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abstraCt

introduction: An inability to tolerate distress is a significant predictor of early smoking lapse following a cessation attempt. We 
conducted a preliminary randomized controlled trial to compare a distress tolerance (DT) treatment that incorporated elements of 
exposure-based therapies and Acceptance and Commitment Therapy to standard smoking cessation treatment (ST).

Methods: Smokers with a history of early lapse in prior quit attempts received either DT (N = 27; 9 2-hr group and 6 50-min 
individual sessions) or ST (N = 22; 6 90-min group and 1 20-min individual session), plus 8 weeks of transdermal nicotine patch.

results: At the end of behavioral treatment, odds of abstinence among participants receiving DT were 6.46 times greater 
than among participants receiving ST (66.7% vs. 31.8%), equivalent to a medium- to large-effect size. Odds of abstinence for 
DT were still 1.73 times greater at 8 weeks, corresponding to a small- to medium-effect size, although neither this difference 
nor those at 13 and 26 weeks were statistically significant. Furthermore, of those who lapsed to smoking during the first week 
postquit, DT participants had more than 4 times greater odds of abstinence than ST participants at the end of treatment. Relative 
to ST, DT participants also reported a larger decrease in experiential avoidance, a hypothesized DT treatment mediator, prior 
to quit day. The trajectory of negative mood and withdrawal symptoms in DT differed from ST and was largely consistent with 
hypotheses.

Conclusions: Reasons for the decrease in abstinence in DT after treatment discontinuation and suggestions for future research 
are discussed.

intrODuCtiOn

Distress Tolerance and Early Smoking Lapse

Despite the structured planning and preparation prior to quit 
date, many participants in smoking cessation programs are 
unable to sustain their quit attempts for even a matter of days. 
Anecdotal evidence and emerging findings suggest that this 
is a common experience and that these “early lapsers” are at 
substantial risk of subsequent relapse. Shiffman et al. (2006) 
have proposed several “milestones” in the process of successful 
smoking cessation, with the first two being initial abstinence 
(24 hr without smoking) and avoiding a lapse (one instance 

of smoking after initial abstinence). Recent investigations 
of these milestones reveal that many smokers are unable to 
sustain their quit attempts for even a matter of days. In one 
large study of 1,429 smokers, 44% failed to quit for seven 
consecutive days, including 12% who never achieved initial 
abstinence (i.e., 24-hr abstinence) (Japuntich et  al., 2011). 
Other studies have reported similar outcomes; for example, in 
a study of over 3,000 smokers who received telephone-assisted 
smoking cessation treatment (Zhu et al., 1996), approximately 
50% were smoking within the first week postquit.

These “early lapsers” are at substantial risk of subsequent 
relapse, generally defined as smoking for 7 consecutive days. 
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treatment for early lapse smokers

By this definition, over 60% of lapsers relapse, with most 
experiencing their second lapse on average within 3–4 days of 
the first (Shiffman et al., 1996) and 50% of relapses occurring 
within 2 weeks. Therefore, it is crucial to develop novel treat-
ment strategies for smokers with a history of repeated early 
lapses.

Over the past decade, researchers have highlighted the cen-
tral role of response to negative affect in smoking lapse and 
subsequent relapse. Relatedly, recent studies have shown that 
it may not be primarily the severity or intensity of distress 
that predicts smoking lapses, but rather the degree to which 
an individual is able to tolerate discomfort (i.e., distress tol-
erance [DT], Brown, Lejuez, Kahler, & Strong, 2002; Brown 
et  al., 2009) and to exhibit task persistence (Brandon et  al., 
2003; Quinn, Brandon, & Copeland, 1996). For example, 
Brown et al. (2002) found that current smokers who failed to 
sustain any previous quit attempt for more than 24 hr (imme-
diate relapsers) compared with current smokers who had quit 
smoking in the past for a period of at least 3 months (delayed 
relapsers) had higher levels of depressive symptoms, a greater 
tendency to react to stress with negative affect and shorter 
latency to termination of physical and psychological challenge 
tasks. Data from a subsequent prospective study confirmed 
that some combination of psychological and physical DT, as 
indexed by limited persistence on novel laboratory challenge 
tasks, may underlie smoking lapse and have important impli-
cations for smoking cessation treatment (tracing figures in a 
mirror, Brandon et  al., 2003; breath-holding and breathing 
carbon-monoxide-rich air, Brown et al., 2009).

Two paradigms for managing DT come from behavioral 
exposure therapy (e.g., Barlow, Craske, Cerny, & Klosko, 
1989) and Acceptance and Commitment Therapy (ACT) 
(Hayes, Strosahl, & Wilson, 1999). The current study describes 
the outcomes from a behavioral therapy development project 
that incorporated elements of exposure and ACT to increase 
DT in this high-risk population of smokers with a history of 
early smoking lapse. A more detailed description of this treat-
ment and preliminary findings in a small, uncontrolled sample 
of early lapse smokers is available elsewhere (Brown et  al., 
2008).

Behavioral Exposure and ACT for Smoking Cessation

Recent negative reinforcement models of smoking (Baker, 
Piper, McCarthy, Majeskie, & Fiore, 2004; Parrott, 1999) are 
similar to well-established learning theory accounts of anxi-
ety disorders that describe anxiety as being maintained by 
avoidance/escape behaviors (Mowrer, 1960). In the treatment 
of anxiety disorders, researchers have consistently found that 
confrontation of previously avoided distress in the absence of 
avoidance/escape behavior will lead to greater response flex-
ibility and an eventual decrease in distress (Meuret, Wolitzky-
Taylor, Twohig, & Craske, 2012). Extending these findings 
from the anxiety literature, a behavioral smoking cessation 
intervention that addresses DT should have at its core the sys-
tematic and repeated exposure to increasingly lengthy periods 
of smoking abstinence. Therefore, we would predict that rela-
tive to smokers who do not engage in such exposure prior to 
quitting, smokers who are exposed to nicotine withdrawal and 
negative affect during increasing periods of abstinence and 
who do not engage in the avoidance/escape behavior will expe-
rience more severe withdrawal and negative affect prior to quit 

date, but they will report an eventual decrease in withdrawal 
and negative affect after quitting.

Accumulating evidence suggests that in order for an expo-
sure treatment to be maximally effective, individuals must 
fully engage in exposure without attempts to use distraction 
or engage in avoidance strategies (Craske, Street, & Barlow, 
1989; Grayson, Foa, & Steketee, 1982). Thus, we proposed 
that prospective quitters needed to demonstrate a willingness 
to remain in this uncomfortable state as they work toward their 
desired goal of quitting smoking. To this end, ACT (Hayes 
et al., 1999) strategies were incorporated into the treatment.

ACT places a central focus on acceptance, defined as the 
behavior of approaching psychologically aversive or troubling 
internal stimuli while behaving adaptively (Gifford, 1994; 
Gifford & Hayes, 1997). Distress intolerant individuals may 
be particularly likely to benefit from an ACT-based approach 
that teaches them how to accept uncomfortable symptoms and 
sensations while committing to achieving their valued goal of 
abstinence from smoking. Previous studies provide support for 
the application of ACT to smoking cessation in general popula-
tions of adult smokers (Bricker, Mann, Marek, Liu, & Peterson, 
2010; Gifford et  al., 2004; Hernández-López, Luciano, 
Bricker, Roales-Nieto, & Montesinos, 2009). However, only 
one previous study compared acceptance-based smoking ces-
sation treatment with a standard cognitive-behavioral treatment 
(Hernández-López et al., 2009), and no previous studies with 
the exception of our own small uncontrolled study (Brown 
et  al., 2008) have focused specifically on the treatment of 
smokers with a history of early smoking lapse.

This present study evaluated the results of a preliminary 
randomized control trial comparing this novel DT treatment 
to standard smoking cessation treatment, in combination with 
8 weeks of transdermal nicotine patch. We selected a sample 
of early lapse smokers, defined as regular smokers with a his-
tory of at least one serious quit attempt in the past 10 years, 
with no attempt lasting longer than 72 hours. We expected that 
early lapse smokers assigned to the DT treatment would have 
higher point-prevalence abstinence rates at short- and long-
term follow-up compared with those in the standard treatment 
(ST). We further predicted that abstinence would be mediated 
by decreases in both general and smoking-specific experiential 
avoidance, defined as an unwillingness to remain in contact 
with uncomfortable bodily sensations, emotions, and thoughts, 
and involving efforts to control or suppress these experiences. 
Additionally, we predicted that, compared with those in ST, 
smokers in DT would experience greater negative affect and 
withdrawal symptoms at the group sessions preceding quit day 
and less negative affect and withdrawal after quit day. In line 
with previous research, we expected that abstinence would be 
predicted by negative affect and withdrawal experienced on 
quit day.

MetHODs

Participants

Adult smokers were recruited through newspaper and radio 
advertisements targeting smokers who had “previous difficulty 
quitting for even short periods of time.” Inclusion criteria were 
age between 18 and 65 years, smoking at least 15 cigarettes 
per day for at least the past 3 years, motivated to quit smoking 
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in the next month, and within the past 10 years made at least 
one serious quit attempt but never able to remain abstinent 
for more than 72 hr. Participants were excluded for current 
Diagnostic and Statistical Manual of Mental Disorders 
(DSM)-IV Axis I  disorder; psychoactive substance abuse or 
dependence (excluding nicotine dependence) within the past 
6  months; current use of psychotropic medication, a history 
of a significant medical condition (e.g., cardiovascular, 
neurologic, gastrointestinal, other systemic illness) or deemed 
as currently unhealthy in the context of a complete physical 
examination, pregnancy, or breast feeding; and current use 
of pharmacotherapy for smoking cessation or other tobacco 
products. Those who met preliminary criteria during an initial 
phone screening were scheduled for a more comprehensive 
baseline assessment, which included informed consent, the 
Structured Clinical Interview for DSM-IV–Non-Patient 
Version (SCID-NP) (First, Spitzer, Gibbon, & Williams, 
2002), and completion of self-report measures. We conducted 
1,047 phone screens over a 12-month period. Of 118 potential 
participants who were scheduled for a baseline assessment, 59 
no showed or did not complete baseline assessments, and 10 
were ruled out based on SCID-NP results. Thus, there were 49 
participants in the clinical trial. The CONSORT flow diagram 
is shown in Figure 1. The Institutional Review Board at Butler 
Hospital provided ethical approval for this study.

Treatments

All participants received 8 weeks of nicotine replacement ther-
apy in the form of the nicotine patch (Nicoderm CQ) beginning 
on quit day, including 4 weeks of the 21 mg patch, 2 weeks of 
14 mg, and 2 weeks of 7 mg. The anticipated number and size 
of the behavioral treatment groups were determined in advance 
(i.e., three groups for each treatment condition with no more 
than 10 group members per group), and each treatment assign-
ment was randomly selected from the fixed pool of possible 
assignments. Detailed therapist manuals were used to ensure 
standardized delivery of content in both conditions. Doctoral-
level psychologists or trainees (psychology interns/postdoc-
toral fellows) delivered the treatment. The senior author (RAB) 
and second author (KMPR) trained the therapists and con-
ducted weekly group supervision sessions to ensure standardi-
zation of protocol delivery.

Standard Smoking Cessation Treatment
The ST protocol used in this study was based upon a standard 
behavioral protocol that has been published previously (Brown, 
2003) and has yielded positive outcomes in controlled trials 
(Brown et al., 2001). In brief, the ST components included self-
monitoring, identifying triggers, developing self-management 
strategies for coping with triggers (e.g., avoid, alter, use a 

Assessed for eligibility via phone (n=1,047)

Excluded (n=998)
• Not meeting inclusion criteria (n=917)

• Had quit attempt longer than 72 hours in past 
10 years (n=648)

• SCID diagnosis at baseline assessment (n=10)
• Other (n=259)

• Lost interest and declined to participate (n=22)
• Did not complete baseline assessment (n=59)

Randomized (n=49)

Allocated to DT (n=27)
• Received DT (n=27)

Allocated to ST (n=22)
• Received ST (n=22)

Lost to follow-up at 8 weeks (n=2)
Lost to follow-up at 13 weeks (n=1)
Lost to follow-up at 26 weeks (n=2)

Lost to follow-up at 8 weeks (n=0)
Lost to follow-up at 13 weeks (n=1)
Lost to follow-up at 26 weeks (n=1)

Analyzed (n=27) Analyzed 
(n=22)

Phone calls received (n=1,136)

Unable to contact for screening (n=89) 

Figure 1. CONSORT flow diagram.
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substitute), and relapse prevention skills (e.g., identifying 
and planning for high-risk situations). ST was delivered over 
a 6-week period and included six 90-min group sessions and 
one 20-min phone session with quit week occurring at the 
beginning of week 3.

DT Treatment
A description of the specific DT treatment components has 
been detailed elsewhere (Brown et  al., 2008). DT elements 
were drawn from exposure-based and acceptance-based (ACT) 
(Hayes et al., 1999) treatment approaches. The treatment was 
comprised of six 50-min individual sessions and nine 2-hr 
group sessions over an 8-week period, with quit day occurring 
at the beginning of week 5. During these treatment sessions, 
participants engaged in exercises aimed at increasing their tol-
erance of distress while maintaining a focus on the valued life 
goals associated with quitting smoking. Examples of strategies 
emphasized in this treatment included nicotine fading (Foxx 
& Brown, 1979), scheduled abstinence, values clarification, 
acceptance and defusion exercises, and self-management skills.

Rationale for Choice of ST Comparison Condition
We considered comparing DT with a comparison condition 
that would equate for contact time, which would provide a 
stringent comparison for the DT treatment and would allow for 
any treatment effects to be clearly attributed to the differing 
treatment content. However, given the developmental nature of 
this project and the limited power to detect significant differ-
ences (see Power Analysis below), we decided that this was too 
restrictive and was not consistent with the developmental goals 
of this project. Thus, we decided to use a comparable compari-
son that did not fully equate for contact time, with the expecta-
tion that in a larger randomized controlled trial, we would fully 
equate for contact time. The majority of the additional treat-
ment contact in the DT treatment was specifically devoted to 
delivering training in ACT/DT skills, with both “front-loaded” 
sessions prior to quit date and one-on-one treatment sessions 
intended to help individualize the learning of these skills.

Measures

Assessments occurred at baseline, prior to each group treat-
ment session, and at 8-, 13-, and 26-week follow-up (postquit 
date), with 96%, 96%, and 92% completion rates, respectively. 
Participants were paid $25 for completing the end of treat-
ment, 8-, and 13-week assessments and $50 for completing the 
26-week assessment. Additionally, they received $20 for pro-
viding a saliva sample for cotinine analysis to verify abstinence 
at the 13- and 26-week assessments.

Smoking Status
Self-reports of smoking during the past 7  days (7-day point 
prevalence) were collected from participants at each group 
treatment session and at the 8-, 13-, and 26-week follow-ups. 
Participant self-reports of abstinence were verified by expired 
carbon monoxide (CO, 5 ppm or less) at 8, 13, and 26 weeks 
and by cotinine verification (cotinine, 10 ng/ml or less) at 13 
and 26 weeks. When CO was unavailable for an assessment 
(n = 6 at week 8, n = 12 at week 13, n = 9 at week 26), absti-
nence was verified by informants identified by participants 
prior to quitting when possible. Unverified reports of absti-
nence were considered to be smoking.

Smoking History and Pattern
Smoking history and pattern were assessed with a standard 
Smoking History Questionnaire (Brown et  al., 2002). The 
Fagerström Test for Nicotine Dependence (FTND; Heatherton, 
Kozlowski, Frecker, & Fagerström, 1991) was used as a  
continuous measure of nicotine dependence.

Mediating Processes: Experiential Avoidance
General. The Acceptance and Action Questionnaire (AAQ; 
Cronbach’s α = .70; Hayes et al., 2004) is a 9-item question-
naire designed to measure the tendency to engage in expe-
riential avoidance of a general nature. Each item is rated on 
a 7-point Likert scale (1  =  never true to 7  =  always true). 
Sample items include “I’m not afraid of my feelings” and 
“When I feel depressed or anxious, I am unable to take care 
of my responsibilities.” Overall, high scores indicate more 
experiential avoidance, and low scores indicate greater psy-
chological acceptance/willingness.

Smoking-Specific. The Avoidance and Inflexibility Scale (AIS; 
Cronbach’s α = .93) (Gifford, Antonuccio, Kohlenberg, Hayes, 
& Piasecki, 2002) is a 13-item measure designed to assess the 
likelihood that smoking-related internal experiences (thoughts 
of smoking; feelings associated with craving to smoke such as 
stress, boredom, or enjoyment; and bodily sensations such as 
physical withdrawal symptoms) will lead one to smoke and the 
degree to which one believes that reduction in the frequency 
and intensity of these internal experiences (i.e., avoidance of 
them) is necessary in order not to smoke. Responses are given 
on Likert scales ranging from 1 to 5.

Weekly Measures During Group Treatment: Negative Mood 
and Withdrawal Symptoms
The tension, depression, and anger subscales of the Profile 
of Mood States (POMS) (McNair, Lorr, & Droppleman, 
1971) were summed to create a total negative mood score. 
Withdrawal symptoms were assessed with items from the 
Minnesota Nicotine Withdrawal Scale (Hughes & Hatsukami, 
1986; Piasecki et  al., 2000), which were divided into sub-
scales of affect (irritability/frustration/anger, anxiety/nervous-
ness, sadness or depression, difficulty concentrating), physical 
symptoms (restlessness, appetite increase), craving (single 
item), and sleep disturbance (trouble waking up, trouble fall-
ing asleep, dreaming more than usual, disrupted/waking up 
frequently).

Treatment Integrity
For the DT condition, adherence was rated using a modified 
version of the ACT Tape Rating Scale (Gifford & Hayes, 1998) 
that was developed to map closely onto the DT treatment 
manual. Specific therapist behaviors were considered 
“prescribed” and “proscribed” (Waltz, Addis, Koerner, & 
Jacobson, 1993), and raters assessed the presence or absence 
of each of these behaviors. A separate ST treatment rating scale 
was developed in a similar manner. All treatment sessions in 
both conditions were videotaped, and approximately 40% of 
the ST and DT tapes were randomly selected for rating by 
two of five possible independent raters. Raters were research 
assistants not otherwise associated with the treatment delivery, 
who received approximately 10 hr of adherence coding training 
plus weekly supervision. Kappa coefficients were computed to 
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ascertain reliability estimates. If there was disagreement in 
coding among raters, we conservatively assessed the behavior 
in the direction of “nonadherence.”

Power Analysis

Given the developmental nature of this project, our main con-
cern in determining sample size was to obtain reasonable esti-
mates of effect size, rather than power for certain effect sizes 
at certain p values. Effect size estimates are presented in odds 
ratios (ORs) for smoking abstinence. Chinn (2000) suggested 
that ORs of 1.44, 2.47, and 4.25 are equivalent to Cohen’s d 
values of 0.2 (small), 0.5 (medium), and 0.8 (large), respec-
tively (Cohen, 1992). Group means on continuous variables 
typically begin to stabilize at about 15 participants. For our 
dichotomous variable of point-prevalence abstinence, a sam-
ple size of 50 (25 in each condition) should provide relatively 
stable group proportions for effect size estimates. We estimated 
that a sample size of 50 would allow us to evaluate the potential 
of the DT intervention within the budgetary constraints of a 
developmental project, although we recognize that only large 
or very large effects (Cohen’s d > 0.80) with power of .80 using 
an alpha of .05 will attain statistical significance with a sample 
of this size (Cohen, 1988).

Data Analysis

Our primary aim was to examine if DT for early lapsers led 
to higher abstinence rates during behavioral treatment and 
improved long-term smoking cessation outcomes at 8, 13, 
and 26 weeks after quit day. Tests of the effects of DT treat-
ment on verified 7-day point-prevalence abstinence during 
behavioral treatment (weekly assessments from quit date 
through 4 weeks after quit date) and during the long-term fol-
low-up period (8-, 13-, and 26-week assessments) were con-
ducted using generalized estimating equations (GEE). GEE 
is a method of repeated measures analyses for categorical 
outcomes, which allows for appropriate modeling of absti-
nence observations across time. All participants randomized 
to treatment were included in an “intent-to-treat” analysis. 
All analyses assumed α = .05; however, as noted previously, 
effect sizes were of greater interest than absolute significance 
levels given the small sample size.

To explore potential mechanisms of change operating in 
the DT treatment, we conducted a series of successive regres-
sion analyses relating (a) DT treatment to changes in experi-
ential avoidance (both general and smoking-specific) prior to 
quit day and (b) changes in proposed mediators prior to quit 
day and biochemically verified abstinence during each of the 
4 weeks of behavioral treatment after quit day, controlling for 
treatment. Regression analyses were also used to compare lev-
els of negative mood (POMS) and the four subscales of with-
drawal symptoms in the weeks prior to quit day and on quit 
day in DT versus ST. Treatment differences in negative mood 
and withdrawal symptoms following quit day were examined 
using GEE, controlling for baseline levels of corresponding 
variable, time (weeks) from quit day, and planned covariates 
of age and level of nicotine dependence. Negative mood and 
withdrawal symptoms assessed at quit day, 1, 2, and 4 weeks 
(end of group treatment) after quitting were included in the 
analyses (the ST group did not complete these assessments 
at week 3).

results

Preliminary Analyses

Treatment Assignment
In the final sample of 49 participants, 27 received DT treatment 
and 22 received ST treatment. The DT and ST groups did 
not differ on any characteristics prior to randomization (see 
Table  1). Participants mean age was 47.68 (SD  =  10.31) 
years, 49% were females, 32.7% had a high-school education 
or less, 4.1% were Hispanics/Latinos, and 90% were 
Caucasians. The participants had a moderate level of nicotine 
dependence (mean FTND = 6.3; SD = 1.73, mean cigarettes per 
day = 21.65; SD = 8.33) and entered treatment with a mild level 
of depressive symptoms (mean CES-D = 9.32; SD = 7.70). Of 
the 49 participants, 14 (28.6%) reported prior major depressive 
episode(s) using DSM-IV criteria, 50% (n  =  7) of whom 
endorsed recurrent (more than one) major depressive episodes.

Treatment Integrity
Treatment integrity ratings indicated that 99.9% of prescribed 
elements were present in the DT tapes that were rated, and 
100% of the prescribed behaviors were present in the ST tapes. 
There were no proscribed behaviors observed in either ST or 
DT session tapes. Thus, there was good treatment integrity in 
both treatment conditions. The average kappa coefficient for 
raters coding the treatment tapes was .99 for the DT treatment 
and 1.0 for the ST, indicating excellent agreement.

Smoking Outcomes During Behavioral Treatment

The GEE models first examined age, gender, and years of edu-
cation as potential covariates in addition to planned inclusion 
of level of nicotine dependence and the linear effect of time. Of 
the proposed covariates, age (adjusted odds ratio [AOR] = 1.04, 
95% CI = 0.99–1.10, p = .11) alone was included along with 
level of dependence (AOR = 0.81, 95% CI = 0.62–1.07, p = .14) 
and the linear effect of time as a primary set of covariates, given 
that gender and years of education showed little relationship 
with outcome (ps > .5). After controlling for the primary set of 
covariates, changes in verified abstinence rates at 1, 2, 3, and 
4 weeks after quit day were significantly different for smok-
ers in DT (vs. ST) as evidenced by a significant treatment by 
time interaction (AOR = 1.76, 95% CI = 1.24–2.50, p = .002). 
At the end of behavioral treatment (4 weeks after quit day), 
smokers in DT were significantly more likely to be abstinent 
than those in ST (66.7% vs. 31.8%, respectively) (AOR = 6.46, 
95% CI = 1.58–26.50, p = .001), which is equivalent to a large 
effect size of d = 1.03 (Chinn, 2000). However, at the end of 
the nicotine patch treatment (8-week follow-up), abstinence 
rates among smokers in DT and ST were 40.7% and 31.8%, 
respectively, a difference that was no longer significantly dif-
ferent (AOR = 1.73, 95% CI = 0.46–6.48), reflecting a small to 
medium effect size of d = .30 (see Figure 2).

Long-Term Smoking Outcomes

We also evaluated 7-day point-prevalence abstinence rates at 
4 (end of group treatment), 8 (end of patch treatment), 13, and 
26 weeks postquit assessments. In GEE analysis with the same 
covariates, the main effect of treatment condition was not sig-
nificant statistically (AOR = 1.83, 95% CI = 0.46–7.34, p = .39). 
In a next step, all four two-way interactions of covariates and 
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treatment condition were entered as a block after all other terms. 
In this model, there were no significant interactions between 
treatment condition and time or any of the other covariates (ps 
> .10). Verified 7-day point-prevalence abstinence rates at each 
assessment point for the DT and ST groups are shown in Figure 2.

Recovery From Lapses

Secondary analyses were conducted to examine group dif-
ferences in rates of recovery from early lapse. Of those who 
lapsed during the first week after quit date (51.0% overall), 
participants in the DT condition were over five times more 
likely (OR  =  5.55) than participants in the ST condition to 
be abstinent at the end of group treatment (4 weeks postquit 
date), reflecting a large effect size (d =  .95). Of those who 
were fully abstinent for the first week (49.0% overall), 100% 
of participants in the DT condition, and 54.6% of partici-
pants in the ST condition were abstinent at the end of group 
treatment.

Mediating Processes—Decreasing Experiential 
Avoidance

In order to evaluate proposed treatment mechanisms, we used 
a sequential process to evaluate the degree to which smokers 

in DT relative to ST had larger decreases in experiential avoid-
ance (both general and smoking-specific) from baseline to quit 
date. We examined the AAQ as an index of general experiential 
avoidance and the AIS as an index of smoking-specific expe-
riential avoidance. Given that the DT treatment was hypoth-
esized to change experiential avoidance prior to a quit attempt, 
we examined prequit experiential avoidance as a mediator. We 
did not examine postquit experiential avoidance as a media-
tor because it would be confounded with smoking outcome. 
In regression analyses, there was no significant difference in 
changes in AAQ (B = 1.61, SE = 1.97, p = .42) scores for smok-
ers in DT and ST treatments. However, there was a signifi-
cant difference in AIS scores (B = −5.16, SE = 2.46, p = .04), 
with smokers in the DT treatment on average having a larger 
decrease in levels of smoking-specific experiential avoidance 
than smokers in ST.

We used logistic regression models to examine whether 
changes in experiential avoidance were related to successful 
cessation at the end of behavioral treatment. Logistic models 
controlled for the standard covariates, treatment condition, and 
then in successive models included either the AAQ or the AIS 
along with the corresponding measure assessed at baseline. 
There was a marginal relationship between changes in AAQ 
scores prior to cessation and the odds of abstinence (B = −0.17, 

table 1. Demographic and Smoking Characteristics for Final Sample

Distress tolerance treatment Standard treatment

N = 27 N = 22

n (%) n (%)

Female 12 (44.4) 12 (54.5%)
Race/ethnicity
 Hispanic 2 (7.4) 0 (0.0%)
 White 24 (88.9) 20 (90.9%)
 African American 3 (11.1) 2 (9.1%)
Education
 <High-school graduate 2 (7.4) 4 (18.2%)
 High-school graduate 4 (14.8) 6 (27.3%)
 Some college 14 (51.9) 9 (40.9 %)
 College degree 3 (11.1) 2 (9.1%)
 >Master’s degree 4 (14.8) 1 (4.5%)
Marital status
 Married 15 (55.6) 8 (36.4%)
 Engaged 0 (0.0) 1 (4.5 %)
 Divorced 8 (29.6) 6 (27.3%)
 Separated 0 (0.0) 1 (4.5%)
 Never married 2 (7.4) 5 (30.8%)
 Living together 1 (3.7) 0 (0.0%)
 Widowed 1 (3.7) 1 (4.5%)
Employment
 Employed 23 (85.2) 17 (77.3%)
Depression history
 No depressive episode 18 (66.7) 17 (77.3)
 Single depressive episode 3 (11.1) 4 (18.2)
 Recurrent depressive episodes 6 (22.2) 1 (4.5)

M (SD) M (SD)

Age 47.19 (11.4) 48.30 (9.01)
Fagerström Test for Nicotine Dependence 6.33 (1.52) 6.27 (2.00)
Average cigarettes per day 22 (7.26) 21 (9.65)
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SE = 0.09, p = .059). Decreases in general experiential avoid-
ance prior to cessation were marginally associated with greater 
rates of abstinence at the end of treatment. There was no sig-
nificant relationship between changes in the AIS scores prior 
to cessation and the odds of abstinence at the end of treatment 
(B = −0.02, SE = 0.07, p = .80). Mediation requires that treat-
ment affects the mediator and that the mediator is related to the 
outcome when controlling for treatment. Full mediation analy-
ses were not conducted since AAQ was not changed, and AIS 
did not relate to outcome.

Negative Mood and Withdrawal Symptoms Prior  
to and on Quit Day

Consistent with our prediction of the effect of our exposure-
based intervention, regression analyses showed that smokers in 
DT, relative to ST, reported a significantly greater increase in 
negative mood (POMS) immediately prior to the group session 
that occurred 2 weeks before quit day (i.e., directly after they 
engaged in prescribed exposure exercises) (B = 7.75, SE = 2.40, 
p =  .003), as well as immediately prior to the group session 
that occurred the week before quit day (B = 17.09, SE = 5.22, 
p = .002), when controlling for baseline levels of negative mood. 
In support of the effectiveness of these exercises, participants 
in DT reported significantly lower levels of negative mood on 
quit day relative to ST, when controlling for negative mood 
reported at the week prior to quit day, (B = −8.73, SE = 3.65, 
p = .02) (see Figure 3).

No differences in any of the four withdrawal subscale scores 
(affect, physical symptoms, craving, sleep) across conditions 
at baseline was observed (ps > .05). When controlling for 
levels of the corresponding withdrawal subscale at baseline, 
DT participants reported significantly higher affect (B = 0.44, 
SE  =  0.21, p  =  .047) and physical symptoms (B  =  0.51, 
SE = 0.22, p = .026) in the week prior to quit day, but not on 

quit day (ps > .05), compared with ST. Craving scores did 
not increase significantly prior to quit day in either condition  
(ps > .2); however, consistent with our hypothesis, DT 
participants had lower craving on quit day than did those 
receiving ST when controlling for craving the week before quit 
day (B = −0.54, SE = 0.25, p = .04) (see Figure 4). There were 
no differences across conditions in levels of sleep disturbance 
during the weeks prior to or on quit day (ps > .05).

Negative Mood and Withdrawal Symptoms After 
Quit Day

As expected, GEE models revealed that participants in the DT 
treatment, relative to ST, maintained significantly lower levels 
of craving (B = −0.63, SE = .14, z =19.22, p < .01) and affect 
(withdrawal) (B = −0.26, SE = .13, z = 3.97, p = .046) through 
the end of group treatment following quit day, but no difference 
in negative mood (POMS), physical symptoms, or sleep distur-
bance across conditions was observed (ps > .05) (see Figures 
3 and 4).

DisCussiOn

Overall, the findings from this preliminary randomized con-
trol trial of a novel DT treatment for smokers with a history of 
early lapse were encouraging. At the completion of behavioral 
treatment (4 weeks after quit date), the odds of verified 7-day 
point-prevalence abstinence were 6.46 times greater among 
those receiving DT (66.7% abstinent) than among those receiv-
ing ST (31.8% abstinent) participants, equivalent to a medium 
to large effect size. This difference was both statistically and 
clinically significant and particularly noteworthy given that all 
study participants had been unable to quit smoking for more 
than 72 hr in the past 10 years.

Figure 2. Abstinence rates (7-day point prevalence) for distress tolerance (DT) and standard treatment (ST) conditions. At week 
4 (end of group treatment), the abstinence rate for DT (66.7%) was significantly higher than ST (40.9%), p = .049, d = .71. Verified 
7-day point-prevalence abstinence rates at 8, 13, and 26 weeks after quit day did not significantly differ in DT versus ST and were 
40.7%, 22.2%, and 14.8%, and 31.8%, 27.3%, and 9.1%, respectively.
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Figure 4. Weekly affect withdrawal and craving scores for distress tolerance and standard treatment (ST) conditions. Withdrawal 
symptoms, including affect and craving, were not assessed at week 3 for the ST condition and therefore not included in this figure.
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Figure 3. Weekly negative mood scores for distress tolerance and standard treatment (ST) conditions. POMS = Profile of Mood 
States. Negative mood was not assessed at week 3 for the ST condition and therefore not included in this figure.

Furthermore, participants who received the DT treatment 
showed a tendency to recover from early smoking lapses to 
regain abstinence: a pattern not characteristically seen in smok-
ing cessation treatment outcome research. Although few studies 
have examined this directly, treatment outcome findings sug-
gest that many smokers who lapse during treatment drop out 

of treatment shortly thereafter (Borrelli et al., 2002; Patterson 
et  al., 2003; Shiffman et  al., 2006). Yet, the current findings 
suggest that the participants receiving the DT treatment in this 
study continued to stay in treatment despite smoking lapses 
and were successful in their efforts at persisting in the face of 
smoking lapse and regaining abstinence status by the end of the 
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behavioral treatment sessions. Of those who lapsed to smok-
ing during the first week after quit date, DT participants were 
over four times more likely than ST participants to be abstinent 
at the end of treatment, which corresponds to a large effect 
size. A similar pattern has been shown in  previous ACT-based 
smoking cessation research studies. For example, both Gifford 
et al. (2004) and Gifford et al. (2011) showed higher quit rates 
at 1-year follow-up versus 6 months because participants who 
lapsed regained abstinence.

Finally, the DT treatment produced some evidence that 
the exposure and ACT components resulted in hypothesized 
changes in participants’ reactions to the discomfort of quitting 
smoking. Although there was no evidence of changes in 
general tendency toward experiential avoidance as measured 
by the AAQ, DT participants did report a decrease in smoking-
specific experiential avoidance (i.e., avoidance of smoking and 
withdrawal-related thoughts, feelings, and bodily sensations) 
prior to quit day. This finding likely reflects the fact that the 
primary emphasis of the DT intervention was on reducing 
attempts to avoid smoking-specific rather than general distress. 
Furthermore, consistent with the rationale for the exposure-
based DT intervention, participants in DT, relative to ST, 
reported a significantly greater increase in negative mood 
prior to each group session in the 2 weeks before quit day. 
We expected to observe this increase because during these 
weeks, DT participants were prescribed exposure exercises to 
engage in just prior to arriving at group (e.g., refraining for 
smoking for increasingly longer periods of time). In support 
of the effectiveness of these exercises, participants in DT 
also reported significantly lower levels of negative mood and 
craving on quit day relative to ST participants. We believe these 
exposure-based procedures hold significant promise given the 
strong relationship between levels of negative mood reactions 
on quit day and early lapse (Kenford et al., 2002; McCarthy, 
Piasecki, Fiore, & Baker, 2006; Piasecki, Kenford, Smith, 
Fiore, & Baker, 1997; Piasecki et al., 2000). We hypothesize 
that the change in reactions to the discomfort of quitting is 
one mechanism for the effect of DT in improving cessation 
outcomes.

The odds of abstinence were still 1.73 times greater in 
favor of DT at the 8-week follow-up (end of nicotine patch 
treatment), roughly corresponding to a small to medium 
effect size. However this difference was not maintained once 
both behavioral treatment and patch had been discontinued 
(13 and 26 weeks). The large decreases in abstinence that 
occurred in DT between 4 weeks (end of behavioral treat-
ment) and 8 weeks (end of patch) postquit and between 8 
weeks and 13 weeks postquit likely reflect the sudden dis-
continuation of first the intensive behavioral treatment and 
then the pharmacological treatment. This early lapsing popu-
lation may require an even more extended active treatment 
phase that is reduced in intensity more gradually to succeed 
in maintaining long-term abstinence. Support for extended 
treatments in increasing long-term abstinence rates is begin-
ning to accumulate; for example, Hall and colleagues have 
conducted several studies indicating that extending pharma-
cological and behavioral treatment for a full year results in 
significantly higher long-term abstinence rates (40% or more) 
than typically observed in smoking cessation studies (Hall 
et al., 2011; Hall et al., 2009; Hall, Humfleet, Reus, Muñoz, 
& Cullen, 2004).

Limitations

The current study had several limitations that merit discussion. 
With respect to the participants, smokers with current psychi-
atric and other substance-use comorbidities were excluded. 
Relative to the general population, smoking prevalence among 
individuals with these conditions is substantially higher (CDC, 
2013; Lasser et  al., 2000), and results of treatment stud-
ies involving these populations have generally produced low 
abstinence rates (Prochaska, Delucchi, & Hall, 2004). Future 
research is needed to evaluate the efficacy of the DT approach 
in these populations; it is expected that a DT approach may be 
of value as it directly targets emotional vulnerabilities that are 
at the core of many psychiatric and substance-use disorders. 
With respect to methodology, the sample size was small, and 
although we were able to obtain stable estimates of effect sizes, 
our power to detect significant group differences in abstinence 
rates and relationships between hypothesized mediators and 
outcomes was limited. Although the possibility of group effects 
on smoking outcome exists, the small sample size did not allow 
us to construct a stable-model treating groups as a level of anal-
ysis. Also, the total contact time was greater in DT than in ST; 
therefore, some of the differences observed between the treat-
ments could be attributable to this additional time rather than 
differences in treatment content. Future studies are needed to 
compare DT with a ST that equates for contact time.

With respect to treatment content, combining DT treatment 
with nicotine patch may have conveyed an inconsistent mes-
sage and reduced participants’ opportunities for exposure and 
practice of DT skills, as the purpose of the nicotine patch is to 
decrease the discomfort and intensity of nicotine withdrawal 
and cravings. In line with this possibility, previous smoking 
cessation studies have found somewhat higher quit rates for 
ACT alone than for ACT when combined with pharmaco-
therapy (e.g., compare Gifford et al., 2004 with Gifford et al., 
2011). About half of individuals who were scheduled for base-
line assessments did not show up and were never randomized 
to a treatment; therefore, the final sample may have been espe-
cially motivated and committed to quitting smoking relative to 
the population of smokers with a history of early lapse. Finally, 
given that all participants had a history of early lapse, results 
may not generalize to the general population of treatment-seek-
ing smokers, many of whom have a history of longer duration 
quit attempts. Future research is needed to determine whether 
the DT approach is especially well suited for smokers with a 
history of early lapse or whether it could also benefit a more 
general population of smokers.

COnClusiOns

In summary, we conclude that this novel DT treatment had 
significant clinical impact on these early lapse smokers dur-
ing their treatment participation. Future research is needed to 
develop and evaluate innovative methods to assist early lapse 
smokers to extend and maintain these treatment gains over 
extended time periods. If such methods can be developed 
and longer term successful outcomes achieved, DT treatment 
would hold the promise of becoming an important clinical 
smoking cessation resource for this treatment-resistant subpop-
ulation. In addition, larger studies are necessary to determine 
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the stability of the effect size estimates observed in the cur-
rent study and whether these findings are applicable to broader 
populations of smokers.
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