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Abstract

Introduction: Absolute and comparative risk perceptions, worry, perceived severity, perceived 
benefits, and self-efficacy are important theoretical determinants of tobacco use, but no measures 
have been validated to ensure the discriminant validity as well as test-retest reliability of these 
measures in the tobacco context. The purpose of the current study is to examine the reliability 
and factor structure of a measure assessing smoking-related health cognitions and emotions in a 
national sample of current and former heavy smokers in the National Lung Screening Trial.
Methods: A sub-study of the National Lung Screening Trial assessed current and former smok-
ers’ (age 55–74; N = 4379) self-reported health cognitions and emotions at trial enrollment and 
at 12-month follow-up. Items were derived from the Health Belief Model and Self-Regulation 
Model.
Results: An exploratory factor analysis of baseline responses revealed a five-factor structure 
for former smokers (risk perceptions, worry, perceived severity, perceived benefits, and self-
efficacy) and a six-factor structure for current smokers, such that absolute risk and compara-
tive risk perceptions emerged as separate factors. A confirmatory factor analysis of 12-month 
follow-up responses revealed a good fit for the five latent constructs for former smokers and 
six latent constructs for current smokers. Longitudinal stability of these constructs was also 
demonstrated.
Conclusions: This is the first study to examine tobacco-related health cognition and emotional 
constructs over time in current and former heavy smokers undergoing lung screening. This study 
found that the theoretical constructs were stable across time and that the factor structure differed 
based on smoking status (current vs. former).
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Introduction

Health cognitions have long been recognized as important constructs 
that influence tobacco use and smoking cessation,1 and they play an 
important role in several health behavior models. Numerous health 
behavior models have been developed to identify cognitive and affec-
tive factors that influence behavior change. The Health Belief Model 
(HBM) posits that behavior depends primarily on the value placed by 
individuals on a particular goal and their estimate of the likelihood 
that a given action will achieve that goal.2 HBM suggests that before 
taking health-relevant actions (to avoid or prevent illness), individuals 
assess disease severity, perceived susceptibility, the perceived benefits of 
enacting change to reduce the risk, and level of self-efficacy.2 Perceived 
susceptibility is an assessment of one’s chances of being afflicted with a 
certain disease, which can be further separated into estimates of one’s 
absolute (own)  risk and comparative risk (one’s risk relative to that 
of other people). Perceived severity refers to one’s belief about how 
serious the consequences of this disease might be for oneself. Perceived 
benefits are one’s beliefs about the positive outcomes associated with a 
health-relevant action to reduce disease risk. Lastly, self-efficacy is the 
confidence one has to execute the health-relevant action.3

Another factor that may influence behavior change, but is not 
considered in the HBM, is affect. The Self-Regulation Model4 pos-
its that behavioral choices derive from an interplay of personal 
cognitive and emotional evaluations of an illness threat and behav-
ioral response. For example, a smoker might experience a cough 
that triggers both cognitive evaluations (eg, “perhaps I  am com-
ing down with a cold, but maybe it is something worse because 
I smoke”) and emotional evaluations (eg, “I am worried about what 
the cough might represent because I smoke”). Adding an emotional 
component such as worry (frequency and intensity) to the meas-
urement of HBM cognitive constructs of behavior change affords 
a more comprehensive examination of the predictors of behavior 
change. Research has shown that affect related to risk, including 
worry, is distinguishable from commonly used cognitive measures 
such as perceived susceptibility.5,6 Moreover, affective responses 
such as worry are often stronger predictors of health behavior than 
risk perception alone, and can interact with risk, making both cog-
nitive and affective evaluations important for consideration in any 
health context.7–9

Research relating the HBM constructs to smoking behavior has 
primarily focused on cessation, but with mixed results,10–16 which 
may be attributable to inconsistencies in how these constructs were 
measured. For example, Warnecke et al.16 found that perceived sus-
ceptibility predicted smoking cessation, whereas Aho10 only observed 
effects of perceived severity. Mallaghan and Pemberton12 found 
that perceived susceptibility, operationalized as risk perceptions of 
smoking harm, was significantly related to cessation, yet Croog and 
Richards11 found no HBM constructs related to smoking cessation.

Absolute and comparative risk perceptions of smoking have been 
treated with little consistency in measurement approach.17 Only one 
study to date, conducted with smokers recruited for a smoking ces-
sation trial, has demonstrated cross-sectionally that comparative 
and absolute risk perceptions are distinct constructs as supported 
by an exploratory factor analysis (EFA).18 Moreover, research in the 
context of lung screening showed that current smokers with a long-
term, heavy smoking history have distinct cognitions and emotions 
compared to those of former smokers with a long-term, heavy smok-
ing history.19 For example, current smokers held significantly higher 
perceptions of worry about lung cancer and smoking related disease 
compared to former smokers.19

This study developed a smoking-related health cognition and 
emotion inventory focused on lung cancer and smoking-related 
disease (SRD) for long-term, older, current or former heavy smok-
ers (30 pack-years or more). Older former and current smokers 
are both at increased risk for negative health outcomes.20 A better 
understanding of the underlying cognitions and emotions of smok-
ing behavior may prove particularly useful in the development of 
future research and intervention strategies. In particular, longitudi-
nal assessments are needed to determine the consistency and stabil-
ity of these constructs. These constructs were examined as part of a 
longitudinal risk perception sub-study conducted with the National 
Lung Screening Trial (NLST). The NLST is a national clinical trial 
which determined the effectiveness of low-dose computed tomogra-
phy compared to traditional chest x-ray screening in decreasing lung 
cancer-related morbidity and mortality. Clinical trial results have 
been reported elsewhere.21

The current study sought to examine participant responses to an 
NLST risk perception sub-study questionnaire in order to inform 
the measurement of smoking-relevant health beliefs. Despite empiri-
cal research demonstrating the importance of these constructs in 
tobacco research,1,22–27 no prior research has sought to demonstrate 
both the discriminant validity as well as the test-retest reliability of 
these measures.

Methods

Participants and Procedure
At the time of recruitment into NLST, participants were 
55–74  years of age, current or former (quit within the past 
15 years) smokers with a history of 30 pack-years or more, had 
no history of lung cancer, had not been treated for any cancer 
within the past 5  years other than a non-melanoma skin can-
cer, and were not participating in any other screening or cancer 
prevention trial. The American College of Radiology Imaging 
Network (ACRIN) NLST executive committee granted permis-
sion to administer the risk perception questionnaire as a sub-
study within the ACRIN arm of the trial. Eight of the 23 ACRIN 
sites participated in the sub-study. From December 2003 to 
March 2004, all trial enrollees at these sites were invited to com-
plete the sub-study questionnaire as part of the trial enrollment 
and 12-month follow-up screen. The risk perception sub-study 
began at the end of ACRIN trial enrollment, limiting the number 
of participants available to complete the sub-study questionnaire 
at baseline. Consequently, anyone entering the trial was invited to 
complete the sub-study questionnaire at baseline and 12-month 
follow-up, while those who had already entered the trial were 
invited to complete just the 12-month follow-up questionnaire. 
Nearly 90% of participants who completed the follow-up also 
completed the risk perception questionnaire.28 Baseline smoking 
status and recruitment site differed significantly for non-com-
pleters versus completers, and significantly more non-completers 
were current smokers.28 Prior to trial administration, the study 
questionnaire was cognitively tested with 15 participants from 
the Brown University ACRIN site (For additional details on the 
trial and risk perception sub-study methods, see NLST Research 
Team21; Park et al.19).

Data were categorized into baseline or 12-month follow-up catego-
ries. This resulted in 625 baseline participants (342 current and 283 
former smokers; 214 participants had baseline data only), and 4165 
follow-up participants (2094 current and 2070 former smokers; 410 
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longitudinal participants had both baseline and 12-month data). Thus, 
in total, 4379 participants were included in analyses. Participant char-
acteristics and smoking history appear in Table 1.

Measures
The current analysis focuses on 22 items included in the sub-study 
questionnaire. Items were developed based on constructs from 
the HBM and Self-Regulation Model.19 Questions appeared in 
the following order: risk perceptions, worry, self-efficacy to quit, 
perceived benefits of quitting, and perceived severity of smoking 
(Supplementary Table 1). As part of the trial, sociodemographic and 

smoking behavior items were collected (see www.acrin.org/Default.
aspx?tabid=282 for the main NLST data forms).

Sociodemographic Information
Participants’ age, gender, race, and ethnicity were collected at 
baseline.

Smoking Behavior
Participants responded to open-ended questions: the age at which 
they began smoking daily, how many cigarettes they smoked per 
day at their highest smoking volume, and at what age they had quit 

Table 1. Participant Characteristics at Baseline and Psychosocial Construct Means at Baseline and Follow-up

Longitudinal sample Total sample

Current smokers, n = 199 Former smokers, n = 211 Current smokers, n = 2237 Former smokers, n = 2142

Sociodemographic characteristics

Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Age 60.3 (4.5) 61.8 (5.3) 60.8 (4.8) 62.2 (5.2)

N (%) N (%) N (%) N (%)

Gender
 Male 97 (48.7) 133 (63.0) 1242 (55.5) 1252 (58.5)
 Female 102 (51.3) 78 (37.0) 996 (45.5) 889 (41.5)
Race
 White 178 (89.4) 202 (95.7) 2002 (89.5) 2050 (95.7)
 Black 20 (10.1) 7 (3.3) 220 (9.8) 77 (3.6)
 Other 1 (0.5) 2 (0.9) 17 (0.7) 14 (0.7)
Ethnicity
 Hispanic/Latino 0 (0.0) 1 (0.5) 12 (0.5) 8 (0.4)
 Non-Hispanic/Latino 199 (100) 210 (99.5) 2225 (99.5) 2132 (99.6)

Smoking characteristics

Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Age started smoking 16.6 (3.9) 16.1 (2.9) 16.5 (3.9) 16.2 (3.4)
Number of years smoking 43.2 (5.3) 38.8 (7.6) 43.8 (5.8) 39.0 (8.8)
Pack-years 56.5 (20.1) 57.0 (24.0) 56.1 (21.6) 59.0 (26.7)
Cigarettes smoked per day 26.3 (9.0) 29.9 (12.3) 25.7 (9.1) 30.6 (12.7)

Psychosocial constructs

Baseline constructs Follow-up constructs

Current smokers, n = 342 Former smokers, n = 283 Current smokers, n = 2082 Former smokers, n = 2057

Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Absolute risk perceptions 3.75 (0.82) 3.43 (0.85) 3.73 (0.79) 3.43 (0.88)
Comparative risk perceptions 3.64 (0.79) 3.28 (0.78) 3.66 (0.76) 3.29 (0.81)
Overall risk perceptions 3.68 (0.73) 3.34 (0.75) 3.69 (0.71) 3.35 (0.79)
Worry 2.49 (071) 2.24 (0.68) 2.53 (0.70) 2.22 (0.66)
Perceived benefits 3.00 (0.74) 3.27 (0.67) 2.99 (0.71) 3.36 (0.61)
Perceived severity 4.54 (0.57) 4.65 (0.42) 4.49 (0.54) 4.59 (0.45)
Self-efficacy 2.69 (1.12) 4.63 (0.75) 2.85 (1.13) 4.65 (0.77)

Only a subset of participants at baseline completed the risk perception questionnaire resulting in a smaller sample size (baseline sample). Additionally, of the subset 
of participants at baseline who completed the sub-study questionnaire, only a subset of those also completed the follow-up questionnaire (longitudinal sample). 
Chi-squares and t tests were used to compare the longitudinal sample to all other participants on baseline sociodemographic and smoking characteristics. None of 
these comparisons were statistically significant (all chi-squares < .45, all t tests < 1.88, all Ps > .06).

http://ntr.oxfordjournals.org/lookup/suppl/doi:10.1093/ntr/ntv091/-/DC1
http://www.acrin.org/Default.aspx?tabid=282
http://www.acrin.org/Default.aspx?tabid=282
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(former smokers). Using this information, number of years spent 
smoking and pack years were calculated by multiplying the number 
of years spent smoking by the number of packs smoked per day.

Smoking Risk Perceptions
The sub-study risk perception questionnaire captured individuals’ 
perceptions of absolute and comparative risk first of lung cancer and 
then of other SRDs. Risk perceptions were assessed with 10 items29–31  
(See Supplementary Table 1 for all items and alphas for each con-
struct by smoking status and time point).

Absolute risk perception was assessed with four items. 
Comparative risk perception was assessed with six items. 
Comparative risk perceptions can differ based on the nature of the 
comparison group32; thus the questionnaire assessed comparative 
risk using three different referent groups; participants were asked 
if they were in danger of developing lung cancer and other SRDs 
compared to (1) the average person, (2) others of the same age and 
sex, and (3) other former/current smokers.

Self-Efficacy to Quit Smoking/Remain Quit
Self-efficacy was measured with a single item.33

Worry
Worry about lung cancer and other SRDs was assessed with four 
items about intensity and frequency of worry.29,34

Perceived Benefits of Quitting Smoking
Perceived benefits were assessed with three items that asked about 
the benefits of quitting in terms of reducing risk for lung cancer and 
SRDs.29,35

Perceived Severity
Perceived severity was measured with four items assessing the health 
consequences and severity of lung cancer and SRDs.36

Data Analysis
As it was determined that former and current smokers had distinct risk 
perceptions,19 all analyses were conducted separately for former and 
current smokers. An EFA using baseline data examined the smoking-
relevant factors that emerged from the set of 22 items. Theorized con-
structs included perceived risk, worry, self-efficacy to quit, perceived 
benefits of quitting, and perceived severity of lung cancer and SRDs. 
We used confirmatory factor analysis (CFA) using the 12-month fol-
low-up data to validate the exploratory factor structures identified. 
Finally, for participants with data available at both time points, we 
computed correlations between constructs at baseline and 12-month 
follow-up to assess the coefficient of stability, or reliability, separately 
for former and current smokers. Guided by the EFA and CFA results, 
we also created composite variables for each construct and assessed 
test-retest reliability across baseline and follow-up data.

We used SPSS v19 to conduct EFA of the baseline risk perception 
questionnaire data using principal components extraction and vari-
max rotation of factors (n = 625). EFA was used to explore the latent 
structure of the dataset, extract the factor structure, and examine 
internal reliability. We used MPlus version 637 to perform CFA on the 
follow-up sample (n = 3263) using a structural equation modeling 
approach with maximum likelihood estimation. CFA examines the 
extent to which a hypothesized factor structure is consistent with 
observed covariances.38 Our hypothesized factor structures follow 

theoretically from the HBM and were informed by the EFA. Self-
efficacy was included as a measured variable rather than a construct, 
given that a self-efficacy construct would have only one indicator 
due to the single-item measure. Raw data were then imported into 
MPlus for analysis. CFA model fit was assessed using a number of 
methods: standardized root means square residual (SRMR; accept-
able fit ≤ .08), root mean square error of approximation (RMSEA; 
acceptable fit confidence interval [CI] < .06 to .08), Tucker-Lewis 
Index (TLI; acceptable fit ≥ .95), and the comparative fit index (CFI, 
acceptable fit ≥ .95). We assessed modification indices to improve 
model fit, correlating error terms of indicators if the modification 
index for the correlation was above 50. Lastly, we computed cor-
relation coefficients between baseline and follow-up risk perception 
questionnaire constructs to assess stability over time (n = 410).

Results

Exploratory Factor Analysis
A principal components analysis with varimax rotation was used to 
reduce the 22 baseline items to a set of factors. Five factors emerged 
for former smokers: risk perceptions, worry, perceived benefits, per-
ceived severity, and self-efficacy. Communalities were all relatively 
high (no values < 0.52) which implied the variables were well defined 
by the five-factor structure. With a loading cut of 0.45, all variables 
loaded onto at least one factor, and there was one complex vari-
able (loaded on more than one factor). The item capturing chance of 
getting a SRD compared to other smokers also loaded on the self-
efficacy item (see online Supplementary Table 2 for rotated factor 
loadings and percent of variance explained by each factor).

Six factors emerged for current smokers: absolute risk percep-
tions, comparative risk perceptions, worry, perceived benefits, per-
ceived severity, and self-efficacy. Communalities were all relatively 
high (no values < 0.67), implying the variables were well-defined 
by the six-factor structure. With a loading cut of 0.45, all variables 
loaded onto at least one factor, and there were no complex variables 
(See online Supplementary Table 2 for rotated factor loadings and 
percent of variance explained by each factor).

Confirmatory Factor Analysis
Next, two CFAs were conducted to validate the exploratory factor 
structures identified using 12-month follow-up data (former smoker 
n = 1624; current smoker n = 1639). Figures 1 and 2 present the final 
CFA results with standardized parameter estimates from the former 
and current smoker samples respectively, fit indexes, and squared 
multiple correlations indicating variance accounted for by the latent 
constructs for the observed variables.

For former smokers, standardized factor loadings of items to five 
latent constructs ranged between 0.55 and 0.89 after the application 
of CFA (Figure 1). All factor loadings were significant. The fit indi-
ces for the original model (without correlations among error terms 
in accordance with modification indices) were χ2 (200) = 5818.45,  
P < .001, CFI = .752, TLI = .714, RMSEA = .132, CI = .129, 134, 
and SRMR  =  .057. Thirty-five correlations between error terms 
were incorporated into the final model in response to modifica-
tion indices resulting in a final model fit of χ2 (165)  =  1335.11,  
P < .001, CFI = .948, TLI = .928, RMSEA = .066, CI = .063, .069, 
and SRMR = .042.

For current smokers, factor loadings of items to six latent con-
structs ranged between 0.65 and 0.92 after the application of CFA 

http://ntr.oxfordjournals.org/lookup/suppl/doi:10.1093/ntr/ntv091/-/DC1
http://ntr.oxfordjournals.org/lookup/suppl/doi:10.1093/ntr/ntv091/-/DC1
http://ntr.oxfordjournals.org/lookup/suppl/doi:10.1093/ntr/ntv091/-/DC1


325Nicotine & Tobacco Research, 2016, Vol. 18, No. 3

(Figure  2). All factor loadings were significant. The fit indices for 

the original model were χ2 (195) = 5060.75, P < .001, CFI = .800, 

TLI =  .763, RMSEA =  .123, CI =  .120, .126, and SRMR =  .046. 

Thirty-five correlations between error terms were incorporated into 

the final model in response to modification indices, resulting in a final 

model fit of χ2 (160) = 1087.93, P < .001, CFI = .962, TLI = .945, 

RMSEA = .059, CI = .056, .063, and SRMR = .032.

Coefficient of Stability
Among participants with data at both baseline and 12-month fol-

low-up (n = 410), we computed correlations between the constructs 

to assess the coefficient of stability, or reliability, separately for for-
mer and current smokers. For former smokers, correlations ranged 
from .40 to .68 (see the diagonals of Table 2 for former and current 
smoker correlations), indicating a moderate to high degree of conti-
nuity over the follow-up period.41 For current smokers, correlations 
ranged from .47 to .69, also indicating moderate to high degrees of 
continuity for constructs over the follow-up period.

Discussion

This study provides psychometric data on an inventory of smok-
ing-related health cognitions and emotions, based on the HBM and 
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Figure 1. Confirmatory factor analysis for former cigarette smokers.
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Self-Regulation Model, which were included in a sub-study of the 
National Lung Screening Trial. An EFA with 22 items yielded a 
five-factor solution for former smokers and a six-factor solution for 
current smokers. The same pattern emerged in a CFA. This study 
also demonstrated that these smoking-related constructs remained 
stable across time among both current and former heavy smokers. 
Longitudinal stability in smokers’ risk perceptions has not been 
shown previously and, as found here, is particularly notable given 
that participants were undergoing screening that provided informa-
tion on the presence or absence of lung abnormalities.28 This is also 
the first study to develop a smoking-related health belief and emo-
tion inventory focused on lung cancer and SRD for a national sam-
ple of current and former smokers.

Health beliefs are the focus of a large amount of empirical 
research on tobacco control interventions.1,22–27 However, despite 
the centrality of these constructs in tobacco research, little work has 
been conducted to ensure the discriminant validity of these meas-
ures, a critical step in ensuring the validity of any measure.40 In a 
sample of heavy lifetime current and former smokers, we found evi-
dence for the discriminability of health cognition and emotion con-
structs derived from major health behavior theories.2,4 Consistent 
results emerged from an EFA conducted on baseline items and a CFA 
from a 1-year follow-up assessment, increasing our confidence in the 
observed factor structure.

One important finding was that the factor structure differed for 
current versus former smokers, such that risk perception split into two 
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Figure 2. Confirmatory factor analysis for current cigarette smokers.
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distinct factors (absolute and comparative risk perceptions) for current 
but not former smokers. There are several potential explanations for 
this difference. Comparative risk evaluations require a deeper, more 
complex level of processing because they require both an assessment of 
personal risk and a comparison of that risk with that of a comparison 
target (eg, the average smoker). Thus, one possibility is that former 
smokers may engage in more in-depth cognitive processing of risk 
information than current smokers, leading to greater consistency in 
their absolute and comparative perceptions. Indeed, qualitative inter-
views with a subset of participants in the current sub-study suggested 
a deeper level of processing of personal risk by former compared to 
current smokers who might not engage in this level of processing.41 
When asked about their risk of lung cancer, current smokers often gave 
“uncertain and vague” responses (eg, “I don’t know… I have no idea.”), 
whereas former smokers “were likely to give a definitive response, per-
centage, or a justification for their response” (Park et al.41, p. 169).

A related possibility is that current smokers may distinguish 
between absolute and comparative risk as a method of dissonance 
reduction. For instance, putting oneself at high perceived absolute 
risk of lung cancer by continuing to smoke may be easier to accept 
as long as one does not think the risk is high compared to others. 
Much work has demonstrated that current smokers engage in cogni-
tive strategies to downplay their perceptions of risk and vulnerabil-
ity, a type of dissonance reduction that discourages quitting.23,41–43 
In theory, absolute and comparative risk perceptions may emerge as 
distinct constructs if current smokers prefer to minimize perceptions 
of both types of risk but are more constrained in their evaluations 
of one type than the other.44 Former smokers, on the other hand, 
have already completed behavior change with respect to smoking 
and have less reason to engage in motivated reasoning and biased 
information processing.45

Limitations
The sub-study questionnaire was administered to a subset of par-
ticipants enrolled in the National Lung Screening Trial. Thus, it is 

limited in its scope and applicability given that the participants were 
current or former heavy (30 pack-years or more) smokers engaged in 
a clinical trial. The psychometrics of this instrument should be exam-
ined in other populations. Although smoking behavior was based 
on self-reports, research suggests this is a reliable measure of smok-
ing behavior.46,47 The items were developed based on the HBM and 
Self-Regulation Model and thus do not include other constructs (eg, 
outcome expectancies, social norms, fear) that may be important. In 
addition, self-efficacy was only assessed using a single item of quit-
ting self efficacy. A greater number of former smokers than current 
smokers completed follow-up, which may have had an impact on 
the stability coefficient; however given that the CFA replicated the 
exploratory factor analysis this is a minor concern. Despite these 
limitations, our findings are useful for furthering knowledge about 
health belief models and measurement of smoking-related health 
beliefs among current and former smokers.

Implications
Understanding the cognitions and emotions that influence smoking-
related behavior change and maintenance is important to reducing 
tobacco related morbidity and mortality. By providing evidence that 
this inventory has sound psychometric properties with distinct fac-
tors maintained across time, this study provides researchers and 
clinicians with a framework for understanding and evaluating the 
constructs underlying smoking-related behavior change. Given the 
recently released national US Preventive Services Task Force guide-
line for annual lung cancer screening among people aged 55 to 80 
with a 30 pack-year history of smoking,48 there will be many oppor-
tunities for patients and clinicians to discuss perceived risk, worry, 
perceived severity, perceived benefits of quitting, and self-efficacy to 
quit. Research reported here and elsewhere41 suggests that current 
smokers may benefit from opportunities to actively consider their 
risk, such as by asking them to generate their own list of conse-
quences of smoking.24,49 The inventory developed and validated 
in this study can guide clinicians in assessing the smoking-related 

Table 2. Coefficient of Stability Analysis (Total n = 410)

Former smokers (n = 211)

Overall risk 
follow-up

Worry 
follow-up

Perceived benefits 
follow-up

Perceived severity 
follow-up

Self-efficacy  
follow-up

Overall risk baseline .68*** .41*** −.14**** .17* −.01
Worry baseline .50*** .65*** −.04 .27*** .004
Perceived benefits baseline −.15* .01 .58*** .21** .32***
Perceived severity baseline .18* .29*** .20** .55** .10
Self-efficacy baseline −.04 −.11 .18* −.001 .40***

Current smokers (n = 199)

Absolute risk 
follow-up

Comparative risk 
follow-up

Worry 
follow-up

Perceived benefits 
follow-up

Perceived severity 
follow-up

Self-efficacy  
follow-up

Absolute risk baseline .49*** .46*** .35*** .15**** .34*** −.03
Comparative risk baseline .56*** .63*** .46*** .16* .40*** −.07
Worry baseline .30*** .43*** .69*** .22** .42*** −.09
Perceived benefits baseline .28*** .14**** .26** .49*** .26** .08
Perceived severity baseline .32*** .41*** .40*** .22** .59*** −.03
Self-efficacy baseline −.11 −.26** −.03 .02 −.15**** .47***

*P < .05; **P < .01; ***P < .001; ****P < .10.
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health cognitions and emotions of their lung screening patients and 
those considering undergoing lung screening.

Future research should explore whether current smokers’ dis-
tinction between absolute and comparative risk is associated with 
lower quit intentions or reduced rates of quitting. In other health 
domains such as cancer screening, consistency in health beliefs has 
been found to be critical in motivating and sustaining behavior 
change.50 A  similar effect for smoking would suggest a greater 
need to address the interrelations among various health cognitions 
and emotions—rather than simply their absolute levels—in health 
communication and cessation counseling. Further understanding 
of how health beliefs change over time and how this relates to 
smoking behavior (eg, smoking cessation and initiation) will also 
help us to better understand intervention points and strategies.

Supplementary Material

Supplementary Tables 1 and 2 can be found online at http://www.
ntr.oxfordjournals.org
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