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Abstract

Limited work has examined worry, or apprehensive anticipation about future negative events, in
terms of smoking. One potential explanatory factor is the tendency to respond inflexibly and with
avoidance in the presence of smoking-related distress (smoking-specific experiential avoidance).
Participants (n = 465) were treatment-seeking daily smokers. Cross-sectional (pre-treatment) self-
report data were utilized to assess trait worry, smoking-specific experiential avoidance, and four
smoking criterion variables: nicotine dependence, motivational aspects of quitting, perceived
barriers to smoking cessation, and severity of problematic symptoms reported in past quit
attempts. Trait worry was significantly associated with greater levels of nicotine dependence,
motivation to quit smoking, perceived barriers for smoking cessation, more severe problems while
quitting in the past; associations occurred indirectly through higher levels of smoking-specific
experiential avoidance. Findings provide initial support for the potential role of smoking-specific
experiential avoidance in explaining variable in the association between trait worry and a variety
of smoking processes.
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Introduction

Trait worry reflects relatively stable individual differences in the apprehensive expectation
about future negative events.1=3 Worry is associated with cognitive avoidance and difficulties
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with emotion; at elevated levels, the hallmark characteristic of generalized anxiety disorder
(GAD:*%). Notably, there is increasing recognition that trait worry, especially at clinical
levels, is associated with greater risk of substance use disorders.”-8

The Nature of Worry and Smoking

There is presently relatively little understanding of trait worry and smoking, although
separate lines of indirect research have focused on the role of health-related worry or GAD
and smoking.® For example, smokers may tend to engage in health-related worry (e.g.,
concerns about a lack of self-control over smoking, or concerns about the health
consequences of tobacco usel%-11): such worry has often been associated with an increased
level of current motivation to quit and a greater number of lifetime quit attempts,11-13
although these findings have not always been entirely consistent.14 Among clinical samples,
individuals diagnosed with GAD, relative to those without, are significantly more likely to
smoke, 1518 and smokers with GAD may be more nicotine dependent!” and less successful
in quitting smoking, relative to smokers without GAD.18-19 Importantly, examining “trait
worry’ rather than GAD or worry specific to health may be advantageous as such an
approach offers a broader dimensional framework to explicate the nature of broad-based
worry from clinical and non-clinical perspectives. In one study examining trait worry among
treatment-seeking smokers, higher levels of general worry were associated with cognitive-
affect smoking variables, including holding stronger beliefs that smoking will reduce
negative affect (outcome expectancies), smoking to reduce negative affect (motives), and
perceiving more barriers to successful smoking cessation.20 These associations were evident
after accounting for gender, smoking rate, Axis | psychopathology, tobacco-related medical
problems, and negative affectivity.

Mechanisms Related to Worry and Smoking

Although past work has shown health-related worry, GAD, and to a lesser extent, trait worry
may be important to certain smoking processes (e.g., nicotine dependence,1” motivation to
quit smoking and number of lifetime quit attempts,11-13 expectancies and motives for use,20
perceived barriers to quitting,2° and abstinence outcomes8-19), the mechanisms explicating
the worry-smoking relations remain largely unexplored. Given cognitive avoidance and
difficulties tolerating negative emotion are considered phenotypic markers of trait worry,
smokers who are worry-prone may be particularly likely to respond to smoking-related
personal/internal experiences in a similar way; that is, with avoidance in the form of reliance
on smoking. Thus, theoretically, it is possible that given the global nature of worry (across
different domains), this avoidant-driven response style among smokers may increase
vulnerability for similar avoidance responding in the context of smoking-specific distress.
Indeed, there is a growing recognition that how one respondsto aversive distressing states
may be an important individual difference factor implicated in the maintenance of smoking
and difficulties quitting.21:22 For example, smokers with a greater ability to tolerate or
withstand aversive somatic distress, relative to those with a lower threshold, are less likely to
lapse during a cessation attempt.22 Also, smokers with a lower tolerance of distress on
laboratory tasks have shorter durations of smoking abstinence.22-24 Further, one’s tendency
to avoid uncomfortable internal experiences has been implicated in the maintenance of
various forms of anxiety and substance use disorders.24:26 Thus, it is plausible that
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experiential avoidance may play a role in the maintenance of both trait worry and cognitive
and behavioral aspects of cigarette smoking, which is consistent with theoretical models that
suggest that one’s tendency to respond with avoidance is likely domain general.2’

The broad-based smoking literature suggests that in response to smoking-specific distress,
smokers may be particularly prone to seek out opportunities to escape, avoid, or reduce
distressing thoughts, feelings, and bodily discomfort and frequently may do so by
smoking.28-30 This tendency is conceptualized as a smoking-specific form of experiential
avoidance.28 Research suggests that an inflexible, avoidant response to smoking-related
aversive thoughts, feelings, or interoceptive states (e.g., withdrawal symptoms) is of clinical
importance in better understanding certain cognitive-affective vulnerabilities and processes
governing the maintenance and relapse of smoking (e.g., severity of problems while
quitting).3!

Current Aims and Definition of Smoking-Relevant Processes

Methods

Participants

The current study aimed to examining smoking-specific experiential avoidance as an
explanatory mechanism linking trait worry and an array of smoking processes. In particular,
four theoretically and clinically-relevant smoking variables, that have been linked to
worry,11-13.17.20 and smoking-specific experiential avoidance,32-35 were examined. First,
trait worry was expected to be associated with higher levels of nicotine dependence (greater
physiological reliance on cigarettes),}” and indirectly associated through smoking-specific
experiential avoidance. Second, trait worry was hypothesized to be associated with greater
motivation to quit smoking,12-13 and indirectly associated due to smoking-specific
experiential avoidance.33 Third, trait worry was hypothesized to be associated with greater
perceptions/beliefs that quitting smoking will be challenging (i.e., expecting many
difficulties/obstacles),2? which would be indirectly explained by smoking-specific
experiential avoidance.32 Fourth, trait worry was expected to be associated with more severe
withdrawal-related problems during prior quit attempts, based on the finding that worry and
experiential avoidance are associated with cessation difficulties.18-19.35 Collectively, these
smoking variables represent a continuum of smoking processes that reflect maintenance of
use, quit history, and cognitions and motivation regarding quitting,36 and appear to be
especially relevant to emotionally-vulnerable smokers.31-35 [t is possible that smoking-
specific experiential avoidance may serve to maintain smoking and quit difficulties among
worry-prone smokers, however, these associations have not yet been empirically tested.
Based on documented relevance of several other third variables related to anxiety
vulnerabilities, experiential avoidance, and cigarette smoking, the associations were
expected to be evidenced after accounting for gender,20:27:37 tobacco-related medical

problems,10:11 alcohol or cannabis use,38 or the trait-like propensity to experience negative
Mood,20,34-35

Participants (7= 465) were adult treatment-seeking daily smokers (Mg, = 36.6, SD = 13.58;
48.4% female). Participants primarily identified as White (85.8%) while fewer identified as

Behav Med. Author manuscript; available in PMC 2017 October 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Farris et al.

Measures

Page 4

African-American (8.3%), Hispanic (2.4%), Asian (1.1%), and other (2.4%). Participants
were well educated with 74.0% indicating that they completed at least part of college. In
terms of relationship status, 44.1% reported marital status as never married, 33.1% as
married/cohabitating, 20.9% as divorced/separated, and 1.9% as widowed. The average daily
smoking rate of this sample was 16.7 (SD = 9.91), and on average, participants reported
starting smoking at age 14.9 (SD = 3.44). Slightly more than one-quarter of the participants
(29.6%) reported a tobacco-related iliness (heart problems, hypertension, respiratory disease,
and/or asthma). On average, participants reported 3.4 (SD = 2.48) previous quit attempts;
6.9% (n = 32) reported never having made a previous attempt to quit smoking. Of the
sample, 44.4% met criteria for at least one current (past year) psychological disorder, and
the most common primary psychiatric diagnoses included social anxiety disorder (10.3%),
generalized anxiety disorder (4.9%), and alcohol use disorder (4.6%).

Structured Clinical Interview-Non-Patient Version for DSM-IV (SCID-I/NP39)—
Diagnostic assessments of past year Axis | psychopathology were conducted using the
SCID-I/NP, which were administered by trained research assistants or doctoral level staff
and supervised by independent doctoral-level professionals. Interviews were audio-taped
and the reliability of a random selection of 12.5% of interviews was checked for diagnostic
accuracy; no disagreements were noted.

Smoking History Questionnaire (SHQ*%)—The SHQ 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 problematic symptoms experienced during past quit
attempts (e.g., weight gain, nausea, irritability, and anxiety). In the present study, the SHQ
was employed to describe the sample on smoking history and patterns of use (e.g., smoking
rate), and then to create a criterion variable — the mean composite score of severity of
problem symptoms experienced during past quit attempts (for those who reported = 1
lifetime quit attempt).

Fagerstrém Test for Nicotine Dependence (FTND#1)—The FTND is a 6-item scale
that assesses gradations in tobacco dependence. Scores range from 0-10, with higher scores
reflecting high levels of physiological dependence on nicotine. The FTND has adequate
internal consistency, positive associations with key smoking variables (e.g., saliva cotinine),
and high test-retest reliability.#142 The FTND total score was used as a covariate in the
present study and internal consistency was found to be acceptable (Cronbach’s a = .64).

Medical History Form—A medical history checklist was used to assess current and
lifetime medical problems. A composite variable was computed for the present study as an
index of tobacco-related medical problems, which was entered as a covariate in all models.
Items in which participants indicated having ever been diagnosed (heart problems,
hypertension respiratory disease and asthma; all coded 0 = no, 1 = yes) were summed and a
total score was created (observed range from 0 — 3), with greater scores reflecting the
occurrence of multiple markers of tobacco-related disease.
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Alcohol Use Disorders Identification Test (AUDIT43)—The AUDIT is a 10-item self-
report measure developed to identify individuals with alcohol problems. Total scores range
from 0 to 30, with higher scores reflecting more hazardous drinking. The psychometric
properties of the AUDIT are well documented. In the present study, the AUDIT total score
was used as a covariate in all analyses; internal consistency was good (Cronbach’s a =.
839).

Marijuana Smoking History Questionnaire (MSHQ#4)—The MSHQ is a 40-item
measure that assesses cannabis use history and patterns of use. One item was used in the
current study to determine status of marijuana use in the past 30 days: “Please rate your
marijuana use in the past 30 days” (Responses range from 0 = No use, 4 = Once a week, to 8
= More than once a day). This item was dichotomously coded to reflect a marijuana use
status variable (0 = No use; 1 = Past 30-day use), which was entered as a covariate in all
analyses.

Positive and Negative Affect Scales (PANAS4%)—The PANAS is a self-report
measure that requires participants to rate the extent to which they experience each of 20
different feelings and emotions (e.g., nervous, interested) based on a Likert scale that ranges
from 1 (Very slightly or not at all) to 5 (Extremely). The measure yields two factors,
negative and positive affect, and has strong documented psychometric properties.** The
negative affectivity subscale was used as a covariate in the present study; internal
consistency was excellent (Cronbach’s a = .90).

The Penn State Worry Questionnaire (PSWQ%6)—The PSWQ is a 16-item measure
of trait worry. Items are rated on a 5-point Likert scale (5 reverse-scored) and assess the
excessiveness and uncontrollability of worry (e.g., “Once | start worrying, | cannot stop”).
This scale has demonstrated good psychometric properties, including internal consistency,
test—retest reliability, and discriminate validity.46-4% The PSWQ demonstrated high internal
consistency in the current sample (Cronbach's a = .81).

Acceptance and Inflexibility Scale (AlIS28)—The AlS is a 13-item self-reported
measured that assess the link between internal (affective) triggers and smoking (smoking-
related inflexibility/avoidance). Instructions ask the respondents to consider how they
respond to difficult t7oughts that encourage smoking (e.g., “I need a cigarette”), different
feelings that encourage smoking (e.g., stress, fatigue, boredom), and bodily sensations that
encourage smoking (e.g., “physical cravings or withdrawal symptoms”). Example items
include “How likely is it you will smoke in response to [thoughts/feelings/sensations]?”,
“How important is getting rid of [thoughts/feelings/sensations]?”, and “To what degree must
you reduce how often you have these [thoughts/feelings/sensations] in order not to smoke?”.
Items are rated on a 5-point Likert scale (1 = Not at allto 5 = Very much), with higher scores
reflecting more inflexibility/avoidance in the presence of difficult smoking-related thoughts,
feelings, and sensations. The AIS has displayed good reliability and validity in past
work.28:29.32 The AIS total score—an index of smoking inflexibility/avoidance—was used
as the indirect explanatory variable. Internal consistency was excellent in the present sample
(Cronbach’s a = .93).
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Motivational Aspects of Smoking Cessation Questionnaire (MASC3%)—The
MASC is a well-established ten-item questionnaire that was employed to index various
aspects of participants’ motivation to quit smoking. Participants rate ten different aspects of
motivation to quit on a 5-point Likert scale (0 = No, not at all motivatedto 4 = Yes, very
motivated). Example items are “I wish to quit smoking” and “I want more information about
quitting smoking.” The MASC has demonstrated good internal consistency.*? Research
using the MASC also supports its validity, finding levels of motivation to quit are associated
with perception of smoking consequences*® and number of serious quit attempts.>1 The
internal consistency of the MASC in the current sample was good (Cronbach’s a = .86).

Barriers to Cessation Scale (BCS®2)—The BCS is a self-report assessment of
perceived barriers associated with quitting smoking. Specifically, the BCS is a 19-item
measure on which respondents indicate, on a 4-point Likert scale (0 = Not a barrier or not
applicableto 3 = Large barrier), the degree to which they identify with each listed barriers
(e.g., “Weight gain,” “Friends encouraging you to smoke,” “Fear of failing to quit”). Scores
are summed to derive a total score. The BCS has strong psychometric properties, including
continent and predictive validity, internal consistency, and reliability.>2 The BCS total score
was used as a criterion variable in the present study; internal consistency was good in the
present sample (Cronbach’s a = .89).

Adult daily smokers were recruited from the community (via flyers, newspaper ads, radio
announcements) to participate in a large randomized controlled trial examining the efficacy
of two smoking cessation interventions. A description of study procedures are presented
elsewhere.35 Participants provided written informed consent prior to participation and the
study protocol was approved by the respective Institutional Review Boards. Individuals
responding to study advertisements were scheduled for an in-person, baseline assessment.
After providing written informed consent, participants were interviewed using the SCID-
I/NP and completed a computerized battery of self-report questionnaires. The current study
is based on secondary analyses of baseline (pre-treatment) data for a sub-set of the sample;
these analyses have not been reported before. Of the 724 participants assessed for the study,
574 provided baseline data. Cases were selected if all data were available for the examined
covariates, predictor, indirect predictor, and criterion variables: 109 cases were removed due
to incomplete data, thus 465 cases were retained for analyses. There were no differences
between excluded and retained cases based on gender, age, level of education, number of
current Axis I diagnoses, or level of smoking (per expired carbon monoxide breath level).

Data Analytic Strategy

Analyses were conducted in PASW Statistics 21.0 (IBM SPSS Inc.). First, zero-order
correlations among the predictor (PSWQ-Total), explanatory (AlS), and all criterion
variables were examined. Criterion measures were selected in order to capture a range of
theoretically and clinically-relevant tobacco-related behavioral and cognitive domains
related to smoking and smoking cessation: nicotine dependence (FTND), motivation to quit
smoking (MASC), perceived barriers to smoking cessation (BCS-Total), and severity of
problematic symptoms during past quit attempts. Next, a series of regression-based models
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were conducted to examine smoking-specific experiential avoidance (per AIS) as an
explanatory variable in the associations between trait worry (PSWQ) and the criterion
outcomes (i.e., a total of 4 models were conducted). Gender, alcohol use (AUDIT), cannabis
use status (per MSHQ), negative affectivity (PANAS-NA), and tobacco-related medical
problems were included as covariates in the models of M and Y. Analyses were conducted
using PROCESS, a conditional modeling program that utilizes an ordinary least squares-
based path analytical framework to test for both direct and indirect associations.>3 All
relative indirect associations were subjected to follow-up bootstrap analyses with 10,000
samples and a 95-percentile confidence interval (Cl) was estimated (as recommended;>4-56),

Zero-order Correlations

Trait worry was significantly and positively associated with female gender, alcohol use,
negative affectivity, nicotine dependence, barriers to smoking cessation, and severity of
problems experienced while quitting. Smoking-specific experiential avoidance also was
significantly (and positively) related to female gender, negative affectivity, and all criterion
variables. Additionally, being female was related to higher self-reported levels of negative
affect, perceived barriers to smoking cessation, and severity of prior problematic symptoms
while quitting. See Table 1 for the descriptive data and summary of the zero-order
correlations.

Analyses of Direct and Indirect Associations

Regression results for paths &, 4, ¢, and ¢ are presented in Table 2, which correspond to
each of the four models (see Footnote 1). The estimates of the indirect paths tested, which
also are presented in Table 2.

The total effect model with nicotine dependence (FTND) was significant (RZyLX =.034, df=
6, 458, F=2.704, p< .014; path c), as was the full model with the experiential avoidance
(RZM,X =.093, df=17,457, F=6.708, p< .0001). The direct effect (path c¢’) of trait worry in
terms of nicotine dependence after controlling for experiential avoidance was non-
significant. Regarding the test of the indirect effect, higher levels of trait worry was
associated with greater perceived barriers to smoking cessation indirectly through greater
levels of smoking-specific experiential avoidance (effect a*b).

The total effects model for motivation to quit smoking (MASC; Rzyzvx =.028, df=6, 458, F
=2.179, p=.044) and the full model with experiential avoidance accounted for significant
variance (RZM,X =.070, df=7, 457, F=4.922, p<.0001). The direct effect of trait worry on
motivation to quit smoking after controlling for experiential avoidance was non-significant.
Regarding the test of the indirect effect, higher levels of trait worry was associated with

1The same regression models were conducted without PANAS-NA as a covariate due to the high degree of correlation between
PANAS-NA and the predictor variable (PSWQ). Additionally, models were run covarying for depressive/anxiety disorders per the
SCID-I/NP (coded 1 = primary past year depressive/anxiety disorder or 0 = no past year depressive/anxiety disorder). Results from
these alternative models yielded the same patterns of results — such that the relations between worry and smoking variables were

explained by AlS.
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higher motivation to quit smoking, indirectly through higher levels of smoking-specific
experiential avoidance.

For perceived barriers for quitting, the total effects model accounted for significant variance
(Rzygyx =.194, df=6, 458, F=18.409, p<.0001). The direct effect of trait worry on
barriers to smoking cessation remained significant after controlling for experiential
avoidance. Next, the indirect effect was estimated and revealed that higher trait worry was
associated with greater perceived barriers to smoking cessation, which occurred indirectly
through greater levels of smoking-specific experiential avoidance.

In regard to severity of problems reported while quitting in the past, these analyses were
conducted only on the sample of participants reporting = 1 previous quit attempts (7= 432; 1
case had a missing value on this variable). Results indicated that the total effects model
accounted for significant variance in severity of quit problems (R2y4,x =.246, df=6, 425, F
=23.060, p<.0001). The full model with experiential avoidance accounted for significant
variance in quit problem severity (RZM'X =.337, df=7, 424, F=30.845, p<.0001). The
direct effect of trait worry on prior problematic symptoms while quitting, controlling for
experiential avoidance, was non-significant. The indirect effect was estimated and indicated
trait worry was associated with greater self-report severity of problem symptoms while
quitting smoking, which occurred indirectly through greater levels of smoking-specific
experiential avoidance.

Specificity Analyses

While it was expected that generalized trait worry would increase vulnerability for domain-
specific experiential avoidance (i.e., smoking), as a method of further strengthening the
directionality and interpretation of the observed results, four alternative models were tested.
Here, proposed predictor variable (trait worry) and potential explanatory variable (smoking-
specific experiential avoidance) were reversed for each of the four models tested
previously.>* Tests of the indirect associations in these reversed models were estimated
based on 10,000 bootstrap re-samples. Results were non-significant for nicotine dependence
(b=.002, Clg594=—.001, .007), motivational aspects of quitting (6= —.004, Clg595= —.
017, .005), and problems while quitting (6= .001, C/g59; = —.001, .002), but was significant
for perceived barriers for quitting (6= .015, Cl/gs¢; = .003, .032). Thus, higher levels of
general trait worry may indirectly be related to the associations between smoking-specific
experiential avoidance and perceived barriers to smoking cessation.

Discussion

Limited research has examined the associations between trait worry and smoking. Given the
role of cognitive and experiential avoidance in the maintenance of both trait worry? and
cigarette smoking3®, the present study aimed to uniquely contribute to this emerging area of
research by examining the role of smoking-specific experiential avoidance as a link between
trait worry and an array of clinically-relevant smoking processes. As hypothesized, among
daily treatment-seeking smokers, trait worry was associated with higher levels of nicotine
dependence, greater motivation to quit smoking, more perceived barriers to smoking
cessation, and greater severity of problems during prior quit attempts. These associations
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were explained indirectly by smoking-specific experiential avoidance — i.e., the tendency to
respond with inflexibility/avoidance in the presence of aversive smoking-related thoughts,
feelings, or internal sensations. These observed indirect associations were incrementally
associated with the criterion variables over and above and the variance accounted for by
relevant covariates including gender, alcohol and cannabis use, negative affectivity, and
tobacco-related medical problems. Moreover, there appears to be a unique directional
indirect association for three of the four examined outcomes; an alternative, reversed model
was non-significant. This pattern of findings is consistent with theoretical expectations that
the generaltendency to cognitively avoid in the context of distress (i.e., via worry) may
predispose smokers to rely on avoidance tactics to manage other specific forms of distress
(in this case, smoking-relevant distress), which in turn, may account for increased reliance
on smoking, difficulty quitting, and increased desire to quit.

Interestingly, it appears that experiential avoidance is associated with cognitive aspects of
smoking (one’s perception about barriers to smoking cessation), which was explained
indirectly by trait worry, suggesting potentially reciprocal relations between both general
and smoking-specific aspects of experiential avoidance in terms of forecasting cessation
difficulties. While the cross-sectional nature of the current data limit comprehensive
understanding of these associations, the findings suggest that there is likely an important
interplay between worry, smoking-specific experiential avoidance, and various aspects of
smoking. These findings invite future work to explore the patterning between such variables
over time.

Overall, the present findings suggest that smokers with higher levels of trait worry may be
more prone to avoidance or inflexible responding in emotional smoking-related context,
which may promote a greater reliance on smoking (nicotine dependence), the perception that
quitting may be more difficult, and actual difficulties while quitting, as indexed by severity
of previous problems while quitting. While these associations were modest in absolute size,
they were incremental relative to a wide range of other factors known to co-occur with
smoking, medical disease, and psychopathology. Thus, the clinical impact of experiential
avoidance specific to smoking should be judged in this larger 'incremental’ context.
Moreover, past work suggests smoking-specific experiential avoidance is a malleable
construct and therefore can be directly targeted in treatment.28:29 The extent to which
addressing experiential avoidance as it relates to smoking among worry-prone smokers has
not yet been investigated, although appears to worthy of further examination given the
current findings.

The observation that smoking-specific experiential avoidance indirectly accounted for
significant variance in the associations between of higher levels of trait worry among
smokers and greater motivation to quit smoking warrants brief comment as it may seem
counter intuitive. First, there was a non-significant association between trait worry and
motivational aspects of quitting smoking. However, there was a robust observed association
between smoking-specific experiential avoidance and motivation to quit smoking, which
indirectly accounted for significant variance in the association of general worry and
motivation to quit. This set of findings suggests that from a bivariate level, worry and
motivation to quit are unrelated. It is only due to high levels of specific experiential
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avoidance (to smoking) that there was an association between trait worry on greater
motivation to quit. Such a finding suggests that in the context of a (anxiety) diathesis, such
as trait worry, this may give rise to the tendency to avoid smoking-related distress (i.e.,
thinking about the negative consequences smoking) and lack of control/capacity to
adaptively respond to such distress (i.e., these smokers instead respond inflexibly by
attempting to control or decrease distress through avoidance). In turn, this process may
contribute to motivation to quit given the difficulties experienced in managing smoking-
related distress. Thus, in this case, struggling to manage smoking-related distress adaptively
may facilitate motivation to quit among worry-prone smokers, although this enhanced
motivation is unlikely to actually result in successful cessation in these persons.>”

There are several limitations of the current study. First, the present study relied on cross-
sectional methodological design, so it is unclear whether high levels of trait worry are
causally related to increases in smoking-related experiential avoidance, or related to the
examined smoking processes. As a result, based on the nature of the data used in the current
study, the tests of the indirect tests were solely based on a theoretical framework, not
temporal sequencing. Second, self-report measures were utilized as the primary assessment
methodology in the current study. The utilization of self-report methods does not fully
protect against reporting errors and may be influenced by shared method variance. Thus,
future studies could build upon the present work by utilizing more comprehensive multi-
method protocols. For example, experiential emotional elicitation procedures such as worry-
based scripts/narratives could be used to examine worry-responding in the laboratory in
terms of in vivo smoking cognitions and behavior. Fourth, the sample was largely comprised
of a relatively homogenous group of treatment-seeking smokers, thereby limiting
generalizability of these findings to more ethnically/racially diverse samples of smokers.
Fifth, the internal consistency for the FTND was relatively low, a problem that frequently
occurs with this measure.83 However, Cronbach alpha values are fairly sensitive to the
number of items in each scale and it is not uncommon to find lower Cronbach values with
shorter scales.%4 Lastly, the current study examined four aspects of smoking trajectories.
Future work is needed to explore the merit of the present model over the course of a quit
attempt to better understand how it applies to a broader range of tobacco-relevant processes
(e.g., withdrawal symptoms, prospective quit outcomes).

Conclusions

In summary, the present study adds to the emerging research on smoking-specific
experiential avoidance.28:32:35 Findings suggest the potential importance of addressing trait
worry and smoking-specific cognitive inflexibility as it relates to the maintenance of
smoking. While smoking cessation treatment programs have been developed to target
specific emotional disorders (e.g., certain anxiety or mood disorders>8-61), such approaches
may be less generalizable due to phenotypic-specificity of the intervention. Broader,
emotional vulnerability-based, transdiagnostic treatment approaches to smoking cessation
may have superior utility. For example, in the case of general worry, by integrating worry-
reduction methods via psychoeducation, cognitive restructuring, imaginal exposure/worry
scripts, and emotion regulation strategies into smoking cessation treatment, it may be
possible to facilitate greater success in smoking cessation. Moreover, it appears that it may
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be important to address smoking-specific experiential avoidance (e.g., response to unhelpful
smoking cognitions — “I am lost without cigarettes™) in order to enhance psychological
flexibility related to smoking (and decrease avoidance) to facilitate more successful
cessation. Indeed, acceptance and commitment-based smoking cessation treatments that
include various techniques to enhance psychological flexibility (e.g., experiential awareness,
openness, willingness, mindfulness, cognitive diffusion) have been shown to reliably reduce
smoking-specific avoidance and enhance smoking cessation outcomes.28: 29:62 |t js possible
that these therapeutic strategies may be particularly helpful for worry-prone smokers in
order to work toward accepting distressing smoking-related thoughts (e.g., | need a
cigarette), feelings (e.g., stress, nerves), and bodily states (e.g., nicotine withdrawal) when
preparing and subsequently making a cessation attempt. It is also possible that such
strategies may facilitate broad-based cognitive flexibility that would tap aspects of trait
worry, thus potentially being well-suited for worry-prone smokers (whether with GAD or
not).
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[M] Smoking-
Specific Experiential
Avoidance
(Acceptance and

/I Inflexibility Scale; AIS) \ b

P ~

[X] Trait Worry [Y1] Nicotine Dependence (FTND)
(Penn State Worry - == ¢c/¢ = ==> [Y2] Motivation to Quit (MASC)
Questionnaire; PSWQ) [Ys] Barriers to Cessation (BCS)
[Y4] Quit Problem Severity (SHQ)

[C1] Gender

[C2] Medical Problems (Y/N)

[C3] Alcohol Use (AUDIT)

[C4] Past Month Cannabis use (Y/N)
[Cs] Negative Affect (PANAS-NA)

Figure 1.
Conceptual model to test of indirect associations

Notes: a = Effect of X on M; b = Effect of M on Yj; ¢’; = Direct effect of X on Y; controlling
for M; a*b = Indirect effect of M; four separate models were conducted for each criterion
variable (Y1_4). AUDIT = Alcohol Use Disorders Identification Test; PANAS-NA = Positive
and Negative Affect Scales — Negative Affect subscale; PSWQ = Penn State Worry
Questionnaire; FTND = Fagerstrom Test for Nicotine Dependence — total score; MASC =
Motivational Aspects of Smoking Cessation; BCS = Barriers to Cessation Scale — Total
score; Quit Problem Severity = Average severity of problems experienced while quitting per
the Smoking History Questionnaire- SHQ.
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