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Abstract
Consistent with a risk reduction model of targeted prevention, the present investigation piloted and
empirically evaluated the feasibility and short-term efficacy of a first-generation panic prevention
program that targeted two malleable risk factors for panic development – anxiety sensitivity and daily
cigarette smoking. Members of a high risk cohort, defined by high levels of anxiety sensitivity and
current daily smoking (n = 96), were randomly assigned to either (1) a one session intervention
focused on proximally increasing motivation to quit smoking and reducing anxiety sensitivity to
distally prevent the development of panic or (2) a health information control condition of comparable
length. Participants were followed for six months. Consistent with hypotheses, those in the treatment
condition showed reduced anxiety sensitivity and this effect was maintained across the follow-up
period. Limited evidence also suggested the intervention increased motivation to quit smoking. We
discuss how this prevention protocol can be modified in the future to enhance its effects as part of
second-generation larger-scale outcome evaluations.

Keywords
prevention; panic; anxiety sensitivity; smoking; comorbidity

Although there have been notable advances in prevention programs for anxiety and its disorders
(see Feldner, Zvolensky, & Schmidt, 2004, for a review), this corpus of work is currently at
an early stage in its development (Dozois & Dobson, 2004; Ginsburg, 2004; Rapee, 2002;
Schmidt & Zvolensky, 2007). Programs targeting the prevention of panic psychopathology,
specifically, are still highly limited. In the only available study in this domain, Gardenswartz
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and Craske (2001) examined participants at risk for developing panic disorder, as indexed by
having had an unexpected panic attack within the past 12 months and endorsing at least
moderate levels of anxiety sensitivity (AS; Reiss & McNally, 1985; Taylor, 1999) on the
Anxiety Sensitivity Index (ASI; Reiss, Peterson, Gursky, & McNally, 1986). Young adults
were randomly assigned to either a wait-list control (n = 66) or a preventive intervention
condition (n = 55) that consisted of a single 5-hour group session. Components of the
intervention included psychoeducation, breathing retraining, cognitive restructuring,
interoceptive exposure, instruction to expose in-vivo to agoraphobic-type situations, and
homework. Findings indicated that more of the wait-list (13%) than workshop (1%) group
developed panic disorder by the 6-month follow-up. Additionally, a composite of panic
frequency × panic intensity decreased significantly more in the workshop than wait-list group.
This study provides empirical support for the potential utility of using anxiety-related cognitive
behavioral methods in the prevention of panic disorder among young adults.

An important next step in work on the prevention of panic development is expanding in a
theoretically-driven manner the type of risk factors targeted and the intervention methods used.
Although there are numerous empirically-supported risk factors across levels of analysis
(biological, social, behavioral; see Craske & Zucker, 2001; Otto, 2002) that could be targeted
in prevention programs, one promising avenue is to integrate substance use into intervention
models. Indeed, aside from being highly common in the general population (Grant et al.,
2004), various forms of substance use, abuse, and dependence are related to increased risk for
panic attacks and panic disorder (Kushner, Sher, & Erikson, 1999; Price & Giannini, 1987;
Zvolensky, Bernstein et al., 2006; Zvolensky, Feldner, Leen-Feldner, & McLeish, 2005). One
theoretically and empirically promising risk factor for panic psychopathology is daily cigarette
smoking (Zvolensky & Bernstein, 2005). Indeed, cigarette smoking is prospectively related to
increased risk for panic attacks, panic disorder, and agoraphobia (Breslau & Klein, 1999;
Breslau, Novak, & Kessler, 2004; Isensee, Wittchen, Stein, Höfler, & Lieb, 2003; Johnson et
al., 2000; McLeish, Zvolensky, & Bucossi, 2007; Zvolensky, Lewinsohn et al., in press) as
well as more severe concurrent panic symptoms (Zvolensky, Forsyth, Fuse, Feldner, & Leen-
Feldner, 2002; Zvolensky, Leen-Feldner et al., 2004; Zvolensky, Sachs-Ericsson, Feldner,
Schmidt, & Bowman 2006; Zvolensky, Schmidt, & McCreary, 2003).

Integrative theoretical models of the nature of smoking-panic comorbidity suggest this type of
drug behavior may interplay with other risk factors for panic problems in a clinically
meaningful manner (Zvolensky & Bernstein, 2005; Zvolensky, Schmidt, & Stewart, 2003).
Anxiety sensitivity (AS) is a relatively stable fear of anxiety-related sensations (McNally,
2002; Reiss & McNally, 1985). Evidence suggests that high levels of this cognitive factor
increase the likelihood of the future development for panic attacks, and possibly panic disorder
(Donnell & McNally, 1990; Ehlers, 1995; Hayward, Killen, Kraemer, & Taylor, 2000; Maller
& Reiss, 1992; Schmidt, Lerew, & Jackson, 1997, 1999; Weems, Hayward, Killen, & Taylor,
2002). Though AS is not the only panic risk factor relevant to smoking (see e.g., Zvolensky,
Sachs-Ericsson et al., 2006), there is now empirical and theoretical evidence that suggests it is
a particularly important one (Zvolensky, Feldner et al., 2005; Zvolensky, Schmidt et al.,
2003).

These models begin with the recognition that, in the majority of instances, smoking precedes
the development of panic attacks and panic disorder (Bernstein, Zvolensky, Schmidt, & Sachs-
Ericsson, 2007). Among certain daily smokers, such as those who fear anxiety, smoking serves
important affect regulatory functions (Zvolensky & Bernstein, 2005). These individuals,
specifically, expect tobacco use to help alleviate aversive anxiety states (Gregor, Zvolensky,
McLeish, Bernstein, & Morissette, in press; Zvolensky, Feldner et al., 2004) and often
principally smoke to regulate affect in a habitual manner (Leyro, Zvolensky, Vujanovic, &
Bernstein, in press; Zvolensky, Bonn-Miller et al., 2006). As the objective mood-dampening

Feldner et al. Page 2

J Anxiety Disord. Author manuscript; available in PMC 2009 October 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



qualities of smoking are complex (Kassel, Stroud, & Paronis, 2003; Parrot, 1999), it may well
be useful to conceptualize these processes at the cognitive level of analysis. Thus, in the absence
of other more adaptive coping strategies, high anxiety sensitive smokers may learn to rely on
smoking to manage anxiety states and fears of bodily sensations in the short-term. Over longer
periods of time, however, smoking itself will lead to increased risk of bodily sensations and
aversive internal states via a number of routes, including nicotine-based withdrawal symptoms,
health impairment, and physical illness. Exposure to these types of aversive stimuli may
facilitate learning that internal cues can be personally harmful, dangerous, and anxiety-
evoking. Although smokers with pre-morbid vulnerability factors, like high levels of AS, are
often especially motivated to quit smoking (Zvolensky, Baker et al., 2004; Zvolensky,
Vujanovic et al., 2007), they also are at high risk for problems in quitting (Lasser et al.,
2000; Zvolensky, Lejuez, Kahler, & Brown, 2004). Specifically, these persons are apt to be
particularly fearful of, and emotionally reactive to, internal states that occur during smoking
discontinuation; they may therefore experience more distressing emotional experiences in
general (Zvolensky, Kotov, Antipova, & Schmidt, 2003), but particularly during cessation
attempts (Zvolensky, Lejuez et al., 2004). Thus, a vicious cycle may develop, whereby smoking
is used as a coping strategy for managing aversive states in the short term, yet paradoxically
confers longer-term risk for panic development.

From a general intervention standpoint, risk reduction models of prevention that highlight the
importance of simultaneously targeting multiple independent risk factors for a given disorder
(Mrazek & Haggerty, 1994; National Advisory Mental Health Council Workgroup on Mental
Disorders Prevention Research, 1998) suggest targeting both of these empirically and
theoretically supported risk factors for panic development may be particularly fruitful for the
development of panic prevention programs. In terms of panic development specifically,
simultaneously targeting these risk factors to reduce the future onset of panic problems as well
as stimulate cessation-oriented behavior (e.g., enhance motivation to quit; Zvolensky,
Bernstein, Yartz, McLeish, & Feldner, 2008) may yield a particularly efficacious approach to
panic prevention (Zvolensky, Schmidt, Bernstein, & Keough, 2006). Specifically, because AS
and smoking interact in clinically meaningful ways, addressing one of these factors without
considering the other may not be optimal. For example, simply targeting AS without
recognition of smoking among high AS daily smokers who manage affect by smoking
(Zvolensky, Bonn-Miller et al., 2006) neglects clinically-relevant self-regulation processes
(e.g., negative affect reduction motives for smoking; Schmidt et al., 2007). Likewise, because
AS is related to poorer success in quitting smoking (Brown et al., 2001; Zvolensky, Bonn-
Miller, Bernstein, & Marshall, 2006), a failure to target this cognitive vulnerability may yield
lower rates of success in quitting (Zvolensky & Bernstein, 2005).

The overarching aim of the present study was to develop and empirically evaluate a
theoretically-driven prevention protocol for high AS daily smokers that proximally targets
increasing motivation to quit smoking and reducing anxiety sensitivity in order to distally
prevent panic development. The Psychosocial Intervention targeting AS and Smoking (PIAS)
consisted of a single two-hour session focused on (1) psychoeducation regarding anxiety, panic,
and associations between panic and smoking, (2) instruction in basic smoking cessation skills,
(3) practice in various panic-relevant interoceptive exposure techniques, and (4) homework
assignments consisting of practicing self-guided exposure. Program effects were compared to
a health information control group, which was based on previous control conditions utilized
in anxiety prevention research (Schmidt et al., 2007).

There were two primary objectives of the study. First, we sought to develop and standardize
intervention materials for an integrative prevention program for panic problems. This approach
is consistent with Phase 1 of behavioral therapy development (Rounsaville, Bruce, Carroll, &
Onken, 2001). In particular, we aimed to standardize a two-hour group-based intervention. A
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group format was adopted because this approach typically requires fewer resources to
implement; therefore, a group format may ultimately be less costly relative to individually-
administered interventions. Second, we sought to recruit a target young adult sample of high
AS daily smokers and evaluate the feasibility of enrolling and retaining them in a group-based
prevention protocol. Due to limited knowledge regarding challenges of recruiting and retaining
this high risk group, this aspect of the study represents an important and recommended step in
gauging the feasibility of ultimately implementing this type of prevention program (Mrazek &
Haggerty, 1994). In addition to these general objectives, we also tested specific hypotheses
pertaining to the proximal targets of the PIAS. Here, we tested the hypotheses that the PIAS
would proximally reduce AS and increase cognitive-affective aspects of smoking cessation
“readiness” (i.e., increase motivation and confidence to quit smoking and reduce cigarettes
smoked per day) compared to the control group. These hypothesized effects were expected to
maintain throughout the six-month follow-up period. Finally, we also conducted exploratory
analyses that examined possible longer-term outcomes of the PIAS. These included comparing
groups at the six month follow-up in terms of smoking status, smoking quit attempts during
the follow-up period, incidence of panic attacks, agoraphobic avoidance, anxiety, and
depression. This broad assessment of factors that may have been affected by the PIAS was
conducted consistent with recommendations for conducting prevention trials (Mrazek &
Haggerty, 1994).

Method
Screening

A two-phase screening process was utilized to identify eligible persons. Phase I consisted of
administration of the ASI (Reiss et al., 1986) and a single question that indexed daily cigarette
use (i.e., “How many cigarettes a day do you smoke?”) to college students at four Universities
and members of the general community in the northeastern United States. Screenings were
administered in person at recruitment booths in local market places and on multiple college
campuses as well as via electronic mail messages. Inclusionary criteria included being a regular
smoker (≥ 10 cigarettes per day) and having total scores on the ASI (Reiss et al., 1986) of at
least one standard deviation above the mean for males (≥ 24) or females (≥ 31).

Phase II consisted of contacting, via telephone, potentially eligible persons (i.e., high AS
regular smokers) to administer the screening portion of the Structured Clinical Interview-Non-
Patient Version for DSM-IV (SCID-NP; First, Spitzer, Gibbon, & Williams, 1995) and portions
of the Psychosocial Treatment Interview (PTI; Steketee et al., 1997). Consistent with
contemporary models of selective prevention (Mrazek & Haggerty, 1994), persons with a
positive lifetime history of panic attacks or mental health treatment (psychosocial or
pharmacological), Axis I psychopathology, suicidal ideation, or inability to give informed,
voluntary, written consent to participate (assessed via unstructured clinical interview) were
excluded from participation and provided referral information upon request. These
conservative exclusionary criteria permit tests of the effects of the PIAS on the etiology of
panic-related psychopathology, as opposed to effects on the maintenance of such problems.
During both phases, persons were informed that screenings were being conducted to identify
persons eligible for a study focused on the prevention of anxiety and no information regarding
participants’ risk was provided.

Participants
Of approximately 500 persons participating in Phase I of the screening, 185 met inclusionary
criteria. Of the 185 people meeting AS and smoking inclusionary criteria, 36 (19%) were no
longer interested upon contact in Phase II of the screening and 53 (28%) were excluded from
participation for one or more of the following reasons: panic attacks or panic disorder (PD; n
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= 28), depression (n = 13), psychotropic medication use (n = 13), and other anxiety-related
problems (n = 10). The final sample consisted of 96 high AS daily smokers (38 women;
Mage = 19.79 years, SD = 2.23), as defined by smoking at least 10 cigarettes per day for at least
one year. Race was as follows: 93% Caucasian, 1% Asian, 1% American Indian/Alaska Native,
and 5% choose not to specify race. At the pre-experimental assessment, participants smoked
on average 12.21 (SD = 3.92) cigarettes per day, began smoking at age 13.88 (SD = 2.48), and
considered themselves regular smokers by age 16.51 (SD = 3.55).

Measures
The screening portion of the SCID-NP was used to measure lifetime prevalence of panic
attacks, Axis I diagnoses, suicidal ideation, and medication use (First et al., 1995). Responses
that indicated uncertainty (e.g., “I don’t know,” “I can’t remember,” or “Yes, but it wasn’t
bad”) were treated as a positive endorsement. This interview was employed during the
screening phase of the project because of its broad focus on Axis I psychopathology generally,
which was necessary given the exclusionary criteria described above.

The Anxiety Disorders Interview Schedule-IV (ADIS-IV; Di Nardo, Brown & Barlow,
1994) was administered at the six-month follow-up to measure the six-month prevalence of
panic attacks, Axis-I diagnoses, and suicidal ideation. The ADIS-IV was utilized, rather than
the SCID-NP, at the six-month follow-up due to its specific and more detailed focus on anxiety
disorders (of central interest at the follow-up assessment). Adequate reliability of the ADIS
has been demonstrated (Di Nardo, Moras, Barlow, Rapee, & Brown, 1993).

The Anxiety Sensitivity Index (ASI; Reiss et al., 1986) is a 16-item measure in which
respondents indicate on a five-point Likert-type scale (0 = very little to 4 = very much) the
degree to which they are concerned about possible negative consequences of anxiety
symptoms. The means for nonclinical male and female college students are 15.40 (SD = 8.10)
and 20.50 (SD = 10.20), respectively (Reiss et al., 1986). The ASI has high levels of internal
consistency in clinical and nonclinical populations (range of alpha coefficients: 0.79 to 0.90)
and good test-retest reliability (r = .75 for two weeks to r = .70 for three years; Peterson &
Reiss, 1992). The ASI is unique from, and demonstrates incremental validity compared to,
negative affectivity (Zvolensky, Kotov, Antipova, & Schmidt, 2005) and trait anxiety (Rapee
& Medero, 1994). In the present investigation, we utilized the total ASI score, as it represents
the global-order AS factor and therefore takes into consideration different types of fears,
including fears of panic-related somatic, cognitive, and social cues (Zinbarg, Mohlman, &
Hong, 1999).

The Mobility Inventory for Agoraphobia (MI; Chambless, Caputo, Jasin, Gracely, & Williams,
1985) is a widely used measure of agoraphobic avoidance. Participants rate the degree to which
they avoid 27 specific situations (e.g., theatres) on a 1 (never avoid) to 5 (always avoid) Likert-
type scale. The MI can be used to assess agoraphobic avoidance of various situations under
two conditions: when the respondent is alone or when accompanied by a friend. Evidence
supports the validity of the MI (Chambless et al., 1985; Craske, Rachman, & Tallman, 1986;
Kotov, Schmidt, Zvolensky, Vinogradov, & Antipova, 2005).

The Mood and Anxiety Symptom Questionnaire (MASQ; Watson et al., 1995) is a 40-item
comprehensive measure of affective symptoms (e.g., cheerful, afraid, confused). This self-
report instrument assesses mood dimensions important to the tripartite model of anxiety and
depression (Watson et al., 1995). The General Distress: Depressive Symptoms scale (MASQ:
GDD) measures depressed mood expected to be nondifferentiating relative to anxiety (e.g.,
“felt discouraged”). The General Distress: Anxious Symptoms scale (MASQ: GDA) indexes
anxious mood expected to be nondifferentiating relative to depression (e.g., “felt nervous”).
The Anxious Arousal scale (MASQ-AA) measures the symptoms of somatic tension and
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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 measuring positive
affect. The MASQ-AD was used in the current project to index depressive symptoms and the
MASQ-AA was used to index anxiety symptoms. Participants indicated on a five-point Likert-
type scale how much they experienced each symptom from 1 (not at all) to 5 (extremely) during
the past week. The MASQ shows excellent convergence with other measures of anxiety and
depression (Watson et al., 1995) and has been employed in studies of panic vulnerability
(Zvolensky, Kotov, Antipova, & Schmidt, 2005).

The Psychosocial Treatment Interview (PTI; Steketee et al., 1997) measures the type and
frequency of psychosocial services received by research participants. Series of service
utilization as well as specific types of treatments administered by providers are measured by
the PTI. The PTI was utilized to identify history of psychosocial treatment utilization (for
assessing exclusionary criterion) and to measure total number of psychosocial health care
service uses during the six-month follow-up. The PTI has demonstrated good psychometric
properties (Steketee et al., 1997).

The Motivational Aspects of Smoking Cessation Questionnaire (MASC-Q; Rundmo,
Smedslund, & Götestam, 1997) is an 11-item questionnaire that measures various aspects of
participants’ motivation to quit smoking. Section A of the MASC-Q indexes motivation to
utilize 10 different specific approaches to smoking cessation, which participants rate on a 0
(no, not at all motivated) to 4 (yes, very motivated) Likert-type scale. An example item is “I
wish to try nicotine gum because I wish to quit smoking.” Section B of the MASC-Q consists
of a 0 (no interest) to 100 (complete interest) scale that assesses participants’ overall motivation
to quit smoking. The MASC-Q has demonstrated good internal consistency (Cronbach’s α = .
95) and has been employed successfully both as an index of overall motivation to quit smoking
(Rundmo et al., 1997) and in work on anxiety and smoking (Zvolensky, Baker et al., 2004).

The Smoking Situations: Confidence Questionnaire (SS-CQ; Velicer, DiClemente, Rossi, &
Prochaska, 1990) is a well-established nine-item measure of confidence in remaining abstinent
from smoking that has been utilized in previous work on anxiety and smoking (e.g., Zvolensky,
Bonn-Miller et al., 2006). The SSC includes nine different situations (e.g., “when I am
extremely anxious or stressed”) and asks respondents to indicate whether or not they would
smoke in such situations, with extent of confidence in such judgments rated on a five point
Likert type scale (1 = not at all confident to 5 = extremely confident).

Standardized smoking history and current status indices, as agreed upon by a National Cancer
Institute consensus panel, were utilized to measure smoking history and pattern. Items from
this measure were administered in questionnaire format (i.e., Smoking History Questionnaire;
SHQ) at the pre-group assessment and in interview format (i.e., Smoking History Interview;
SHI) at the follow-up assessment. Both administration formats have successfully been utilized
in prior research on smoking and panic (Zvolensky, Feldner, Eifert, & Brown, 2001; Zvolensky,
Forsyth, Fuse, Feldner, & Leen-Feldner, 2002). Smoking-related behaviors measured included
(but were not limited to) smoking rate, number and duration of previous smoking quit attempts,
and age of smoking onset. Consistent with previous studies (Brown, Lejuez, Kahler, & Strong,
2002; Zvolensky, Lejuez et al., 2004), this measure was used to index total number of smoking
cessation attempts made during the six-month follow-up period.

Assessment Strategy and Interviewers
Screening procedures (see “Participants” section) were completed using the screening portion
of the SCID-NP (First et al., 1995), a single question that indexed cigarettes smoked per day,
a screening question added to the PTI (Steketee et al., 1997), and the ASI (Reiss et al., 1986).
The pre-intervention assessment consisted of re-administration of the ASI and the question
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indexing cigarette use as well as administration of the MASQ (Watson et al., 1995), MI
(Chambless et al., 1985), MASC-Q (Rundmo et al., 1997), SS-CQ (Velicer et al., 1990), and
SHQ. The post-intervention assessment consisted of the ASI, MASC-Q, and SS-CQ. The three-
month phone contact consisted of administration of the ASI and the single question indexing
cigarettes smoked per day. The six-month follow-up assessment consisted of the ADIS-IV,
SHI, PTI, ASI, MASQ, MI, MASC-Q, SS-CQ, and the question indexing cigarettes smoked
per day.

The two interviewers were trained upper-level undergraduate students who were supervised
by the Principal Investigator (PI; MTF). Interviewers received intensive training in the
administration of the SCID-NP screener and the ADIS-IV prior to initiation of the study that
included: (1) weekly individual and group supervision meetings; (2) observing the PI
administer both interviews; and (3) administering both interviews under direct observation of
the PI at least twice and until both the interviewer and the PI determined mastery criteria were
met. Specifically, interviews were administered under the supervision of the PI until at least
95% inter-rater reliability was obtained. Throughout the duration of the study, both
interviewers were carefully supervised and psychologists other than the PI (Ellen W. Leen-
Feldner, Ph.D., and Michael J. Zvolensky, Ph.D.) were available to correct for rater drift and
for consultation regarding specific diagnostic questions.

Procedures
Eligible participants were randomly assigned to either the PIAS or a control group. Group size
was allowed to vary to increase our ability to schedule eligible participants (M = 8.72; range
= 3 to 17). All groups were conducted by the PI or other psychologists trained in both the
cognitive behavioral treatment of PD and smoking cessation (Ellen W. Leen-Feldner, Ph.D.,
Michael J. Zvolensky, Ph.D.). All participants were informed that the study was testing the
effects of a program designed to prevent the development of anxiety. No information regarding
participants’ "at risk" status was provided. Upon arrival to the group session, participants were
administered the pre-intervention assessment battery. Then group leaders completed the
procedures for the panic-specific intervention or general health information control group (see
below). All materials for both groups were tailored to low-literacy populations (e.g., lecture
material was targeted for persons with approximately an 8th grade education). Immediately
after the 2-hour group session, participants completed the post-intervention assessment battery
and were compensated $30. Three months post-group session, participants were contacted via
telephone and administered the three-month assessment battery. Six months post-group
session, participants were contacted and scheduled to attend a follow-up assessment session;
here, the six-month follow-up assessment was completed. Upon completion of the follow-up
session, participants were debriefed and compensated $50.

Psychosocial Intervention targeting Anxiety Sensitivity and Smoking (PIAS)—
The PIAS consisted of a single two-hour group session. The two-hour duration was chosen to
balance feasibility with ensuring time to address the main targets of the intervention. The first
(30-min) component of the 2-hour session consisted of psychoeducation regarding the nature
of anxiety/fear, PD, the role of common misinterpretations involved in maintaining panic
problems, and how such emotional processes can presumably be affected by smoking.
Psychoeducation regarding anxiety, panic, and common misinterpretations was adapted from
the Mastery of Your Anxiety and Panic III (MAP-III; Craske & Barlow, 2000) PD treatment
manual. Explicit attention was devoted to the smoking-stress relation, which suggests
emotionally vulnerable persons may tend to rely on smoking as a coping strategy for negative
emotional states (Parrott, 1999). We also discussed that although the potential anxiolytic effects
of smoking are complex (Kassel & Unrod, 2000), smokers generally expect tobacco smoking
to (temporarily) relieve anxiety-related states (Juliano & Brandon, 2002). Thus, a self-
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perpetuating cycle may ensue, whereby smoking among high AS individuals is used to cope
with anxiety states, yet such behavior will be ineffective in reducing overall levels of anxiety
about bodily sensations. The second (45-min) component involved basic instruction in smoking
cessation. Given the brief nature of this intervention, this component was primarily designed
to increase smoking cessation motivation and self-efficacy, rather than increase quitting per
se. Information about standard, individual smoking cessation treatments based on the most
recent clinical practice guidelines from the U.S. Department of Health and Human Services,
Treating Tobacco Use and Dependence, was provided to participants. Included was a brief
review of the positive health consequences of quitting and education about techniques
associated with successful quit attempts (e.g., self-monitoring cigarettes smoked per day,
identifying high risk situations and developing coping strategies for each situation identified,
discussing ways to increase social support during a quit attempt). Additionally, a copy of the
National Cancer Institute’s publication, Clearing the Air, which discusses these types of
cessation strategies for smokers who are trying to quit, was given to each participant.
Throughout this instructional phase, the importance of quitting smoking in terms of helping
reduce panic problems also was emphasized. Although the overall context and information
provided to participants was encouraging change toward non-smoking behavior, participants
were not asked specifically to quit smoking. Rather, this component was designed primarily
to demonstrate that the provision of brief smoking cessation information can be successfully
integrated into a panic prevention program at this stage of research development. The third
(45-min) component consisted of teaching participants the rationale for, and procedures
utilized in, self-guided interoceptive exposure. This component was based on the MAP-III
(Craske & Barlow, 2000). Three exposure techniques were practiced in the session: voluntary
hyperventilation, breathing through a small straw, and rapid head lifts. Participants were
instructed to practice these same strategies at home twice per week for approximately 30
seconds after bodily sensations are first experienced. Participants also were taught to use the
Exposure Exercise Record (Craske & Barlow, 2000) to monitor self-guided exposure.

Control Group—Participants in the general health information control condition attended
one two-hour group session that included discussion of the following: the importance of
maintaining a healthy body weight (e.g., calculating and understanding body mass indices);
healthy dietary habits (e.g., reading food nutritional labels); and sleep hygiene
recommendations (e.g., get enough sleep to feel rested). No information relevant to anxiety,
panic, or smoking was presented. Participants were instructed in the use of daily meal planning
forms and asked to complete a meal plan twice weekly. This control condition was employed
to increase the internal validity of the current study by controlling for therapist contact time.
In addition, health-related information, as opposed to other information, was presented to
maintain consistency with prior anxiety prevention work targeting AS (Schmidt et al., 2007).

Data Analytic Strategy
To test the hypotheses regarding the effects of the PIAS, relative to the control group, on AS,
motivation to quit smoking, smoking cessation self-efficacy, and cigarettes per day individual
growth curve models estimated in Proc Mixed in SAS (Littell, Milliken, Stroup, & Wolfinger,
1996) were utilized. This approach to data analysis is also referred to as hierarchical linear
modeling (HLM) and random effects regression analysis. Individual growth curve modeling
procedures were utilized because they are more powerful for examining response patterns over
time compared to repeated measures ANOVAs (Muthén & Curran, 1997). These analyses
allow for testing the current investigation’s hypotheses by determining whether variability in
post-group measures and the trajectory of change during the follow-up period could be
accounted for by group membership. Two parameters are estimated in individual growth curve
modeling. It was hypothesized that group membership would predict proximal target levels by
the post-group assessment, rather than the pre-group assessment. Thus, the first parameter
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(intercept or starting point) was defined as the first post-group data point (e.g., ASI score post-
group). Therefore, an association between group membership and the intercept parameter
reflects a relation between group membership and immediately-post-group levels of each
target. The second parameter (change over time or slope) represents the slope of the growth
curve or trajectory during the follow-up period after the first data point (intercept). For example,
an association between group membership and the slope parameter indicates group
membership was associated with the slope of change in the repeated measure (e.g., ASI scores)
across time during the follow-up period. Individual growth curve models also provide an
overall estimate of the effects of change over time, which in the current study indicates how
the proximal targets changed across the follow-up period without consideration of other
predictors. All intercept (post-group) and time (slope) parameters were entered first into the
models as random effects. As we were primarily interested in the relation between group
membership and levels of targeted factors post-group, we entered pre-group levels of the each
proximal target as covariates into each model, which is recommended for examining change
over time as opposed to employing change scores (Cohen, Cohen, West, & Aiken, 2003). For
instance, baseline AS level was included as a covariate in models predicting post-group through
follow-up levels of AS. Theoretically-relevant variables found to differ between groups at
baseline also were entered as covariates. Finally, group membership (coded: 0 = control, 1 =
intervention) and the first order interaction [time (slope) × group membership] were entered.
2

Results
Descriptive Data and Zero-order Correlations

Zero-order correlations among theoretically-relevant variables at the pre-group assessment are
provided in Table 1. Of particular interest is the nonsignificant correlation between AS and
cigarettes smoked per day (r = .07). While this correlation may have been attenuated by
excluding persons low in AS, the nonsignificant association is consistent with several prior
studies of healthy young adults (Feldner et al., in press;Zvolensky, Bonn-Miller, Feldner et al.,
2006;Zvolensky, Feldner, Leen-Feldner, Gibson et al., 2005) and suggests these are two
distinct risk factors. Gender was associated with daily cigarettes smoked, where women
reported smoking fewer per day (M = 11.06, SD = 3.04) than men (M = 12.98, SD = 4.24). In
terms retention, 73 participants (76%) were contacted at the 3-month follow-up and 62 (64%)
returned for the 6-month follow-up assessment. Rates of participant retention did not differ
between the PIAS and control groups (p > .1). Also, participants who did not return for the six-
month follow-up assessment did not differ from those who did return in terms of any baseline
variable (e.g., pre-group ASI scores, cigarettes smoked per day; all p’s > .1).

Pre-experimental Comparisons
To test the efficacy of the random assignment procedure, one way ANOVAs were conducted
to compare the PIAS and control groups at baseline in terms of demographic variables and
proximal targets (see Table 2). In terms of participant demographics, there was a significant
difference in terms of gender [t (94) = 2.11, p < .05], with fewer women in the PIAS (n = 14;
29%) than control (n = 24; 50%) group. Participants in the PIAS group also reported (on Section
B of the MASC-Q) less motivation to quit smoking (M = 50.62, SD = 24.74) than those in the
control group [M = 61.64, SD = 25.43; t (94) = 4.62, p < .05]. There were no other baseline
between-group differences (all p’s > .1; see Table 3).

2The equation used to examine ASI data over time, which more broadly illustrates the type of equations used, was as follows: proc mixed
covtest data=perm.panicpreventionwithrecodedtime; class subject_; model ASI_across_time=timerecoded grp_numb gender Pre_ASI
group group*timerecoded/solution ddfm=bw; random intercept timerecoded/subject=subject_ type=un gcorr
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Post-Group through Follow-Up
Based on the pre-experimental comparisons, gender was included as a covariate in all group
comparisons in addition to baseline level of each outcome. Effects of the PIAS were first
examined on AS and smoking-cessation related behaviors using individual growth curve
modeling (see Table 4). In terms of AS, there was significant variability in post-group ASI
scores [intercept; t (1, 92) = 8.37, p < .0001] and pre-group ASI scores significantly predicted
post-group ASI scores [t (1, 92) = 8.53, p < .0001]. After controlling for pre-ASI levels, group
membership predicted post-group (intercept) ASI scores [t (1, 92) = −2.41, p < .05]. Time
(slope) also predicted ASI scores [t (1, 133) = 2.20, p < .05], suggesting AS increased across
groups from the post-group to the 6-month follow-up assessment. Group membership did not
predict change in ASI scores during the follow-up period (slope). See Figure 1 for a graphic
representation of ASI scores as a function of group. Given the significant relation between
group membership and post-group ASI scores, in combination with the finding that group
membership was not related to rate of change in ASI scores across the recovery period, planned
comparisons were utilized to compare groups in terms of ASI scores at the three-month and
six-month follow-up assessments. Specifically, ANCOVAs, with gender and pre-group ASI
scores as covariates, were employed with the Bonferroni correction procedure in place to
protect against increased chances of Type I error resulting from these multiple comparisons.
Groups were not compared at the post-group assessment because this time point is captured in
the growth curve model as the intercept (i.e., group membership significantly predicted post-
group ASI scores). At the 3-month follow-up, participants in the PIAS reported significantly
lower ASI scores than those in the control group [F (3, 69), p < .05]. As an index of effect size,
η2 = .08. Groups did not significantly differ at the six-month follow-up assessment. See Table
2 for means and standard deviations for ASI scores as a function of group at each assessment
period.

Number of cigarettes smoked per day was not assessed post-group, as this would not have
differed from pre-group levels. Thus, the intercept in this model represented the number of
cigarettes smoked per day as measured at the three-month assessment-period. There was
significant variability [t (1, 77) = 6.30, p < .0001] in cigarettes smoked per day at the 3-month
follow-up (intercept) and pre-group levels of cigarettes per day was a significant predictor [t
(1, 77) = 4.70, p < .0001]. Although group membership approached traditional levels of
statistical significance (p = .06), there were no statistically significant predictors of cigarettes
smoked per day at the 3-month follow-up (intercept). Time (slope) was again a significant
predictor [t (1, 51) = −3.12, p < .01], suggesting the number of cigarettes participants were
smoking daily across groups decreased from the three-month to the six-month follow-up
assessment. Group membership did not significantly predict change in cigarettes smoked per
day from the three to the six-month follow-up assessment (slope).

With regard to motivation to quit smoking, both MASC-Q Section A scores and Section B
ratings were examined. First, there was significant variability in post-group MASC-Q Section
A scores [t (1, 90) = 6.03, p < .0001]. Only pre-group MASC-Q Section A scores predicted
post-group (intercept) scores [t (1, 90) = 13.40, p < .0001]. In terms of MASC-Q Section B
ratings, there was again significant variability in post-group ratings [intercept; t (1, 92) = 11.37,
p < .0001] and pre-group ratings significantly predicted post-group ratings [intercept; t (1, 92)
= 16.45, p < .0001]. Here, group membership significantly predicted change in MASC-Q
Section B ratings from the post-group to the 6-month follow-up assessments [slope; t (1, 58)
= 2.22, p < .05]. See Figure 2 for a graphic representation of the regression lines for MASC-
Q Section B ratings.

In terms of confidence to quit smoking, there was significant variability [t (1, 92) = 15.92, p
< .0001] in SS-CQ scores at the post-group assessment (intercept) and pre-group SS-CQ levels
significantly predicted post-group levels [intercept; t (1, 92) = 12.55, p < .0001].1 Time (slope)
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was again a significant predictor of change in SS-CQ scores across the follow-up period [t (1,
61) = 4.44, p < .0001], which suggested that across groups confidence to quit smoking increased
from post-group to the six-month follow-up assessment. Group membership did not
significantly predict SS-CQ scores.

Finally, ANCOVAs were employed to compare groups in terms of level of other psychological
and smoking-related outcomes at the six-month follow-up assessment (see Table 3). While
there was a trend consistent with expectation in terms of smoking cessation, no between-group
differences reached statistical significance.

Discussion
In the present study, we developed and standardized intervention materials for the PIAS and
successfully recruited and retained a target sample of high AS daily smokers. Indeed, a sample
sufficient for monitoring the effects of the PIAS on targeted risk factors was obtained, which
will allow for refinement of the intervention in subsequent iterations. Such refinement of
preventive interventions is critical and recommended prior to larger scale implementation and
evaluation (Mrazek & Haggerty, 1994). Two considerations for subsequent efforts at targeting
this group, in particular, became apparent during the study. First, relatively large recruitment
pools appear necessary for identifying high AS smokers with no history of psychopathology.
Approximately 26% (132 of 500) of persons responding to recruitment efforts, all of whom
were smokers, were eligible for participation and a portion of these (an additional 36 people)
chose not to participate for a variety of reasons (e.g., burdensome time commitment, no longer
interested). Thus, a recruitment pool of smokers approximately four times the size of the
targeted size of the high AS smoker sample appears necessary. Therefore, recommendations
to monitor the cost-effectiveness of prevention programs (Mrazek & Haggerty, 1994) are
particularly pertinent to future larger-scale examinations of this type of intervention. Increasing
follow-up durations that allow for a window into the distal effects of the PIAS (i.e., PD
prevention) will provide important insight into the potential for these types of programs to
reduce high public health costs associated with panic problems (Greenberg et al., 1999). For
instance, integrating PIAS groups into smoking cessation programs where they can be
delivered to patients high in AS could yield significant reductions in PD development. Given
the group format and brief duration of the PIAS, even small preventive effects may result in
substantial cost savings. Importantly, the cost effectiveness of this type of program needs to
be addressed empirically after additional controlled testing and refinement of the program.

Second, targeting high AS smoking adolescents, as opposed to young adults, to increase the
percentage of people without positive histories of anxiety psychopathology may prove fruitful.
In the current study, approximately 28% (n = 53) of high AS young adult smokers who initially
expressed interest in the study already reported psychopathology or related treatment. As
smoking is common among adolescents (Johnston, O’Malley, Bachman, & Schulenberg,
2004), focusing on this younger age group may increase the feasibility of recruiting high AS
smokers prior to psychopathology development and also increase the implementability of this
intervention approach in larger-scale trials.

A second aim of the investigation pertained to gauging the feasibility of delivering the PIAS
in a single-session group-based format. Here, we found that there were few obstacles to having
individuals participate successfully in a group-based protocol; similar evidence has been
reported for other group-based prevention programs for individuals at risk for anxiety problems

1Consistent with recommendations (Cohen et al., 2003), each of these growth curve models also was examined with an intraclass
correlation coefficient as well as the two (e.g., time × gender) and three way interaction terms (e.g., time × group × gender) included as
covariates. Including these covariates did not change the pattern of findings.
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(Gardenswartz & Craske, 2001; Lowry-Webster, Barrett, & Lock, 2003). Indeed, no problems
were encountered during any portion of the group, including the conduct of exposure practice
in a group setting. Even in groups with as many as 17 participants, no obstacles were
encountered when teaching the principles behind exposure (e.g., eliciting and observing bodily
sensations results in extinction of learned fear) and practicing related exercises. This pattern
suggests using a group format with a population of high AS smokers is feasible and these
persons do not appear avoidant of a group-based social context where preventive information
is discussed and exposure exercises are practiced. These preliminary observations suggest
adopting a group format in subsequent prevention tests with this population is warranted,
particularly in light of possible reduced costs associated with group-based versus individual
intervention. Future studies with this population should formally assess participants’ interest
in, and satisfaction with, a group format to increase confidence in these observations. It is
important to note here, however, that relatively consistent recruitment efforts likely are needed
to fill groups of high AS regular smokers given the relatively low base rate of this combined
risk profile (as discussed above). To increase the breadth of contexts where the PIAS may be
implemented and empirically examine the effects of a group versus individual format, future
development in this area should adapt the PIAS to fit an individual format.

In terms of the proximal effects of the PIAS on targeted risk factors, consistent with prediction,
the PIAS reduced AS compared to the control group by the post-group assessment and this
effect maintained through the three-month follow-up assessment. However, groups did not
significantly differ by the six-month follow-up. In terms of smoking, results indicated the PIAS
increased overall motivation to quit smoking. Specifically, ratings on Section B of the MASC-
Q suggested the intervention increased motivation to quit during the follow-up period, whereas
such motivation decreased among persons in the control group (see Figure 2). Although the
different slopes observed as a function of group suggest this finding was not solely due to
regression to the mean, replication of this result will be important to increase confidence that
the PIAS increased motivation to quit smoking. There was relatively little change from post-
group to the six-month follow-up assessment (see Table 4) in terms of motivation to utilize
specific cessation techniques (as indexed on Section A of the MASC-Q; Rundmo et al.,
1997). Also, there were no differences between groups in cigarettes smoked per day or smoking
cessation rates by the six month follow-up. It is also important to note here that consistent with
expectation, levels of AS and smoking were not significantly correlated, suggesting these are
two distinct risk factors, which is critical for programs targeting multiple risk factors.

In regards to psychopathology outcomes, no effect of the intervention was observed in terms
of panic or other anxiety-related psychopathology symptoms by the six-month follow-up
assessment. This pattern of findings appears due to the fact that there was relatively little change
in these outcomes across groups during this short follow-up period.

Two general points of consideration warrant comment. First, the current study demonstrated
the feasibility of targeting two panic-relevant independent risk factors concurrently. At the
same time, it appears the intervention had a significant effect on AS, but the PIAS did not result
in lasting effects on smoking behavior. Thus, an increased focus on smoking reduction, perhaps
via a larger intervention dose (e.g., via added booster sessions consisting of smoking cessation
counseling), appears necessary to produce long term changes in smoking behavior among high
AS smokers. Second, consistent with relevant risk factor research, the current study selected
daily smokers who are high in AS. However, a burgeoning literature in the area of AS is focused
on identifying a class of persons at particular risk for panic as a function of being in a taxonic
class of AS (e.g., Bernstein, Leen-Feldner, Kotov, Schmidt, & Zvolensky, 2006; Schmidt,
Kotov, Lerew, Joiner, & Ialongo, 2005). Similarly, heavier smokers than those in the current
study may be at greater risk for panic problems. Further research into the degree of risk imparted
at varying degrees of each risk factor is needed to further refine selection of participants.
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Several limitations regarding interpretation of the current findings should be considered. First,
due to the nature of this short-term efficacy trial, a follow-up period was utilized that did not
allow sufficient time for psychopathology to develop, prohibiting conclusions regarding the
ultimate preventive effects of the PIAS on panic development. Second, intervention fidelity
and participants’ follow through with homework (e.g., independent practice of exposure
exercises) was not monitored. Third, the current study relied exclusively on self-report
measures. Inclusion of a panic-relevant biological challenge (e.g., voluntary hyperventilation)
to index sensitivity and reactivity to interoceptive arousal, both pre-group and at the six-month
follow-up, would substantiate our assessment of participants’ sensitivity to anxious states.
Fourth, random assignment resulted in group differences. Specifically, there were more women
in the control group, which co-occurred with higher screening levels of AS. While these
differences may be interpreted as a conservative bias because participants in the control group
were theoretically at greater risk for developing panic problems, future investigations may
benefit from matching groups in terms of gender. Fifth, we employed the screening portion of
the SCID-NP at the outset of the study and then measured anxiety psychopathology with the
anxiety-focused ADIS-IV at the conclusion of the study. While both of these interviews are
well established, future studies should utilize the same interviews throughout the project to
increase confidence in any change documented via clinical interviews. Finally, participant
attrition in the current study was relatively high (36%). Improving participant retention would
increase confidence in the generalizability of follow-up assessments to the sample studied and
ultimately increase methodological power for detecting intervention effects on distal outcomes
in larger scale trials.

Overall, the current study contributes significantly to the literature on anxiety prevention by
applying conceptual models of anxiety-drug comorbidity to a novel integrative panic
prevention program. Moreover, this was the first study to demonstrate the feasibility of
concurrently targeting distinct psychological and drug-related risk factors implicated in the
development of a specific type of anxiety psychopathology. This study suggests that
conducting such an intervention in a group format is feasible. Although several studies are
needed prior to testing this approach in large scale trials, this study hopefully will lay the
groundwork for such programs of research.
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Figure 1.
Scores on the ASI as a function of group.
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Figure 2.
Ratings on Section B of the MASC-Q as a function of group.
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Table 3
Means (Standard Deviations) or Frequencies for Psychological and Smoking-Related Outcomes at the Pre-Group and
Six-Month Follow-Up Assessments as a Function of Group

Group

Intervention Control

Pre-Group 6-Monthsa Pre-Group 6-Monthsa

Smoking Characteristics

  Smoking Quit Attempts

    Lifetime (SHQ) 2.47 (2.26) 2.27 (1.87)

    Past Six Months (SHI) 0.96 (0.84) 1.10 (0.99)

  Quit by Six-Month Follow-Up 7 (14%) 3 (6%)

Panic-Related Symptoms

  Panic Attacks 3 (6%) 2 (4%)

  Agoraphobic Avoidance (MI)

    Alone 38.46 (10.12) 38.73 (12.52) 43.33 (14.77) 37.66 (10.85)

    Accompanied 28.73 (6.13) 29.34 (6.54) 32.02 (9.77) 30.60 (9.77)

  Anxious Arousal (MASQ) 26.06 (7.45) 25.21 (8.66) 27.41 (6.40) 26.70 (9.44)

  Anhedonic Depression (MASQ) 60.14 (12.64) 57.63 (14.39) 61.64 (13.12) 55.96 (14.78)

Note: Total n = 96 (48 in intervention, 48 in control) pre-group and 62 (32 in intervention, 30 in control) at the 6-month follow-up.

SHQ = Smoking History Questionnaire; SHI = Smoking History Interview; MI = Mobility Inventory for Agoraphobia (Chambless et al., 1985); MASQ
= Mood and Anxiety Symptom Questionnaire (Watson et al., 1995)

a
percentages were calculated assuming participants not returning for follow-up did not quit smoking or develop an anxiety problem

b
n reflects number of participants seeking treatment during the six-month follow-up period.
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Table 4
Individual Variable Contributions in Growth Curve Models of the Effects of the PIAS on Proximal Targets

Estimate df t p

Dependent Variable: Anxiety Sensitivity
(ASI)

  Intercept 18.86 92 8.37 <.0001

  Time (slope) 1.86 133 2.20 <.05

  Gender 0.05 92 0.04 ns

  Pre-Group Anxiety Sensitivity (ASI) 0.59 92 8.53 <.0001

  Group −3.25 92 2.41 <.05

  Time (slope) × Group −0.61 133 0.52 ns

Dependent Variable: Cigarettes per Day

  Intercept 11.76 77 6.30 <.0001

  Time (slope) −3.83 51 −3.12 <.01

  Gender −0.09 77 −0.09 ns

  Pre-Group Cigarettes per Day 0.64 77 4.70 <.0001

  Group −2.42 77 −1.84 .06

  Time (slope) × Group 2.88 51 1.74 ns

Dependent Variable: Motivation to Quit
(MASC-Q Section A)

  Intercept 10.26 90 6.03 <.0001

  Time (slope) 0.17 59 0.10 ns

  Gender 1.11 90 1.10 ns

  Pre-group Motivation to Quit (MASC-Q
Section A)

0.83 90 13.40 <.0001

  Group −1.31 90 −1.27 ns

  Time (slope) × Group 1.89 59 0.79 ns

Dependent Variable: Motivation to Quit
(MASC-Q – Section B)

  Intercept 54.03 92 11.37 <.0001

  Time (slope) −7.46 58 −1.43 ns

  Gender 3.60 92 1.25 ns

  Pre-group Motivation to Quit (MASC-Q
Section B)

0.92 92 16.45 <.0001

  Group 0.38 92 0.13 ns

  Time (slope) × Group 16.29 58 2.22 <.05

Dependent Variable: Confidence to Quit
(SS-CQ)

  Intercept 19.20 92 15.92 <.0001

  Time (slope) 6.19 61 4.44 <.0001

  Gender 0.50 92 0.68 ns

  Pre-Group Confidence to Quit (SS-CQ) 0.85 92 12.55 <.0001

  Group 0.37 92 0.52 ns

  Time (slope) × Group −2.10 61 −1.09 ns
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Note: Gender coded 1 = male, 2 = female; Groups coded 0 = control, 1 = intervention; ASI =Anxiety Sensitivity Index (Reiss et al., 1986); MASC-Q =
Motivational Aspects of Smoking Cessation Questionnaire (Rundmo et al., 1997); SS-CQ = Smoking Situations: Confidence Questionnaire (Velicer et
al., 1990).
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