 7) 

Other bias – other sources of bias. Each domain is rated as either Low risk of bias, High risk 

of bias, or Unclear risk of bias based upon reported study protocol and characteristics.

Statistical Analyses

Data were analyzed using Comprehensive Meta-Analysis (CMA) software. The primary 

outcomes were: a) smoking abstinence and b) change in BMI/weight.

For smoking cessation studies, effect sizes were calculated using odds ratios (OR). If an OR 

reported in the manuscript was in a format that could be directly entered into CMA, the 

reported effect size was used in the analyses. If not, available data were utilized to calculate 

an OR in CMA. One study (Bricker et al., 2014b) reported an OR with a markedly 

asymmetrical confidence interval. Because CMA uses the confidence interval to calculate 

the standard error of the effect size, raw outcome data from this study were used to calculate 

the study’s effect size. Overall, this resulted in seven studies for which an OR was directly 

reported, eight studies for which raw data were entered, and two studies for which a chi-

square value was entered and converted to an OR.

For weight loss studies, effect sizes were calculated using a Hedge’s g, standardized by the 

change score standard deviation. In order to calculate a standardized difference in means or a 
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Hedge’s g statistic for a difference score, CMA requires the pre-post correlation for the 

outcome variable (i.e., BMI or weight), though it is not directly used in all calculations. If 

the pre-post correlation for the total sample was not obtained from the study author, the 

correlations were estimated, as follows. First, if a pre-post correlation could be calculated for 

treatment and control groups based on available study data, a Fisher’s z transformation was 

used for each individual correlation, and the average of the two Fisher’s z values was 

calculated to estimate a total sample pre-post correlation for the study (Silver & Dunlap, 

1987). Ultimately, there were 17 studies for which pre-post correlations were obtained or 

calculated. These 17 studies were used to estimate a pre-post correlation value for the 

remaining 14 studies. In order to estimate the correlation values, a Fisher’s z transformation 

was used on all raw correlation values. Then, the average of the Fisher’s z values was 

calculated. Finally, the average Fisher’s z value was transformed back to a correlation 

(Silver & Dunlap, 1987). Based on these calculations, all unavailable pre-post correlations 

were thus estimated to be 0.967.

For 28 of the weight loss studies, the Hedge’s g was calculated by obtaining the mean and 

standard deviation change in BMI/weight (from pre-intervention to the relevant follow-up) 

for intervention and control groups and standardizing using the pooled change score 

standard deviation. For the three remaining weight loss studies, for which the mean and/or 

standard deviation of the change scores were not reported, the pre- and follow-up means and 

standard deviations and the estimated pre-post correlation were entered. These were then 

used to calculate the standard deviation of the change score and subsequently the Hedge’s g 
standardized by the change score standard deviation. Standardizing using change scores and 

pooled standard deviation was preferred to standardization by post-scores because our aim 

was to assess the effect of the intervention on change in BMI/weight relative to change that 

occurred in control groups. Additionally, this approach was preferred because in studies with 

smaller sample sizes, intervention and control participants may have important pre-

intervention differences even after randomization, and a change score is less impacted by 

these potential differences than a post-score would be (Johnsen & Friborg, 2015). This 

approach has been utilized in previous meta-analytic work (McGuire et al., 2014). If any 

relevant standard deviations were not directly reported, we calculated them based on 

reported statistics (i.e., standard error, 95% CI). All effect sizes were standardized so that 

positively keyed results (i.e., smoking cessation, weight loss) were indicative of the 

intervention group performing better than the control. Conventional interpretations of 

Hedge’s g effect sizes are as follows: small = 0.2, medium = 0.5, large = 0.8 (Cohen, 1988).

Effect size estimates for both meta-analyses were calculated using a random-effects model 

due to the variability in intervention type, treatment modality, and population, among other 

characteristics (Borenstein, Hedges, Higgins, & Rothstein, 2009). Heterogeneity in effect 

sizes was assessed using Q and I2 statistics. Moderation and subgroup analyses were used to 

explore moderation by sample and methodological features that were hypothesized to have 

an impact on effect size outcomes. Moderation analyses were performed using mixed-effects 

subgroup analyses for categorical variables and method of moments meta-regression for 

continuous variables. Moderation and subgroup analyses excluded studies that did not report 

on the relevant moderator variable. Subgroup analyses only included studies with three or 

more studies classified within the same subgroup. Publication bias was assessed through 
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visual inspection of a random-effects funnel plot, Duval and Tweedie’s (2000) trim-and-fill 

analyses (based on the random-effects model), and an estimate of Fail-safe N.

Results

Smoking Cessation Meta-Analysis

Study and participant characteristics.—Search strategy and selection criteria yielded 

17 smoking cessation studies for inclusion. Studies were completed between 2004 and 2019. 

Fourteen studies were peer-reviewed publications, one study was a doctoral dissertation, and 

two studies were unpublished studies registered on ClinicalTrials.gov for which investigators 

provided data. Fifteen of the studies were conducted in the United States, one was conducted 

in Scotland, and one was conducted in Ireland. All studies compared an acceptance- or 

mindfulness-based intervention to an active control group. Eleven studies examined a 

primarily acceptance-based behavioral intervention, and six studies examined a primarily 

mindfulness-focused intervention. For outcome, nine studies used 7-day point prevalence 

abstinence as the outcome measure, four studies used 30-day point prevalence abstinence, 

two studies used continuous abstinence, one study used 24-hour point prevalence abstinence, 

and one study used prolonged abstinence. Ten studies confirmed abstinence biologically, and 

seven studies did not. The seventeen studies had a total of 5,195 participants included in 

analyses with sample sizes ranging from 49 to 2,637. Participant characteristics were 

estimated based on demographic characteristics reported in each study, which often led to 

utilizing demographic information reported on all randomized participants (e.g., including 

completers and non-completers), rather than only those who were included in analyses (e.g., 

only completers). Additionally, not all studies reported on all demographic characteristics, 

and thus overall estimates are based on reported characteristics. Participants had a mean age 

of 45.52 years, were 32.17% male, 75.21% Caucasian, and smoked 19.13 cigarettes per day 

on average. See Appendix A (Table A.2) for detailed study characteristics.

Effect size analyses.—A mean effect size (odds ratio, [OR]) was computed to compare 

acceptance- and mindfulness-based interventions to controls. Random-effects modeling 

indicated that the overall effect size favored acceptance- and mindfulness-based 

interventions over controls, but was not statistically significant (OR = 1.13, 95% CI = 0.86, 

1.48, z = 0.89, p = .373, k = 17). The aggregated odds ratio demonstrates that, on average, 

the acceptance- or mindfulness-based conditions had a 13% higher odds of being abstinent 

from smoking at follow-up measurement than control conditions. Figure 2 summarizes 

treatment effects for smoking cessation.

Heterogeneity analyses.—The Q statistic (a measure of heterogeneity) indicated 

significant heterogeneity (Q(16) = 44.10, p < .001). The I2 statistic, which demonstrates the 

percentage of total variance due to heterogeneity and which is not directly impacted by the 

number of studies, was also calculated (Borenstein et al., 2009). The I2 statistic (I2 = 63.72) 

indicated that a sizeable variation in effect size across studies was due to heterogeneity. 

Thus, moderation analyses were justified.
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Subgroup and meta-regression analyses.—Sample characteristics were examined as 

potential moderators of effect size. Meta-regression analyses indicated no significant 

moderation by sample age (Q = 0.61, df= 1, p > .10, k = 17; β = −0.03, z = −0.78, p > .10), 

percentage of the sample that was male (Q = 0.31, df=1, p > .10, k = 17; β = 0.73, z = 0.55, 

p > .10), percentage of the sample that was Caucasian (Q = 0.05, df = 1, p > .10, k = 15; β = 

−0.23, z = −0.23, p > .10), or sample baseline cigarettes smoked per day (Q = 1.75, df=1, p 
> .10, k = 12; β = 0.07, z = 1.32, p >.10). Additionally, intervention characteristics were 

examined using meta-regression and mixed-effects subgroup analyses. Meta-regression 

analyses indicated no significant moderation by intervention duration in months (Q = 0.03, 

df = 1, p > .10, k = 16; β = −0.01, z = −0.18, p >.10) or length of time to follow-up 

measurement in months (Q = 1.15, df = 1, p > .10, k = 16; β = −0.11, z = −1.07, p > .10). 

Mixed-effects subgroup analyses revealed no significant differences in effect size between 

primarily acceptance-based behavioral interventions and primarily mindfulness-focused 

interventions (Q = 0.08, df = 1, p > .10, k = 17) or between in-person and remotely-delivered 

interventions (Q = 0.08, df = 1, p > .10, k = 17). Additionally, mixed-effects subgroup 

analyses revealed no significant difference based on type of abstinence measurement (Q = 

0.54, df = 1, p > .10, k = 13), although this analysis only included 30-day and 7-day point-

prevalence abstinence measurements (13 studies) as the other measurement types were not 

utilized in a sufficient number of studies to be included in moderation analyses. Further, 

mixed-effects subgroup analyses revealed no significant difference in effect size between 

studies that were published and those that were not (Q = 1.27, df = 1, p > .10, k = 17), 

though the estimated effect was larger for those that were published (OR = 1.20 for 

published, k = 14 vs. OR = 0.72 for unpublished, k = 3). Finally, mixed-effects subgroup 

analyses revealed a significant difference in effect size between studies reporting on full 

intention-to-treat (ITT) samples vs. not (Q = 4.07, df = 1, p < .05, k = 17), indicating that 

effect sizes based on full ITT samples (OR = 0.94, p > .10, k = 11) were lower than those 

that were not based on full ITT samples (OR = 1.60, p < .05, k =6), as might be expected 

given penalized imputation procedures. We did not perform subgroup analyses based on type 

of control group, as nearly all controls were comprised of other commonly used approaches 

to smoking cessation, and thus were difficult to meaningfully categorize. We did not perform 

subgroup analyses based on country (United States [U.S.] vs. other) because only two 

studies were conducted outside of the United States.

Publication bias.—Potential publication bias was examined through visual inspection of a 

funnel plot and through trim-and-fill analyses. Given that the overall effect was already non-

significant, estimation of a Fail-safe N for the smoking cessation meta-analysis was not 

appropriate. As shown in Figure 3, the random-effects funnel plot of standard error by log 

odds ratio appears to be symmetrical, providing little evidence of publication bias. Trim-and-

fill analyses based on the random-effects model did not reveal a need for adjustment of the 

effect size estimate, and no studies were imputed, again indicating little evidence of 

publication bias. Even still, current results should be interpreted in the context of the still-

existing potential for publication bias.

Study quality: Risk of bias.—Study quality was assessed using the Cochrane risk of 

bias tool. Study quality was assessed using the Cochrane risk of bias tool. Approximately 
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half of the smoking cessation studies described methods used for random sequence 

generation, resulting in a low risk of bias rating for this category. Many studies did not 

describe allocation concealment processes, resulting in an unclear rating in this category for 

over half of the included studies. Performance bias was rated as either unclear or high in the 

majority of studies. The nature of psychological intervention studies often results in 

participants being aware of their condition (particularly if the intervention compares 

treatment vs. waitlist control), which increases the risk of potential performance bias. 

Detection bias was rated as low for all studies that utilized biologically-confirmed 

abstinence and as unclear for studies that used self-reported abstinence. The majority of 

studies were classified as low risk for attrition bias, as most studies had a comparable 

dropout rate for treatment and control groups, and many studies reported no significant 

differences on relevant baseline variables between drop-outs and treatment completers. 

Additionally, some studies reported on ITT samples. The majority of studies appeared to 

report on the outcomes that they planned to measure and were therefore rated as low risk of 

reporting bias. Finally, there were a variety of other study characteristics and methodological 

properties that may have presented a risk of bias, which resulted in numerous studies 

receiving an unclear risk of bias rating for the “other risk of bias” category. Notably, all 

unpublished studies were rated as unclear risk of bias for this category as they were not 

subjected to the peer review process. Overall results for risk of bias assessments are depicted 

in Figure 4.

Weight loss meta-analysis

Study and participant characteristics.—The search strategy yielded 31 weight loss 

studies to be included in the meta-analysis. Studies were completed between 2008 and 2019. 

Twenty-five studies were peer-reviewed publications, five studies were doctoral 

dissertations, and one study was an unpublished study registered on ClinicalTrials.gov for 

which the investigator provided data. Twenty-one studies were conducted in the United 

States, two in the Netherlands, two in Greece, and one in each of the following countries: 

Portugal, India, Finland, Austria, Canada, and the United Kingdom. Seventeen studies were 

classified as examining a primarily mindfulness or mindfulness-meditation-focused 

intervention, and 14 studies were classified as examining an acceptance-based behavioral 

intervention. Twenty-two studies compared an acceptance- or mindfulness-based 

intervention to an active control group (14 active but “non-psychological” interventions and 

eight “other psychological” interventions), and nine studies compared the intervention to a 

waitlist control group. Fifteen studies reported change in BMI over time, and thus BMI was 

used to calculate effect sizes for these studies. The remaining 16 studies reported change in 

weight over time (but did not report change in BMI in a manner that allowed for usable 

data)1, and thus change in weight was used to calculate an effect size for these studies. The 

31 studies had a total of 2,076 participants included in analyses with sample sizes ranging 

from 19 to 194. Participant characteristics were estimated based on demographic 

characteristics reported in each study, which often led to utilizing demographic information 

reported on all randomized participants (rather than only those who were included in 

1Note: We used change in weight data from the dissertation of Spadaro et al., 2018 as this data was most comparable to data used 
from other studies.
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analyses). Additionally, not all studies reported on all demographic characteristics, and thus 

overall estimates are based on reported characteristics. Participants had a mean age of 45.38, 

a mean BMI of 33.45, were 72.48% Caucasian, and 14.39% male, with ten studies including 

only female participants. See Appendix A (Table A.3) for detailed study characteristics.

Effect size analyses.—A mean effect size (Hedge’s g) was computed to compare 

acceptance- and mindfulness-based interventions to controls. Random-effects modeling 

indicated that the overall effect size demonstrated a small, statistically significant effect 

favoring acceptance- and mindfulness-based interventions over controls (Hedge’s g = 0.30, 

95% CI=0.15, 0.45, z = 3.97, p < .001, k = 31). Figure 5 summarizes weight loss treatment 

effects for each of the 31 studies.

Heterogeneity analyses.—The Q statistic indicated significant heterogeneity (Q(30) = 

78.03, p < .001). Similarly, the I2 statistic indicated that a sizeable variation in effect size 

across studies was due to heterogeneity (I2 = 61.55). Thus, moderation analyses were 

justified.

Subgroup and meta-regression analyses.—Sample characteristics were examined as 

potential moderators of effect size. Meta-regression analyses indicated that sample mean age 

significantly moderated effect size (Q = 16.47, df = 1, p < .001, k = 31, R2 = .50), indicating 

that younger sample age was associated with larger effect size (β = −0.03, z = −4.06, p 
< .001). Additionally, sample baseline BMI significantly moderated effect size (Q = 16.20, 

df = 1, p < .001, k = 30, R2 = .49), indicating that lower sample BMI was associated with 

larger effect size (β = −0.07, z = −4.03, p < .001). Meta-regression analyses indicated no 

significant moderation by percentage of the sample that was male (Q = 0.20, df = 1, p > .10, 

k = 29; β = 0.16, z = 0.45, p > .10) or percentage of the sample that was Caucasian (Q = 

0.01, df = 1, p > .10, k = 21; β = 0.04, z = 0.08, p > .10). Finally, meta-regression analyses 

indicated no significant moderation by length of time to follow-up measurement in months 

(Q = 0.80, df = 1, p > .10, k =31; β = −0.07, z = −0.89, p >.10), but did indicate that 

intervention duration in months approached significance as a moderator (Q = 3.73, df = 1, p 
= .0536, k =31, R2 = .08) such that shorter interventions were associated with larger effect 

sizes (β = −0.04, z = −1.93, p = .0536).

Mixed-effects subgroup analyses revealed a significant difference in effect size between 

studies conducted in the United States as compared to other countries (Q = 6.78, df = 1, p 
< .01, k = 31), indicating that the studies conducted outside the United States resulted in 

greater effect size outcomes than those conducted in the United States (non-U.S. studies: 

Hedge’s g = 0.58 ,p < .001, k = 10; U.S. studies: Hedge’s g = 0.18, p < .05, k = 21). Mixed-

effects subgroup analyses revealed no significant differences between studies that used 

primarily mindfulness-based interventions and primarily acceptance-based interventions (Q 
= 0.03, df = 1, p > .10, k = 31). Mixed-effects subgroup analyses did not indicate that effect 

size varied significantly by type of control group (classified as: waitlist, active/non-

psychological, or other psychological intervention; Q = 2.82, df = 2, p > .10, k = 31). 

Notably, however, exploring subgroups indicated that there was only significant evidence for 

the effect of acceptance- or mindfulness-based interventions vs. control when the control 

type was waitlist (Hedge’s g = 0.50, p < .001, k = 9), while the effects when compared to 
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active/nonpsychological controls (Hedge’s g = 0.20, p =.083, k = 14) and other 

psychological interventions (Hedge’s g = 0.25, p = .074, k = 8) only approached 

significance. Additionally, mixed-effects subgroup analyses did not indicate that effect size 

varied significantly by type of measurement (weight vs. BMI; Q = 0.66, df = 1, p > .10, k = 

31). Further, mixed effects subgroup analyses revealed no significant differences in effect 

size between studies that were published and studies that were unpublished (Q = 0.22, df= 1, 

p > .10, k = 31), though those that were published reflected a greater overall and significant 

effect (Hedge’s g = 0.32, p < .001, k = 25) than those that were unpublished, which reflected 

a smaller and non-significant effect (Hedge’s g = 0.22, p > .10, k = 6). Finally, mixed-effects 

subgroup analyses revealed no significant difference in effect size between studies reporting 

on full intention-to-treat samples vs. not (Q = 0.48, df = 1, p > .10, k = 31).

Exploratory analyses.—Given the substantial heterogeneity across studies and 

moderation findings based on variables that were determined to be examined a priori, 
additional analyses were conducted in an effort to explore the results in further detail.

First, given the visibly large overall effect size in the Mantzios (2015) study, we conducted 

one-study removed analyses to gain insight into the extent to which this single study may 

have impacted the overall effect size outcome. When the study was removed from analyses, 

the weighted mean effect size was smaller, but still statistically significant (Hedge’s g = 

0.25, 95% CI = 0.13, 0.37, z = 3.96, p < .001). Additionally, because the Frayn 

(unpublished) study had wide-ranging durations of intervention length (intervention length 

was based on sessions rather than time), we also ran one-study removed analyses for this 

study. When the study was removed from analyses, the weighted mean effect size was 

slightly larger, but comparable to overall results (Hedge’s g = 0.31, 95% CI = 0.16, 0.46, z = 

3.97, p < .001).

Finally, given the moderation findings, we conducted a meta-regression model that included 

both age and baseline BMI as moderators of effect size outcome. When both variables were 

added to the model, the overall model significantly moderated effect size outcomes (Q = 

20.76, df = 2, p < .001, k = 30, R2 = .57). Baseline BMI was a significant moderating 

variable in the model (β = −0.05, z = −1.97, p = .0489), while age only approached 

significance (β = −0.02, z = −1.89, p = .0586). Given that these results indicated that 

baseline BMI may have been the primary driver of moderation outcomes, meta-regression 

was then used to explore a model that included baseline BMI and country (United States vs. 

not). The overall model significantly moderated effect size outcome (Q = 16.93, df = 2, p 
< .001, k = 30, R2 = .47), but indicated that baseline BMI was the only significant 

moderating variable (β = −0.06, z = −2.73, p < .01), while country was non-significant (p 
> .10).

Publication bias.—Potential publication bias was examined through visual inspection of a 

funnel plot, trim-and-fill analyses, and an estimate of Fail-safe N. As shown in Figure 6, the 

random-effects funnel plot of standard error by Hedge’s g appears to be relatively 

symmetrical. Trim-and-fill analyses based on the random-effects model resulted in no 

imputed studies and no adjustment to effect size. The fail-safe N estimate indicated that an 

additional 287 studies with a mean effect size of zero would be needed to nullify the results, 
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though this number should not be over-interpreted given that its purpose is to estimate the 

number of zero-effect studies necessary to bring statistical significance to zero rather than to 

understand how zero or low effect size studies may impact clinical relevance of the meta-

analytic effect size estimate (Borenstein, 2009). As noted above, current results should be 

interpreted in the context of the still-existing potential for publication bias.

Study quality: Risk of bias.—Study quality was assessed using the Cochrane risk of 

bias tool. Approximately half of the weight loss studies described methods used for random 

sequence generation, resulting in a low risk of bias rating for this category. The majority of 

studies did not describe allocation concealment processes, resulting in an unclear selection 

bias rating in this category for many studies. Nearly half of the studies were classified as 

high risk for performance bias. As referenced above, the nature of psychological 

intervention studies often increases the risk of potential performance bias. Most studies were 

rated as low risk for detection bias because of the objective nature of weight as an outcome 

measure; self-report weight measures were rated as unclear. The majority of studies were 

classified as low risk for attrition bias, as most studies had a comparable dropout rate for 

treatment and control groups, and many studies reported no significant differences on 

relevant baseline variables between drop-outs and treatment completers. Additionally, 

numerous studies reported on ITT samples. The majority of studies appeared to report on the 

outcomes they planned to measure and were therefore rated as low risk of reporting bias.

There were a variety of other study characteristics and methodological properties that may 

have presented a risk of bias, which resulted in numerous studies receiving an unclear risk of 

bias rating for the “other risk of bias” category. Notably, participants of the Mantzios (2015) 

study were Greek soldiers who typically chose to eat a fairly regimented military meal plan, 

though this was not required. Although controls were provided the same meal plan, this 

study characteristic is notable given that the study resulted in the largest overall effect size. 

Finally, as with the smoking cessation studies referenced above, all unpublished studies were 

rated as unclear risk of bias for this category as they were not subjected to the peer review 

process. Overall results for risk of bias assessments are depicted in Figure 7.

Discussion

Acceptance- and mindfulness-based interventions aim to alter the way an individual relates 

to internal experiences. Instead of trying to avoid or get rid of unpleasant internal 

experiences, these interventions attempt to cultivate an open and nonjudgmental awareness 

and acceptance of thoughts, feelings, physical sensations, and urges in an effort to promote 

greater behavioral flexibility. Theoretically, these interventions are well-suited for health 

behavior change efforts. Specifically, smoking cessation and weight loss require a capacity 

to respond to long-term contingencies associated with improved health rather than 

responding to short-term contingencies prompted by an internal urge or craving. The present 

review and meta-analyses aimed to provide updated quantitative synthesizes of the existing 

evidence for the utility of acceptance- and mindfulness-based interventions for the important 

public health outcomes of smoking cessation and weight loss. It is our hope that the review 

has important practical utility for healthcare and behavioral health professionals.
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Smoking Cessation

The meta-analytic results indicated a non-significant effect favoring acceptance- and 

mindfulness-based interventions over control conditions for smoking cessation outcomes 

(OR = 1.13). Notably, the majority of studies included in the current smoking cessation 

meta-analysis compared an acceptance- or mindfulness-based intervention to an active 

control, many of which were commonly implemented, empirically supported intervention 

options (e.g., CBT, nicotine replacement therapy, standard behavioral treatment, 

Smokefree.gov). These results indicate that acceptance- and mindfulness-based interventions 

are likely as efficacious as many commonly used and well-supported smoking cessation 

treatment options. Though the evidence herein does not support incremental utility for 

acceptance- and mindfulness-based interventions over and above these existing treatments, it 

is practically useful for behavioral health providers to have multiple treatment approaches in 

their repertoire when working with patients.

There was substantial heterogeneity in effect size across studies, and subgroup and meta-

regression analyses identified only one significant moderating variable (intention-to-treat 

[ITT] vs. not). The finding that studies reporting on a full ITT sample resulted in lower 

effect sizes is not surprising, as missing data is often classified as “smoking” in these cases. 

Thus, dropouts (even if similar in both groups) could make it more difficult to detect a 

significant effect.

Though the current findings are generally in line with previous reviews indicating support 

for mindfulness-based (de Souza et al., 2015; Li et al., 2017; Maglione et al., 2017; 

Oikonomou et al., 2016) or ACT-based (Lee et al., 2015) interventions individually for 

smoking cessation outcomes, the non-significant meta-analytic OR effect size (1.13) 

indicated in the current results is slightly lower than those indicated in previous reviews. 

This may be due to the addition of two recently-published studies: Bricker et al. (2018) and 

McClure et al. (2019) which included 2,637 and 450 participants respectively, compared 

ACT-based interventions to strong control conditions (Smokefree.gov and CBT), and used 

ITT analyses. The Odds Ratios reported in these studies (0.89 and 0.44) were weighted 

heavily in the current meta-analysis. Finally, the present results are smaller than the 

significant effects found in meta-analyses examining various widely accepted treatments for 

smoking cessation, including pharmacotherapy. For example, Heckman et al. (2010) found 

significant effects for motivational interviewing over controls for smoking cessation (OR = 

1.45, 95% CI = 1.14, 1.83). Additionally, Wu et al. (2006) found significant effects for 

nicotine replacement therapy (NRT) vs. controls at 3-months (OR = 1.98, 95% CI = 1.77, 

2.21) and 1-year (OR = 1.71, 95% CI = 1.55, 188), and Eisenberg et al. (2008) found 

significant effects for various forms of pharmacotherapy (OR = 1.71-2.41).

Weight Loss

The results of the weight loss meta-analysis indicated a small significant effect for 

acceptance-and mindfulness-based interventions over controls (Hedge’s g = 0.30). Notably, 

a minority of the individual included studies reported a statistically significant effect for 

acceptance- or mindfulness-based interventions over controls, yet the overall aggregate 

effect was significant. Meta-analyses provide improved power and precision when 
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summarizing effects. In this case, meta-analytic techniques may have been particularly 

valuable to summarize an effect given the early stage of the literature which led to the 

inclusion of trials with smaller sample sizes that may have resulted in larger confidence 

intervals and a diminished ability to detect significant effects.

There was significant heterogeneity across studies. Meta-regression analyses indicated that 

sample age and sample baseline BMI moderated the effect such that younger sample size 

and lower baseline sample BMI were associated with larger effects. It may be that younger 

samples and those with lower BMIs may have more potential to benefit from acceptance- 

and mindfulness-based strategies as behavioral patterns may not yet be as solidly entrenched 

as those of older age or greater baseline BMI. Biological explanations for these differences 

may also be sensible (e.g., it may be more difficult for older individuals or those with a 

higher BMI to lose weight). Additionally, subgroup analyses indicated that studies 

conducted outside of the United States demonstrated larger effect sizes than those conducted 

in the United States. The finding that effect sizes for studies conducted outside of the United 

States were larger than those conducted in the United States is not unprecedented in that it 

aligns with a meta-analysis by Öst (2014) examining the efficacy of ACT. The Öst review 

found that studies conducted in the European Union resulted in larger effects than studies 

conducted in the United States and other countries. Finally, an effect approaching 

significance indicated that shorter interventions may be associated with larger effect size 

outcomes. Though this was unexpected, previous literature has suggested that briefer 

psychotherapy may result in greater initial improvement in psychological symptoms than 

longer-term therapy (Knekt et al., 2008) and that gains in therapy may not be best 

represented by a continuous and linear dose-response relationship (Howard, Kopta, Krause, 

& Orlinsky, 1986). It may also be that interactions with other potential sample and study 

characteristics influenced this outcome.

Additional exploratory meta-regression analyses examining a model including both age and 

baseline BMI indicated that BMI was likely the stronger moderating variable. Another meta-

regression model including both country and baseline BMI as moderators indicated that 

country was no longer a significant moderator. Thus, it is possible that the moderation 

findings were being driven primarily by baseline BMI status. It is possible that individuals 

with a higher BMI have a greater difficulty with distress tolerance and delayed gratification 

or may have more solidly entrenched behavioral patterns. This may result in greater 

difficulty successfully implementing acceptance- or mindfulness-based strategies, leading to 

a lower magnitude of the effect for these interventions, especially over and above other 

active control comparisons. Alternatively, it could be hypothesized that those with a higher 

BMI are more likely to benefit from any intervention in general, but do not differentially 

benefit from acceptance- and mindfulness-based strategies (i.e., they benefit similarly when 

engaged in an active control comparison condition).

Finally, previous reviews and meta-analyses examining acceptance- and mindfulness-based 

interventions for weight loss and associated behaviors have been somewhat mixed and have 

generally reported substantial heterogeneity. Additionally, quantitative syntheses to date 

have been limited in the examination of the efficacy of these interventions vs. controls. 

Rogers et al. (2017) reported small, but significant effects on BMI change for acceptance- 
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and mindfulness-based interventions (Hedge’s g = 0.43 for RCTs), while Ruffault and 

colleagues reported non-significant effects for these interventions compared to controls 

(Mean Difference = −0.15kg/mg2). Similarly, Carrière and colleagues (2018) reported small, 

but significant effects on weight loss for mindfulness-based interventions when including 

only controlled studies (Hedge’s g = 0.35). The results of the present meta-analysis therefore 

align with the gradually building evidence for the efficacy of these interventions and 

specifically contribute to the field’s understanding of the efficacy of these approaches in 

comparison to controls. Notably, the present meta-analytic results demonstrated a smaller 

overall effect size (Hedge’s g = .30) for acceptance- and mindfulness-based interventions 

compared to controls than the medium effect size (standardized mean difference = 0.51) 

reported in a meta-analysis by Armstrong et al. (2011) which compared motivational 

interviewing interventions to controls. The Armstrong meta-analysis, however, included 

mostly non-active controls, whereas the present meta-analysis included a majority of RCTs 

that utilized an active control group.

Clinical and Research Implications

Given that smoking and overweight are two leading causes of death in the US, the current 

meta-analyses have important research, clinical, and public health implications. Results are 

promising for acceptance- and mindfulness-based interventions, as they demonstrate that 

these approaches appear to be at least as efficacious as active treatment comparisons. Given 

the difficulty of quitting smoking or losing weight, behavioral health professionals 

significantly benefit from having a variety of evidence-based strategies at their disposal. 

Acceptance- and mindfulness-based approaches provide clinicians with another intervention 

strategy that can be implemented with reasonable confidence. Moreover, these interventions 

have the potential to be delivered in a group format (allowing for efficiency within a primary 

care or behavioral health setting) or remotely (potentially allowing both greater access to 

care and reduced cost). Given the magnitude of the public health impact associated with 

smoking and overweight, any improvements upon standard approaches could have a 

substantial influence on health outcomes and cost savings at a societal level.

From a clinical research perspective, future work may benefit from further exploration of the 

potential functional processes underlying topographically different health behaviors (e.g., 

smoking, weight loss). For example, experiential avoidance, defined as any attempt to alter 

or change unpleasant internal experiences, such as thoughts, emotions, bodily sensations, or 

urges (Hayes, Wilson, Gifford, Follette, & Strosahl, 1996), has been identified as a common 

process involved in the development of maladaptive behaviors associated with various forms 

of psychopathology (Chawla & Ostafin, 2007). Specifically, previous work has proposed 

that a variety of risky or problem behaviors may serve a common avoidant function and may 

be characteristic of a tendency to respond to short-term rather than long-term contingencies 

(Cooper, Wood, Orcutt, & Albino, 2003; Kingston, Clarke, & Remington, 2010; Kingston, 

Clarke, Ritchie, & Remington, 2011; Lewis & Naugle, 2017). Given that acceptance- and 

mindfulness-based therapies aim to foster a willing, nonjudgmental awareness and 

acceptance of internal experiences, they may be particularly useful in targeting functionally 

avoidant behaviors. Of particular importance to the health behaviors explored in the current 

review, previous research has demonstrated that smoking cessation and reductions in BMI 
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after acceptance-based interventions are mediated by reductions in avoidance, suggesting a 

common clinical pathway for these behaviors that may be targeted through intervention 

(Gifford & Lillis, 2009). Future RCTs should continue to conduct mediation analyses to 

understand relevant functional processes that may be driving behavior change outcomes.

Finally, many of the trials included in the current review had relatively small sample sizes 

that may have limited power to detect effects, and thus, findings may be considered 

exploratory. Future research would benefit from larger RCTs with more demographically 

diverse populations. Both smoking cessation and weight loss studies demonstrated 

substantial heterogeneity, indicating that future work examining moderators of treatment 

outcome will be important in order to best match treatment strategies to individual 

participant characteristics.

Limitations

Although the present meta-analyses provide important quantitative syntheses, several 

limitations should be acknowledged. The research in this area is still young, as all studies 

were published after year 2000. This resulted in a limited number of studies generally, as 

well as in the inclusion of a number of potentially underpowered pilot studies and doctoral 

dissertations. These studies may not be as methodologically rigorous as larger, potentially 

pre-registered trials, and thus their contribution to effect size estimates based on random-

effects modeling could be deemed excessive. Additionally, most of the studies were 

conducted in the United States and included limited ethno-racial diversity. Similarly, weight 

loss studies targeted primarily female participants, though overweight and obesity is also an 

important health issue for men. The lack of diversity in demographic features may limit 

claims of generalizability. Further, though the inclusion/exclusion criteria were developed in 

an attempt to limit heterogeneity, strict criteria can also result in a lack of generalizability to 

other populations. In addition, the analyses conducted varied between studies, with some 

studies reporting on intention-to-treat samples and others reporting on study completers 

only. Individual studies also accounted for different covariates (or no covariates) in analyses.

Outcomes examined were those reported closest to one month post-intervention. Although 

this was an attempt to obtain similar follow-up time points, there was still variability in the 

time points examined, though length to follow-up did not appear to moderate effect size 

outcomes. Previous research has indicated that the benefits of acceptance-based 

interventions over controls may be more prominent over time (Arch et al., 2012; Lee et al., 

2015; Luoma, Kohlenberg, Hayes, & Fletcher, 2012). This theorized “sleeper effect” 

hypothesizes that these interventions promote flexibility and build skills that can be useful in 

addressing challenges and persisting in values-based behavior even after interventions are 

complete (Lee et al., 2015; Lillis et al., 2016). Several studies included in the current review 

reported only a post-treatment follow-up measure, however, multiple studies also included 

longer-term follow-up measures, and some demonstrated results that may align with the 

theorized effect (e.g., Gifford et al., 2004; Lillis et al., 2016). Given the importance of 

maintaining outcomes, future research should examine outcomes at more distant follow-ups 

to further our understanding of the incremental benefits of these interventions in the long-

term.
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With regard to study quality, the majority of studies were rated as either low or unclear risk 

of bias across most categories using the Cochrane tool. The greatest risk of bias was 

performance bias. With these types of trials, participants are often aware of their group 

assignment, particularly if the trial compares the intervention to a wait-list control. Finally, 

as noted, while acceptance- and mindfulness-based interventions target hypothesized 

mechanisms of change (e.g., acceptance, mindfulness), a minority of studies conducted 

formal mediation analyses to examine these process-based mechanisms. Thus, future 

research could benefit from larger trials that would accommodate formal mediation analyses 

to identify specific mechanisms of change.

Conclusion

In conclusion, the results of the current review indicate that acceptance- and mindfulness-

based interventions show promise for the important behavioral health outcomes of smoking 

cessation and weight loss. Although somewhat exploratory in nature given the relative 

infancy of the literature, the meta-analyses found effect sizes indicating that these 

interventions are at least as efficacious as active controls for these outcomes. Given that 

smoking and overweight are two leading causes of mortality in the United States, these 

findings have important clinical and research implications. Further work is needed to deepen 

the understanding of how, why, and in what contexts these interventions are efficacious. 

Future research will benefit from high-quality RCTs of diverse samples that examine 

mediators, moderators, and maintenance of change in outcome variables.
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Appendix A

PubMed search strategy:

(((Dialectical[Title/Abstract] OR Mindfulness[Title/Abstract] OR Meditation[Title/Abstract] 

OR acceptance[Title/Abstract] OR MBSR[Title/Abstract] OR MBCT[Title/Abstract] OR 

DBT[Title/Abstract]) AND (smoking[Title/Abstract] OR smoke[Title/Abstract] OR 

smoker[Title/Abstract] OR smokers[Title/Abstract] OR nicotine[Title/Abstract] OR 

exercise[Title/Abstract] OR tobacco[Title/Abstract] OR weight[Title/Abstract] OR 

obesity[Title/Abstract] OR cigarette[Title/Abstract] OR cigarettes[Title/Abstract] OR body 

mass index[Title/Abstract] OR BMI[Title/Abstract])) OR ((“Smoking Cessation”[Mesh] OR 

“Smoking”[Mesh] OR “Tobacco Products” [Mesh] OR “Tobacco Use Disorder”[Mesh] OR 

“Tobacco Use Cessation”[Mesh] OR “Tobacco Use”[Mesh] AND “Weight Loss”[Mesh] OR 

“Obesity”[Mesh] OR “Body Mass Index”[Mesh] OR “Body Weight”[Mesh]) AND 

(“Acceptance and Commitment Therapy”[Mesh] OR “Meditation”[Mesh] OR 
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“Mindfulness”[Mesh]))) AND (randomized controlled trial[pt] OR controlled clinical 

trial[pt] OR randomized[tiab] OR randomised[tiab] OR placebo[tiab] OR “clinical trials as 

topic”[MeSH Terms:noexp] OR randomly[tiab] OR trial[ti]) AND English[lang]

Table A.1:

Reasons for exclusion of full-text screened articles

Reason for Exclusion Number Excluded

Not acceptance/mindfulness-based intervention 34

Presented same data as another study that was already included in the meta-analysis (e.g., 
process examination, dissertation that was subsequently published)

27

Not RCT 32

Weight loss/smoking cessation not reported as outcome 30

Targeted at a population with potential medical or psychological confound 10

Lab-based intervention/manipulation 9

Not dissertation, peer-reviewed publication, or registered on ClinicalTrials.gov (i.e., thesis) 5

Not framed as smoking cessation intervention (for smoking studies) 2

Not acceptance/mindfulness vs. control 2

Study design only 1

Could not access 1

=153 excluded

Note. RCT = Randomized Controlled Trial

Table A.2:

Characteristics of smoking cessation studies

Study Population Intervention 
n analyzed/ 
Total N 
analyzed; 
ITT or Not

Mean 
age

% 
male

Baseline 
cigarettes/
day

Intervention Comparison 
group

Follow-up 
time 
(months)

Country

Brewer_2011 Treatment-
seeking, 
nicotine-
dependent 
adults

33/71
Not

45.9 62.1% 20 4-week 
Mindfulness 
Training for 
smoking 
cessation 
group

4-week 
American 
Lung 
Association’s 
Freedom from 
smoking group 
treatment

0 months USA

Bricker_2013 Adult smokers 
interested in 
quitting

57/115
Not

45.05 38% Not 
reported

3-month 
web-
delivered 
ACT 
intervention

3-month web-
delivered 
National 
Cancer 
Institute 
Smokefree.gov

0 months USA

Bricker_2014a South Carolina 
State Quitline 
callers who 
were adult 
smokers

59/121
ITT

39.08 31% Not 
reported

Telephone-
based ACT 
intervention 
for smoking 
cessation (5 
sessions, 
total length 
not reported) 
+ 2 weeks 
NRT

Telephone-
delivered CBT-
based 
intervention 
delivered 
through South 
Carolina 
Quiteline (5 
sessions, total 
length not 
reported) + 2 
weeks NRT

6 months 
post-
randomization 
(unclear how 
long after 
intervention)

USA

Bricker_2014b Adult smokers 
interested in 
learning skills 
to quit 
smoking

80/164
Not

41.55 48% Not 
reported

8-week 
smartphone 
application 
ACT 
intervention

8-week 
National 
Cancer 
Institute’s 
smartphone 
application for 
smoking 
cessation 
(QuitGuide)

0 months USA
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Study Population Intervention 
n analyzed/ 
Total N 
analyzed; 
ITT or Not

Mean 
age

% 
male

Baseline 
cigarettes/
day

Intervention Comparison 
group

Follow-up 
time 
(months)

Country

Bricker_2018 Adults who 
smoked at 
least 5 
cigarettes per 
day

1,319/2,637
ITT

46.2 21% Not 
reported

12-month 
web-
delivered 
ACT 
intervention

12-month web-
delivered 
Smokefree.gov

0 months USA

Brown_2013 Adult smokers 
with a history 
of early lapse 
in prior quit 
attempts

27/49
ITT

47.68 51% 21.65 8-week 
distress 
tolerance 
treatment 
that 
incorporated 
ACT and 
exposure-
based 
principles 
(individual 
and group 
sessions) & 8 
weeks 
transdermal 
nicotine 
patch

6-week 
Standard 
behavioral 
smoking 
cessation 
treatment 
(group 
sessions and 
one individual 
phone session) 
+ 8 weeks 
transdermal 
nicotine patch

0.92 months USA

Brown_2018 Adult smokers 
who smoked at 
least 10 
cigarettes per 
day for the 
past 3 years

62/116
ITT

46.06 59% 20.10 9-week 
distress 
tolerance 
treatment 
that 
incorporated 
ACT-based 
content 
(individual, 
group, & 
phone 
components) 
+ 8 weeks 
transdermal 
nicotine 
patch

9-week 
Standard 
behavioral 
smoking 
cessation 
treatment 
(individual, 
group, & 
phone 
components) + 
8 weeks 
transdermal 
nicotine patch

0.92 months USA

Davis_2014a Moderately 
low 
socioeconomic 
status smokers 
who report 
high 
motivation to 
quit

105/196
ITT

41.65 50% 15.75 4-week 
group 
mindfulness 
training for 
smokers 
(MBSR-
based) + 3 
additional 
weeks of 
optional 
meditation 
groups + 4 
weeks NRT

Availability of 
Tobacco 
telephone 
quitline + 4 
weeks NRT

0.92 months USA

Davis_2014b Smokers living 
in low SES 
areas and who 
report high 
motivation to 
quit

68/135
ITT

44.5 53.3% 17.67 7-week 
group 
mindfulness 
training for 
smokers & 2 
weeks 
nicotine 
patch

7-week group 
American 
Lung 
Association’s 
Freedom From 
Smoking 
group program 
(“enhanced”) + 
2 weeks 
nicotine patch

0.58 months USA

Garrison_2018 Adults who 
smoked at 
least 5 
cigarettes per 
day

143/325
No

41.28 28.30% 16.11 22-day (5-15 
minute 
session) 
Mobile 
Mindfulness 
Training with 
Experience 
Sampling 
(Craving to 
Quit)

22 days of 
Experience 
Sampling only

5.28 months USA

Gifford_2004 Self-identified 
nicotine-
dependent 
smokers

26/62
Not

43.00 41% 21.4 7-week ACT 
for smoking 
cessation 
(group and 
individual)

7-weeks of 
NRT in 
addition to an 
education 
session 
provided by a 
psychiatrist

0 months USA

Gifford_2011 Self-identified 
nicotine-
dependent 
smokers

122/212
Not

45.99 41.3% 24 10-week 
ACT and 
FAP-based 
behavioral 
intervention 
(group and 
individual) + 
slow release 
bupropion & 
medication 
instruction 
group

Slow release 
bupropion & 
medication 
instruction 
group

0 months USA

McClure_2019 Adults who 
smoked at 

224/450
ITT

51.3 47.3% Not 
reported

5- week 
group ACT 

5-week group 
CBT for 

0.23 months USA
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Study Population Intervention 
n analyzed/ 
Total N 
analyzed; 
ITT or Not

Mean 
age

% 
male

Baseline 
cigarettes/
day

Intervention Comparison 
group

Follow-up 
time 
(months)

Country

least 10 
cigarettes per 
day

for smoking 
cessation + 
nicotine 
patch 
following 
health care 
system’s 
standard 
dosing 
protocol

smoking 
cessation + 
nicotine patch 
following 
health care 
system’s 
standard 
dosing 
protocol

O’Connor_unpublished Adults who 
smoked at 
least 10 
cigarettes per 
day for the 
past 12 months

50/100
ITT

36.94 44% 16.88 6-week 
group ACT 
for smoking 
cessation

6-week group 
behavioral 
support 
(including core 
skills of 
Motivational 
Interviewing)

0 months Ireland

Schuman-
Olivier_unpublished

Adults who 
smoked at 
least 10 
cigarettes per 
day and CO > 
9

25/54
ITT

45 48.1 21.5 4-week 
(twice-
weekly) 
group 
Mindfulness 
Training for 
smoking 
cessation

4-week (twice 
weekly) 
American 
Lung 
Association’s 
Freedom from 
smoking group 
treatment

USA

Russell_2013 Nicotine-
dependent and 
motivated-to-
quit adult 
smokers

42/79
ITT

34.86 26.6% 21.2 3-week 
group ACT 
for smoking 
abstinence

3- week group 
Cognitive-
Behavioral 
Coping Skills 
Training

2.76 months Scotland

Vidrine_2016 Adult smokers 
motivated to 
quit

154/309
ITT

48.60 45.60% 20.10 8-week 
group 
Mindfulness-
Based 
Addiction 
Treatment 
for smoking 
cessation 
(modeled on 
MBCT) + 
nicotine 
patch therapy 
(adjusted to 
fit number of 
cigarettes per 
day)

8-week group 
CBT for 
smoking 
cessation + 
naticotine 
patch therapy 
(adjusted to fit 
number of 
cigarettes per 
day)

0.23 months USA

Note. USA = United States of America; US = United States; ACT = Acceptance and Commitment Therapy; MBSR = 
Mindfulness-Based Stress Reduction. MBCT = Mindfulness-Based Cognitive Therapy; CBT = Cognitive Behavioral 
Therapy; FAP = Functional Analytic Psychotherapy; NRT = Nicotine Replacement Therapy; SES = Socioeconomic Status; 
ITT = Intention to Treat.

Table A.3:

Characteristics of weight loss studies

Study Population Intervention 
n analyzed/
total N 
analyzed 
ITT or Not

Mean 
Age

% male Baseline 
BMI

Intervention Comparison 
Group

Follow-up 
time (in 
months)

Country

Alberts_2010 Overweight 
and obese 
Dutch adults 
participating in 
a dietary group 
treatment for 
overweight

10/19
ITT

51.88 10.53% 31.3 7-week manual-
based acceptance 
and mindfulness-
based training in 
combination with 
a 10-week dietary 
group treatment 
for overweight

10-week dietary 
group treatment 
for overweight

0 months Netherlands

Alberts_2012 Adult Dutch 
women 
reporting 
problematic 
eating behavior

12/26
ITT

48.50 0% 32.7 8-week group 
MBCT-based 
intervention for 
problematic 
eating

Wait-list control 0 months Netherlands

Blevins_2008 Overweight US 
college-age 
women

12/23
Not

21.00 0% 30 8-week group 
MBSR-based 
mindfulness 
intervention 
adjusted for eating 
in combination 
with a standard 
behavioral group 
treatment

8-week Standard 
behavioral group 
treatment

0 months USA
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Study Population Intervention 
n analyzed/
total N 
analyzed 
ITT or Not

Mean 
Age

% male Baseline 
BMI

Intervention Comparison 
Group

Follow-up 
time (in 
months)

Country

Butryn_2017 Overweight 
and obese 
adults

77/170
Not

53.32 20.38% 35.30 12-month group 
Acceptance-based 
behavior therapy 
+ environmental 
change

12-month group 
Behavior therapy 
+ environmental 
change

0 months USA

Carpenter_2017 Overweight 
and obese US 
adults reporting 
high emotional 
eating

45/69
Not

47.3 8% 31.5 6-month, 11-
session phone-
based Mind Your 
Weight program 
(weight loss 
program with 
mindfulness 
addition)

6-month, 11-
session phone-
based standard 
Weight Talk 
program

0 months USA

Corsica_2014 US adults who 
reported a high 
level of stress 
and were at 
high risk for 
weight gain/
obesity and 
reported 
problematic 
eating 
behaviors

10/22
Not

45.4 2% 35 6-week MBSR 
intervention 
adjusted to eating

6-week Cognitive 
behavioral and 
exposure-based 
stress-eating 
intervention

1.38 
months

USA

Daubenmier_2011 Overweight 
and obese US 
women who 
reported being 
stressed

24/47
ITT

40.89 0% 31.09 4-month group 
MBSR, MBCT, 
and MB-EAT-
based intervention 
for stress eating 
and one 2-hour 
nutrition and 
exercise 
information 
session

2-hour nutrition 
and exercise 
information 
session

0 months USA

Daubenmier_2016 Obese US 
adults

100/194
ITT

47.49 17.61% 35.50 5.5-month group 
MBEAT-based 
mindfulness 
intervention 
combined with 
diet and exercise 
guidelines

5.5 month group 
diet and exercise 
program

0.5 months NR (USA 
imputed)

Fletcher_2011 US adults who 
were currently 
or had 
previously 
enrolled in a 
weight-loss 
program

29/62
Not

53.37 17.7% 35.45 1-day group ACT-
based intervention

Wait-list control 3 USA

Frayn_unpublilshed Overweight or 
obese Canadian 
adults 
considered to 
be emotional 
eaters

19/40
Not

46.91 7.6% Not 
Reported

8-session (5-10 
minutes per 
session) ACT-
based intervention 
delivered by 
physician in 
weight loss clinic 
(16.3 weeks on 
average for both 
conditions 
combined, range 
from 7-<50)

8-session (5-10 
minutes per 
session) standard 
diet and exercise 
counseling and 
psychoeducation 
delivered by 
physician in 
weight loss clinic 
(16.3 weeks on 
average for both 
conditions 
combined, range 
from 7-<50)

0 months Canada

Forman_2013 Overweight 
and obese US 
adults

74/128
ITT

45.69 NR 34.1 40-week group 
Acceptance-based 
behavioral 
treatment

40-week group 
Standard 
behavioral 
treatment

0 months USA

Forman_2016 Overweight 
and obese US 
adults

100/190
ITT

51.64 17.9% 36.93 1-year group 
Acceptance-based 
behavioral

1-year group 
Standard 
behavioral group 
treatment

0 months USA

Frisvold_2009 US women 
nurses

20/38
Not

48.35 0% 31 8-week MBSR 
intervention 
followed by 8-
week diet and 
exercise program

8-week group 
perimenopausal 
education 
followed by 8-
week diet and 
exercise program

1.84 
months 
after 
MBSR 
intervention 
(post-diet 
and 
exercise 
program)

USA

Katterman_2014 US 
undergraduate 
or graduate 
student women

22/47
Not

22.35 0% 26.63 16-week group 
acceptance-based 
behavioral 
intervention

Assessment-only 
control

0 months USA

Lillis_2009 US adults who 
had completed 
at least 6-
months of a 

40/84
Not

50.80 9.71% 33.02 1-day group ACT-
based intervention

Wait-list control 3 USA
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Study Population Intervention 
n analyzed/
total N 
analyzed 
ITT or Not

Mean 
Age

% male Baseline 
BMI

Intervention Comparison 
Group

Follow-up 
time (in 
months)

Country

weight-loss 
program

Lillis_2016 US adults with 
overweight or 
obesity and 
reporting high 
internal 
disinhibition

68/138
Not

50.20 12% 37.6 1-year group 
Acceptance-based 
behavioral 
intervention

1-year group 
Standard 
behavioral 
treatment

0 months USA

Mantzios_2014 Greek college 
undergraduates

36/72
Not

21.11 58.33% 25.55 5-week mindful 
concrete construal 
diary

5-week abstract 
construal diary

0 months Greece

Mantzios_2015 Greek soldiers 19/49
Not

22.28 Not 
reported

26.47 5-week 
mindfulness 
meditation 
intervention with 
group and 
individual 
practice 
components

Brief 
psychoeducation 
on weight loss

0 months Greece

Martin_2017 Overweight or 
obese US 
adults

17/36
Not

40.75 26.31 32.53 4-hour Mindful 
Decision-Making 
group workshop 
for weight loss + 
2- & 4-week 1-
hour booster 
sessions

4-hour Standard 
behavioral group 
workshop for 
weight loss + 2- 
& 4-week 1-hour 
booster sessions

0.46 
months

USA

Miller_2012 Overweight or 
obese US 
adults with 
Type 2 diabetes 
but no insulin 
therapy

27/52
Not

53.95 36.52% 36.14 3-month group 
MB-EAT-based 
mindfulness 
intervention + 1 & 
3-month follow-
up sessions (6 
months total)

3-month Diabetes 
group self-
management 
education (Smart 
Choices) + 1 & 3-
month follow-up 
sessions

0 months 
(i.e. post-
final 
booster 
session)

USA

Palmeira_2017 Overweight or 
obese 
Portuguese 
adult women 
enrolled in 
nutritional 
treatment for 
weight loss in 
primary care 
units

36/73
ITT

42.36 0% 34.23 3.5 month group 
mindfulness, 
ACT, and 
compassion-based 
intervention

Treatment as 
usual (medical 
and nutritional 
appointments)

0 months Portugal

Parswani_2013 Indian adult 
males with 
coronary heart 
disease

15/30
Not

48.94 100% 24.99 8-week individual 
MBSR 
intervention + 
health education 
session

Treatment as 
usual (routine 
cardiac care + 
health education 
session)

0 months India

Potts_2018 Overweight or 
obese US 
adults who 
reported 
experiencing 
weight self-
stigma

10/21
Not

40.07 6.65% 37.03 8-week ACT-
based guided self-
help with phone 
prompting

Waitlist 0 months USA

Raja-Khan_2017 Overweight or 
obese US adult 
women

31/53
Not

44.5 0% 38.9 8-week group 
MBSR 
intervention

8-week group 
health education 
intervention

1.84 USA

Richards_2015 Overweight or 
obese US 
young adults

19/36
Not

22.8 25% 32.84 4-week group 
ACT-based 
intervention + 
brief 
psychoeducational 
supplement

Brief 
psychoeducational 
supplement

0 months USA

Sairanen_2017 Overweight or 
obese Finnish 
adults reporting 
symptoms of 
perceived 
psychological 
distress

64/132
Not

49.5 15.5% 31.10 8-week group 
ACT-based 
intervention

Assessment-only 
control

0 months Finland

Schnepper_2019 Austrian adults 
motivated to 
improve eating 
behavior or 
lose weight

23/46
ITT

35.45 26.1% 27.7 8-week, 4-session 
(2 group, 2 
individual) 
Mindfulness & 
Prolonged 
Chewing 
Intervention

Waitlist control 0 months Austria

Smith_2018 Obese post-
menopausal US 
women

18/36
Not

58.46 0% 36.46 6-week group 
MEAL 
intervention + 
monthly refresher 
sessions

6-week group 
active control 
intervention with 
relevant health 
professionals + 
monthly refresher 
sessions

0 months USA
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Study Population Intervention 
n analyzed/
total N 
analyzed 
ITT or Not

Mean 
Age

% male Baseline 
BMI

Intervention Comparison 
Group

Follow-up 
time (in 
months)

Country

Spadaro_2017 Overweight 
and obese US 
adults

22/46
Not

45.2 13% 32.5 6-month group 
Standard 
behavioral weight 
loss program + 
Mindfulness 
meditation

6-month group 
Standard 
behavioral weight 
loss program

0 months USA

Tapper_2009 UK adult 
women 
attempting to 
lose weight

31/62
ITT

41 0% 31.57 3-week group 
ACT-based 
intervention + 
follow-up session 
3 months later 
(3.69 months 
total)

Assessment-only 
control

3 UK

Timmerman_2012 Healthy 
perimenopausal 
US women 
who ate out 
frequently

19/35
Not

49.6 0% 31.8 6-week group 
mindful restaurant 
eating 
intervention

Wait-list control 0 months USA

Note. USA = United States of America; US = United States; UK = United Kingdom; ACT = Acceptance and Commitment 
Therapy; MBSR = Mindfulness-Based Stress Reduction; MBCT = Mindfulness-Based Cognitive Therapy; MB-EAT = 
Mindfulness-Based Eating Awareness Training; MEAL = Mindful Eating And Living ITT = Intention to Treat. Daubenmier 
et al., 2016 neglected to report the location in which the study was carried out, however, Daubenmier et al., 2011 was 
conducted in the United States, and we therefore classified Daubenmier et al., 2016 as having been conducted in the United 
States.
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Highlights

• Problematic health behaviors are risk factors for adverse health outcomes

• Acceptance- and mindfulness- interventions may be efficacious for smoking 

and weight

• Meta-analyses show these interventions are similar to established control 

conditions

• Current meta-analyses have important clinical and public health implications
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Figure 1. 
PRISMA flow diagram
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Figure 2. 
Treatment effects for smoking abstinence
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Figure 3. 
Random-effects funnel plot indicating the association between Log odds ratio and standard 

error in studies examining smoking cessation.
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Figure 4. 
Risk of bias assessment for smoking cessation studies
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Figure 5. 
Treatment effects for weight loss
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Figure 6. 
Random-effects funnel plot indicating the association between Hedge’s g and standard error 

in studies examining weight loss.
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Figure 7. 
Risk of bias assessment for weight loss studies
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