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Abstract
Background—Experiencing a serious consequence related to one’s health behavior may
motivate behavior change.

Purpose—This study sought to examine how causal attribution, perceived illness severity, and
fear secondary to an acute health event relate to intentions to quit smoking.

Methods—Using a cross-sectional survey design, adult emergency department patients who
smoked provided demographic data and ratings of nicotine dependence, causal attribution,
perceived illness severity, event-related fear, and intentions to quit smoking.

Results—A linear regression analysis was used to examine the relations between the
independent variables and quit intentions. We enrolled 186 participants. After adjusting for
nicotine dependence, smoking-related causal attribution and event-related fear were associated
with intentions to quit (β=0.26, p<0.01 and β=0.21, p<0.01, respectively). Perceived illness
severity was correlated with event-related fear (r=0.46, p<0.001) but was not associated with
intentions to quit (β=−0.08, p=0.32).
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Conclusion—While causal attribution and event-related fear were modestly associated with quit
intentions, perceived illness severity was not. Longitudinal studies are needed to better explicate
the relation between these variables and behavior change milestones.
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Smoking; Readiness to quit; Stage of change; Affect; Illness severity; Emergency medicine

Introduction
The notion that people change their smoking in response to specific cues or triggering
events, such as an acute medical illness, has played a prominent role in some health behavior
theories [1, 2]. This observation has been central to the popular concept of the “teachable
moment” [2-4]. However, the circumstances under which a “moment” is most likely to be
teachable and when a triggering event is most likely to inspire behavior change remain
elusive and poorly defined [2]. Better delineating the mechanisms of action that mediate
between specific triggering events, intentions to change, and behavior change milestones can
help to guide decisions about counseling content, message framing, motivational toolkit
development, and optimal timing of interventions for use in opportunistic settings.

Recently, researchers have postulated that an acute health problem leading to an emergency
department (ED) visit can provide a trigger to stop smoking [5, 6]. There are more than 119
million emergency department visits annually in the USA [7], and up to 48% of these are by
individuals who smoke [8]. Consequently, the emergency department affords a unique
opportunity to capture smokers during or immediately after an acute health event. While a
host of potentially relevant constructs exist, the present study focuses on three with strong
theoretical support, practical relevance for intervention development, and evidence to
support their association with motivation and behavior change milestones: (1) smoking-
related causal attributions, (2) perceived illness severity, and (3) event-related fear. In the
context of an emergency department visit, smoking-related causal attribution is defined as
the patient’s perception that the medical problem prompting the emergency department visit
is one that is caused or made worse by smoking. We hypothesize that smoking-related
causal attributions will be associated with stronger intentions to quit smoking [5, 6,
9-11].Perceived illness severity is defined as the patient’s perception of the seriousness of
his or her current health problem [12, 13]. Studies have typically examined perceptions of
susceptibility for an illness the individual does not yet have; however, the current study
examines perceptions of an acute illness the person already has. We expect that perceived
illness severity will be positively associated with intentions to quit smoking.

The role of emotions in health behavior change has received far less attention than cognitive
constructs [14]. Recently, however, researchers have highlighted the importance of affect in
health decision making [12, 15]. We expect that the degree of fear or anxiety surrounding
the event is likely to be positively associated with quit intentions.

Methods
Study Design and Participant Selection

We enrolled smokers who were being treated in an urban, academic emergency department.
Using a paper-and-pencil questionnaire, trained research assistants enrolled patients 18 years
and older who smoked. Hours of coverage were 8:00 A.M. to midnight from January
through May 2006. Exclusion criteria included acute medical conditions which would
interfere with successful completion of the survey (e.g., intubation, persistent vomiting,
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severe pain), cognitive insufficiency (e.g., delirium, dementia, intoxication), insurmountable
language barrier, previous enrollment, and refusal. Although specific times were not
recorded, most participants were enrolled toward the end of their visit, after diagnostic
testing had been completed but prior to discharge from the emergency department or transfer
to an inpatient floor. The research assistant, upon conclusion of the interview, gave all
participants a card with the toll-free, national smoker’s hotline (1-800-QUIT-NOW). The
hospital’s institutional review board approved the study, and all participants signed a written
informed consent.

Setting and Population
The emergency department at our institution is an academic, level I trauma center serving a
catchment area of approximately two million persons. The annual census is approximately
51,000 visits per year. The emergency department population is 35% White, 44% Black,
20% Hispanic, and 1% other race/ethnicity. Approximately 30% are commercially insured,
40% are government insured, and 30% are un-insured. Approximately 20% of all patients
are admitted to the hospital. Patients were enrolled regardless of whether they were admitted
or discharged.

Measures
Because of the need for brevity due to the nature of the ED, we measured the variables we
believed to be most critical to testing our hypotheses. When available, we used previously
validated instruments. It took approximately 10 min to complete the survey.

Demographics—Demographic characteristics included age and sex.

Smoking History and Nicotine Dependence—Current smokers were defined as
anyone who reported smoking any cigarettes or cigars in the past 30 days. This broad
definition has been used by our research team to help account for a tendency of medically ill
smokers to temporarily stop smoking because they are ill, not because they are actively
trying to quit [6]. Nicotine dependence was assessed with the Heavy Smoking Index [16], a
well-established self-report measure of dependence for use when rapid assessment is
needed. The Heavy Smoking Index correlates highly with the Fagerstrom Test for Nicotine
Dependence, the most widely use measure of nicotine dependence, and has been shown to
be positively associated with carbon monoxide levels [16].

Intentions to Quit—Intentions to quit smoking were assessed by asking subjects to rate
three items constructed using principles from the Theory of Planned Behavior [17], as well
as our previous research [6]. The three items were: “I intend to quit smoking some time
within the next 30 days”, “I have decided to quit smoking today”, and “I will continue to
smoke until I die (reverse scored).” They were each rated using a seven-point anchored
scale: 1 = strongly disagree, 4 = neither agree nor disagree, and 7 = strongly agree. The
coefficient alpha of the three items was 0.66.

Smoking-Related Causal Attributions—Participants rated their smoking-related
causal attributions using the question, “my current medical visit is due to a problem that is
caused or made worse by smoking” (seven-point scale, per above). This question has been
used by previous emergency department research [6, 17, 18]. It demonstrated construct
validity through strong associations with intentions to quit smoking and has been shown to
predict quit attempts after an emergency department visit.

Perceived Illness Severity—Participants rated their illness severity using three items
(seven-point scale, per above). The first two items, “My current health problem is a serious
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medical condition” and “My current health problem will have a major impact on my life”,
were adapted from the Illness Perception Questionnaire—Revised [19]. The third item, “my
current medical condition is life-threatening”, was included because we were concerned
about a ceiling effect, since most people present to the emergency department with the belief
that their illness is serious. The third item was expected to help better differentiate the upper
spectrum of illness severity. The coefficient alpha of the three items was 0.72.

Event-Related Fear—Participants rated their event-related fear and anxiety using three
items (seven-point scale, per above). The first two items, “My current health problem makes
me feel afraid” and “my current health problem makes me feel anxious”, were adapted from
the Illness Perception Questionnaire—Revised [19]. The third item, “when I think of my
current health problem, I get very scared about what might happen to me”, was included to
help avoid the ceiling effect, as described above (see “Perceived Illness Severity” section).
The coefficient alpha of the three items was 0.72.

Data Analyses
All analyses were performed using SPSS 15.0 (Chicago, IL, USA). Descriptive statistics are
presented as means with standard deviations or counts with percentages. All scale scores
were calculated by computing the arithmetic mean of the items comprising the scale.
Pearson correlation coefficients were calculated between the independent variables and
intentions to quit. We conducted a multiple linear regression using a hierarchical approach
[20]. Block 1 consisted of demographic variables that demonstrated a significant correlation
with intentions to quit (the criterion variable) and nicotine dependence. Block 2 consisted of
the three primary predictors of smoking-related causal attribution, perceived illness severity,
and event-related fear. Block 3 consisted of two interaction terms: causal
attribution×perceived illness severity and causal attribution×event-related fear. All predictor
variables were centered prior to inclusion in the regression analyses [20].

Results
Descriptive Statistics

Of the 661 patients who consented to be surveyed, 210 (32%) were current smokers and 186
(89% of smokers) provided complete data on all measures. Table 1 summarizes the sample’s
descriptive statistics. The mean age, sex distribution, and smoking prevalence (32%) are
similar to other studies published on smokers treated in urban EDs [6, 8].

All measures were examined for normality. Only causal attribution was non-normally
distributed. The distribution showed a high “zero” saturation, with about 45% of all
participants (n=83) endorsing the lowest rating of “1”, or “strongly disagree”, and the rest
(n=103) endorsing a rating of “2” or higher. This distribution, often referred to as “data with
excess zeros” [21], could not be fixed using any transformation. Consequently, we followed
recommendations for analyzing such data proposed by Lachenbruch [21], which are
described in the “Multivariable Analyses” section.

Correlations
Quit intentions were correlated with the following variables in the theoretically expected
directions: nicotine dependence (r=−0.19, p<0.05), smoking-related causal attributions
(r=0.24, p<0.01), and event-related fear (r=0.21, p<0.01). Quit intentions were not correlated
with age (r=0.06), sex (r=−0.01), or perceived illness severity (r=0.05), all p>0.05.
Perceived illness severity and event-related fear were correlated (r=0.46, p<0.001).
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Multivariable Analyses
Table 2 summarizes the results from the multiple linear regression using the entire sample of
186 participants. In the final model, causal attribution and event-related fear both remained
related to quit intention (β=0.27, p<0.01 and β=0.21, p<0.01, respectively), even after
adjusting for nicotine dependence and the two interaction terms (model R=0.37, p<0.001).
Perceived illness severity was not related to intentions to quit (β=−0.08, p=0.32). Because
age can be associated with perceived illness severity, quit intention was regressed on age
and perceived severity. The model was not statistically significant (model R=0.129,
p=0.198). When the model included the interaction effect of age and perceived severity, the
model was still not statistically significant (model R=0.135, p=0.316).

Because of the non-parametric (zero-inflated) distribution for smoking-related causal
attribution, we decided to conduct two subgroup analyses patterned after Lachenbruch’s [21]
suggestions for analyzing data with excess zeros. The first subgroup analysis was restricted
to the 83 participants who scored the lowest rating on the smoking-related causal attribution
(i.e., those who selected “1”, or “strongly disagree”). The second subgroup analysis was
restricted to the 103 participants who reported any level of causal attribution (i.e., those who
selected a “2” or higher, or who had some non-zero level of causal attribution). For the first
subgroup analysis, restricted to those with no causal attribution (n=83), the full model
(nicotine dependence, perceived illness severity, event-related fear) accounted for 9% of the
variance in quit intentions but was not statistically significant (model R=0.30, p=0.05).
Nicotine dependence exhibited a statistically significant association with quit intentions (β=
−0.26, p<0.05), while perceived illness severity and event-related fear did not (β=−0.01,
p=0.93 and β=0.11, p=0.34, respectively).

For the second subgroup analysis, restricted to those with non-zero level of causal
attribution (n=103), the model (nicotine dependence, causal attribution, perceived illness
severity, event-related fear) accounted for 18% of the variance (model R=0.43, p<0.001).
Nicotine dependence remained associated with quit intentions (β=−0.22, p<0.05), as did
smoking-related causal attribution (β=0.36, p<0.001) and event-related fear (β=0.31,
p<0.01). Perceived illness severity was not associated with quit intentions (β=−0.18,
p=0.10). Because the two subgroup analyses included different predictors, the B coefficients
for event-related fear from the two subgroup analyses were directly compared to test for
interaction effects using an independent groups t test. The B coefficient of event-related fear
in those with no smoking-related causal attribution (B=0.11, 95% confidence interval (CI)
−0.09 to 0.32) was not significantly different from the B coefficient of event-related fear in
those with non-zero causal attribution (B=0.28, 95% CI 0.08 to 0.48). This finding confirms
the results pertaining to the interaction terms entered in the primary analysis (see Table 2)
and suggests that there was no interaction effect present based on level of smoking-related
causal attribution.

Discussion
ED patients who perceived their visit to be related to smoking reported stronger intentions to
quit. While the strength of the association between causal attributions and quit intentions
was modest, it was on par with the association between quit intentions and nicotine
dependence, a powerful and consistent predictor of successful smoking cessation [22]. Many
smokers with a diagnosable smoking-related medical condition may not recognize this fact
[6]. Confirmation of the independent link between causal attribution and quit intentions
provides evidence supporting the development of interventions to strengthen an individual’s
understanding of the pathogenesis between smoking and their current illness or health
effects.
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Our study is innovative in its inclusion of a measure of affective response in addition to
cognitive constructs. In our sample, the more fear an individual experienced as a result of his
health event, the more likely he was to endorse stronger intentions to quit smoking, even
after adjusting for nicotine dependence and causal attribution. The strength of this
independent association was similar to the strength to causal attribution and nicotine
dependence, reinforcing affective responses as an important domain for further
investigation. This specific form of negative affect may enhance motivation to change,
which contradicts a voluminous literature that implicates negative affect as a retardant to
change and a promoter of relapse in those who have attempted to quit [23]. Emotion
researchers have emphasized the multi-dimensionality of affect, suggesting that different
kinds of affect may have different effects on behavior [15]. Researchers have distinguished
between integral and incidental affect. Integral affect is emotion about the target event. For
example, worry about breast cancer is associated with increased breast cancer screening
behavior [24] and worry about the flu with getting vaccinated [25]. Incidental affect is
emotion that arises for reasons unrelated to the target of the decision, but nevertheless can
influence the decision. For example, Lerner and Keltner [26, 27] found that emotions
induced via a laboratory task influenced a later, unrelated decision task. It is possible that
event-related fear (integral affect) can promote behavior change, while general negative
affect (incidental affect) can retard behavior change or promote relapse. The highly volatile
nature of affect may hold important insights into the tenacity of the lapse–relapse cycle of
tobacco cessation, with transient affective states being responsible for both initiation of
behavior change and relapse back to smoking.

Finally, our results did not support our hypothesis that perceived illness severity would be
positively associated with quit intentions. This is difficult to reconcile, since the correlation
between event-related fear and perceived illness severity was fairly strong (r=0.46) and
event-related fear was, itself, positively associated with quit intentions. One might expect
that given these associations, event-related fear might be a mediator between illness severity
and intentions to quit. However, our exploratory mediation analysis did not support this.
Weinstein [13] has suggested that between-subjects analyses may not be ideally suited for
understanding perceived severity and motivation and recommended using within-subjects
studies. Finally, distinct subgroups of patients might exist. For some, greater severity might
lead to decreased motivation, perhaps because they become stressed or hopeless in the face
of life-threatening diagnoses. For others, greater severity might lead to greater motivation,
perhaps because they believe changing their behavior can improve their illness or help them
to avoid a recurrence. If distinct subgroups co-existed within our sample, it could have
“washed out” the effect.

Limitations
We did not collect data during low census hours (12:00 midnight to 8:00 A.M.). This could
mean our sample is not representative of the overall emergency department patient
population. The concern over generalizability is ameliorated somewhat since our sample’s
demographics and smoking rates were very similar to our emergency department as a whole,
as well as other published studies in urban EDs [6, 8].

Because of practical demands associated with performing research in a time-sensitive setting
like the ED, we were unable to include other important non-event-related predictors, like
self-efficacy. The study would have been stronger had we been able to include such
constructs. Additionally, the study would have benefited from studying actual quitting
behaviors after the emergency department visit, rather than studying behavioral intentions
exclusively.
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Conclusion
The effect of an acute health event, like an emergency department visit, on the behavior
change process is likely to be very complex and to involve a combination of cognitive,
contextual, and affective factors. Our results suggest that two constructs likely to be
important and which deserve further investigation are causal attribution and event-related
fear. The role of perceived illness severity is less clear. Additional longitudinal studies
should examine how perceived illness severity, perceived susceptibility to future health
events, event-related affect, and general negative affect are related to one another, as well as
how they are related, independently and in combination, to quit intentions and behavior
change milestones.
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Table 1

Descriptive statistics (n=186)

Variable Statistic

Sex, count (%)

Male 103 (56)

Age, mean (SD) 41 years (15 years)

Cigarettes per day

 1–10 142 (74)

 11–20 52 (22)

 21–30 5(3)

 31 + 4 (2)

Heavy smoking index (nicotine dependence),
mean (SD)

1.77 (1.43)

 Nicotine dependence low to moderate (<4) 163 (88)

 Nicotine dependence high (> =4) 23 (12)

Smoking-related causal attribution
a
, mean (SD)

2.85 (2.08)

Perceived illness severity
b
, mean (SD)

4.64 (1.67)

Event-related fear
b
, mean (SD)

4.42 (1.78)

Intentions to quit smoking
b
, mean (SD)

3.82 (1.68)

SD standard deviation

a
Measured with one item, using a seven-point scale (1 = strongly disagree, 4 = neither agree nor disagree, and 7 = strongly agree)

b
Measured by three items, using a seven-point scale (see above). Score represents the mean of the scale’s items
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