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Abstract

The present investigation examined the role of mindful attention in regard to the relation between
negative affect reduction smoking outcome expectancies and anxious arousal and anhedonic
depression symptoms and difficulties with emotion regulation among 174 (46% women; Mage =
25.32 years, SD = 10.51) daily cigarette smokers. As predicted, there was a significant interaction
for negative affect reduction smoking outcome expectancies and mindful attention in relation to
anxious arousal symptoms and emotion regulation difficulties. Individuals endorsing both higher
levels of negative affect reduction outcome expectancies and lower levels of mindful attention
reported the greatest anxious arousal symptoms and difficulties with emotion regulation, while
those reporting both lower levels of negative affect reduction expectancies and higher levels of
mindful attention were associated with lesser anxious arousal symptoms and the least difficulties
with emotion regulation. There was no interactive effect for anhedonic depression symptoms.
Findings are discussed in relation to better understanding the clinically meaningful interplay
between mindful attention and negative affect reduction outcome expectancies among cigarette
smokers in terms of affective vulnerability.
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Introduction

A large body of empirical work has documented an association between cigarette smoking

and anxiety and depressive symptoms and their disorders (Grant et al. 2004; Morissette et al.
2007; Patton et al. 1998). Here, bi-directional effects between smoking and both anxiety and
depressive symptoms have been documented (Morissette et al. 2007; Zvolensky et al. 2003).
For example, some work suggests that smoking may increase and maintain anxiety (Breslau
and Klein 1999; Breslau et al. 2004; Goodwin et al. 2005; Isensee et al. 2003; Johnson et al.
2000; McLeish et al. 2007) and depressive symptoms (Choi et al. 1997; Steuber and Banner
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2006). Another body of work suggests current and/or recurrent anxiety and depressive
symptoms are related to increased daily smoking rates and higher levels of nicotine
dependence and can increase the risk of a return to smoking (lapse and relapse) following a
quit attempt (Brown et al. 2001; Covey et al. 1997; Haas et al. 2004; Zvolensky et al.
2008a).

Although the nature of the precise relations between smoking and anxiety and depressive
symptoms and their disorders remains a subject of active and sustained scientific inquiry
(Kalman et al. 2005), it is noteworthy that there is an increasing degree of attention focused
on the cognitive-based mechanisms underlying such associations. One promising
explanatory candidate in this domain has been outcome expectancies for smoking behavior
(beliefs about the putative effects of smoking; Brandon et al. 1999). Outcome expectancies
reflect the perceived anticipated consequences of smoking (Brandon 1994; Brandon et al.
1999; Cohen et al. 2002; Cox and Klinger 1988; Niaura et al. 1991). Specifically, smoking
outcome expectancies may include beliefs about positive reinforcement (e.g., “I enjoy the
taste sensations while smoking™), negative reinforcement/negative affect reduction (referred
to from hereafter as negative affect reduction; e.g., “Smoking helps me calm down when |
feel nervous™), negative consequences (e.g., “The more | smoke, the more | risk my health™),
and appetite control (e.g., “Smoking helps me control my weight”; Brandon and Baker
1991). Outcome expectancies have been helpful in explaining various aspects of smoking
behavior (Kelemen and Kaighobadi 2007). For example, greater positive expectancies about
the effects of smoking are related to smoking at higher rates (Ahijevych and Wewers 1993;
Copeland et al. 1995; Downey and Kilbey 1995), whereas negative affect reduction
expectancies are related to decreased rates of successful quit attempts (Wetter et al. 1994).

Of the smoking outcome expectancies, negative affect reduction expectancies may be
particularly relevant in regard to better understanding smoking-anxiety/depressive symptom
relations. Negative affect reduction outcome expectancies reflect beliefs about the role of
smoking in negative mood management whereas negative mood vulnerability reflects the
experience of negative affective states (e.g., greater degrees of emotional dysregulation). A
central aspect of self-regulation and coping theories of substance use is that individuals may
engage in smoking behavior because they believe it can help them cope with aversive
emotional states (Abrams and Niaura 1987; Shiffman and Wills 1985). Although the
objective mood dampening effects of smoking are complex (Kassel et al. 2003), emotionally
vulnerable smokers, specifically, may expect tobacco use to help alleviate aversive or
dysregulated affective states (Gonzalez et al. 2008; Gregor et al. 2008; Leyro et al. 2008;
Zvolensky et al. 2004a) and may thus often be motivated to smoke for affect regulation
purposes (Comeau et al. 2001; Novak et al. 2003; Stewart et al. 1997; Zvolensky et al.
2006b). Aside from the relationship between individual differences in emotional
vulnerability and negative affect reduction outcome expectancies, simply believing smoking
could be used as an effective response strategy for managing aversive emotional states may
confer risk for negative emotional states (Kirsch 1985), thus promoting affective avoidance
(e.g., smoking to manage difficult emotions) and decreasing the likelihood that more
effective coping skills are used. That is, although an individual smoker may hold varied
beliefs about the effects of smoking (Brandon and Baker 1991), those persons who hold the
strongest beliefs that smoking will yield effective mood management benefits may be the
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most prone to affective disturbances. Consistent with this perspective, negative affect
reduction outcome expectancies have been found to predict negative emotional reactivity to
laboratory-induced stress (Zvolensky et al. 2008b), self-reported anxiety and depressive
symptoms, and difficulties with regulating emotions (Johnson et al. 2008). It is noteworthy
that these effects are not better accounted for by coping style, level of cigarette use, other
substance use (alcohol or marijuana), comorbid psychopathology, or individual differences
in negative emotional factors (e.g., neuroticism; Johnson et al. 2008).

Although negative affect reduction outcome expectancies for smoking may serve to enhance
or mark risk for negative emotional vulnerability among smokers, there has not been
scientific attention focused on other cognitive factors that could modify such effects. Given
that these expectancies can shape smoking behavior (e.g., negative affect reduction oriented
cigarette smoking; Ahijevych and Wewers 1993; Copeland et al. 1995; Downey and Kilbey
1995), one factor that may be a good candidate in altering the above noted relations between
negative affect reduction expectancies and negative affective states is mindfulness. Although
there are different operational definitions and theoretical conceptualizations of mindfulness
(Grossman 2008; Kabat-Zinn et al. 1986, 1992; Linehan 1993; Parks et al. 2001; Segal et al.
2002; Walser and Westrup 2007), a particularly promising approach has been to
conceptualize this construct as “attention to, and awareness of, what is occurring in the
present moment” (p. 824; Brown and Ryan 2003; MacKillop and Anderson 2007; please
note that from hereafter we refer to mindful attention and awareness as simply ‘mindful
attention’ for ease of presentation). Brown and Ryan (2003) have developed a theoretically
grounded and empirically driven measure entitled the Mindful Attention Awareness scale
that putatively indexes individual differences in the frequency of mindful states over time. It
should be noted that although some researchers have argued that the MAAS can be
conceptualized as a direct measurement of attention lapses or lack of mindfulness (e.g.,
Cheyne et al. 2006), others have consistently interpreted and applied the measure as
assessing mindful attention (Carlson and Brown 2005; Baer et al. 2006; Herndon 2008;
Gonzalez et al. 2009; MacKillop and Anderson 2007; O’Loughlin and Zuckerman 2008).
Thus, there is some overarching level of ambiguity related to the construct validity of the
MAAS in terms of whether it measures a lack rather than the presence of mindful attention.
Despite the lack of scientific consensus, higher levels of mindful attention (as indexed by the
MAAS; Brown and Ryan 2003) have been related to both lower levels of anxious arousal
(Vujanovic et al. 2007) and anhedonic depressive symptoms (Zvolensky et al. 2006c).
Moreover, one study found that lower levels of mindful attention interacted with higher
levels of fears of internal sensations (anxiety sensitivity) for greatest risk of anxious arousal
symptoms (Vujanovic et al. 2007).

Given the aforementioned relations, higher levels of mindful attention may serve to lessen
the established association between negative affect reduction smoking expectancies in regard
to anxious arousal and anhedonic depression symptoms and emotion regulation difficulties,
although this issue has not yet been empirically explored. Specifically, mindful attention
may theoretically interact with negative affect reduction expectancies in a clinically-
meaningful way regarding anxious arousal and anhedonic depression symptoms and
difficulties with emation regulation. Given the negative associations between mindful
attention and anxiety and depressive symptoms (Brown and Ryan 2003; Vujanovic et al.
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2007; Zvolensky et al. 2006c), higher levels of mindful attention may weaken the positive
association between higher levels of negative affect reduction expectancies and negative
emotional states. Similarly, lower levels of mindful attention and higher levels of negative
affect reduction expectancies may be the combination associated with the highest levels of
anxiety and depressive symptoms and difficulties with emotion regulation. Thus, mindful
attention may serve at least one or several (related) theoretically-relevant functions in
modulating the association between negative affect reduction expectancies for smoking and
affective vulnerability. For example, smokers possessing higher levels of mindful attention
may be more aware of their present-oriented, cognitive-affective experiences, and thus, may
be less likely to smoke in an automated fashion for affect regulation purposes (expecting
smoking to reduce negative affective states); thereby, lessening their risk for the
exacerbation of anxiety and depressive symptoms and therefore bolstering their abilities to
regulate negative emotions more adaptively. Conversely, smokers with lower levels of
mindful attention and higher levels of negative affect reduction outcome expectancies may
be more apt to smoke reactively to reduce negative affective states, without necessarily being
cognizant of their current cognitive-affective experience; consequently reinforcing their
smoking behavior and theoretically increasing emotional vulnerability/negative affective
states. Here, higher levels of mindful attention among individuals with negative affect
reduction outcome expectancies for smoking may serve a protective role, lessening the
impact of such beliefs on smoking behavior, and thus, potentially ameliorating the
deleterious effects of smoking for coping-oriented reasons on emotional well-being.
Additionally, greater attention to, and awareness of, present-oriented internal experiences,
including cognitions and affective experiences, may be associated with more adaptive
coping strategies (e.g., observing, acting with awareness) that lessen an individual’s
propensity for emotional vulnerability.

Together, the present investigation sought to examine the role of mindful attention in regard
to the relation between negative affect reduction cigarette smoking outcome expectancies
and negative emotional vulnerability, defined here as anxious arousal and anhedonic
depression symptoms and difficulties with emotion regulation, among daily cigarette
smokers. Both mindful attention and negative affect reduction outcome expectancies are
theorized to be cognitive variables (Brandon and Baker 1991; Brown and Ryan 2003). It was
hypothesized that mindful attention would interact with negative affect reduction
expectancies in the prediction of negative emotional vulnerability (indexed by anxious
arousal, anhedonic depression, and difficulties with emotion regulation) above and beyond
the variance accounted for by the frequency of substance use (cigarettes, alcohol, and
marijuana), and the individual main effects of mindful attention and negative affect
reduction expectancies. Specifically, it was hypothesized that higher levels of mindful
attention would weaken the associations between higher levels of negative affect reduction
expectancies and greater degrees of negative emational vulnerability (i.e., anxious arousal,
anhedonic depression, and difficulties with emotion regulation). In a related fashion, it was
hypothesized that lower levels of mindful attention and higher degrees of negative affect
reduction expectancies would be associated with the highest levels of negative emotional
vulnerability (i.e., anxious arousal, anhedonic depression, and difficulties with emotion
regulation).
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Participants included 174 (46% women; Mage = 25.32 years, SD = 10.51; observed range =
18-60) persons who endorsed being daily (current) cigarette smokers. Participants were
recruited from the community as part of a larger laboratory study on “emotion” via
placement of specifically-tailored (i.e., “Are you a smoker?”) study flyers throughout
various community settings as well as posting of printed advertisements in local newspapers.
The racial distribution of the sample generally reflected that of the \Viermont population
(State of Vermont Department of Health 2007): 95% of the sample identified as Caucasian,
3% as African American, 1% as Hispanic and 1% as “other.” On average, participants
reported smoking 16 cigarettes per day (M= 16.30, SD = 11.93; observed range = 1-100) in
the last week, smoking their first cigarette at age 14 (M= 14.20, SD = 3.71), becoming a
regular smoker by age 16 (M= 16.12, SD = 3.59), and smoking regularly for the past 9 years
(M=8.58, SD =9.68). According to the Fagerstrom test for nicotine dependence (FTND;
Fagerstrom 1978), the sample was mildly nicotine dependent (M= 2.68, SD = 1.64).
Approximately 86% of the sample reported being a current drinker, consuming alcoholic
beverages approximately 2—4 times per month at a rate of approximately 4-5 drinks per
occasion. Sixty-nine percent of the sample reported using marijuana in the past 30 days.
Current marijuana-using individuals reported smoking marijuana approximately once every
week in the past 30 days. Participants were administered the Structured Clinical Interview
for DSM-IV Axis | Disorders- Non-Patient Edition (SCID-NP; First et al. 1994) by trained
interviewers, to assess for current Axis | disorders, and study exclusionary criteria (please
see description of exclusionary criteria below). Overall, 20% of participants met criteria for
a current Axis | disorder (12.6% major depressive disorder, 4.6% post-traumatic stress
disorder, 1.7% social phobia, 1.1% general anxiety disorder). Reliability checks were
conducted on a random sample of 20% of the interviews and no discrepancies were found.

Participants were eligible for this study if they were current cigarette smokers between 18
and 65 years of age. Exclusionary criteria for the investigation included: (1) current
suicidality or homicidality; (2) limited mental competency (indexed by not being oriented to
person, place, or time during the consenting process) or the inability to provide informed,
written consent; (3) endorsement of current or past psychotic-spectrum symptoms; and (4)
self-reported endorsement of a major medical illness (e.g., human immunodeficiency virus;
cancer).

The Structured Clinical Interview for DSM-IV Axis | Disorders- Non-Patient Edition (SCID-

NP).

The SCID-NP (First et al. 1994) is a well-established diagnostic interview for psychiatric
problems. The interview was administered by trained interviewers to determine if
participants had current or past psychotic-spectrum symptoms and other Axis |
psychopathology.

The Smoking History Questionnaire (SHQ; Brown et al. 2002) is a self-report questionnaire
used to assess smoking history and pattern. The SHQ has been successfully used in previous
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studies as a measure of smoking history, pattern, and symptom-based problems during
quitting (Zvolensky et al. 2004b, ¢). The current investigation utilized the following
variables from the SHQ: average number of cigarettes smoked per day, age at first cigarette,
and age at onset of regular (daily) cigarette smoking.

The Fagerstrém Tolerance Questionnaire (FTQ; Fagerstrom 1978) was used as a continuous
self-report measure of nicotine dependence. Specifically, the FTQ was administered and
scored as the Fagerstrom test for nicotine dependence (FTND). The FTND is a 6-item scale
designed to assess gradations in tobacco dependence (Heatherton et al. 1991). Two items are
rated on a four-point Likert-style scale (0-3); and four items are rated dichotomously (yes/
no). The FTND has shown good internal consistency, positive relations with key smoking
variables (e.g., saliva cotinine; Heatherton et al. 1991; Payne et al. 1994), and high degrees
of test-retest reliability (Pomerleau et al. 1994).

The Alcohol Use Disorders Identification Test (AUDIT; Babor et al. 1992) is a 10-item self-
report screening measure developed by the World Health Organization to identify
individuals with alcohol problems (Babor et al. 1992). There is a large body of literature
attesting to the reliability and validity of the AUDIT (Saunders et al. 1993). In the present
study, the frequency and quantity items from the AUDIT were used to index current alcohol
consumption (an average frequency-by-quantity composite score; Stewart et al. 2001).

The Marijjuana Smoking History Questionnaire (MSHQ; Bonn-Miller and Zvolensky 2005)
was used to assess marijuana smoking use history and pattern. The MSHQ is a self-report
instrument that includes items pertaining to marijuana smoking rate (scaled frequency of use
in lifetime and past 30 days). The MSHQ has been employed successfully in past research
(e.g., Bonn-Miller et al. 2005) and is available by contacting Dr. Zvolensky.

The Smoking Consequences Questionnaire (SCQ; Brandon and Baker 1991) is a 50-item
self-report measure that assesses smoking expectancies on a 10-point Likert-type scale (0 =
completely unlikely to 9 = completely likely). The measure and its constituent factors have
excellent psychometric properties (Buckley et al. 2005; Brandon and Baker 1991; Downey
and Kilbey 1995). The SCQ includes the following subscales: positive reinforcement (e.g.,
“l enjoy the taste sensations while smoking™), negative affect reduction (e.g., “Smoking
helps me calm down when | feel nervous”), negative personal consequences (e.g., “The more
I smoke, the more | risk my health”), and appetite control (e.g., “Smoking helps me control
my weight”). The negative affect reduction sub-scale (SCQ-NARE), specifically employed
in the current report, demonstrated high levels of internal consistency (Cronbach a = .95) in
the present sample.

The Mindful Attention Awareness Scale (MAAS; Brown and Ryan 2003) is a 15-item
questionnaire on which participants indicate, on a 6-point Likert-type scale (1 = a/most
alwaysto 6 = almost never), their experience of present events. The items on the MAAS are
worded such that they may appear to be measuring mindlessness or inattention (e.g., “I
could be experiencing some emotion and not be conscious of it until some time later.”; “I
find it difficult to stay focused on what’s happening in the present.”; “I rush through
activities without being really attentive to them.”). However, they are rated and scored such
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that a higher score represents greater attention and awareness paid to present activities and
experiences. The MAAS-total score was derived by averaging the ratings of all items. The
MAAS has shown good internal consistency and construct validity across a wide range of
samples (a = .80-.87; Brown and Ryan 2003; MacKillop and Anderson 2007; Vujanovic et
al. 2007; Zvolensky et al. 2006c), and it has demonstrated good internal consistency in the
present study (Cronbach a =.91).

The Mood and Anxiety Symptom Questionnaire (MASQ); Watson et al. 1995) is a 62-item
measure of affective symptoms. Participants indicate how much they have experienced each
symptom during the past week on a 5-point Likert-type scale (1 = not at allto 5 =
extremely). Factor analysis indicates that this scale taps distinct anxiety-depression symptom
domains. The anxious arousal scale (MASQ-AA.) measures symptoms of somatic tension
and arousal (e.g., “felt dizzy”). The anhedonic depression scale (MASQ-AD) measures a
loss of interest in life (e.g., “felt nothing was enjoyable”), and reverse-keyed items measure
positive affect. The MASQ shows excellent convergence with other measures of anxiety and
depression and good discriminative validity for anxious versus depressive symptoms via the
MASQ-AA and MASQ-AD scales, respectively (Watson et al. 1995). The MASQ-AA and
MASQ-AD subscales displayed good internal consistency (alpha coefficients: .87 and .91,
respectively), and were utilized to index anxiety and depressive symptoms, respectively, in
the present investigation.

The Difficulties in Emotion Regulation Scale (DERS; Gratz and Roemer 2004) was used to
assess emotion dysregulation. This scale consists of 36 items, rated on a 5-point Likert-style
scale (1 = almost neverto 5 = almost always), which comprise six subscales: non-acceptance
of emotional responses (e.g., “when I’m upset, | feel guilty for feeling that way.”),
difficulties engaging in goal-directed behavior (e.g., “when I’m upset, | have difficulty
getting work done.”), impulse control difficulties (e.g., “when I’m upset | have difficulty
controlling my behaviors.”), lack of emotional awareness (e.g., “I pay attention to how |
feel.”; reverse scored), limited access to emotion regulation strategies (e.g., “when I’'m upset
any emotions feel overwhelming.”), and lack of emotional clarity (e.g., “l have no idea how
I am feeling.”). Consistent with past work (e.g., Gratz and Roemer 2004), the DERS-total
score demonstrated good internal consistency in the present sample (Cronbach a = .93).

Procedure

Interested persons, responding to various community-based advertisements specifically
targeting daily smokers, who contacted the research team were given a detailed description
of the study over the phone and scheduled for an appointment. Upon arrival to the
laboratory, each participant was greeted by a research assistant and provided verbal and
written consent to participate in the research study. Next, participants were administered the
SCID-NP (First First et al. 1994) by trained interviewers to assess for current or past
psychatic-spectrum symptoms and other Axis | diagnoses. If deemed eligible, participants
then completed a battery of self-report measures.l At the end of the laboratory session,
participants were debriefed and compensated $20 for their participation.
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Data Analytic Strategy

Results

Criterion variables in the hierarchical regression analyses included: (1) MASQ-AA, (2)
MASQ-AD, and (3) DERS-total. The main effects of average number of cigarettes smoked
per day, alcohol use (an average frequency-by-quantity composite score), and marijuana use
in the past 30 days were entered as a block at step 1. These covariates were chosen on an a
priori basis because prior work suggests that use of these substances is often related to
negative affective states (Zvolensky et al. 2006a) and therefore could affect relations
between the studied predictor and criterion variables. At step 2, the main effects (mean-
centered) of negative affect reduction expectancies and mindful attention were
simultaneously entered. At step 3, the interaction (mean-centered) term of negative affect
reduction expectancies by mindful attention was entered.

Descriptive Data and Correlations Among Theoretically-Relevant Variables

Means, standard deviations, the observed range, and zero-order (or bivariate) correlations of
all studied variables are reported in Table 1. In general, the observed variability among the
studied predictor and criterion variables were within the normal limits for nonclinical
populations (see Table 1). Negative affect reduction expectancies were significantly related
to mindful attention, sharing 4% of variance. Negative affect reduction expectancies were
significantly and positively associated with anxious arousal and anhedonic depressive
symptoms (r= .31 and r= .27, respectively) as well as emational dysregulation (r=.36).
Mindful attention was significantly and negatively related to anxious arousal and anhedonic
depressive symptoms and emotional dysregulation (range of observed r’s:—.36 to —.51; see
Table 1). In contrast, negative affect reduction expectancies and mindful attention were not
significantly related to current cigarette, alcohol, or marijuana use (see Table 1).

In exploratory analyses, it should be noted that gender was not significantly related to either
predictor variable and relatively modestly associated with the dependent variables (see Table
1). Here, females relative to males reported significantly higher levels of emotional
dysregulation and anxious arousal symptoms. In terms of exploratory analyses for age, there
was a consistent negative relation with concurrent substance use (cigarettes per day, alcohol
use, and marijuana use; see Table 1). Also, a significant positive relation was evident for age
and anhedonic depressive symptoms (r=.21).

Hierarchical Regression Analyses

Please see Table 2 for a summary of hierarchical regression analyses. For anxious arousal
symptoms, substance use variables entered at step 1 of the model did not account for a
significant amount of the variance. At step 2, the main effects of negative affect reduction
expectancies and mindful attention accounted for a significant 20% of the variance, with
both predictors making significant contributions (8= .25, p=.001 and 8= -.32, p< .001,

IThe present data were a subset of a larger project that involved a laboratory challenge component. The present data have not been
published previously and represent a novel heretofore un-examined aspect of the larger data set.
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respectively). At step 3, the negative affect reduction expectancies by mindful attention
interactive effect accounted for an additional 3% of the variance (p < .05).

Regarding anhedonic depressive symptoms, substance use variables at step 1 accounted for a
significant portion of variance (/2 = .06, p < .05), with cigarettes smoked per day being the
only significant contributor (8= .17, p< .05). At step 2, the main effects of negative affect
reduction expectancies and mindful attention accounted for an additional 15% of unique
variance, with both predictors making significant contributions (8= .18, p<.05and g=
-.30, p<.001, respectively). At step 3, the interactive effect did not account for any
additional variance (ARZ = .00).

For emotional dysregulation, substance use variables entered at step 1 of the model did not
account for a significant portion of the variance. At step 2, the main effects of negative affect
reduction expectancies and mindful attention accounted for an additional 32% of the
variance, with both predictors making significant contributions (8= .24 and = -.48, p’s
<.001, respectively). At step 3, the negative affect reduction expectancies by mindful
attention interactive effect contributed an additional 4% of unique variance (p < .01) to the
model.2

Mapping the Form of the Observed Significant Interactions

The form of the significant interactions were then examined for each criterion variable by
plotting the mean value among participants scoring 0.5 standard deviation above and/or
below the mean, consistent with the recommendations of Cohen and Cohen (1983, p. 323).
As is evident in Fig. 1, the form of the interaction for anxious arousal symptoms indicates
that co-occurring high levels of negative affect reduction expectancies and low mindful
attention yield the greatest levels of anxious arousal symptoms. High levels of negative
affect reduction expectancies and high levels of mindful attention were largely comparable
to low negative affect reduction expectancies and low mindful attention. Individuals with
low levels of negative affect reduction expectancies and high levels of mindful attention
evidenced the lowest levels of anxious arousal symptoms. A generally similar, but not fully
identical, pattern of findings was evident for levels of emotional dysregulation (see Fig. 2);
here, mindful attention was associated with lower emotional dysregulation scores throughout
the observed range of variability.

Discussion

Although empirical investigations have begun to examine the effects of cigarette smoking
outcome expectancies in relation to the experience of negative affective symptoms and
difficulties with regulating emotions (Zvolensky et al. 2008b; Johnson et al. 2008), work has
not yet focused on factors that may serve to impact these negative effects. The present
investigation sought to address this gap in the existing literature by examining the role of
mindful attention in regard to the relationship between negative affect reduction outcome

2t is noteworthy that the pattern of results and significance levels do not change with addition of levels of nicotine dependence as a
covariate (as assessed by the Fagerstrom test for nicotine dependence; Heatherton et al. 1991).
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expectancies and anxious arousal, anhedonic depressive symptoms, and difficulties with
emotion regulation.

Consistent with hypotheses, the interactive effect of negative affect reduction expectancies
by mindful attention was significantly associated with levels of anxious arousal and emotion
regulation difficulties. The size of the observed interactive effects was 3% and 4% of unique
variance (respectively) above and beyond the variance accounted for by substance use
variables and the significant main effects (see Table 2). Inspection of the form of the
interactions was in accord with the a priori theoretical formulation. Specifically, higher
levels of negative affect reduction outcome expectancies and lower levels of mindful
attention were associated with the greatest degrees of anxious arousal symptoms and
difficulties with emotion regulation (see Figs. 1 and 2). Similarly, lower levels of negative
affect reduction outcome expectancies and higher levels of mindful attention were associated
with the lowest levels of anxious arousal symptoms and emotion regulation difficulties (see
Figs. 1 and 2). Overall, this novel pattern of findings highlights the possible clinically-
relevant interplay between an established smoking-relevant cognitive vulnerability (negative
reinforcement/negative affect reduction outcome expectancies) and promising self-
regulatory behaviors (mindful attention) in regard to anxious arousal and difficulties with
emotion regulation among daily adult cigarette smokers.

Contrary to prediction, the negative affect reduction outcome expectancies and mindful
attention interaction term was not significantly related to anhedonic depressive symptoms.
However, there were significant and robust main effects for negative affect reduction
outcome expectancies and mindful attention (18% and 30%, respectively) in regard to
anhedonic depressive symptoms. These effects were apparent above and beyond the
significant portion of variance (6%) accounted for by substance use variables. Incremental
associations were in the expected directions, with negative affect reduction outcome
expectancies incrementally positively related to anhedonic depressive symptoms, and
mindful attention incrementally negatively related to anhedonic depressive symptoms. Other
non-smoking focused work in this area has failed to document significant mindful attention-
relevant interactive effects in terms of anhedonic depressive symptoms (Vujanovic et al.
2007). This may suggest a unique interplay of vulnerability factors for anhedonic depressive
symptoms among smokers, distinct from that for anxious arousal symptoms and difficulties
in emotion regulation, broadly defined. Before any definitive conclusions can be made,
further work is necessary to replicate and extend the current findings.

In terms of main effects, it is noteworthy that both negative affect reduction outcome
expectancies and mindful attention also were incrementally related to anxious arousal and
difficulties with emotion regulation, contributing 20% and 32% of unique variance,
respectively. As expected, negative affect reduction outcome expectancies were positively
related to each of the emotional vulnerability variables. That is, adult smokers reporting
greater beliefs that smoking will facilitate affect management reported higher negative
emotional vulnerability indexed by the three criterion variables; thus, negative affect
reduction outcome expectancies may mark risk for negative mood vulnerability. Also as
expected, mindful attention was significantly negatively associated with each of the criterion
variables, such that higher levels of mindful attention were related to lower levels of anxious
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arousal, anhedonic depression, and emotional dysregulation. These findings are consistent
with past work related to both smoking-relevant outcome expectancies (e.g., Johnson et al.
2008; Zvolensky et al. 2008b) and mindful attention (e.g., Vujanovic et al. 2007). Notably,
negative affect reduction outcome expectancies and mindful attention were significantly
negatively correlated with each other at the zero-order level (r=.20, p< .01), indicating that
these two variables are distinct, though associated, constructs. It also should be noted that
the substance use variables (cigarette use, marijuana use, and alcohol use) were weakly
associated with the studied affective variables (dependent measures). These findings are
perhaps not surprising given the younger age of the sample and their relative drug using
careers (i.e., years of use) in terms of substance use. It would be useful to extend the present
tests over time and further evaluate the relations between uni-and poly substance use
patterns and affective vulnerability in future work.

The current findings need to be considered in light of several limitations that might be
addressed by future work relevant to this line of inquiry. First, the current findings were
based on a community sample of relatively homogeneous participants in terms of race/
ethnicity and age, limiting the generalizability of the findings. Future work might extend this
line of inquiry to more diverse samples. Second, smokers in the current study reported
relatively low levels of nicotine dependence, and given documented associations between
higher levels of nicotine dependence and anxious and depressive symptoms and affective
vulnerability (e.g., Goodwin et al. 2008), future work might wish to sample more highly
nicotine dependent smokers. Furthermore, our sample was comprised of young adult
smokers who endorsed high levels of marijuana use. Future work may benefit from
discerning the singular and interactive effects of concurrent substance use on affect
vulnerability among cigarette smokers. Third, the current study tested the associations
between smoking-relevant negative affect reduction outcome expectancies and mindful
attention, as indexed by the MAAS (Brown and Ryan 2003). To continue to build upon the
extant literature and to empirically better understand distinctions between various
mindfulness perspectives, it may be advantageous to examine the interplay between
alternative smoking-relevant cognitions (e.g., reasons for smoking questionnaire: Ikard et al.
1969), and other mindfulness-based constructs (see Baer et al. 2006). Additionally, it may be
advantageous for future work involving the MAAS to include measures of inattentiveness in
order to better parse apart the putative effects of the MAAS as a measurement of mindful
attention, but not attention lapses. More generally, there may be value in terms of directing
future study on the construct validity using the MAAS. This type of work could help more
definitely clarify whether the MAAS measures mindful attention, perceived mindlessness, or
absentmindedness.

Fourth, the present investigation utilized established self-report instruments as the principal
assessment strategy. Though this approach was prudent at this stage of research
development, future work might build upon the present findings and incorporate multi-
method approaches to index the variables of interest. For example, emotion evocation
laboratory paradigms might be used to more rigorously assess anxious and depressive
symptoms as well as affect regulation skills in real time. Furthermore, ecological momentary
assessments might be implemented to track smoking-relevant outcome expectancies and
corresponding affective reactivity in real world settings. Fifth, due to the cross-sectional and
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correlational nature of the present research design, it is not possible to make causal
statements concerning any of the relevant constructs. One important next step in this line of
inquiry would therefore be to use prospective research methodologies and evaluate the
consistency of the present findings over time. For instance, smokers might be tracked over
time so that the evolution of smoking-relevant beliefs and expectancies, clinical symptoms,
and affect regulation skills could be monitored longitudinally. Sixth, the present study, as an
initial step in this line of inquiry, was focused on individually evaluating the present research
hypotheses using a general linear model. Although useful, it is possible future work could
benefit from using multivariate approaches such as structural equation modeling to replicate
and extend this line of inquiry. Finally, negative affect reduction/negative reinforcement
outcome expectancies were conceptualized a priori as a cognitive factor worthy of empirical
attention due to the emerging empirical evidence suggesting associations with emotional
vulnerability factors (e.g., Zvolensky et al. 2008b). Future work might further extend this
line of inquiry by examining other potentially relevant cognitive-affective coping styles as
relevant to smoking behavior to better understand affective vulnerability among smokers.

Despite the noted limitations, the documented interactive effect between mindful attention
and negative affect reduction outcome expectancies may ultimately have translational
implications for clinical intervention among smokers. Specifically, if the current results were
replicated and extended through other research designs (as described in the foregoing
section), it may suggest that targeting mindful attention may offer a therapeutic avenue to
clinically address affective vulnerability among smokers. To explore the potential utility of
this translational idea, future treatment-oriented studies could target mindful attention in the
context of expectancies about negative affect reduction expectancies to hasten reductions in
emotional vulnerability. Here, recent work suggests that mindful attention, as measured by
the MAAS, can be cultivated through meditation and mindfulness-based practices (Shapiro
et al. 2008). This type of work may be directly relevant to smoking cessation given negative
affect and emotional dysregulation are important risk factors for poor cessation outcome
(Ziedonis et al. 2008). Accordingly, by decreasing emotional vulnerability, it may be
possible to promote greater degrees of success in quitting.

Overall, the current study documented significant interactive effects between negative affect
reduction outcome expectancies and mindful attention in regard to anxious arousal and
difficulties in emotion regulation, but not anhedonic depressive symptoms. These effects
provide preliminary evidence for using facets of mindfulness to moderate the relationship
between specific cognitive smoking processes (negative reinforcement/negative affect
reduction outcome expectancies) and aspects of emotional vulnerability. Furthermore, both
negative affect reduction expectancies and mindful attention were incrementally related to
each of the emotional vulnerability variables, underscoring the clinical and theoretical utility
in further exploring this line of inquiry so as to better inform relevant clinical advances
among smokers.
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Fig. 1.

Anxious arousal (MASQ-AA) scores as a function of the interaction of negative affect
reduction expectancies (SCQ-NARE) and mindful attention (MAAS-Total) among
participants 0.5 SD above and/or below the mean
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Fig. 2.

Emotional dysregulation (DERS-total) scores as a function of the interaction of negative
affect reduction expectancies (SCQ-NARE) and mindful attention (MAAS-Total) among

participants 0.5 SD above and/or below the mean
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