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Abstract

There is little knowledge about how emotion regulation difficulties interplay with
psychopathology in terms of smoking cessation. Participants (7= 250; 53.2 % female, Mg, =
39.5, SD = 13.85) were community-recruited daily smokers (=8 cigarettes per day) who self-
reported motivation to quit smoking; 38.8 % of the sample met criteria for a current (past 12-
month) psychological disorder. Emotion regulation deficits were assessed pre-quit using the
Difficulties with Emotion Regulation Scale (DERS; Gratz and Roemer in J Psychopathol Behav
Assess 26(1):41-54, 2004) and smoking behavior in the 28 days post-quit was assessed using the
Timeline Follow-Back (TLFB; Sobell and Sobell in Measuring alcohol consumption: psychosocial
and biochemical methods. Humana Press, Totowa, 1992). A Cox proportional-hazard regression
analysis was used to model the effects of past-year psychopathology, DERS (total score), and their
interaction, in terms of time to lapse post-quit day. After adjusting for the effects of gender, age,
pre-quit level of nicotine dependence, and treatment condition, the model revealed a non-
significant effect of past-year psychopathology (OR = 1.14, Clys o, = 0.82-1.61) and difficulties
with emotion regulation (OR = 1.01, Clys o, = 1.00-1.01) on likelihood of lapse rate. However, the
interactive effect of psychopathology status and difficulties with emotion regulation was
significant (OR = 0.98, Clys o, = 0.97-0.99). Specifically, there was a significant conditional effect
of psychopathology status on lapse rate likelihood at low, but not high, levels of emotion
regulation difficulties. Plots of the cumulative survival functions indicated that for smokers
without a past-year psychological disorder, those with lower DERS scores relative to elevated
DERS scores had significantly lower likelihood of early smoking lapse, whereas for smokers with
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past-year psychopathology, DERS scores did not differentially impact lapse rate likelihood.
Smokers with emotion regulation difficulties may have challenges quitting, and not having such
difficulties, especially without psychopathology, decreases the potential likelihood of early lapse.
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Introduction

Smokers with psychopathology represent a vulnerable subpopulation of the tobacco-using
population [National Institute of Health (NIH) 2006]. The prevalence of smoking among
individuals with any psychological disorder is significantly higher relative to the general
population (36.1 vs. 21.4 %, respectively) and smokers with psychopathology smoke at
higher rates relative to their non-disordered counterparts [Center for Disease Control and
Prevention (CDCP) 2013]. Cigarette smoking also contributes to the onset and maintenance
of psychopathology and can interfere with mental health treatment (Richards et al. 2013,
Ziedonis et al. 2008). Epidemiological and clinical trial data suggest that smokers with
psychopathology, relative to those without, are less likely to quit smoking successfully (e.g.,
CDCP 2013; Ferguson et al. 2003; Lasser et al. 2000; Piper et al. 2010). In fact,
psychopathology appears to be a key factor in the stagnation of smoking cessation rates in
the United States over recent decades (Goodwin et al. 2012, 2014). Specifically, poorer
cessation outcomes have been documented among smokers across various forms of
psychopathology (e.g., depressive disorders, posttraumatic stress disorder, anxiety disorders,
co-morbid substance use disorders; Beckham et al. 2013; Hitsman et al. 2013; Leventhal et
al. 2014; Piper et al. 2010; Zvolensky et al. 2008a).

In the context of smoking cessation, early smoking lapse, typically defined as latency to the
first instance of smoking (even a puff), is important because it is associated with an
increased likelihood of return to regular smoking (i.e., relapse; Brown et al. 2005, 2009).
Smokers with psychopathology may be particularly at risk for early smoking re-initiation
given smoking lapse is typically preceded by heightened levels of negative affect (e.g.,
Shiffman and Waters 2004; Shiffman 2005). For example, some work suggests anxiety
psychopathology is associated with early lapse (Zvolensky et al. 2008a). However, limited
empirical work has examined factors that may moderate the relationship between
psychopathology and early lapse. Such research has the potential to identify factors that may
exacerbate early lapse likelihood, which could be potentially targeted when preparing
smokers with psychopathology to quit.

One possible individual difference factor that may be involved in early smoking lapse is
emotion regulation difficulties. Emotion regulation is often broadly understood as adaptive
responding to emotional distress (i.e., that makes it easier for individuals to behave in socio-
emotionally appropriate ways; John and Eng 2014) versus efforts to control/suppress
emotional arousal (Gratz and Roemer 2004). Specifically, emotion regulation has been
described on four dimensions: (a) flexible use of adaptive strategies to modulate (vs.
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eliminate) emotional intensity/ duration; (b) maintaining behavioral control when distressed,;
(c) emotional awareness, clarity and acceptance; and (d) willingness to experience emotional
distress to pursue meaningful activities. Difficulties or deficits in any one domain are
indicative of emotion “dysregulation”—or difficulties in emotion regulation (Gratz and Tull
2010) and may demarcate deficits in one’s ability to use situationally appropriate regulation
strategies flexibility to modulate emotional responses (Gratz and Roemer 2004). As a result
of having such difficulties with emotion regulation, (a) the experience of negative affective
states may persist longer and be more severe and (b) attempts may be made to inflexibily
escape or modulate distress states; both may promote or maintain internalizing and
externalizing disorders (e.g., Mennin et al., 2007; Tice et al., 2001). Indeed, difficulties with
emotion regulation are implicated in various forms of psychopathology, including anxiety
disorders (Baker et al. 2004a; McLaughlin et al. 2007; Mennin et al. 2009; Tull and Roemer
2007), post-traumatic stress disorder (Ehring and Quack 2010; Weiss et al. 2012), mood
disorders (Johnson 2005; Joormann and Siemer 2014; Nolen-Hoeksema 2000), substance
use disorders (Fox et al. 2008; Kun and Demetrovics 2010; Riley and Schutte 2003), and
eating disorders (Gianini et al. 2013; Harrison et al. 2010).

Notably, available work suggests difficulties with emotion regulation are related to smoking
recency (Adams et al. 2012), craving and attentional bias to smoking cues (Fucito et al.
2010; Szasz et al. 2012), affect-regulatory smoking expectancies (Johnson et al. 2008), and
perceived barriers for quitting and certain reasons (motives) for smoking (e.g., stimulation,
habitual, and sensorimotor reasons; Gonzalez et al. 2008). Yet, it is unclear how difficulties
in emotion regulation relate to smoking lapse in general, or in the context of
psychopathology. It is possible that smokers with psychopathology who also experience
greater difficulties with emotion regulation may struggle to maintain abstinence during a
cessation attempt. For example, these smokers may lack adaptive strategies to effectively/
adaptively ‘down-regulate’ negative emotional states (i.e., thus rely on smoking as a strategy
for managing negative emotional states). This is consistent with affect-regulatory theories of
addiction that posit that negative reinforcement learning (i.e., self-administration of drugs
followed by reduction in aversive stimulus) can maintain addiction, especially because
affective distress can inhibit cognitive control resources (McCarthy et al. 2010).
Additionally, smokers (especially those with psychological disorders) also may have
difficulties with recognizing and understanding emotional states, and may have difficulties
with maintaining goal-directed behavior in the context of distressing emotional states, which
may promote early smoking lapse. In contrast, smokers without psychopathology and
without emotion regulation deficits may be most successful in maintaining sustained
abstinence due to better adaptive strategies for managing distress or emotional competence
(Kun and Demetrovics 2010).

Together, the present study sought to test whether difficulties with emotion regulation may
interplay with psychopathology in the prediction of smoking lapse among smokers.
Specifically, the current study examined the interactive effects of psychopathology and
difficulties in emotion regulation in terms of time to lapse post-cessation attempt among
smokers enrolled in a randomized controlled smoking cessation treatment trial. It was
hypothesized that psychopathology status and difficulties with emotion regulation would
synergistically interplay, such that smokers with psychopathology in the context of greater
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difficulties with emation regulation would have the earliest lapse profile, relative to those
with psychopathology but lower difficulties with emotion regulation or smokers without
past-year psychopathology (regardless of emotion regulation difficulties). In contrast,
smokers with the combination of no past-year psychopathology and lower emotional
regulation difficulties would have a profile indicative of longest latency to lapse, relative to
other groups.

Participants (V= 250) were adult treatment-seeking daily smokers (Mjge = 39.5, SD =
13.85; 53.2 % female) who primarily identified as White (86.4 %). Participants were
generally well educated (78.8 % reported completing at least part of college) and the
majority reported marital status as never married (38.0 %) or married/cohabitating (37.6 %).
The average daily cigarettes per day in the sample was 16.0 (SD = 8.84) and on average,
moderate levels of nicotine dependence were reported (Fagerstrom Test for Nicotine
Dependence [FTND]: M=5.1, SD = 2.26). On average, participants reported starting
smoking at age 14.9 (SD = 3.59), regular daily smoking at age 17.8 (5D = 4.18), and during
their heaviest period of smoking, were smoking an average of 24.9 (SD = 12.54) cigarettes
per day. Participants reported an average of 3.5 (SD = 2.32) previous ‘serious’ quit attempts.

The presence of current (past 12-month) psychological disorders were assessed using the
Structural Clinical Interview of DSM-IV Disorders (SCID-I/NP; First et al. 2007)—38.8 %
met criteria for a diagnosis. Of those with a past-year disorder, the average number of
diagnoses was 1.6 (SD = 0.90; range = 1-5), and specific diagnoses included: social anxiety
disorder (32.0 %), specific phobia (21.6 %), generalized anxiety disorder (20.6 %), alcohol
use disorder (19.6 %), major depressive disorder (13.4 %), dysthymia (12.4 %),
posttraumatic stress disorder (11.3 %), cannabis use disorder (9.3 %), obsessive—compulsive
disorder (4.1 %), other depressive disorders (3.1 %), anxiety disorder not otherwise specified
(NOS; 3.1 %), other substance use disorder (2.1 %), or other psychological disorders

(7.2 %).

A demographics formwas used to collect gender, age, race/ethnicity and educational
background.

Past-Year Psychopathology

The Structured Clinical Interview-Non-Patient Version for DSM-1V (SCID-I/NP; First et al.
2007) was administered to assess the presence of past 12-month (current) psychological
disorders. This version of the SCID is commonly used in research with community
participants. Interviews were administered by trained research assistants or doctoral-level
staff and supervised by independent doctoral-level professionals. A random sample (12.5 %)
of cases were sampled and checked by two independent raters for diagnostic accuracy (no
discrepancies were noted). A dichotomous variable was created to indicate those who met
criteria for any psychological disorder (=1) versus those who did not (=0). The presence of
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historical diagnoses (disorders that were successfully treated or remitted) was not included
in the coding of this dichotomous variable. Examining the role of current psychopathology
in terms of risk for smoking cessation lapse is conceptually the most relevant.

Emotion Regulation Difficulties

The Difficulties with Emotion Regulation Scale (DERS; Gratz and Roemer 2004) is a 36-
item self-report measure that assesses, on a five-point Likert-type scale (1 = A/most neverto
5 = Almost always), the degree to which respondents experience greater difficulties in
regulating emotional states. Items can be summed to produce a total score, with higher
scores reflecting greater difficulties with emotion regulation (possible range 36—-180). The
psychometric properties of the DERS have been documented, including internal consistency,
test—retest reliability, and predictive validity (Gratz and Roemer 2004). Internal consistency
in the current sample was a = 0.95.

Smoking-Relevant Measurement

Procedure

Nicotine Dependence—The Fagerstrém Test for Nicotine Dependence (FTND;
Heatherton et al. 1991) is a 6-item self-report scale that was used to assess gradations in
tobacco dependence. Scores range from 0 to 10, with higher scores reflecting higher levels
of physiological dependence on nicotine. Internal consistency in the current sample was a =
0.66.

Smoking History—The Smoking History Questionnaire (SHQ; Brown et al. 2005, 2009)
is a self-report questionnaire used to assess smoking history (e.g., onset of regular daily
smoking), pattern (e.g., number of cigarettes consumed per day), and quit history. In the
present study, the SHQ was employed to describe the sample on smoking history and
patterns of use (e.g., smoking rate, years as a regular smoker).

Lapse Behavior—The Timeline Follow-Back Interview (TLFB; Sobell and Sobell 1992)
is a calendar-based assessment that was originally developed to assess alcohol use, but has
been adapted for other substances including tobacco (Robinson et al. 2014). Data on the
quantity and frequency of cigarette use are collected using clinician-guided retrospective
recall. Participants are encouraged to use notable events (e.g., birthdays, holidays, special
events) and patterns of use (e.g., weekends vs. week days, locations, time of day) to
complete the calendar. The TLFB was conducted at each follow-up visit post-quit day. Only
the first 28 days post-quit were utilized in the present study given the high rate of smoking
lapse that occurs shortly after quitting. Computation of outcome variables from the TLFB is
described in detail in Data Analytic Plan, below. This form of data collection has been found
to have very strong psychometric properties up to 90-days, including excellent inter-rater
reliability, test—retest reliability, and strong convergent validity based on collateral interviews
(Robinson et al. 2014). Internal consistency in the current sample was o = 0.98.

Participants were recruited for potential inclusion in a randomized controlled trial examining
the efficacy of two smoking cessation interventions in terms of smoking cessation outcomes
and prevention of panic disorder (clinicaltrials.gov #NCT01753141). Participants were
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recruited from the community via flyers, radio advertisements, free online postings, and
word-of-mouth referrals. The current study is based on secondary analyses of data for a sub-
set of the sample. Inclusion criteria for the parent study included daily cigarette use (average
>8 cigarettes per day for at least 1 year), between ages 18-65, and reported motivation to
quit smoking of at least 5 on a 10-point scale. Exclusion criteria included: inability to give
informed consent, current use of smoking cessation products or treatment, past-month
suicidality, history of panic psychopathology (per aims of parent study; i.e., panic
prevention), and history of psychotic-spectrum disorders. Individuals responding to study
advertisements were scheduled for an in-person, baseline evaluation. All participants
provided informed consent prior to participation. All procedures performed in this study
were in accordance with the ethical standards of the Institutional Review Boards where the
data were collected, and with the 1964 Helsinki Declaration and its later amendments. After
providing written informed consent, participants completed a computerized battery of
baseline (pre-treatment) self-report questionnaires, including the DERS, FTND, and SHQ,
and completed an interview-based assessment of psychopathology (per the SCID-I/NP).

Eligible participants were randomly assigned to one of two 4-session smoking cessation
treatment programs: (1) Standard Cessation Program (17 = 136, 54.4 %,; Fiore et al. 2008),
which included standard cognitive-behavioral strategies for smoking cessation, or (2) Panic-
Smoking Prevention Program (n7 =114, 45.6 %; Zvolensky et al. 2008b), which included the
standard strategies for smoking cessation with the addition of specific strategies for
addressing anxiety. The intervention is described in detail elsewhere (Farris et al. 2015).
Self-report TLFB data were collected at scheduled follow-up assessments which occurred at
weeks 1, 2, and 4 post-quit day. Cases for the current study were selected from a larger
dataset, which included all participants who were screened for the parent study not
necessarily enrolled in the treatment phase of the protocol. Data were retained for the current
secondary analysis on the basis of having available data for all study variables including the
TLFB for the 28-day following the cessation attempt. Participants were compensated for
completion of the baseline appointment ($12.50) and all follow-up appointments ($20).

Data Analytic Plan

Data were analyzed using SPSS Version 22.0. All data were checked for inconsistences,
outliers, and data entry errors. Descriptive differences between smokers with and without a
past-year psychological disorders were examined in addition to bivariate associations
between study variables. Smoking lapses were determined based on self-reported TLFB. It
was assumed that the presence of missing smoking status data indicated the occurrence of
the outcome event (i.e., cigarette use) when the closest available data point was a smoking
day (required for only five cases). From these TFLB data, a dichotomously-coded variable
was created based whether the occurrence of “any lapse” occurred in the 28-period post-quit
day (i.e., indicating a self-report smoking lapse). Then, a variable was coded based on the
number of days elapsed since quit day before the first lapse. Next, a multivariate Cox
proportional-hazard regression analysis was used to examine the predictive value of past-
year psychopathology status (0 = No past-year psychological disorder; 1 = Past-year
psychological disorder), difficulties with emotion regulation (DERS-Total score), and their
interaction, in terms of lapse rate. This analytic approach estimates and models the
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distribution of “survival” time it takes before an event (lapse) occurs (Cox 1972). This
strategy was selected, in part, for its robustness to censored data. Baseline demographic
factors (gender, age) and level of nicotine dependence were included as model covariates
based on the well-documented role of these variables in smoking maintenance and cessation
(e.g., Baker et al. 2007; Jarvis et al. 2013). Additionally, because participants were
randomized to two different treatment conditions (as part of the parent trial), treatment
condition (0 = Standard Cessation Program; 1 = Panic-Smoking Prevention Program) was
included as a covariate to adjust for any treatment-specific variance accounted for in lapse
outcomes. Specifically, the covariates were entered in Step 1 of the model, the main effects
of psychopathology status and DERS-Total score were entered in Step 2, and the interaction
term was entered in Step 3.

Smokers with and without past year psychological disorders did not differ in terms of age
(M=39.8, SD=13.6 vs. M=39.3, SD = 14.1, respectively), race (85.6 vs. 86.9 % white),
educational attainment (73.2 vs. 82.4 % completed of at least part college). Smokers with a
history of past-year psychopathology were more frequently female relative to smokers
without a history of past-year psychological disorders (see Table 1). In terms of smoking
history, those with and without a history of psychological disorders did not differ in terms of
age of initiating regular daily smoking (M= 17.1, SD= 3.7 vs. M= 18.2, SD = 4.4), number
of years as a smoker (M= 21.3, SD=14.1vs. M=20.3, SD = 13.9, respectively), or
average number of cigarette smoked per day in the week prior to baseline appointment (M=
16.0, SD=8.5vs. M=15.9, SD=8.5). As indicated in Table 1, groups did not differ in
terms of number of prior quit attempts or level of nicotine dependence at baseline.
Regarding bivariate associations, past-year psychopathology status was significantly
correlated with DERS total scores, although medium in size (r= .35, p<.001). For smokers
with past-year psychopathology, female gender was significantly correlated with higher
DERS scores. For smokers without a past-year psychological disorder, younger age was
associated with higher DERS scores.

Predicting Time to Lapse

Descriptive Overview—Ouverall, 70.8 % of the participants self-reported a smoking lapse
during the 28-day post-quit period. The median time to lapse was 6.8 days, with 27.0 %
reporting smoking lapse on the first day following the quit attempt. Among smokers with a
past-year psychological disorder, 77.3 % reported a smoking lapse during the quit period
(median time to lapse was 5.1 days). For those smokers without a past-year psychological
disorder, 66.7 % reported a smoking lapse (median time to lapse was 9.2 days).

Survival Analysis—Next, a step-wise multivariate Cox-proportional hazard regression
model was constructed to test the effect of psychopathology status, DERS scores, and their
interaction in terms of predicting time to lapse after the quit attempt, adjusting for gender,
age, level of nicotine dependence, and treatment condition (entered in Step 1 of the model).
Results indicated that the overall model was significant (x2(7) = 15.50, p=.030). As
presented in Table 2, results indicated that older age was a significantly predictive of
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likelihood of lower lapse rate, whereas the effects of gender, nicotine dependence, and
treatment condition were non-significant predictors of time to smoking lapse (step 1: (x2(4)
=6.09, p=.193). The main effects of past-year psychopathology status and DERS score
were also non-significant (x2(6) = 10.34, p=.111). The addition of the interaction term
accounted for a significant Chi square change (x2(1) = 5.30, p=.021) and this effect was a
significant predictor of likelihood of lower lapse rate.

To specifically test the nature of the interaction, tests of simple slopes (entered with 0.5 SD
DERS scores) were conducted. Results indicated that the interplay between
psychopathology status was not differentially predictive of likelihood of lapse rate when
scores were high on the DERS (OR = 0.96, Clgs o, = 0.70-1.40) but was significant when
scores were low on the DERS (OR=1.70, Clys o, = 1.06-2.72). Figure 1 presents plots of
the adjusted cumulative survival functions for smokers without and with a past-year
psychological disorder, as impacted by DERS scores. As illustrated, the impact of
difficulties with emation regulation is specifically seen in smokers with no past-year
psychological disorder (Fig. 1; panel a) relative to those with a past-year psychological
disorder (Fig. 1; panel b).

Discussion

Consistent with expectation, the combined effect of psychopathology status and difficulties
with emotion regulation was statistically significant. Yet, the form of the interactive effect
was only partially in support with the a priori hypothesis. Specifically, as expected, at lower
levels of difficulties with emotion regulation, smokers without past-year psychopathology
were at a significantly lower risk for early lapse rate relative to those smokers a past-year
psychological disorder. In contrast, in the context of high levels of emotion regulation
difficulties, likelihood of early lapse did not differ between smokers with and without past-
year psychological disorders. Thus, while data do not support an ‘amplifying’ effect of
emotion regulation difficulties in the context of past-year psychopathology per se, findings
indicate that even among smokers without a history of past-year psychopathology, those
smokers who struggle to regulate emational states may be ‘high-risk’ for early cessation
failure. Interestingly, the non-significant main effect of emotion regulatory difficulties
suggests that this vulnerability may only confer risk for smokers during a cessation attempt,
if considered in the context of psychopathology (presence of psychopathology or not), but
not incrementally after adjusting for other covariates including psychopathology status.

Findings also indicated that there was a non-significant main effect of psychopathology
status, after adjusting for relevant covariates (gender, age, nicotine dependence, and
treatment condition). This non-significant finding is somewhat surprising given other work
that has documented increased lapse likelihood among smokers with psychopathology
relative to non-disordered smokers (e.g., at 6-months follow-up; Ferguson et al. 2003). It is
possible that smokers in the ‘no psychopathology’ group in the current sample had a past
history of psychopathology (i.e., successfully treated/remitted disorders). Indeed, lifetime
psychopathology, relative to no history psychopathology, has been found to be associated
with decreased likelihood of short-term smoking abstinence, particularly with a history of
comorbid psychopathology (not only one lifetime disorder; Cougle et al. 2010; Piper et al.
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2010). Additionally, it is possible that certain disorder-specific effects were undetectable in
the current study based on the grouping of all past-year psychological disorders into one
group. For example, in terms of short-term cessation outcomes (i.e., early lapse), one large
study found that, relative to smokers with no psychiatric history, smokers with a past-year
mood or anxiety disorder (but not substance use disorder) had lower abstinence rates after 8-
week after quit attempt (Piper et al. 2010). Thus, while not explicitly testing /atencyto lapse,
Piper and colleagues suggest that specific disorder groups may differentially be associated
with smoking outcomes. For instance, based on the literature documenting the strong
associations between difficulties with emotion regulation and certain anxiety/mood disorders
(e.9., generalized anxiety disorder, depression; McLaughlin et al. 2007; Mennin et al. 2005;
Nolen-Hoeksema et al. 2008), differential predictive and interactive effects may emerge for
these disorders relative to other psychological disorders. Differentiation between the
predictive effects of specific psychological disorders in the context of emotion regulation
difficulties was beyond the scope of the current study, but is worthy for further explication.

It is worth noting that, while difficulties with emotion regulation was modeled here as a
global construct, some work suggests specific difficulties with emotion regulation may
differentially relate to aspects of psychopathology and substance use. For example, non-
acceptance of emotional states (i.e., the tendency to judge or negatively evaluate one’s
emotions), specifically, has been linked to depression/ smoking associations (Adams et al.
2012) and marijuana coping motives among daily cannabis users (Bonn-Miller et al. 2008).
Additionally, a meta-analysis found that /identification of emotions and regulation of
emotions are specifically linked to substance use disorders (Kun and Demetrovics 2010).
Moreover, while 8 items on the DERS measure assess perceived access to effective emotion
regulation strategies, the current study did not explicitly measure/examine emotion
regulation strategies, which may differ across psychological disorders (e.g., Aldao et al.
2010; Vine and Aldao 2014). Further work is recommended to examine the nature of
specific emation regulation strategies among cigarettes smokers with and without
psychopathology (e.g., Fucito et al. 2010), and the extent to which certain aspects of
emotion regulation difficulties are associated with lapse likelihood and smoking behavior.

There are several limitations of the current investigation. First, self-report data were
exclusively used to index latency to smoking lapse (Shiffman et al. 1997). Thus, is it
possible that reporting biases or retrospective recall may have impacted the findings.
Second, past (lifetime) psychopathology (successfully treated or remitted) was not included
in the categorization of current (past-year/12-month) psychopathology. It is possible that
naturally remitting psychopathology might function differently (Piper et al. 2010), especially
in the context of high negative emotional states or situational stressors (like quitting
smoking). Additionally, based on exclusion criteria of the larger parent study, the current
sample did not include individuals with panic disorder or psychotic-spectrum
psychopathology, so it important to consider the extent to which these findings generalize to
all mental health disorders. Third, the patterning of results should be examined in more
racially/ethnically and educationally diverse samples of smokers given the current sample
comprised of relatively well-educated, white smokers.
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Fourth, we examined the combination of psychopathology and difficulties with emotion
regulation in the context of smoking lapse behavior. It would be important to examine other
contextually-relevant mechanistic processes, like severity of nicotine withdrawal. It is also
possible that emotion regulation deficits may explain (mediate) the associations between
psychopathology and lapse behavior and this matter could be usefully explored in future
work. Fifth, we did not model latency to relapse in the current study. Although early lapse is
associated with increased risk for relapse (Brown et al. 2005, 2009), the lack of sample
variability and relatively short follow-up period post quit-attempt (28-day post-quit), did not
permit computation of relapse status. Sixth, we employed the DERS as primary assessment
of difficulties with emotion regulation. Although the DERS is a psychometrically valid and
reliable measure, it is not specific to smoking behavior. Therefore, it is unclear how the
emotion regulatory processes tapped by the DERS relate to smoking-specific emotion
regulation. Seventh, antecedents and situational factors involved in the first lapse episodes
were unknown in these data (i.e., lack of ecological assessment data, or experimental
context; Kahler et al. 2010; Shiffman et al. 1996, 2007). Although it may be inferred that a
lapse episode for a smoker with difficulties with emotion regulation involved a failure in the
smokers’ ability to adaptively cope with a stressor (whether psychologically-relevant,
smoking-specific, or otherwise), the true context of the lapse episodes were unknown.
Lastly, the current study modeled difficulties with emotion regulation as a time-invarying
process, although certainly, it is possible that smoking cessation treatment or achieving
abstinence could impact emotion regulation abilities, which in turn may dynamically impact
lapse likelihood.

Overall, smokers without past-year psychopathology and lower self-reported difficulties
with emotion regulation were at lowest risk for early smoking lapse. Relative to others, this
sub-set of smokers appears to represent a psychologically ‘healthier’ group that is likely
more apt to endure early distress experienced while quitting. In contrast, the findings suggest
that smokers with either past-month history of psychopathology (in the context of low
emotion regulation difficulties), difficulties with emotion regulation (without
psychopathology), or the combination of the two (past-year psychopathology and difficulties
with emotion regulation), represent relatively comparable groups of ‘psychologically
vulnerable’ smokers. Based on this finding, first, difficulties with emotion regulation may be
best described as having a unifying function across diverse symptoms/maladaptive behaviors
(Gross and Munoz 1995), rather than having an amplifying effect. Second, these findings are
broadly consistent with the negative reinforcement models of drug addiction (Baker et al.
2004b), and to a lesser extent, “self-medication” theories of substance use (Khantzian 1985)
which generally posit that negative affective states motivate use of substance use, and
attenuation in distress (whether perceived or actual) following substance use can reinforce
subsequent drug administration. Indeed, negative affective states are documented
antecedents to smoking craving, which commonly motivate smoking re-initiation to aid in
regulation (amelioration) of craving (Shiffman et al. 1996, 2013). This may promote early
smoking lapse behavior. Third, smokers who do not have current psychopathology, but do
have difficulties with emotion regulation, may represent a vulnerable group in terms of early
smoking lapse (Adams et al. 2014) and in terms of increased risk for the development of
psychopathology (e.g., Hofmann et al. 2012). Thus, these findings have both prevention and
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treatment implications. For smokers with psychopathology and those without (with
difficulties in emotion regulation), it may be useful to employ targeted intervention strategies
to address ‘psychological vulnerability processes’. It also may be important to provide
smokers with information about the function of both cigarette smoking in maintaining (and
amplifying risk for) clinically-significant levels of negative emotional states, as is done in
certain integrated treatments for smoking and affective vulnerability (Zvolensky et al. 2014).
It is recommended that further work in this arena explore the nature of the interplay between
deficits in emaotion regulation, and specific forms of psychopathology, to further explicate
the way in which difficulties with emotion regulation is related to smoking lapse.
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Days Following Quit Attempt

Visualization of interaction of psychopathology and DERS-Total score in terms of time to
first smoking lapse. Cases with no past-year psychological disorder (7= 153); Cases with a

past-year psychological disorder (7= 97)
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