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ABSTRACT. Objective: Anxiety sensitivity appears to be relevant in
understanding the nature of emotional symptoms and disorders associ-
ated with smoking. Negative-reinforcement smoking expectancies and
motives are implicated as core regulatory processes that may explain,
in part, the anxiety sensitivity–smoking interrelations; however, these
pathways have received little empirical attention. Method: Participants
(N = 471) were adult treatment-seeking daily smokers assessed for a
smoking-cessation trial who provided baseline data; 157 participants
provided within-treatment (pre-cessation) data. Anxiety sensitivity was
examined as a cross-sectional predictor of several baseline smoking pro-
cesses (nicotine dependence, perceived barriers to cessation, severity of
prior withdrawal-related quit problems) and pre-cessation processes in-
cluding nicotine withdrawal and smoking urges (assessed during 3 weeks

before the quit day). Baseline negative-reinforcement smoking expec-
tancies and motives were tested as simultaneous mediators via parallel
multiple mediator models. Results: Higher levels of anxiety sensitivity
were related to higher levels of nicotine dependence, greater perceived
barriers to smoking cessation, more severe withdrawal-related problems
during prior quit attempts, and greater average withdrawal before the
quit day; effects were indirectly explained by the combination of both
mediators. Higher levels of anxiety sensitivity were not directly related
to pre-cessation smoking urges but were indirectly related through the
independent and combined effects of the mediators. Conclusions: These
empirical findings bolster theoretical models of anxiety sensitivity and
smoking and identify targets for nicotine dependence etiology research
and cessation interventions. (J. Stud. Alcohol Drugs, 76, 317–325, 2015)
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EMOTIONAL DISORDERS AND CIGARETTE smok-
ing frequently co-occur and are dynamically interre-

lated (Goodwin et al., 2012; Leventhal et al., 2012; Piper
et al., 2011; Zvolensky et al., 2005). One psychological
vulnerability factor that appears to be a robust predictor of
both smoking and emotional disorders is anxiety sensitiv-
ity. Anxiety sensitivity is an individual difference factor re-
lated to psychological sensitivity to aversive internal states
of anxiety and an amplifier of negative mood states (Reiss
et al., 1986). Empirically, anxiety sensitivity is distinguish-
able from anxiety symptoms and general negative affect
(Rapee & Medoro, 1994) and increases the risk of future
development of anxiety symptoms, panic attacks, and cer-
tain anxiety and mood disorders (Schmidt et al., 1999).

Anxiety sensitivity also is related to certain aspects
of smoking behavior (Leventhal & Zvolensky, in press).

Smokers with higher levels of anxiety sensitivity perceive
quitting as more difficult (Johnson et al., 2013) and report
more intense nicotine withdrawal during early phases of
quitting (Johnson et al., 2012). Higher levels of anxiety
sensitivity are also related to greater odds of cessation
failure (Assayag et al., 2012). Other research suggests that
negative affect and smoking urges worsen before the quit
date and increase the risk of lapse and relapse in some cas-
es (Strong et al., 2009). This finding suggests that affect-
relevant pre–quit-smoking processes could prevent smokers
from making a quit attempt in the first place. However, it is
unknown how anxiety sensitivity may affect the subjective
experience of these processes. In addition, anxiety disor-
der status is associated with difficulties initiating smoking
abstinence among treatment-seeking smokers (Piper et al.,
2011), which suggests that anxiety sensitivity, an underly-
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ing mechanism of anxiety and negative-affective symptoms
generally, may be related to these aspects of smoking.

The anxiety sensitivity–smoking comorbidity is theo-
retically based on negative-reinforcement models of sub-
stance use (Baker et al., 2004; Zvolensky & Schmidt,
2003). Specifically, holding stronger beliefs about the
anticipated negative affect–reduction properties of smok-
ing (outcome expectancies; Brandon & Baker, 1991) and
negative affect–reduction reasons for smoking (motives;
McCarthy et al., 2010) are two central processes thought
to underlie the anxiety sensitivity–smoking relationships.
Indeed, higher levels of anxiety sensitivity are associated
with negative affect–reduction smoking motives and expec-
tancies (Battista et al., 2008; Johnson et al., 2013; Leyro et
al., 2008).

These subjective expectations and motives may be
linked to actual smoking effects, as high anxiety-sensitive
smokers also report greater smoking-induced reductions
in subjective anxiety after stressful laboratory situations
(Evatt & Kassel, 2010; Perkins et al., 2010). Neverthe-
less, expectations and subjective motives may be par-
ticularly salient factors for high anxiety-sensitive smokers.
The cognitive tendency to “forecast” and form inaccurate
conclusions related to somatic–affective symptoms may
be simultaneously related to both anxiety sensitivity and
smoking behavior. Although some existing work has
examined anxiety sensitivity, negative-affect–reduction
expectancies, and motives in terms of various aspects of
smoking cessation (Gonzalez et al., 2008), no studies have
empirically examined the role of the affect-regulatory pro-
cesses (which are posited as mediator variables).

The present study examined the independent and com-
bined effects of two potential mediators (affect-regulatory
expectancies and motives) in the relation of anxiety sen-
sitivity to various smoking variables. Among a sample of
treatment-seeking smokers, baseline smoking characteris-
tics (nicotine dependence, perceived barriers to smoking
cessation, and severity of problematic symptoms during
prior quit attempts) and smoking processes related to the
present quit attempt (average nicotine withdrawal and
smoking urges during 3 weeks before quitting) were ex-
amined as relevant criterion processes. It was hypothesized
that higher levels of anxiety sensitivity would be related
to higher levels of nicotine dependence, greater perceived
barriers to quitting, and more severe problems during prior
quit attempts. Anxiety sensitivity was also expected to be
predictive of higher average levels of self-reported nicotine
withdrawal and smoking urges during the 3 weeks before
the quit day. These relations were expected to be mediated
by both the independent and the combined indirect effects
of negative affect–reduction smoking expectancies and mo-
tives, which would be evident after adjusting for variables
known to co-occur with anxiety sensitivity and smoking
(Johnson et al., 2013).

Method

Participants

Adult treatment-seeking daily smokers (N = 471; Mage
= 36.5 years, SD = 13.54; 48.4% female) were recruited to
participate in a large, randomized controlled trial examin-
ing the efficacy of two smoking-cessation interventions.
Inclusion criteria for the parental study included daily ciga-
rette use (average of eight or more cigarettes per day for at
least 1 year), age between 18 and 65 years, 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 treatment,
past-month suicidality, and history of psychotic-spectrum
disorders.

Participants self-identified their race as White (85.9%),
African American (8.3%), Hispanic (2.5%), Asian (1.1%),
or other (2.5%). Participants were generally well educated
(74.0% completed at least part of college) and primarily
indicated being either never married (44.2%) or married/
cohabitating (33.1%). The smoking rate in the past week
was 16.7 (SD = 9.92) cigarettes per day with moderate lev-
els of nicotine dependence (Fagerström Test for Nicotine
Dependence [FTND]; Heatherton et al., 1991: M = 5.1, SD
= 2.30). The average number of prior quit attempts was 3.4
(SD = 2.48). Nearly one third of the sample (29.5%) re-
ported a tobacco-related illness, and 51.2% met criteria for
a lifetime history of an emotional disorder. Past-month al-
cohol and cannabis use was 80.7% and 56.1%, respectively.

Of the baseline sample, 209 (44.4%) participants were
determined eligible for the treatment phase of the study,
and of that subset, 157 (75.1%) provide pre-cessation
(within treatment) data. There were no statistically signifi-
cant differences in any of the pretreatment variables among
treatment-eligible participants who did and did not initiate
treatment.

Measures

Covariates. The Structured Clinical Interview for DSM-
IV Axis I Disorders, Non-Patient Version (SCID-I/ NP; First
et al., 2007) is an assessment of lifetime Axis I psychopa-
thology. A dichotomous variable was created to reflect those
who met criteria for any history of a depressive or anxiety
disorder (1 = emotional disorder); all other participants were
coded as the reference group (0 = no emotional disorder).
The Alcohol Use Disorders Identification Test (AUDIT; Ba-
bor et al., 1992) is a 10-item self-report measure developed
to identify individuals with alcohol problems. The AUDIT
total score was used as a covariate; internal consistency was
α = .84. The Marijuana Smoking History Questionnaire
(MSHQ; Bonn-Miller & Zvolensky, 2009) is a 40-item
measure that assesses cannabis use history and patterns of
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use. One item was used as a covariate in the current study:
“Please rate your marijuana use in the past 30 days”; dichot-
omously coded (0 = no use, 1 = past-30-day use). A medical
history checklist was used to index tobacco-related medical
problems (heart problems, hypertension, respiratory disease,
and asthma). Items endorsed were totaled (observed range:
0–3), with higher scores reflecting greater tobacco-related
disease.

Predictor variable. The Anxiety Sensitivity Index–3
(ASI-3; Taylor et al., 2007) is an 18-item measure in which
respondents indicate the extent to which they are concerned
about possible negative consequences of anxiety-related
symptoms (e.g., “It scares me when my heart beats rap-
idly”). Responses are rated on a 5-point Likert scale ranging
from 0 (very little) to 4 (very much) and summed to create
a total score. ASI-3 has strong and improved psychometric
properties (Reiss et al., 1986; Taylor et al., 2007); internal
consistency was α = .93.

Mediator variables. The Smoking Consequences Ques-
tionnaire (SCQ; Brandon & Baker, 1991) is a 50-item self-
report measure that assesses smoking expectancies on a
10-point scale for likelihood of occurrence (0 = completely
unlikely to 9 = completely likely). The entire measure and its
factors have demonstrated sound psychometric properties.
The Negative Reinforcement/Negative Affect Reduction
subscale (SCQ-NR) was used as a mediator variable (M1);
internal consistency was α = .93.

The Reasons for Smoking (RFS; Ikard et al., 1969) is a
23-item self-report measure that assesses motivations for
smoking. Participants rate their tendency to smoke in cir-
cumstances listed, rated on a 5-point Likert scale (1 = never
to 5 = always). The psychometric properties of this scale are
well established. The Negative Affect Reduction subscale
(RFS-NA) was used as a mediator variable (M2); internal
consistency was α = .89.

Criterion variables. The FTND (Heatherton et al., 1991)
is a six-item scale that assesses gradations in tobacco depen-
dence. Scores range from 0 to 10, with higher scores reflect-
ing high levels of physiological dependence on nicotine. The
FTND has adequate reliability and is associated with key
smoking variables; internal consistency was α = .64.

The Barriers to Cessation Scale (BCS; Macnee & Tal-
sma, 1995) is a 19-item self-report assessment of barriers
associated with quitting smoking. Respondents indicate, on
a 4-point Likert scale (0 = not a barrier or not applicable
to 3 = large barrier), the degree to which they identify with
each barrier (e.g., “Weight gain,” “Friends encouraging you
to smoke,” “Fear of failing to quit”). Scores are summed and
a total score is derived. The BCS has strong psychometric
properties (Macnee & Talsma, 1995); internal consistency
was α = .89 in the sample.

The Smoking History Questionnaire (SHQ; Brown et al.,
2002) is a self-report questionnaire used to assess smoking
history, pattern, and retrospective quit history. In the present

study, the SHQ was used to describe the sample on smok-
ing history and patterns of use and then to create a mean
composite score of withdrawal-related problem symptoms
experienced during past quit attempts (e.g., nausea, irritabil-
ity, and anxiety).

The Minnesota Nicotine Withdrawal Scale (MNWS;
Hughes & Hatsukami, 1986) is an eight-item measure of
nicotine withdrawal symptoms experienced in the past week,
which are rated on a 4-point Likert-type scale, ranging from
0 = not present to 3 = severe (e.g., depression, insomnia, ir-
ritability/frustration, anxiety, difficulty concentrating, urges/
cravings, restlessness, and increased appetite). The MNWS
was administered during the 3 weeks before the quit day,
and scores were averaged to compute a mean composite of
pre-cessation withdrawal severity; Cronbach’s α range was
.85–.87 in the sample across the three time points.

The Questionnaire of Smoking Urges (QSU; Tiffany &
Drobes, 1991) is a 32-item self-report measure of smoking
urges and cravings in which respondents rate the extent to
which they agree or disagree with each item (e.g., “I will
smoke as soon as I get a chance”) based on a 7-point Likert
scale (1 = strongly disagree to 7 = strongly agree). A total
sum score of smoking urges is computed. The QSU was
administered during the 3 weeks before the quit day, and
scores were averaged to compute a mean composite of pre-
cessation smoking urges; Cronbach’s α range was .61–.74 in
the sample across the three time points.

Procedure

Community-recruited daily smokers (responding to flyers,
newspaper ads, and radio announcements) were recruited
for a dual-site smoking-cessation trial. The study protocol
was approved by the institutional review board at both sites.
Individuals were scheduled for a baseline assessment during
which study inclusion and exclusion criteria were evaluated.
After providing written, informed consent, participants were
interviewed using the SCID-I/NP and completed a computer-
ized battery of self-report questionnaires, including measures
of nicotine dependence, barriers to smoking cessation, and
quit history. Eligible participants were randomly assigned
to one of two smoking-cessation treatment programs and
scheduled for treatment initiation approximately 1–2 weeks
after the baseline assessment.

Treatment consisted of either a standard smoking-
cessation program (Fiore et al., 2008) or anxiety-focused
smoking-cessation treatment (Zvolensky et al., 2008).
Treatment consisted of four 60-minute weekly sessions con-
ducted by a trained doctoral-level graduate student. Nicotine
replacement therapy (NRT), which was initiated at Session 4
(quit day), was used in both treatments. After each treatment
session (Sessions 1–4), self-report assessments were com-
pleted, including assessment of smoking urges and nicotine
withdrawal. Only self-reported nicotine withdrawal and urge



320 JOURNAL OF STUDIES ON ALCOHOL AND DRUGS / MARCH 2015

assessments from treatment Sessions 1–3 were used in the
current analyses (pre-cessation processes).

Data analytic strategy

First, correlations among study variables were examined.
Next, five models were conducted to examine the impact
of the mediators (expectancies, SCQ-NR; M1 and motives,
RFS-NA; M2) in relation to anxiety sensitivity (ASI-3;
X) and the five criterion outcomes: nicotine dependence
(FTND; Y1), barriers to smoking cessation (BCS-Total; Y2),
severity of prior quit problems (Quit Problems; Y3), pre-
cessation withdrawal symptoms (MNWS; Y4), and pre-
cessation smoking urges (QSU; Y5). See Figure 1 for a visual
of the conceptual model.

Gender, tobacco-related medical problems, problematic
alcohol use (AUDIT), cannabis use status (MSHQ), and his-
tory of emotional disorders (per SCID-I/NP) were included
as covariates in all models. The analyses were conducted us-
ing PROCESS, a conditional modeling program that uses an
ordinary least squares–based analytical framework to test for
both direct and indirect effects. All relative and total indirect
effects were subjected to follow-up bootstrap analyses with
10,000 samples. A 95-percentile confidence interval (CI)
estimate was derived for significance testing (Hayes, 2009,
2013; Preacher & Hayes, 2004, 2008).

Results

Baseline levels of anxiety sensitivity were in the moderate
range (M = 15.3, SD = 12.38). Anxiety sensitivity was posi-
tively associated with negative affect–reduction expectan-
cies and smoking motives, baseline smoking characteristics
(nicotine dependence, perceived barriers to smoking cessa-
tion, and severity of prior withdrawal-related quit problems),
and pre-cessation nicotine withdrawal but not with smoking
urges (Table 1). Of note, negative-reinforcement smoking
expectancies and motives were highly interrelated. In addi-
tion, female gender was significantly positively associated
with expectancies and motives as well as greater perceived
barriers to quitting smoking and more severe withdrawal-
related problems during previous quit attempts.

Results for regression pathways and estimates of the
indirect effects tested for mediation are presented in Table
2. Results indicated that the total effects model for nicotine
dependence (Y1) was significant, F(6, 464) = 4.687, p =
.0001, with higher levels of anxiety sensitivity predicting
higher levels of nicotine dependence. To test for mediation,
the combined indirect effects of expectancies and motives
were estimated. Bootstrapping estimate revealed that the
indirect effects of expectancies and motives were significant
(b = .016, 95% CI [.009, .024]), such that the association be-
tween anxiety sensitivity and nicotine dependence occurred

FIGURE 1. Conceptual model of parallel multiple mediator analyses. AUDIT = Alcohol Use Disorders Identification Test; Dx = diagnosis; a1 and a2 = specific
direct effects of X on M1 and M2; b1 and b2 = specific direct effects of M1 and M2 on Y; c = total effect of X on Y, independent of M1 and M2; c$ = direct ef-
fect of X on Y, controlling for M1 and M2; a1 × b1 and a2 × b2 can be computed to determine the relative indirect effects of M1 and M2; (a1 × b1) × (a2 × b2) is
computed to determine the combined indirect effect of both mediators.
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indirectly through holding stronger expectancies about the
negative-reinforcement properties of smoking and smok-
ing for negative affect–reduction reasons. The independent
indirect effect of negative-reinforcement motives was also
significant (b = .022, 95% CI [.014, .032]). After we con-
trolled for the mediators, the effect of anxiety sensitivity on
nicotine dependence was nonsignificant.

Analyses for the model of barriers to smoking cessation
(Y2) revealed a significant total effect, F(6, 464) = 13.336, p
< .0001, with higher levels of anxiety sensitivity predicting
greater perceived barriers to smoking cessation. After we
controlled for the mediators, the effect of anxiety sensitivity
on perceived barriers remained significant. The combined
indirect effect of negative-reinforcement expectancies and
motives was significant (b = .116, 95% CI [.077, .161]), such
that the association between anxiety sensitivity and barriers
to smoking cessation occurred indirectly through stronger
negative-reinforcement smoking expectancies and negative
affect–reduction smoking motives. The indirect effect of
each independent mediator was also significant: expectancies
(b = .049, 95% CI [.024, .084]) and motives (b = .068, 95%
CI [.036, .110]).

Results of the total effects model for prior quit problems
(Y3) were significant, F(6, 464) = 24.360, p < .0001, with
higher levels of anxiety sensitivity predictive of greater
severity of prior quit problems. This effect remained signifi-
cant after we controlled for both mediators. The combined
indirect effect of negative-reinforcement expectancies and
motives was significant (b = .005, 95% CI [.003, .007]).

Each independent indirect effect of expectancies (b = .007,
95% CI [.001, .020]) and motives (b = .007, 95% CI [.001,
.020]) was also significant.

Results indicated that the total effects model for pre-
cessation nicotine withdrawal severity (Y4) was significant,
F(6, 150) = 5.295, p < .0001, with higher levels of anxiety
sensitivity predicting higher levels of pre-cessation nicotine
withdrawal. After the mediators were controlled for, the
direct effect of anxiety sensitivity on pre-cessation nicotine
withdrawal remained significant; however, in the test of
mediation, results revealed a significant combined indirect
effect of SCQ-NR and RFS-NA (b = .040, 95% CI [.018,
.071]), with anxiety sensitivity predicting more severe nico-
tine withdrawal at treatment initiation through the combina-
tion of negative-reinforcement smoking expectances and
negative affect–reduction smoking motives. In addition, the
independent indirect effect of negative-reinforcement expec-
tancies was significant (b = .028, 95% CI [.008, .057]).

In the model of smoking urges (Y5), the total effects
model was nonsignificant, F(6, 150) = 1.936, p = .079;
anxiety sensitivity did not predict pre-cessation smoking
urges. However, the combined indirect effect of negative-
reinforcement expectancies and motives (b = .399, 95%
CI [.199, .653]) was significant, such that higher levels of
anxiety sensitivity were predictive of greater pre-cessation
smoking urges through the greater negative-reinforcement
smoking expectances and motives. Each independent indirect
effect of expectancies (b = .220, 95% CI [.079, .428]) and
motives (b = .179, 95% CI [.016, .414]) was also significant.

TABLE 1. Descriptive statistics and correlations for study variables

Variable 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12.a 13.a

1. Gender .002 -.104* -.058 .190** .086 .183** .262** -.011 .224** .280** .001 .054
2. Medical problems . 1 -.118* .029 .099* .009 -.096* -.072 -.015 .005 .019 -.096 -.064
3. AUDIT total . 1 .192** .120** .209** .160** .077 -.119** .087 .039 .066 -.091
4. Cannabis use . 1 .025 .057 .005 -.014 -.063 .002 -.106* -.028 -.064
5. Emotional Dx . 1 .293** .212** .221** .108* .190** .293** .258** .198*
6. ASI-3 . 1 .299** .301** .142** .319** .377** .331** .126
7. SCQ-NR . 1 .714** .182** .514** .427** .420** .413**
8. RFS-NA . 1 .366** .543** .460** .328** .371**
9. FTND-Total . 1 .194** .187** .022 .203*

10. BCS-Total . 1 .513** .270** .299**
11. Quit problems . 1 .274** .160*
12. MNWSa . 1 .403**
13. QSUa . 1

M or n 139 6.2 264 241 15.3 5.7 3.5 5.1 24.9 2.0 15.0 124.7
(SD or %) (29.5%) (6.00) (56.1%) (51.2%) (12.38) (1.79) (0.80) (2.30) (11.01) (0.67) (4.49) (32.87)

Notes: Column numbers 2–13 correspond to the variable numbers in the far left column. Gender = 0 = male; 1 = female (48.4% female); medical problems =
tobacco-related medical problems as indicated by a medical history form; AUDIT total = Alcohol Use Disorders Identification Test; cannabis use = past-30-days
cannabis use status per the Marijuana Smoking History Questionnaire; Emotional Dx = current (past-year) anxiety or depressive disorder diagnosis per the
Structured Clinical Interview for DSM-IV-TR Axis I Disorders/Non-Patient Version (SCID-I/NP); ASI-3 = Anxiety Sensitivity Index–3; SCQ-NR = Smoking
Consequences Questionnaire–Negative Reinforcement/Negative Affect Reduction subscale; RFS-NA = Reasons for Smoking–Negative Affect subscale; FTND
= Fagerström Test for Nicotine Dependence–total score; BCS-Total = Barriers to Cessation Scale–Total score; quit problems = mean severity of problems
experienced while quitting per the Smoking History Questionnaire (range: 1–5); MNWS = mean nicotine withdrawal during 3 weeks before the quit day per
Minnesota Nicotine Withdrawal Scale; QSU = mean smoking urges during 3 weeks before the quit day per Questionnaire of Smoking Urges. an = 157 for
sample with within-treatment/pre-cessation data.
*p < .05; **p < .01.
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Post hoc specificity analyses

As a method of further strengthening the interpretation
of the cross-sectional indirect effects, alternative models of
the direct effects were tested by reversing the two proposed
mediators with the predictor. Analyses were conducted using
MEDIATE (Hayes & Preacher, 2014), a modeling program
that allows for testing of the direct, indirect, and total effects
of independent variables (Xi) on an outcome variable (Y)
through a proposed mediator variable (M) or set of mediator
variables (Mi); inferences for indirect effects were based on
a 95-percentile bootstrap CI.

Results of the alternative mediational models were non-
significant when expectancies and motives were entered as
(X1,2) and when anxiety sensitivity was the mediator (M1) for
nicotine dependence (b = 0.007, 95% CI [-0.001, 0.002]),

prior withdrawal-related quit problems (b = 0.001, 95%
CI [0.000, .001]), and pre-cessation smoking urges (b =
-.016, 95% CI [-.093, .039]) but was significant for barriers
to smoking cessation (b = .007, 95% CI [.002, .015]) and
nicotine withdrawal (b = .009, 95% CI [.002, .023]). Thus,
holding strong affect-regulatory expectancies and motives
appears to give rise to anxiety sensitivity, which in turn may
give rise to perceived barriers to quitting and subjective
nicotine withdrawal before the quit day.

Discussion

Cross-sectional findings indicated that among treatment-
seeking smokers, higher levels of anxiety sensitivity were
directly related to nicotine dependence, greater perceived
barriers to smoking cessation, and more severe withdrawal-

TABLE 2. Regression results for the mediation of the effect of anxiety sensitivity on smoking variables by SCQ-NR and
RFS-NA

Y Model R2 b SE t p CI (l) CI (u)

1 ASI-3 à FTND (c) .057 0.029 0.009 3.252 .001 0.012 0.047
ASI-3 àSCQ (a1) .148 0.034 0.007 5.097 <.0001 0.021 0.047
ASI-3 à RFS (a2) .165 0.016 0.003 5.419 <.0001 0.010 0.022
SCQ à FTND (b1) .192 -0.188 0.078 -2.411 .016 -0.341 -0.035
RFS à FTND (b2) 1.387 0.176 7.895 <.0001 1.041 1.732
ASI-3 à FTND (c$) 0.013 0.009 1.550 .122 -0.004 0.030
ASI-3 à M1 × M2 à FTND

(a1b1 × a2b2) 0.016 0.004 0.009 0.024
2 ASI-3 à BCS (c) .147 0.244 0.041 5.992 <.0001 0.164 0.323

SCQ à BCS (b1) .357 1.443 0.333 4.332 <.0001 0.789 2.098
RFS à BCS (b2) 4.253 0.751 5.662 <.0001 2.777 5.730
ASI-3 à BCS (c$) 0.127 0.037 3.474 .006 0.055 0.199
ASI-3 à M1 × M2 à BCS

(a1b1 × a2b2) 0.116 0.021 0.077 0.161
3 ASI-3 à PROB (c) .240 0.017 0.002 7.370 <.0001 0.013 0.022

SCQ à PROB (b1) .340 0.061 0.021 2.938 .004 0.020 0.101
RFS à PROB (b2) 0.180 0.047 3.865 .0001 0.088 0.271
ASI-3 à PROB (c$) 0.012 0.002 5.458 <.0001 0.008 0.017
ASI-3 à M1 × M2 à PROB

(a1b1 × a2b2) 0.005 0.001 0.003 0.007
4 ASI-3 à MNWS (c) .175 0.111 0.028 3.939 .0001 0.0554 0.167

SCQ à MNWS (b1) .265 0.713 0.284 2.512 .013 0.151 1.273
RFS à MNWS (b2) 0.610 0.633 0.963 .337 -0.642 1.861
ASI-3 à MNWS (c$) 0.071 0.029 2.502 .013 0.015 0.128
ASI-3 à M1 × M2 à MNWS

(a1b1 × a2b2) 0.040 0.014 0.018 0.071
5 ASI-3 à QSU (c) .072 0.271 0.219 1.238 .218 -0.161 0.703

SCQ à QSU (b1) .232 5.600 2.121 2.640 .009 1.408 9.793
RFS à QSU (b2) 9.305 4.735 1.965 .051 -0.052 18.662
ASI-3 à QSU (c$) -0.128 0.213 -0.602 .548 -0.550 0.293
ASI-3 à M1 × M2 à QSU

(a1b1 × a2b2) 0.399 0.115 0.199 0.653

Notes: SCQ-NR = Smoking Consequences Questionnaire–Negative Reinforcement/Negative Affect Reduction subscale; RFS-
NA = Reasons for Smoking–Negative Affect subscale; ASI-3 = Anxiety Sensitivity Index–3; FTND = Fagerström Test for
Nicotine Dependence; BCS = Barriers to Cessation Scale; PROB = severity of quit problems; MNWS = Minnesota Nicotine
Withdrawal Scale; QSU = Questionnaire of Smoking Urges. Path a is equal across all models; therefore, it presented only
in the model with Y1 to avoid redundancies. N for analyses of models Y1–Y3 included 466 cases. Analyses for Y4 and Y5
include 157 cases (those with within-treatment/pre-cessation data). The standard error and 95% CI for the indirect effects
are obtained through bootstrapping with 10,000 re-samples. ASI-3 (anxiety sensitivity) is the independent variable (X), SCQ
(negative affect reduction expectancies; M1) and RFS (negative affect reduction smoking motives; M2) are the mediators, and
FTND (nicotine dependence; Y1), BCS (barriers to smoking cessation; Y2), PROB (severity of quit problems; Y3), MNWS
(nicotine withdrawal prior to quitting; Y4), and QSU (smoking urges prior to quitting; Y5) are the outcome variables. CI (l)
= lower boundary of a 95% confidence interval; CI (u) = upper boundary; à = affects.
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related problems during prior quit attempts. Consistent with
negative-reinforcement theories of smoking (McCarthy et
al., 2010), the effects of anxiety sensitivity on these smoking
processes were explained, at least in part, by the combined
effects of negative affect–reduction smoking expectancies
and motives. All effects were observed beyond the effects of
gender, problematic alcohol use, past-month cannabis use,
tobacco-related medical problems, and history of emotional
disorders. Thus, among high anxiety-sensitive smokers, hold-
ing strong beliefs about the negative-reinforcement proper-
ties of smoking (e.g., “Cigarettes help me reduce or handle
tension”) in addition to smoking for these reasons (e.g.,
“When I feel ‘blue’, I smoke cigarettes” or “When I want
to take my mind off cares and worries, I smoke cigarettes”)
appear to be particularly relevant in explaining the greater
dependence on cigarettes and perceived/actual quit difficul-
ties. This finding uniquely contributes empirical data to sup-
port conceptual and theoretical models of anxiety sensitivity
and smoking.

Anxiety sensitivity was also examined in relation to aver-
age levels of nicotine withdrawal and smoking urges during
the 3 weeks before the quit day. Partially consistent with
the hypotheses, higher levels of anxiety sensitivity were di-
rectly related to more severe pre-quit withdrawal symptoms
but not smoking urges. However, the combined effect of
negative-affect–reduction smoking expectancies and mo-
tives indirectly influenced the effect of anxiety sensitivity on
pre-cessation nicotine withdrawal and smoking urges. Thus,
high anxiety-sensitive smokers may report greater levels of
pre-cessation nicotine withdrawal and smoking urges (even
without making smoking changes) when in the context of
affect regulation-oriented expectancies and motives for
smoking.

In particular, anxiety sensitivity may directly increase
negative-reinforcement expectancies and motives, which in
turn predict increase in pre-cessation smoking urges, but
anxiety sensitivity alone does not appear to directly relate to
higher levels of urges during the week preceding quit day.
Notably, mediation is possible without a significant total ef-
fect when there are other mediators not accounted for in the
model (Hayes, 2009). Thus, a more comprehensive model
of anxiety sensitivity and cessation-related processes may
be warranted. Further research should examine the nature of
these relations using experimental methodological designs
(Zvolensky et al., 2014).

It appears that having either negative-reinforcement–
based expectancies or motives accounts for the effect of
anxiety sensitivity and some smoking processes (perceived
or actual quit barriers, pre-cessation smoking urges). Further,
even without strong beliefs about the negative-affect–reduc-
tion properties of cigarettes, smoking motives for these
purposes explain anxiety sensitivity–smoking relations,
specifically with nicotine dependence. The opposite is
true for pre-cessation nicotine withdrawal, with negative-

reinforcement smoking expectancies without such motives
for smoking being associated with pre-cessation withdrawal
severity. These findings, in conjunction with the primary
meditational results, further confirm the importance of evalu-
ating and clinically addressing both beliefs about the effects
of smoking and actual reasons for smoking when preparing
high anxiety-sensitive smokers for quitting.

Interestingly, the directionality of the mediational effects
was not consistently supported via post hoc analyses. Spe-
cifically, affect-regulatory expectancies and motives were
associated with perceived barriers to smoking cessation and
pre-cessation nicotine withdrawal through the effect of high-
er levels of anxiety sensitivity, although this was not found
for other smoking processes—nicotine dependence, prior
withdrawal-related quit problems, or pre-cessation smoking
urges. Although anxiety sensitivity is conceptualized as a
risk factor for the maintenance of certain smoking processes
via affect-regulatory processes, the data suggest reciprocal
relations may be present for certain smoking processes.
That is, holding expectancies about and being motivated to
smoke for affect-regulatory properties of smoking appear to
be related to perceptions about quitting and pre-cessation
withdrawal, which may be explained by higher levels of
anxiety sensitivity. Importantly, anxiety sensitivity and ex-
pectancies/motives were assessed cross-sectionally, which
naturally limits the comprehensive understanding of these
associations. Further work is needed to explore the pattern-
ing among anxiety sensitivity, affect-regulatory processes,
and smoking characteristics over time.

The findings have several clinical implications. First, in
the context of smoking-cessation treatment, it is increasingly
evident that it is important to assess one’s interpretation of
somatic distress (i.e., anxiety sensitivity) rather than just
anxiety/depressive symptoms and disorders per se. Second,
for high anxiety-sensitive smokers, it is important to assess
beliefs about the effects smoking will produce. Psycho-
educational information about the nature of negative affect,
smoking, and their cyclical nature is important, and describ-
ing how catastrophically interpreting somatic sensations
can further potentiate and maintain emotional distress and
smoking is key. The educational focus should be that smok-
ing does not effectively ameliorate anxiety-related problems
but actually can increase anxiety symptoms and problems
in the long run, presumably encouraging further reliance on
smoking.

Of note, the observed direct effects in this study were
moderate in size, and indirect associations were relatively
small; thus the extent of the clinical relevance of such sta-
tistical effects should be understood in the context of their
relative magnitude. Also, although the current study was
focused on the process of smoking maintenance, it would
perhaps be useful to examine how changes in anxiety sensi-
tivity and affect-regulatory processes (expectancies/motives)
affect actual smoking behavior (puff topography), cessation
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processes (withdrawal, urges while quitting), and abstinence
outcomes. Such investigation would aid in the further eluci-
dation of how these processes may change over the course
of a cessation attempt of smoking-cessation treatment (i.e.,
beyond cross-sectional analyses presented here).

There are a number of study limitations. First, the sample
consisted of a community-recruited, relatively homogenous
group of treatment-seeking smokers with moderate nicotine
dependence. In addition, the sample did not include smok-
ers reporting active suicidal ideation or psychotic-spectrum
symptoms, which may limit generalizability of the findings
to certain psychiatric populations. Second, self-report mea-
sures were used as the primary assessment methodology;
thus, future studies could use more comprehensive multi-
method protocols. Third, although changes in smoking were
not expected before cessation given that the quit date was
not set until later stages of the treatment, systematic infor-
mation was not available on the rate or recency of smoking
immediately before the treatment appointment. Last, future
research could examine the role of anxiety sensitivity over
time or through experimental research designs to better
isolate patterning of effects with smoking expectancies and
motives in terms of actual use and how these processes may
change over the course of treatment and during quitting.

Together, the current findings further uniquely document
the nature of the anxiety sensitivity and pre-cessation pro-
cesses as a function of negative-reinforcement–based smok-
ing expectancies and motives. This work aids in the further
conceptual understanding of anxiety sensitivity, documents
how this cognitive-affective vulnerability relates to pre-quit
smoking processes, and informs the assessment and treat-
ment of emotionally vulnerable smokers.
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