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Abstract
Objective—The current study investigated whether emotion dysregulation (ED; difficulties in
the self-regulation of affective states) mediated relations between anxiety sensitivity (AS; fear of
anxiety and related sensations) and cognitive-based smoking processes.

Method—Participants (n = 197; 57.5% male; Mage = 38.0) were daily smokers recruited as part
of a randomized control trial for smoking cessation.

Results—AS was uniquely associated with all smoking processes. Moreover, ED significantly
mediated relations between AS and the smoking processes.

Conclusions—Findings suggest that ED is an important construct to consider in relations
between AS and cognitive-based smoking processes among adult treatment-seeking smokers.
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Anxiety sensitivity (AS), defined as the extent to which individuals believe anxiety and
anxiety-related sensations have harmful consequences1,2 is a relatively stable, yet malleable,
cognitive characteristic that predisposes individuals to the development and maintenance of
anxiety psychopathology3. Historically, AS has been studied in relation to better
understanding the etiology and maintenance of anxiety and its disorders, particularly panic
and posttraumatic stress disorder4–11. More recent work has suggested that AS also may
play a role in certain substance use disorders12–15.

One emerging and promising line of inquiry within this substance use domain has focused
on the relation between AS and cigarette smoking. For example, AS is significantly
associated with less success during smoking cessation attempts16. Specifically, higher levels
of AS are related to significantly greater odds of early lapse and relapse during quit
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attempts17,18. In terms of cognitive-based smoking processes, AS is positively correlated
with smoking to reduce negative affect, but often not other smoking motives (e.g., pleasure,
handling, taste19–22. Other studies have found that AS is related to expectancies for negative
affect reduction23,24. Additionally, smokers high in AS perceive the prospect of quitting as a
more difficult and personally threatening experience25, endorsing overall greater perceived
barriers to smoking cessation.

Despite the documented association between AS and cognitive-based smoking processes
(i.e., beliefs about and reasons underlying smoking behavior; perceived barriers to
cessation), there is little understanding of possible mediators of this relation. The
identification of potential mediating variables is notable for at least two key reasons. First,
by developing an understanding of mediating processes, we can gain a clearer understanding
of the pathway(s) through which AS affects smoking-based processes; an important next
step in further refining current theoretical models of AS-smoking relations16. Second,
explicating these explanatory mechanisms is essential to translating basic research
knowledge about AS and smoking to advances in specialized behavioral and pharmacologic
smoking cessation interventions for smokers with anxiety and mood-related vulnerability
(e.g., elevated anxiety and depressive symptoms16). Thus, there is a need to elucidate the
explanatory mediating mechanisms underlying the relations between AS and cognitive-
based smoking processes.

Emotion dysregulation represents a promising integrative construct of increasing scholarly
interest in anxiety psychopathology and substance use disorder comorbidity research26–29.
Previous empirical work has conceptualized healthy emotion regulatory processes as
involving the (a) awareness of emotional states, (b) acceptance of emotional states, (c)
ability to behave in accordance with personal goals even in the face of experiencing negative
emotional states (e.g., anxiety), and (d) ability to use adaptive emotion regulation strategies
in a flexible manner in order to meet personal goals and situational demands30. However,
demonstrating a deficit in any one of these skills suggests the presence of emotion
dysregulation (i.e., difficulties in emotion regulation30). Past non-smoking oriented work has
indicated that AS and emotion dysregulation represent theoretically and empirically distinct
explanatory constructs31. Yet, related work suggests that the way in which individuals
monitor and manage the various manifestations of anxiety (e.g., cognitive or physical) may
have an exacerbating or modulating effect32,33. That is, responding to anxiety-related
symptoms with less acceptance and fewer emotion regulatory strategies results in greater
distress33, whereas responding to anxiety-related symptoms with observation and acceptance
results in less distress32. Although there has historically been limited work on emotion
dysregulation and smoking, available studies have found that higher levels of emotion
dysregulation are related to greater endorsement of certain beliefs about the effects of
smoking (i.e., negative reinforcement/negative affect reduction outcome expectancies34) as
well as perceived barriers to cessation35. Collectively, such data highlight empirically and
clinically significant relations between AS, emotion dysregulation, and cognitive-based
smoking processes.

As informed by integrative theoretical models of anxiety and smoking comorbidity16,
individuals who fear the negative consequences of anxiety-related sensations may be more
likely to respond to such sensations with overall less awareness and acceptance, thereby
producing greater levels of distress. Further, in the absence of adaptive emotion regulatory
strategies, such persons may learn to rely on smoking to manage negative mood states in the
short-term, resulting in certain beliefs about the negatively reinforcing effects of smoking
(i.e., negative effect reduction), making the prospect of quitting smoking an overall more
threatening experience. Thus, from this perspective, a formative next research step is to
evaluate whether emotion dysregulation mediates (explains) the association between AS and
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cognitive-based smoking processes among adult treatment-seeking daily smokers.
Consistent with contemporary models of mediation36, this hypothesized association is tested
by the examination of emotion dysregulation as a mediator of the relation between AS and
cognitive-based smoking processes (i.e., beliefs about and motives underlying smoking
behavior; perceived barriers to cessation). Here, a significant relation between the predictor
(i.e., AS) and the criterion (i.e., cognitive-based smoking processes) is said to be mediated
when the introduction of a third variable (i.e., emotion dysregulation) results in the non-
significance of the initial relation37.

Together, the current study tested the hypotheses that, among adult treatment-seeking daily
smokers, greater levels of AS would significantly predict greater endorsement of a) negative
reinforcement/negative affect reduction smoking outcome expectancies; b) negative affect
reduction smoking motives; and c) perceived barriers for smoking cessation. All effects
were expected to be evident above and beyond the variance accounted for by average
number of cigarettes smoked per day, marijuana use in the past 30 days, alcohol
consumption, number of current Axis I diagnoses, panic attack history, and participant sex;
factors known to covary with AS, emotion dysregulation, and smoking

35,21. Moreover, it
was further hypothesized that emotion dysregulation would mediate (explain) the relation
between AS and the studied smoking processes (see Figure 1).

Method
Participants

Participants included 197 adult daily smokers (57.5% male; Mage = 38.0; SD = 12.8), whom
were recruited to participate in a randomized control trial examining the efficacy of a 4-
session smoking-based behavioral intervention program focused on emotional vulnerability
in comparison to standard pharmacological and psychosocial care. In terms of ethnic
background, 170 participants identified as Caucasion, 17 identified as African-American, 4
identified as Hispanic, 2 identified as Asian, and 4 identified as “other.” Participants
reported smoking an average of 20.5 cigarettes per day (SD = 12.6), smoking their first
cigarette at 14.6 years of age (SD = 3.8), and smoking regularly at 17.4 years of age (SD =
4.1). Moreover, participants endorsed moderate levels of nicotine dependence, as indexed by
a score of 5.7 (SD = 2.1) on the Fagerstrom Test for Nicotine Dependence (FTND38).
Nearly all participants (93.1%) reported making at least one previous attempt to quit
smoking, endorsing an average of 3.4 (SD = 2.5) ‘serious’ lifetime quit attempts.

As assessed by the Structured Clinical Interview for DSM-IV Axis I Disorders-Non-Patient
Version (SCID-I-N/P39), 38.7% of the sample met criteria for current (past month) Axis I
psychopathology. Participants endorsing current psychopathology met criteria for an
average of 1.94 (SD = 1.18) diagnoses. Specifically, 12.7% of the total sample met criteria
for major depressive disorder, 6.4% met criteria for dysthymia, 1.9% met criteria for other
depression-related disorder(s) (e.g., bipolar disorder, depressive disorder NOS), 21.7% met
criteria for social anxiety disorder, 13.4% met criteria for a specific phobia, 3.8% met
criteria for obsessive-compulsive disorder, 9.6% met criteria for generalized anxiety
disorder, 8.3% met criteria for panic disorder with or without agoraphobia, 8.3% met criteria
for posttraumatic stress disorder, 3.2% met criteria for anxiety disorder NOS, .6% met
criteria for an eating disorder, 12.7% met criteria for alcohol abuse or dependence, 9.6% met
criteria for marijuana abuse or dependence, and 3.8% met criteria for other substance abuse
or dependence (e.g., opiate). Additionally, 44.1% of the sample met criteria for past 2-year,
unexpected panic attacks.

Participants were deemed eligible for participation if they were 18 years or older, reported
smoking an average of 10 or more cigarettes per day for at least one year, and provided a
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confirmatory Carbon Monoxide breath sample of at least 10 ppm at the baseline session.
Exclusion criteria included: endorsement of current or past psychotic-spectrum symptoms
via structured interview screening; current suicidality or homicidality; and limited mental
competency or inability to provide informed, voluntary, written consent.

Measures
Structured Clinical Interview-Non-Patient Version for DSM-IV (SCID-I-N/P39)—
Diagnostic assessments were conducted using the SCID-I-N/P (Non-Patient Version39)
SCID-I-N/P interviews 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 were checked (MJZ)
for accuracy; no cases of (diagnostic coding) disagreement were noted. The SCID-N/P
follows the DSM-IV-TR diagnosis guidelines and demonstrates good psychometric
properties40,41. In the current study, the SCID-N/P was employed to document
psychopathology for the inclusionary/exclusionary criteria and history of panic attacks. In
addition, the present investigation utilized a composite score, which was generated by
summing the number of current Axis I diagnoses, to account for the severity of
psychopathology.

Smoking History Questionnaire (SHQ42)—The SHQ is a self-report measure used to
collect descriptive information regarding smoking history and pattern. The SHQ has been
used in previous studies as a measure of smoking history (e.g., onset of regular smoking),
pattern (e.g., number of cigarettes consumed per day), past quit attempts (e.g., how many
times in your life have you made a serious quit attempt [rated on 0–9 scale where if more
than 9 attempts were made, participants indicate 9], and problematic symptoms experienced
during quitting (e.g., weight gain, nausea, irritability, and anxiety42,43. The current study
used the SHQ to measure descriptive smoking history variables (e.g., current smoking rate
and age of smoking onset; see Participants section).

Fagerstrom Test for Nicotine Dependence (FTND38)—The FTND is a well-
established six-item measure designed to assess varying levels of tobacco dependence. This
measure has demonstrated good psychometric properties, including internal consistency,
positive associations with relevant smoking variables (e.g. salivary cotinine38,44), and high
test-retest reliability45. Internal consistency in the present sample was in the range that is
typical for the FTND (Cronbach’s α = .57).

Carbon Monoxide—Biochemical verification of smoking status was completed by
Carbon Monoxide (CO) analysis of breath samples (10 ppm cutoff46). Expired air CO levels
were assessed using a CMD/CO Carbon Monoxide Monitor (Model 3110; Spirometrics,
Inc.).

Alcohol Use Disorders Identification Test (AUDIT47)—The AUDIT is a ten-item
self-report measure developed by the World Health Organization to identify individuals with
alcohol problems47. There is a large body of literature attesting to the reliability and validity
of the AUDIT48. In the present investigation, the frequency and quantity items from the
AUDIT were used to index current alcohol consumption (an average frequency-by-quantity
composite score49. Internal consistency was very good within the current sample
(Cronbach’s α = .85).

Marijuana Smoking History Questionnaire (MSHQ50)—The MSHQ is a self-report
measure designed to collect descriptive information regarding marijuana use history and
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pattern (e.g., rate of use, age of first use). Consistent with past research51,17, the current
study utilized the single item assessing past 30-day marijuana use.

Anxiety Sensitivity Index-III (ASI-III52)—The ASI-III is an 18-item self-report measure
in which respondents indicate, on a 5-point Likert-type scale (0 = very little to 4 = very
much), the degree to which they are concerned about possible negative consequences of
anxiety-related symptoms (e.g., “It scares me when my heart beats rapidly”). ASI-III items
were derived from the Anxiety Sensitivity Index (ASI53) and the Anxiety Sensitivity Index –
Revised (ASI-R54). ASI-III and its subscales demonstrated strong and improved reliability
and factorial validity relative to previous measures of the construct; as well as convergent,
discriminant, and criterion-related (known-group) validity52. In the present study, the total
(global) score was used as the primary independent variable. Internal consistancy was found
to be excellent within the current sample (Cronbach’s α = .93).

Difficulties in Emotion Regulation Scale (DERS30)—The DERS is a 36-item self-
report measure that assesses, on a 5-point Likert-type scale (1 = Almost never to 5 = Almost
always), the degree to which respondents experience dysregulated emotional states (“I
experience my emotions as overwhelming and out of control”). Items on the DERS yield a
total score as well as six subscale scores: Non-Acceptance of Emotional Responses,
Difficulties Engaging in Goal-Directed Behavior, Impulse Control Difficulties, Lack of
Emotional Awareness, Access to Emotion Regulation Strategies, and Lack of Emotional
Clarity. The DERS demonstrates strong psychometric properties, including internal
consistency, test–retest reliability, as well as construct and predictive validity30,55. In the
current study, the total score was used as the proposed mediator variable (Cronbach’s α = .
83 in the present sample).

Smoking Consequences Questionnaire (SCQ56)—The SCQ is a 50-item self-report
measure that assesses smoking expectancies on a 10-point Likert-type scale on likelihood of
occurrence (0 = completely unlikely to 9 = completely likely). The SCQ yields four factors
(i.e., Positive Reinforcement, Negative Reinforcement/Negative Affect Reduction, Negative
Consequences, and Appetite Control); however, the current study only utilized the Negative
Reinforcement/Negative Affect Reduction subscale (SCQ-NR; e.g., “If I’m feeling irritable,
a smoke will help me relax”), owing to its theoretical relevance to the study objectives. This
measure has strong psychometric properties56–58, and the SCQ-NR subscale demonstrated
excellent internal consistency in the present sample (Cronbach’s α = .93).

Reasons for Smoking (RFS59)—The RFS is a self-report measure consisting of 23
items, rated on a 5-point Likert-type scale (1 = Never to 5 = Always), used to assess
smoking motives. The RFS yields a total score, along with six subscale scores (i.e.,
Habitual, Addictive, Negative Affect Reduction, Relaxation, Sensorimotor, and
Stimulation). In the current study, only the Negative Affect Reduction subscales (RFS-NA;
e.g., “When I feel uncomfortable or upset about something, I light up a cigarette”) was
utilized. The psychometric properties of this scale, including measures of factor structure,
internal consistency, and test-retest reliability, have been well established60. In addition, the
RFS-NA subscale demonstrated very good internal consistency within the present sample
(Cronbach’s α = .88).

Barriers to Cessation Scale (BCS61)—The BCS is a 19-item measure on which
respondents indicate, on a 4-point Likert-type scale (0 = not a barrier or not applicable to 3 =
large barrier), the extent to which they identify with each of the listed barriers to cessation
(e.g., “Fear of failing to quit”). This measure yields a total score as well as three subscale
scores (i.e., Addictive Barriers, External Barriers, and Internal Barriers61). As with past
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research62, the current study utilized the total score. This measure has good content and
predictive validity, and internal consistency62. Internal consistency in the current sample
was very good (Cronbach’s α = .88).

Procedure
Participants were recruited at two sites (University of Vermont, Burlington, VT, USA and
Florida State University, Tallahassee, Florida, USA) via newspaper, radio, and internet
advertisements to participate in a larger study examining the efficacy of a novel 4-session
smoking cessation behavioral intervention that focused on vulnerability to panic (Panic-
Smoking Program; PSP) in comparison to a standard smoking cessation program (SP).
Identical procedures were executed at both sites. The collection of outcome data is currently
ongoing as of September 2011. The current report is based on analyses of data collected
during the study’s baseline assessment session, which took place prior to randomization and
the commencement of the intervention. These analyses have not been published or presented
previously. At this session, participants were administered the measures described above,
and later compensated for their time. All participants provided informed consent and the
study protocol was approved by both universities’ IRBs.

Data Analytic Strategy
Zero-order (or bi-variate as applicable) correlations were first obtained to examine
associations between the predictor and criterion variables. Subsequently, the incremental
validity of AS was examined in relation to the criterion variables using hierarchical multiple
regression63. Separate models were constructed for each of the smoking-based criterion
variables (i.e., SCQ-NR, RFS-NA, and BCS-total score). Average number of cigarettes
smoked per day, marijuana use in the past 30 days, alcohol consumption (an average
frequency-by-quantity composite score), number of Axis I current diagnoses, panic attack
history (dummy coded: 1 = no; 2 = yes), and participant sex (dummy coded: 1 = male; 2 =
female) were entered as a block at step 1. These covariates were chosen on an a priori basis
as factors that could theoretically affect relations between the studied predictor and criterion
variables. At step 2 of the model, the ASI-total score was entered. These hierarchical models
test the incremental main effect of the predictor variable, independent of the covariates, in
relation to the criterion variables64. In addition, a series of hierarchical multiple regressions
were conducted to test whether emotion dysregulation (as indexed by the DERS-total score)
mediated the relations between AS and the studied smoking-based criterion variables (please
see below for a detailed description of the analytic rationale and approach). Overall, this
analytic approach is consistent with general recommendations for mediational analysis65.

Results
Zero-order (or Bi-variate) Correlations

Zero-order (or bi-variate as applicable) correlations were first obtained to examine relations
between the studied variables (see Table 1). As expected, AS was significantly correlated
with emotion dysregulation (r = .66, p < .01), and all criterion variables, including: SCQ-NR
(r = .30), RFS-NA (r = .30), and BCS-total score (r = .31); all p’s < .01. Additionally,
emotion dysregulation was significantly related to all criterion variables: SCQ-NR (r = .33),
RFS-NA (r = .37), and BCS-total score (r = .35); all p’s < .01.

Negative Reinforcement/Negative Affect Reduction Smoking Outcome Expectancies
Initially, a hierarchical linear regression was conducted to examine the relation between AS
(the predictor) and SCQ-NR (the criterion). Overall, the model predicted 18% of variance in
SCQ-NR [F(7, 196) = 5.92, p < .001]. Step 1 of the model predicted 11.5% of variance, with
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participant sex being the only significant predictor. Step 2 accounted for an additional 6.5%
of variance. As hypothesized, AS was a significant predictor of SCQ-NR above and beyond
the covariates at Step 1 of the model (see Table 2).

A second hierarchical linear regression was conducted to examine the relation between AS
(the predictor) and emotion dysregulation (the mediator). The model predicted 55.5% of
variance in emotion dysregulation [F(7, 196) = 34.6, p < .001]. Step 1 of the model
predicted 35.2% of variance, with participant sex, alcohol consumption, and number of
current Axis I diagnoses each being a significant predictor. Step 2 accounted for an
additional 20.3% of variance. Here, AS was a significant predictor above and beyond the
variance accounted for at Step 1 of the model (see Table 2).

As described in Table 2, the mediational role of emotion dysregulation in the relation
between AS and SCQ-NR was examined by employing the strategy proposed by Baron and
Kenny (1986). The first requirement of this statistical test of mediation rests with an
association between the predictor variable (AS) and criterion variable (SCQ-NR). This
association was found to be statistically significant (see analysis 1 in Table 2). The second
requirement for mediation involves establishing a relation between the predictor variable
and the proposed mediating variable (emotion dysregulation). Again, this association was
found to be statistically significant (see analysis 2 in Table 2). The third requirement states
that a relation between the proposed mediating variable and the criterion variable must exist
after controlling for the effects of the predictor. After controlling for AS, emotion
dysregulation was significantly associated with SCQ-NR (see analysis 3 in Table 2). The
final requirement for mediation involves evaluating the relation between the predictor and
the criterion when the variance accounted for by the proposed mediator has been removed.
When this equation yields a non-significant effect for the predictor, the controlling variable
is said to fully mediate the relation. In these analyses, emotion dysregulation mediated the
relation between AS and SCQ-NR, as AS was no longer a significant predictor of SCQ-NR
(see analysis 4 in Table 2). Indeed, post-hoc analyses using the Sobel Test for mediation66

revealed that emotion dysregulation significantly mediated the relation between AS and
SCQ-NR (z = 3.45, SE = .007, p < .01).

As mediational analyses are often conducted using longitudinal data, one powerful method
of strengthening the interpretation of mediational analyses conducted with cross-sectional
data is to conduct an additional analysis reversing the proposed mediator and criterion
variable65,67,68. Here, we evaluated whether SCQ-NR mediated the relation between AS and
emotion dysregulation. Results were not consistent with mediation in this direction as AS
remained a significant predictor of emotion dysregulation after controlling for SCQ-NR
[F(8, 196) = 32.7, p < .001].

Negative Affect Reduction Smoking Motives
Initially, a hierarchical linear regression was conducted to examine the relation between AS
(the predictor) and RFS-NA (the criterion). Overall, the model predicted 22.3% of variance
in RFS-NA [F(7, 196) = 7.7, p < .001]. Step 1 of the model predicted 17.4% of variance,
with participant sex and average number of cigarettes per day each being a significant
predictor. Step 2 accounted for an additional 4.9% of variance; as hypothesized, AS was a
significant predictor of RFS-NA above and beyond the covariates at Step 1 of the model (see
Table 3).

A second hierarchical linear regression was conducted to examine the relation between AS
(the predictor) and emotion dysregulation (the mediator). Please see analysis 2 in the
“Negative Reinforcement/Negative Affect Reduction Smoking Outcome Expectancies”
section for an expanded presentation of these findings.
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The mediational role of emotion dysregulation in the relation between AS and RFS-NA was
then examined. After controlling for AS, emotion dysregulation was significantly associated
with RFS-NA (see analysis 3 in Table 3). Additionally, emotion dysregulation mediated the
relation between AS and RFS-NA, as AS was no longer a significant predictor of RFS-NA
(see analysis 4 in Table 3). Post-hoc analyses using the Sobel Test for mediation66

confirmed that emotion dysregulation significantly mediated the relation between AS and
RFS-NA (z = 4.17, SE = .003, p < .01. Furthermore, as described above, we employed a
more rigorous test of mediation by evaluating whether RFS-NA mediated the relation
between AS and emotion dysregulation. Results were not consistent with mediation in this
direction as AS remained a significant predictor of emotion dysregulation after controlling
for RFS-NA [F(8, 196) = 34.8, p < .001].

Barriers to Smoking Cessation
Initially, a hierarchical linear regression was conducted to examine the relation between AS
(the predictor) and the BCS-total score (the criterion). Overall, the model predicted 19.3% of
variance in the BCS-total score [F(7, 196) = 6.4, p < .001]. Step 1 of the model predicted
11.3% of variance, with participant sex and marijuana use in the past 30 days each being a
significant predictor. Step 2 accounted for an additional 8.0% of variance; as hypothesized,
AS was a significant predictor of the BCS-total score above and beyond the covariates at
Step 1 of the model (see Table 4).

A second hierarchical linear regression was conducted to examine the relation between AS
(the predictor) and emotion dysregulation (the mediator). Please see analysis 2 in the
“Negative Reinforcement/Negative Affect Reduction Smoking Outcome Expectancies”
section for an expanded presentation of these findings.

The mediational role of emotion dysregulation in the relation between AS and the BCS-total
score was then examined. After controlling for AS, emotion dysregulation was significantly
associated with the BCS-total score (see analysis 3 in Table 4). Additionally, emotion
dysregulation mediated the relation between AS and the BCS-total score, as AS was no
longer a significant predictor of the BCS-total score (see analysis 4 in Table 4). Post-hoc
analyses using the Sobel Test for mediation66 confirmed that emotion dysregulation
significantly mediated the relation between AS and the BCS-total score (z = 3.74, SE = .048,
p < .01). Furthermore, as described above, we employed a more rigorous test of mediation
by evaluating whether the BCS-total score mediated the relation between AS and emotion
dysregulation. Findings were not consistent with mediation in this direction as AS remained
a significant predictor of emotion dysregulation after controlling for the BCS-total score
[F(8, 196) = 33.8, p < .001].

Discussion
The present study examined AS in terms of predicting cognitive-based smoking processes
among adult treatment-seeking daily smokers. As hypothesized, there was consistent
evidence that AS was significantly and uniquely associated with the cognitive-based
smoking processes of negative affect reduction smoking motives, negative reinforcement
smoking expectancies, and perceived barriers for quitting. The size of the observed effects
were generally medium to large69 (see Table 2), with higher levels of AS being
incrementally associated with greater endorsement of the studied criterion variables.
Importantly, the effects for AS were apparent over and above the significant variance
accounted for by smoking rate, marijuana use in the past 30 days, alcohol consumption,
number of current Axis I diagnoses, panic attack history and participant sex. Thus, the
results cannot be attributed to these co-occurring risk factors.
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Also consistent with prediction, emotion dysregulation significantly mediated the relations
between AS and each of the studied cognitive-based smoking processes. Although the cross-
sectional nature of the research design does not allow us to disentangle whether emotion
dysregulation occurs after AS37, the present findings suggest that the inability to self-
regulate certain affective states (e.g., anxiety, depression) may, at least partially, explain the
previously observed relations between AS and cognitive-based smoking processes.
Specifically, high AS individuals, who also lack the ability to effectively manage affective
states, may be more likely to a) develop specific beliefs about the negatively reinforcing
effects of smoking, b) be motivated to smoke for affect regulation purposes, and c) endorse
greater barriers to cessation. We attempted to strengthen confidence in this observation by
evaluating an alternative model, wherein each of the cognitive-based smoking processes
mediated the relation between AS and emotion dysregulation. No support was found for
such a model. That is, AS, emotion dysregulation, and the studied cognitive-based smoking
processes were not simply interrelated; rather, the present findings suggest specificity in
terms of the potential mediating role of emotion dysregulation. Thus, the current findings
highlight that emotion dysregulation is an important construct to consider in the relations
between AS and cognitive-based smoking processes among adult treatment-seeking
smokers.

A number of limitations of the present investigation and points for future direction should be
considered. First, the present sample is limited in that it is comprised of a relatively
homogenous (e.g., primarily Caucasian) group of adult smokers who volunteered to
participate in smoking cessation treatment. Given that the vast majority of cigarette smokers
attempt to quit on their own (70% of smokers70), it will be important for researchers to draw
from populations other than those included in the present study to rule out potential self-
selection bias among persons with these characteristics and increase the generalizability of
these findings. For example, future studies might benefit from recruiting a more ethnically/
racially diverse sample of smokers who are interested in undergoing a self-guided quit
attempt (i.e., absent of a treatment intervention). Second, we sampled community-recruited
daily smokers. Inspection of the level of nicotine dependence among this sample was
relatively low. To enhance the generalizability of the results, it may therefore be useful to
replicate and extend the present findings to heavier smoking samples and evaluate if similar
patterns emerge. Third, the present study utilized a self-report measure of nicotine
dependence (i.e., FTND38). Given that past research has suggested that the FTND may
function differently among various ethnic groups (e.g., African-Americans71,72), it might be
beneficial for future research to employ multiple assessment approaches in order to more
comprehensively measure nicotine dependence. Fourth, even though we employed a more
rigorous analytic approach, the present study was nonetheless correlational in nature. It is
therefore necessarily limited because it cannot shed light on processes over time or isolate
causal relations between variables. Finally, in the present study we modeled a wide range,
but naturally only a select number, of cognitive-based smoking processes. Thus, it is
advisable for future work to explore the potential mediating role of emotion dysregulation in
terms of other smoking processes, such as smoking cessation outcomes (i.e., lapse and
relapse) and the course of nicotine withdrawal symptoms during and after treatment.

Overall, the results of the current study broadly highlight the importance of emotion
dysregulation in terms of better understanding the link between AS and cognitive-based
smoking processes. Such findings serve to conceptually inform the development of
specialized intervention strategies for smokers with elevated risk for anxiety
psychopathology. Specifically, the present findings suggest that it may be necessary to
understand and clinically address emotion dysregulation, among anxiety vulnerable, daily
tobacco users, in order to facilitate more successful cessation attempts. That is, smokers with
elevated levels of AS may benefit from intensive cognitive-behavioral strategies, aimed at
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increasing self-efficacy over the ability to regulate affective states as well as gain control
over affect-driven behaviors (distress tolerance- and/or mindfulness-based skills), in an
effort to promote greater degrees of smoking abstinence.
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Figure 1.
Proposed mediational model of emotion dysregulation mediating anxiety sensitivity and
cognitive-based smoking processes

Johnson et al. Page 14

J Addict Dis. Author manuscript; available in PMC 2013 April 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Johnson et al. Page 15

Ta
bl

e 
1

Z
er

o-
O

rd
er

 (
or

 B
i-

va
ri

at
e)

 C
or

re
la

tio
ns

 a
m

on
g 

T
he

or
et

ic
al

ly
-R

el
ev

an
t V

ar
ia

bl
es

V
ar

ia
bl

e
1.

2.
3.

4.
5.

6.
7.

8.
9.

10
.

11
.

M
ea

n 
or

 %
(S

D
)

1.
 C

PD
1

.0
5

−
.0

2
.0

6
−

.0
8

−
.0

1
.2

2*
*

.1
1

.1
6*

*
.2

2*
*

.0
8

20
.4

9 
(1

2.
57

)

2.
 M

J 
U

se
1

.3
2*

*
.2

0*
*

−
.0

6
.0

2
.1

0
.1

7*
*

.1
8*

*
.1

0
.1

4*
1.

90
 (

2.
91

)

3.
 A

lc
oh

ol
1

.1
9*

*
−

.2
8*

*
.0

6
.1

5*
.2

6*
*

.0
5

−
.0

1
.0

8
4.

23
 (

3.
90

)

4.
 D

ia
gn

os
is

1
.0

7
.1

9*
*

.4
8*

*
.5

5*
*

.1
4*

.1
8*

*
.1

0
.7

5 
(1

.1
9)

5.
 S

ex
1

.1
6*

.0
5

.0
1

.1
6*

*
.2

6*
*

.2
6*

*
57

.5
%

 M
al

e

6.
 P

A
 H

x
1

.3
1*

*
.2

7*
*

.1
0

.1
0

.1
2

44
.1

%
 Y

es

7.
 A

SI
1

.6
6*

*
.3

0*
*

.3
0*

*
.3

1*
*

15
.5

4 
(1

2.
61

)

8.
 D

E
R

S
1

.3
3*

*
.3

7*
*

.3
5*

*
75

.2
3 

(2
2.

13
)

9.
 S

C
Q

-N
R

1
.7

1*
*

.5
5*

*
5.

71
 (

1.
74

)

10
. R

FS
-N

A
1

.6
0*

*
3.

50
 (

.7
9)

11
. B

C
S

1
25

.2
8 

(1
0.

99
)

N
ot

e:

* p 
<

 .0
5;

**
p 

<
 .0

1;

C
PD

 =
 A

ve
ra

ge
 c

ig
ar

et
te

s 
sm

ok
ed

 p
er

 d
ay

 -
 S

m
ok

in
g 

H
is

to
ry

 Q
ue

st
io

nn
ai

re
; M

J 
U

se
 =

 M
ar

iju
an

a 
us

e 
in

 th
e 

pa
st

 3
0 

da
ys

 –
 M

ar
iju

an
a 

Sm
ok

in
g 

H
is

to
ry

 Q
ue

st
io

nn
ai

re
; A

lc
oh

ol
 =

 A
lc

oh
ol

 c
on

su
m

pt
io

n
(a

ve
ra

ge
 f

re
qu

en
cy

-b
y-

qu
an

tit
y 

co
m

po
si

te
 s

co
re

) 
– 

A
lc

oh
ol

 U
se

 D
is

or
de

rs
 I

de
nt

if
ic

at
io

n 
T

es
t; 

D
ia

gn
os

is
 =

 N
um

be
r 

of
 c

ur
re

nt
 A

xi
s-

I 
di

ag
no

se
s,

 p
er

 S
tr

uc
tu

re
d 

C
lin

ic
al

 I
nt

er
vi

ew
-N

on
-P

at
ie

nt
 V

er
si

on
 f

or
D

SM
-I

V
; S

ex
 =

 D
um

m
y 

co
de

d 
(1

 =
 m

al
es

; 2
 =

 f
em

al
es

);
 P

A
 H

x 
=

 T
w

o-
ye

ar
 h

is
to

ry
 o

f 
pa

ni
c 

at
ta

ck
s,

 d
um

m
y-

co
de

d 
(n

o=
1,

 y
es

=
2)

, p
er

 S
tr

uc
tu

re
d 

C
lin

ic
al

 I
nt

er
vi

ew
-N

on
-P

at
ie

nt
 V

er
si

on
 f

or
 D

SM
-I

V
; A

SI
=

 A
nx

ie
ty

 S
en

si
tiv

ity
 I

nd
ex

-I
II

-T
ot

al
 S

co
re

; D
E

R
S 

=
 D

if
fi

cu
lti

es
 R

eg
ul

at
in

g 
E

m
ot

io
ns

 S
ca

le
-T

ot
al

 S
co

re
; S

C
Q

-N
R

 =
 S

m
ok

in
g 

C
on

se
qu

en
ce

s 
Q

ue
st

io
nn

ai
re

-N
eg

at
iv

e 
R

ei
nf

or
ce

m
en

t/N
eg

at
iv

e 
A

ff
ec

t
R

ed
uc

tio
n 

Su
bs

ca
le

; R
FS

-N
A

 =
 R

ea
so

ns
 f

or
 S

m
ok

in
g-

N
eg

at
iv

e 
A

ff
ec

t S
ub

sc
al

e;
 B

C
S 

=
 B

ar
ri

er
s 

to
 C

es
sa

tio
n 

Sc
al

e-
T

ot
al

 S
co

re
.

J Addict Dis. Author manuscript; available in PMC 2013 April 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Johnson et al. Page 16

Table 2

Regression analyses examining emotion dysregulation as a mediator of anxiety sensitivity and negative
reinforcement/negative affect reduction smoking outcome expectancies

DV Predictors B β

SCQ-NR 1. CPD .02 .13

MJ Use .08 .14

Alcohol .01 .03

Diagnosis .13 .09

Sex .82 .23**

PA Hx .14 .04

2. ASI .04 .30**

DERS 1. CPD .14 .08

MJ Use .15 .02

Alcohol .85 .15*

Diagnosis 9.03 .49**

Sex −2.99 −.07

PA Hx 6.03 −.13*

2. ASI .96 .53**

SCQ-NR 1. CPD .02 .13

MJ Use .08 .14

Alcohol .01 .03

Diagnosis .13 .09

Sex .82 .23**

PA Hx .14 .04

2. ASI .04 .30**

3. DERS .03 .34**

SCQ-NR 1. CPD .02 .13

MJ Use .08 .14

Alcohol .01 .03

Diagnosis .13 .09

Sex .82 .23**

PA Hx .14 .04

2. DERS .03 .41**

3. ASI .02 .12

Note: β = Standardized beta weight provided for hierarchical multiple regression; CPD = Average cigarettes smoked per day - Smoking History
Questionnaire; MJ Use = Marijuana use in the past 30 days – Marijuana Smoking History Questionnaire; Alcohol = Alcohol consumption (average
frequency-by-quantity composite score) – Alcohol Use Disorders Identification Test; Diagnosis = Number of current Axis-I diagnoses, per
Structured Clinical Interview-Non-Patient Version for DSM-IV; Sex = Dummy coded (1 = males; 2 = females); PA Hx = Two-year history of
panic attacks, dummy-coded (no=1, yes=2), per Structured Clinical Interview-Non-Patient Version for DSM-IV; ASI = Anxiety Sensitivity Index-
III-Total Score; DERS = Difficulties Regulating Emotions Scale-Total Score; SCQ-NR = Smoking Consequences Questionnaire-Negative
Reinforcement/Negative Affect Reduction Subscale.
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Table 3

Regression analyses examining emotion dysregulation as a mediator of anxiety sensitivity and negative affect
reduction smoking motives

DV Predictors B β

RFS-NA 1. CPD .01 .19**

MJ Use .02 .09

Alcohol .01 .06

Diagnosis .06 .09

Sex .55 .35**

PA Hx −.01 −.01

2. ASI .02 .26**

DERS 1. CPD .14 .08

MJ Use .15 .02

Alcohol .85 .15*

Diagnosis 9.03 .49**

Sex −2.99 −.07

PA Hx 6.03 −.13*

2. ASI .96 .53**

RFS-NA 1. CPD .01 .19**

MJ Use .02 .09

Alcohol .01 .06

Diagnosis .06 .09

Sex .55 .35**

PA Hx −.01 −.01

2. ASI .02 .26**

3. DERS .01 .41**

RFS-NA 1. CPD .01 .15

MJ Use .02 .08

Alcohol .01 .01

Diagnosis −.08 −.13

Sex .60 .38

PA Hx −.11 −.08

2. DERS .02 .44**

3. ASI .00 .04

Note: β = Standardized beta weight provided for hierarchical multiple regression; CPD = Average cigarettes smoked per day - Smoking History
Questionnaire; MJ Use = Marijuana use in the past 30 days – Marijuana Smoking History Questionnaire; Alcohol = Alcohol consumption (average
frequency-by-quantity composite score) – Alcohol Use Disorders Identification Test; Diagnosis = Number of current Axis-I diagnoses, per
Structured Clinical Interview-Non-Patient Version for DSM-IV; Sex = Dummy coded (1 = males; 2 = females); PA Hx = Two-year history of
panic attacks, dummy-coded (no=1, yes=2), per Structured Clinical Interview-Non-Patient Version for DSM-IV; ASI = Anxiety Sensitivity Index-
III-Total Score; DERS = Difficulties Regulating Emotions Scale-Total Score; RFS-NA = Reasons for Smoking-Negative Affect Subscale.
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Table 4

Regression analyses examining emotion dysregulation as a mediator of anxiety sensitivity and barriers to
smoking cessation

DV Predictors B β

BCS 1. CPD .03 .04

MJ Use .67 .19*

Alcohol .27 .10

Diagnosis −.06 −.01

Sex 5.32 .24**

PA Hx 1.63 .08

2. ASI .30 .33**

DERS 1. CPD .14 .08

MJ Use .15 .02

Alcohol .85 .15*

Diagnosis 9.03 .49**

Sex −2.99 −.07

PA Hx 6.03 −.13*

2. ASI .96 .53**

BCS 1. CPD .03 .04

MJ Use .67 .19*

Alcohol .27 .10

Diagnosis −.06 −.01

Sex 5.32 .24**

PA Hx 1.63 .08

2. ASI .30 .33**

3. DERS .18 .38**

BCS 1. CPD .03 .04

MJ Use .67 .19*

Alcohol .27 .10

Diagnosis −.06 −.01

Sex 5.32 .24**

PA Hx 1.63 .08

2. DERS .22 .46**

3. ASI .12 .13

Note: β = Standardized beta weight provided for hierarchical multiple regression; CPD = Average cigarettes smoked per day - Smoking History
Questionnaire; MJ Use = Marijuana use in the past 30 days – Marijuana Smoking History Questionnaire; Alcohol = Alcohol consumption (average
frequency-by-quantity composite score) – Alcohol Use Disorders Identification Test; Diagnosis = Number of current Axis-I diagnoses, per
Structured Clinical Interview-Non-Patient Version for DSM-IV; Sex = Dummy coded (1 = males; 2 = females); PA Hx = Two-year history of
panic attacks, dummy-coded (no=1, yes=2), per Structured Clinical Interview-Non-Patient Version for DSM-IV; ASI = Anxiety Sensitivity Index-
III-Total Score; DERS = Difficulties Regulating Emotions Scale-Total Score; BCS = Barriers to Cessation Scale-Total Score.
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