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Abstract

Purpose of Review—Cigarette smoking is the primary cause of cancer and is the leading 

preventable cause of morbidity and mortality. Cognitive behavioral therapy (CBT) is one of the 

most well-established and efficacious interventions for smoking cessation. The study of 

mindfulness-based interventions (MBIs) has increased exponentially in recent years, showing 

efficacy for smoking cessation as well. This review highlights research from the past 5 years 

examining CBT and MBIs for smoking cessation.

Recent Findings—Both CBT and MBIs are efficacious for special populations (e.g., low SES; 

pregnant smokers) and have shown initial efficacy when delivered via mhealth/ehealth. CBT has 

shown efficacy when combined with another behavioral treatment (e.g., ACT).

Summary—Continued research is needed on CBT and MBIs that have high potential for 

scalability. Understanding whether they are beneficial for certain populations (e.g., cancer 

survivors), along with determining for whom CBT vs MBIs are most effective, is also needed.
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Introduction

Cigarette smoking is the leading preventable cause of morbidity and mortality in the United 

States [1,2]. It is also the primary cause of cancer development, and it accounts for 30% of 

all cancer deaths [1, 2]. Although tobacco use has declined over the past 50 years, smoking 

prevalence was 14% in the US among adults in 2017 [3]. Current smokers are more likely to 

have lower income, no insurance, and lower levels of education than non-smokers [3]. For 

instance, prevalence rates are highest among those with an annual household income of less 

than $35,000 (26%), those with no insurance (31%), and those with a GED [42.6%; [3]]. 
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Furthermore, certain vulnerable populations have high rates of smoking compared to the 

national average. For instance, those with serious mental illness (41%) and those with a 

disability/ limitation [25%; [3]] are more likely to be current smokers than their 

counterparts. Thus, developing and testing effective cessation interventions remain a public 

health priority, particularly for underserved populations.

This paper will describe the adult smoking cessation literature from the past 5 years (2014–

2019) as it pertains to cognitive behavioral treatment (CBT) and mindfulness-based 

interventions (MBIs). The goals are to synthesize the literature to better understand the 

current state of the science and to highlight future avenues for research. The primary focus 

will be on rigorous tests of these interventions (i.e., randomized clinical trials), although 

other designs are included when relevant (e.g., single-arm studies).

Cognitive Behavioral Therapy

Cognitive behavioral therapy (CBT) is a therapeutic approach for treating problematic 

behaviors that primarily focuses on identifying and changing maladaptive thought and 

behavior patterns [4]. When CBT is provided for smoking cessation, it often includes 

problem solving and coping skills rooted in relapse prevention theory, along with cognitive 

restructuring for maladaptive thoughts [5]. These skills are combined with recommendations 

from the Clinical Practice Guideline: Treating Tobacco Use and Dependence [e.g., providing 

nicotine replacement therapy, identifying triggers for relapse, man-aging negative mood [6]]. 

CBT is considered a more intensive intervention than brief counseling, as participants often 

meet with a provider over multiple sessions for 50 min to 2 h (if in a group setting). 

Intervention intensity is positively associated with smoking cessation [6].

Upon a recent review of the CBT literature over the past 5 years for smoking cessation, 

several common themes arose that will be highlighted here, including a focus on special 

populations (e.g., those diagnosed with severe mental illness, people living with HIV), 

combining CBT with other behavioral interventions (e.g., contingency management), and 

mhealth.

Special Populations

Recent studies of CBT tend to focus on interventions for specific populations. Many of these 

studies include vulnerable populations, given the extremely high smoking rates in some of 

these groups, along with unique circumstances that call for more tailored interventions (e.g., 

people living with HIV). For instance, among individuals diagnosed with schizophrenia 

disorders, the smoking prevalence is greater than 60% [7]. As such, recent research has 

focused on developing and testing CBT interventions for special populations, which are 

summarized below.

Evins et al. (2014) conducted a randomized controlled trial that was double blind for 

individuals diagnosed with schizophrenia and bipolar disorders [8]. Participants were 

recruited from 10 different community mental health centers across six states. All 

participants (N = 247) were initially provided with varenicline for smoking cessation and 

CBT for 12 weekly, 1 h sessions. After this initial treatment period, those who demonstrated 

at least 14 days of continuous abstinence were then randomized to either (1) continue 
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varenicline + CBT or (2) placebo medication + CBT. Results at the 52-week follow-up 

showed that tobacco abstinence was 60% in the varenicline group vs 19% in the placebo 

group. Thus, it was concluded that CBT alone (without medication) is not as effective as 

combined medication + CBT, which is consistent with larger literature for this population 

[9]. Other recommendations to increase smoking cessation among those with severe mental 

illness include developing ways to increase motivation to quit [9].

Smoking prevalence among those diagnosed with substance use disorders is high, and 

although many people successfully quit using other substances, they often continue smoking 

cigarettes [10–12]. Quitting smoking has been shown to be beneficial for those in substance 

use disorder treatment [12]. In a recent systematic review of smoking cessation interventions 

for those in substance use treatment, results indicated that CBT + nicotine replacement 

therapy improved smoking cessation outcomes at 6 months [13]. Future research is needed 

to determine how to better engage patients in quit smoking treatment, as well as how to best 

integrate smoking cessation into existing substance use disorder treatment.

Individuals living with HIV have a higher prevalence of smoking compared to those without 

HIV [14]. And, HIV individuals who smoke have lower adherence to antiretroviral 

medication and poorer health outcomes than non-smokers [15–17]. In an effort to develop an 

integrated treatment targeting smoking cessation, anxiety, and depression among those living 

with HIV, O’Cleirigh et al. [18••] tested a 9-week intervention where participants (N = 72) 

were randomized to either QUIT (1 psychoeducational session + 8 CBT sessions) or ETAU 

(1 psychoeducation session + 4 brief, weekly check-in sessions). Those in the QUIT 

intervention had significantly higher abstinence rates at end of treatment (59%) and 6 

months post-quit (46%) than the ETAU group (9% and 5%, respectively). Results point to 

the importance of creating and testing transdiagnostic interventions for smoking cessation 

among those living with HIV.

Despite being just as interested in quitting smoking and making just as many attempts to 

quit, racial/ethnic minorities are less likely to be successful in their quit attempts than 

Caucasians [19]. Recent research suggests that group-based CBT might be particularly 

beneficial for African Americans and Hispanics in reducing distress and improving 

abstinence outcomes [20, 21]. Participants (N = 234) received 8 weeks of group-based CBT 

+ the nicotine patch [21]. Results indicated that African Americans and Hispanics reported 

greater decreases in stress when compared to Caucasians and that reductions in stress and 

depression were associated with increased abstinence. These results suggest that group-

based CBT may be particularly beneficial for racial/ethnic minorities. A larger, randomized 

clinical trial is currently ongoing to determine whether these results are replicated when 

compared to an active comparison group [20].

Combination Treatment

A consistent theme observed when reviewing recent publications of CBT for smoking 

cessation has been a focus on combining CBT with other behavioral treatment approaches, 

suggesting that CBT may be even more effective alongside another treatment. We briefly 

summarize current research in this area, specifically focusing on studies that combined CBT 

with another behavioral intervention (vs pharmacotherapy).
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Contingency management (CM) is a behavioral treatment that typically provides financial 

incentives for abstinence, and although generally effective as a stand-alone treatment [22], it 

has recently been combined with CBT for smoking cessation [23, 24]. Ninety-two 

treatment-seeking smokers were randomly assigned to CM + CBT vs CBT alone [24]. CM 

consisted of an escalating payment schedule for tobacco abstinence; CBT consisted of 6 

weeks of group-based counseling. Results showed that those in CM + CBT had higher 

abstinence than CBT at post-treatment (95.3% vs 59.2%), the 1-month follow-up (72.1% vs 

34.7%), and the 6-month follow-up (51.2% vs 28.6%).

About 7.2% of women continue to smoke during pregnancy, and among those who quit 

during pregnancy, relapse postpartum is high [25–27]. During pregnancy, negative affect has 

been identified as factor related to continued smoking [28•]. Thus, pregnant smokers (N = 

70) were randomized to one of two groups: (1) emotion regulation treatment (ERT) + CBT 

or (2) a control group of health and lifestyle + CBT [28•]. At both the 2- and 4-month 

follow-ups, the ERT + CBT condition had higher abstinence rates and smoked fewer 

cigarettes per day compared to the control group. It was thus concluded that adding a 

negative affect component to traditional CBT was useful for pregnant smokers attempting to 

quit.

mHealth

Utilizing technology to deliver intervention content has the ability to increase the reach of a 

given treatment. Existing reviews and meta-analyses indicate that smoking cessation 

delivered via technology (e.g., phone application, SMS) is generally effective [29–32]. To 

date, CBT delivered via phone or computer for other mental health conditions has been 

tested, with promising results [33–35]. Research has begun to evaluate CBT for smoking 

cessation delivered via phone application, as described in more detail below.

To qualitatively evaluate a CBT phone application for smoking cessation, 29 participants 

were randomized to either a CBT phone app or the National Health Service (NHS) phone 

app [36]. Both apps used gamification to engage users. Interviews were conducted pre- and 

post-1 week of app use. Participants in the CBT condition were overall more positive about 

the app than those in the NHS group. CBT participants also reported greater motivation to 

quit smoking and a greater willingness to continue using the app. These preliminary findings 

indicate that the CBT app is feasible and acceptable to individuals interested in quitting 

smoking; future research is needed to determine the efficacy of CBT for smoking cessation 

delivered via phone application.

Bricker and colleagues have developed a phone application that primarily includes content 

consistent with acceptance and commitment therapy (ACT), but also includes elements of 

CBT [37–39]. ACT is a behavioral treatment that encourages individuals to change their 

relationship with thoughts (as opposed to changing content, as in CBT) via experiential 

exercises (e.g., meditations) and metaphors. ACT also incorporates an individual’s values 

into behavior change. The initial RCT [37] evaluating the ACT + CBT app (SmartQuit) 

indicated that participants randomized to SmartQuit used the app more often and had higher 

rates of abstinence when compared to NCI’s QuitGuide app (13% vs 8%). Individuals were 

less likely to use the SmartQuit app if they were female, had lower levels of education, 

Vinci Page 4

Curr Oncol Rep. Author manuscript; available in PMC 2021 May 16.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



heavier smoking status, and depression [39]. Finally, the most used features of the app were 

CBT-based [e.g., developing a quit plan, tracking smoking behavior [38]]. App features that 

were predictive of cessation included tracking ACT skills practice, viewing the quit plan, 

and tracking the practice of letting urges pass. Results from this collection of studies provide 

evidence that the SmartQuit app is not only beneficial regarding smoking cessation, but also 

provides great information regarding who is most likely to use the app, and what features are 

most beneficial. Future research is needed to increase engagement among those less likely to 

use the app.

Mindfulness-Based Interventions

Mindfulness-based interventions (MBIs) for smoking cessation aim to increase an 

individual’s awareness of their environment, thoughts, emotions, and physical sensations as 

related to craving [40–42]. An integral part of these interventions include helping the 

participants cultivate the ability to “sit with” discomfort, which usually manifests via craving 

for a cigarette. Individuals are asked to practice mindfulness meditations on 6 of 7 days each 

week. Most in-person MBIs are group-based and delivered over an 8-week period for 2 h 

each week. In this paper, we focus on MBIs, and not interventions that include mindfulness 

as a component of a larger set of intervention techniques (e.g., ACT). Overall, recent meta-

analyses and systematic reviews have indicated that MBIs for smoking cessation are 

effective [40–42]. Similar to the literature on CBT, common themes arose regarding recent 

findings for MBIs and smoking cessation, specifically MBIs for special populations and 

mhealth/ehealth.

Special Populations

We know that low SES individuals experience greater exposure to chronic stressors and 

negative life events with less access to beneficial resources, often resulting in poorer health 

outcomes [43–45]. Low SES is also a potent predictor of difficulty quitting smoking [46–

50]. Several recent RCTs published on MBIs focus on low SES populations [51–53, 54••], 

which is likely because mindfulness is theorized to reduce reactivity to stress, and may even 

be most beneficial for those who experience high levels of stress [55, 56]. Two studies that 

focused on low SES populations compared a MBI for smoking cessation to active 

comparison groups–quitline treatment [51] and the American Lung Association’s Freedom 

from Smoking (FFS) treatment [ [52] modified to match the MBI in contact time]. The MBI 

resulted in significantly higher abstinence rates when compared to quitline treatment at the 

24-week follow-up [38.7% vs 20.6% [51]]. When compared to FFS, the MBI condition had 

higher abstinence rates at the 26-week follow-up (25% vs 17.8%), although these differences 

were not significant [52]. In the largest RCT of MBIs for smoking cessation to date, Vidrine 

et al. [54••] compared MBI vs CBT vs usual care (UC) in a sample of low SES individuals 

(N = 412). Results indicated no significant group differences on abstinence outcomes. 

Nonetheless, among those who were smoking at the last treatment session, participants in 

the MBI group were most likely to regain abstinence 1 week later and at the 26-week 

follow-up. These findings suggest that the MBI was more beneficial than CBT or UC at 

aiding in recovery from a smoking lapse and that this might have been because mindfulness 

assisted in the interpretation of what a lapse meant (e.g., weakened a strong negative 

reaction to lapse such that individuals did not resume regular smoking).
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Among a sample of smokers with mild intellectual disability, participants (N = 51) were 

randomly assigned to either a MBI or treatment as usual [TAU; [57]]. The MBI was 

modified for this population and included three main components: intention to quit smoking, 

mindful observation of thoughts, and meditation on the soles of the feet. Results indicated 

that those in the MBI had higher rates of abstinence than TAU through the 1-year follow-up 

period, and among those who continued to smoke, cigarettes smoked per day were lower in 

the MBI than TAU through follow-up. The authors posited that the MBI might have 

increased emotion regulation skills, resulting in higher abstinence rates. Future research is 

needed to carefully measure such mechanisms to determine active ingredients of MBIs for 

this population.

mhealth/ehealth

Over the past several years, MBIs delivered via mhealth and ehealth have been examined 

and include interventions delivered via website [52], text-messaging [53], and phone 

application [58••, 59, 60]. Ideally, delivering MBIs via these technologies should increase 

the reach of effective treatments. In a pilot study to assess the efficacy of a web-based 

mindfulness training, 26 low SES smokers were provided with an 8-week intervention that 

primarily consisted of watching videos about mindfulness skills, followed by phone calls by 

a smoking cessation coach to answer questions. At the 4- and 6-month follow-ups, smoking 

abstinence was 23.1% and 15.4%, respectively. Participation in the treatment was 

reasonable, although future research should consider ways to increase engagement for 

similar web-based MBIs, given the potential reach of this intervention modality.

Recently, text message support was added to an in-person MBI for smoking cessation to 

determine whether text messages would improve cessation outcomes [53]. Participants (N = 

71) were randomly assigned to MBI vs MBI + text message support. The MBI in this study 

was a group-based, in-person smoking cessation treatment over 8 weeks. Text messages 

were system-initiated on a daily basis, and participants could also text to receive strategies as 

needed. Results indicated no group differences on cessation. However, participants who 

were living below the poverty line had worse cessation rates if in the MBI condition (vs MBI 

+ text messaging). It was concluded that since individuals living below the poverty line are 

likely to experience greater stressors in their day-today lives, receiving ongoing support via 

text message may be particularly useful for this group.

Phone applications focused on mindfulness for smoking cessation are also being developed, 

although this research is in its infancy. A recent RCT randomized participants to either an 

experience sampling group (check-ins up to 6 times per day) vs experience sampling + 

mindfulness training [58••, 59]. Both groups received all treatment via phone app. Results 

indicated no differences between groups on smoking cessation at the 6 month follow-up. 

Both groups had a reduction in cigarettes per day and craving. However, the relationship 

between craving and cigarettes per day lessened over time for those in the mindfulness 

group, which could aid in long-term cessation. Future research with a longer follow-up 

period is needed to fully determine the impact of this phone application on smoking 

cessation.
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Initial feasibility results were presented for a study examining a combined mindfulness + 

CM intervention delivered via smartphone application [60]. Participants (N =8)complet-ed 

an intervention that provided mindfulness training, ecological momentary assessments, and 

financial compensation for video-confirmed abstinence. Pilot results indicated that 

participants were engaged in the intervention components and rated the mindfulness 

practices as helpful for mood management and quitting smoking. An ongoing RCT is being 

conducted to fully test the impact of this intervention.

Discussion

Overall, CBT and MBIs for smoking cessation in the past 5 years primarily emphasize 

research with special populations and mhealth/ehealth. An additional theme, primarily 

within CBT, has been to combine evidenced-based interventions (e.g., CBT + CM). 

Although this review highlighted CBT and MBIs, it should be noted that many smoking 

cessation interventions are not CBT or MBI in isolation, but instead are theoretically driven 

and might combine various approaches. For example, Vidrine et al. [61] developed a text 

messaging intervention that aimed to increase self-efficacy, health knowledge, motivation to 

quit, coping skills, and support. Tailored text messages were sent based on smoking status, 

health history and concerns, and coping skills. Although informed by existing approaches 

such as CBT and motivational enhancement, this study did not employ a traditional CBT. In 

a series of cessation studies examining a text messaging intervention for pregnant smokers, 

social cognitive theory was used to develop the text messages [62, 63]. Another example 

would be Just-in-Time Adaptive Interventions (JITAIs), which use decision rules based on 

real-time data (e.g., wearable sensors; responses to a daily question) that send intervention 

strategies to an individual at specific moments in time, often varying in timing, type, and 

content [64–66]. Although these interventions may utilize aspects of CBT or MBIs, they do 

not follow the traditional formats of these therapies [67–71]. Given the increase in 

technology-delivered interventions, it is likely that we will continue to see such trends in the 

literature.

Future Research

Future smoking cessation research needs to emphasize scalability, given that the current 

landscape of smokers consists of vulnerable populations that can be difficult to reach. 

Mhealth/ ehealth presents a perfect opportunity to engage such populations in their quit 

attempts. As technology-based interventions continue to develop, additional research is 

needed to understand the best way to deliver and engage individuals, as the existing 

literature on CBT and MBIs have been delivered via in-person treatment. JITAIs might be 

particularly beneficial, as researchers are able to target specific moments in time (e.g., stress; 

proximity to tobacco outlet) that might decrease the likelihood of a smoking lapse or relapse. 

Such interventions can be tailored to a given population (e.g., low SES; pregnant smokers), 

which has the potential to greatly enhance smoking cessation among these groups. 

Nonetheless, many mhealth/ ehealth interventions pull from various theoretical approaches 

and are tailored to the user; thus, we are less likely to see many “pure” CBT or MBIs 

delivered in this manner. Another low-cost option with the potential for high scalability is a 

well-studied series of self-help booklets designed to help smokers quit [72]. These booklets 
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were based on CBT, and primary outcomes revealed that booklets mailed to participants over 

a period of 18 months were effective at increasing smoking abstinence (30% at 24 months). 

Future research is needed to understand the ideal way to disseminate these booklets, 

especially within medical settings.

Similar to Vidrine et al., [54••] research to directly compare CBT vs MBIs is needed. It is 

very likely that these interventions are more/less beneficial for certain individuals. For 

instance, many of the studies reported here found that MBIs were most useful for certain 

sub-groups (e.g., those living in poverty) or at certain times during the quit attempt (e.g., 

lapse recovery).

Despite much ongoing research with special populations, additional work is needed to 

further understand the impact of CBT and MBIs among certain groups (e.g., racial/ethnic 

minorities). Furthermore, some populations currently have no cessation interventions that 

have been deemed effective. One such example is among cancer survivors, as a recent meta-

analysis indicated that the collective literature indicates that no existing cessation 

interventions are effective [73]. Most of the behavioral change techniques within these 

studies were based on either CBT or motivational interviewing. Several other strategies that 

were not employed in these studies are recommended (e.g., facilitate action plans, changing 

routine) that are largely consistent with CBT. It does not appear that MBIs have been 

examined among cancer survivors, so this presents an additional potential avenue for future 

research.

Conclusion

Continued research to develop and deliver the most efficacious smoking cessation 

interventions is needed. In the past 5 years, studies of CBT and MBIs have focused on 

cessation for special populations and the delivery of treatment via mhealth/ehealth. 

Furthermore, CBT has also been integrated with other established behavioral treatments. 

Overall, the existing literature suggests that both CBT and MBIs are effective quit smoking 

treatments. Nonetheless, continued research is needed to further develop and refine existing 

treatments, and understanding whether certain populations might benefit from one treatment 

approach over another (CBT vs MBI) is warranted.
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