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Abstract

Risk perception is an important construct in many health behavior theories. Smoking risk percep-
tions are thoughts and feelings about the harms associated with cigarette smoking. Wide variation
in the terminology, definition, and assessment of this construct makes it difficult to draw con-
clusions about the associations of risk perceptions with smoking behaviors. To understand op-
timal methods of assessing adults’ cigarette smoking risk perceptions (among both smokers and
nonsmokers), we reviewed best practices from the tobacco control literature, and where gaps were
identified, we looked more broadly to the research on risk perceptions in other health domains.
Based on this review, we suggest assessments of risk perceptions (1) about multiple smoking-
related health harms, (2) about harms over a specific timeframe, and (3) for the person affected by
the harm. For the measurement of perceived likelihood in particular (ie, the perceived chance of
harm from smoking based largely on deliberative thought), we suggest including (4) unconditional
and conditional items (stipulating smoking behavior) and (5) absolute and comparative items and
including (6) comparisons to specific populations through (7) direct and indirect assessments. We
also suggest including (8) experiential (ostensibly automatic, somatic perceptions of vulnerability
to a harm) and affective (emotional reactions to a potential harm) risk perception items. We also
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offer suggestions for (9) response options and (10) the assessment of risk perception at multiple
time points. Researchers can use this resource to inform the selection, use, and future develop-

ment of smoking risk perception measures.

Implications: Incorporating the measurement suggestions for cigarette smoking risk perceptions
that are presented will help researchers select items most appropriate for their research questions
and will contribute to greater consistency in the assessment of smoking risk perceptions among

adults.

Introduction

There are about 1.1 billion smokers worldwide (21% of the world’s
population) aged 15 years and older.! However, causal evidence of
the harms of smoking and decades of research and work to define
and implement effective tobacco control programs and policies have
contributed to the reduction of cigarette smoking.> Smoking preva-
lence in very high Human Development Index (HDI) countries,?
after declining for several years, has plateaued. Meanwhile smoking
in many medium- or high-HDI countries continues to rise or remain
high, and in some low-HDI countries, smoking has increased.* The
public’s inaccurate perceptions of smoking risk’® may be one con-
tributing factor and have motivated public health proponents to
increase their understanding of how people view the harms of cig-
arettes. We define smoking risk perceptions as thoughts and feelings
about the harm associated with cigarette smoking. Risk perceptions
are central to numerous health behavior theories, and attempts to
heighten risk perceptions are important in tobacco control efforts
targeting prevention and cessation.®

Despite the appeal of risk perceptions as predictors of smoking-
related behaviors, variations in terminology, operational definition,
and measurement make it difficult to draw conclusions about the
association of risk perceptions with such behaviors. For example,
one study found that smokers in the United States (US) overestimate
their risk for lung cancer” (which is a finding that might result from
people’s difficulties using numerical response options®). However,
other research has shown that smokers in the US underestimate their
own risk of lung cancer relative to others.™ These inconsistencies
may stem from the variations in how risk perceptions are measured,
as Weinstein'® observed over two decades ago. A recent review of
tobacco control research found considerable heterogeneity among
risk perception assessment methods, including variation in how re-
spondents are queried about different harms (eg, general vs. specific
disease risk), timeframes (eg, next 10 years vs. lifetime), risk targets
(eg, self or other people), and different formats and response scales.®
Furthermore, some researchers may adopt risk perception measures
with a less-than-optimal consideration of whether features of the
measures (eg, question specificity) match study goals, hypotheses,
and populations (e.g., local, regional, or global). For example, re-
searchers may select risk perception items from a national or global
survey that may be too general for the purpose of a more specific
study. It is scarcely surprising that prior studies have not provided
definitive conclusions about associations between smoking risk
perceptions and behaviors.!'"'* Both selecting the appropriate as-
sessments and interpreting disparate outcomes, based on different
measures, are ongoing challenges in tobacco control.

This paper aims to provide guidance on measuring smoking risk
perceptions for adult smokers and nonsmokers, as most of the lit-
erature on cigarette risk perceptions focuses on adults.® Research
has shown that adolescents and adults may differ in their risk per-
ceptions, with the former viewing risky behaviors as significantly

less harmful.'* With the emergence of other tobacco and nicotine-
containing products and changes in use patterns among youth (eg,
the dramatic rise in e-cigarette use in the US"), the assessment of risk
perceptions among adolescents may necessitate different consider-
ations. For example, US data show that when assessing perceptions
of harm associated with use of tobacco products other than cigar-
ettes, comparisons of harm across products can be useful.’® Also,
when conducting studies with adolescents, using vignettes to assess
risk perception may be more engaging than conventional survey
questions.'”

This article presents researchers with guidance to inform the
selection, use, and future development of measures of cigarette
smoking risk perceptions for adults. We present an overview of risk
perception measurement characteristics with an emphasis on the im-
portance of specificity in measurement. A description follows of as-
sessment tools for different aspects of perceived likelihood and for
affective and experiential risk perceptions in particular. Finally, we
address several methodological issues such as the selection of re-
sponse scales, the importance of longitudinal studies, and the future
directions for smoking risk perception research. Where empirical
evidence from smoking research is mixed or unavailable, research
in other health domains is consulted, expert opinions are offered,
or new questions for researchers are suggested. Table 1 summarizes
key smoking risk perception measurement characteristics: harm,
timeframe of harm, target of harm, use of conditional versus un-
conditional on smoking behavior risk estimates, and dimension (ie,
perceived likelihood, experiential risk perception, and affective risk
perception). In the interests of clarity and brevity, we do not dis-
cuss several other risk-related constructs, such as perceived severity,
knowledge,'® anticipated regret,” and cognitive biases.?

Specificity in Measuring Cigarette Smoking
Risk Perception

A useful place to begin is with Brewer et al.’s>' recommendations for
measuring perceptions related to the likelihood of harm. Adapting
these recommendations to the smoking domain, a questionnaire item
should: (1) focus on specific harms rather than general ones (eg, lung
cancer rather than “disease”), (2) identify a timeframe for the harm
(eg, in your lifetime rather than no timeframe specified), (3) specify
the person or target for whom the risk is being evaluated (eg, self, a
smoker your age and sex), and (4) make the risk perception contin-
gent on smoking behavior or exposure (eg, “If you continue smoking
the same number of cigarettes every day, how likely do you think it
is that you will...,” “If you stay quit, how likely do you think you
will...,” or “If you never start smoking, how likely do you think you
will...”). In a meta-analysis of vaccination research, Brewer et al.?
found that studies using more specific measures reported stronger as-
sociations between risk perceptions and health behavior than studies
using less specific measures. Specificity standards were also proposed
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Table 1. Characteristics of Smoking Risk Perception Items

Characteristic Description Levels of characteristic

Example item
(relevant text italicized when needed)

Harm Health or other General: Generic problem
problem caused Broad: Problem category

by behavior Specific: Specific problems

Timeframe of harm
until one might or a lifetime
experience the

harm timeframe

Target of harm Person who

experiences the to himself or herself

harm Other: Respondent answers about the

harm to other people

Comparison: One person compared to

another

Statement of
whether
respondent

Conditional on
smoking behavior

protective behavior

engages in a risk

or protective protective behavior

The length of time  Unit: Time in days, weeks, months, years,

Unspecified: Does not specify the

Self: Respondent answers about the harm

Conditional: Makes the risk assessment
contingent on a risk behavior or

Unconditional: Does not specify a risk or

How likely do you think it is that you will experience harm?!
How likely do you think it is that you will get cancer? !
How likely do you think it is that you will get lung cancer?'

How likely do you think it is that you will get lung cancer in
your lifetime?!
How likely do you think it is that you will get lung cancer?!

How likely do you think it is that you will get lung cancer?!

How likely do you think it is that an average person your age,
race, and sex will get lung cancer?!

Compared to an average person your age, race, and sex, how
likely do you think it is that you will get lung cancer in
your lifetime??

If you continue smoking the same number of cigarettes every
day, how likely do you think it is that you will get lung
cancer?!

How likely do you think it is that you will get lung cancer?!

Perceived likelihood: Perceived probability How likely do you think it is that you will get lung cancer?!

behavior

Dimension Aspect of risk
perception of experiencing a harm, based on
measured deliberative thought

Experiential risk perception: Perceived

I feel vulnerable to getting lung cancer.’?

vulnerability to a harm, based on a
quick response made without much

deliberative thought

Affective risk perception: Emotional
response to a potential harm

How worried are you about getting lung cancer?*

Conventional response options

Not at all likely, A little likely, Somewhat likely, Very likely, Extremely likely, Don’t know.
2Much less likely, Less likely, About as likely, More likely, Much more likely, Don’t know.
3Strongly disagree, Somewhat disagree, Neither disagree nor agree, Somewhat agree, Strongly agree.

“Not at all, Slightly, Moderately, Very, Extremely.

by The National Academies of Sciences, Engineering, and Medicine*
for studies of modified risk tobacco products. Complementing this
guidance, the following sections offer 10 suggestions for measuring
adults’ perceived cigarette smoking risk. These suggestions are devel-
oped based on research examining perceived likelihood, which refers
to the perceived probability of experiencing a harm from smoking.
These perceptions are generally based on deliberative—that is, cog-
nitive or conscious—thought. Two other types of risk perceptions
discussed later in the paper are experiential risk perceptions and
affective risk perceptions. Many of the suggestions are relevant to
these types of risk perceptions as well.

Harm

Specificity of the harm associated with smoking can vary from
general (eg, harm), to broad (eg, cancer), to more specific (eg, lung
cancer). If items refer to only general harm, study results may be
difficult to interpret.?® By including multiple items to assess risk per-
ception for specific harms, researchers can identify the harms per-
ceived to most influence smoking behavior. This premise is grounded
in psychological theory positing that attitudinal items should specify
the outcome(s) that are specific to the target behavior.?* We suggest

using a set of perceived risk items that refer to different smoking-
related health harms (suggestion 1).

Timeframe of Harm

Harms can occur in the short term, long term, or a combination
of both. Thus, the selection of a harm timeframe in risk perception
questions depends on the type of harm being assessed. The selec-
tion of the timeframe also depends partly on the goals of the study.
The most severe harms of cigarette smoking (eg, lung cancer, em-
physema) are cumulative and often take many years to appear. For
example, evaluations of adult smoker-targeted campaigns—such as
the Tips From Former Smokers* campaign in the US that focuses on
personal stories about smoking’s long-term harms—could examine
long-term perceived risk. Other studies may focus on short-term
consequences. For example, among patients diagnosed with cancer
in the US, smokers report a significantly higher symptom burden
(eg, fatigue, nausea, pain) than those who quit smoking before treat-
ment*® and thus may have different short-term perceived risks of
smoking. Future research should examine short- and long-term
harms and the most appropriate timeframes in risk perception ques-
tions. We suggest specifying a harm timeframe when assessing risk
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perceptions (suggestion 2). The questions could specify a particular
timeframe (eg, “How likely do you think it is that you will experi-
ence tooth decay in the next 10 years?”), or “in your lifetime” for
a long-term outcome, such as lung cancer. If several timeframes are
relevant, one can consider using multiple questions.

Target of Harm

A global assessment of harm for other people, all smokers, or an
ambiguous group (eg, “Cigarette smoking represents a major risk
to health”) is less likely to yield meaningful associations with re-
spondents’ behavior than an assessment of their personal risk (eg,
“Cigarette smoking represents a major risk to 2y health”).?2 We
suggest using the person who will potentially be affected by the be-
havior (usually the survey respondent) as the target of risk percep-
tion items (suggestion 3). Respondents can also be asked to rate their
risk relative to that of others, such as smokers, former smokers, or
nonsmokers; this is a comparative measure of perceived risk, which
is discussed later.

Conditional or Unconditional on Smoking Behavior
Some researchers query about the risk of harm without specifying
what behavior the risk is contingent upon (eg, “How likely do you
think it is that you will get lung cancer?”).?? Respondents might an-
swer these unconditional risk questions based on factors salient at
the time but unknown to the researchers (eg, having a close relative
with a smoking-related disease). Importantly, such an item does not
assess whether the respondent expects to change their smoking be-
havior (eg, start or continue smoking, cut down, or stop smoking)
sometime in the future. This mix of possible future intentions will
likely increase error and thereby could obscure the association be-
tween perceived risk and smoking behavior.

Conditional items, in contrast, stipulate the smoking behavior
upon which the perceived risk of harm is contingent, such as the
number of cigarettes regularly smoked.?” Several researchers, in both
international and US studies, have suggested that conditional items
may improve the prediction of smoking behavior.'»*-?’ Although
no studies have examined the superiority of conditional items over
unconditional items in predicting smoking behavior, there is em-
pirical evidence for other health behaviors (eg, dental flossing in
the US,* AIDS-related risk behavior in the Netherlands®’) showing
that conditional risk perception items are stronger predictors of
behavior. Conditional items could use stems, such as “If you con-
tinue smoking the same number of cigarettes every day...?” (cur-
rent smokers), “Considering how long and frequently you used to
smoke, if you stay quit...” (former smokers), or, “If you never start
smoking...” (never smokers). The National Academies of Sciences,
Engineering, and Medicine report on modified risk tobacco prod-
ucts speculated that the conditional behavior might be better com-
municated in more detailed hypothetical risk scenarios to improve
predictions about behavior?® (eg, “Imagine that you just BEGAN
SMOKING. You smoke about 2 OR 3 CIGARETTES EACH
DAY. Sometimes you smoke alone, and sometimes you smoke with
friends. If you smoke about 2 or 3 cigarettes each day, what is the
chance that ... you will get a bad cough from smoking?”3!). This
possibility requires more study.

If researchers use unconditional items, they may want to sup-
plement them with cognitive interviewing to ascertain what condi-
tions respondents call to mind when answering the questions. At this
time, the field needs more evidence to determine the advantage of
conditional items over unconditional items in the domain of adult

cigarette smoking risk perceptions. We suggest using both uncondi-
tional and conditional perceived risk items to identify differences in
perceived risk of smoking (suggestion 4). If practical considerations
(eg, respondent burden, expense) permit only a single risk perception
item, we suggest conditioning the item on the respondent’s current
smoking behavior, as health behavior models suggest perceived risk
associated with current behavior is more likely to motivate behavior
change.? These first four suggestions are designed to avoid vague
questions and to maximize the chances that respondents will answer
questions about their thoughts of harm related to cigarette smoking
and will avoid ambiguity that may obscure the intended meaning of
the question.

Absolute, Direct Comparative, and Indirect
Comparative Measures

Absolute Versus Comparative Measures of Risk
Perception

The earliest smoking risk perception measures inquired about the
perceived likelihood of harm in absolute, or personal, terms (eg,
“How likely do you think it is that you will get lung cancer?”)." The
original purpose was to determine whether people over- or under-
estimated the disease risks of smoking, typically by comparing the
estimates to population data.'® In contrast to absolute risk, com-
parative, or relative, risk items query about the perceived likelihood
of risk relative to other people (eg, for nonsmokers, “Compared to
smokers, how likely do you think it is that you will get lung cancer
in your lifetime?” or for smokers “Compared to other smokers,
how likely do you think it is that you will get lung cancer in your
lifetime?”). Absolute and comparative likelihood measures are often
highly correlated (eg, people who see their absolute risk as high also
tend to see their comparative risk as high),* and on occasion, abso-
lute and comparative risk perceptions have been combined into a
single index for analysis.**

The associations of absolute and comparative perceived like-
lihood with smoking behavior vary, likely due to heterogeneity in
measurement across studies.’* In a US study, Kaufman et al.*” found
that absolute and comparative risk perception items loaded onto
two distinct factors for smokers, but for former smokers the items
loaded onto a single factor. The authors speculated that smokers are
motivated to differentiate these two concepts—acknowledging their
risk on absolute scales but defending themselves from this threat by
reporting their comparative risk as less than that of others.

In designing items to assess comparative risk, researchers should
select a comparison group that is meaningful to the respondents and
consistent with the study goal.*® For example, if the intention is to
identify what comparison group is considered most important to in-
fluence behavioral intentions to quit smoking, it is best to use items
soliciting a comparison to an aggregate “average” referent group (eg,
“the average US student your age and sex”), which in one study were
shown to be more predictive of behavioral intentions than items soli-
citing comparisons with a single referent (eg, “best friend”).>’ In the
empirical literature examining smoking in the US, comparative risk
items ask current and former smokers to compare their likelihood
of harm to that of “other former/current smokers” (eg, Park et al.**)
and “others/same race, age, and sex” (eg, Lyna et al.*%). Finally, dis-
parities in smoking and smoking-related outcomes exist, for ex-
ample, by race, ethnicity, education level, socioeconomic status, and
different regions in the US,*! which makes the specificity in compara-
tive risk perception assessment particularly important.
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In summary, existing research on the associations between re-
spondents’ perceptions of their absolute risk likelihood versus their
perceptions of comparative risk likelihood with health behaviors
yields varying conclusions.!?3%3¢ Because most evidence comes from
other health domains, this topic is a promising one for future re-
search examining the perceived likelihood of smoking harms. To fill
this gap, we suggest researchers query both absolute and compara-
tive perceived likelihoods of the harms of smoking and analyze the
measures separately (suggestion 5). Furthermore, we suggest using
specific referent groups (eg, never/former/current smokers your age,
race, and sex) for comparative perceived likelihood questions (sug-
gestion 6).

Direct and Indirect Comparative Measures of

Perceived Likelihood

Comparative perceived likelihood measures take two forms. In the
direct method, a single survey item assesses the perceptions of per-
ceived likelihood of harm relative to a referent (eg, “Compared to
an average person your age, race, and sex, how likely do you think
it is that you will get lung cancer in your lifetime?”). In the indirect
method, separate survey items assess the perceived likelihood for
the respondent (eg, “How likely do you think it is that you will get
lung cancer in your lifetime?”) and a referent (eg, “How likely do
you think it is that an average person your age, race, and sex will
get lung cancer in their lifetime?”). Then, one estimate is subtracted
from the other to establish whether a respondent’s perceived like-
lihood of harm is higher, lower, or the same as their perception of
the referent’s likelihood.*** The direct and indirect comparative
methods have yielded divergent findings. In research studies from
various countries, respondents exhibit pessimistic perceptions of
harm likelihood in direct comparisons but are optimistic in indirect
comparisons.* The exact reasons for these different patterns remain
under investigation.*>*

Of potentially more importance, Krosnick et al.” found that com-
parative indices of likelihood for harm were more strongly associ-
ated with cessation than were absolute judgments in a US sample
of smokers and former smokers. A similar pattern was shown when
testing the associations of direct versus indirect comparisons with
behaviors and behavioral intentions in other health domains.* This
pattern is consistent with the idea that peoples’ health concerns and
behavioral intentions are shaped by their perceptions of social com-
parative standing.’” Thus, measures that are more explicitly “com-
parative” (ie, direct measures) may better predict behavior because
they tap into two important motivators—the perception of one’s
own risk and standing relative to others* (also see Ranby et al.*”
about psychometric problems associated with difference scores de-
rived from absolute scales). More research, however, is needed to
ascertain whether the direct method of assessing comparative likeli-
hood is more reliably associated with smoking behavior relative to
the indirect method. We suggest including both direct and indirect
comparative perceived likelihood items (suggestion 7).

Experiential and Affective Risk Perceptions

Numerous health behavior theories focus on cognitions or delibera-
tive thought.’ Indeed, a review of early studies of risk perceptions,
including smoking-related risk perceptions, emphasized thinking
about the perceived likelihood of experiencing harm.’> However,
risk perceptions also include how people feel about potential harms,
which are distinctly different from perceived likelihood.** Two

important types of feelings about the risk of harm are experiential
risk perceptions (ie, ostensibly automatic, somatic perceptions of
vulnerability to a harm that represent “gut-level” feelings) and af-
fective risk perceptions (ie, emotional reactions to a harm, such as
fear or worry).’>S! Experiential risk perceptions are gut reactions to
harms and could be measured with such statements as: “My first

reaction when I hear of someone getting lung cancer is ‘that could
»s1

2%

be me someday’” and “I feel vulnerable to getting lung cancer.
Affective risk perceptions are emotional responses people experi-
ence when thinking about the harm or potential for harm, and could
be measured with such items as: “How worried are you about get-
ting lung cancer in your lifetime?” or “When you think about lung
cancer, to what extent do you feel fearful?”5!

Although often conflated in practice, experiential and af-
fective risk perceptions are conceptually and empirically distinct.
Conceptually, one’s intuition about experiencing an event is not
equivalent to positive or negative feelings about experiencing the
event.”® For example, people can intuitively feel they are not person-
ally vulnerable to lung cancer (even knowing deliberatively that their
risk for lung cancer is comparatively high), but can still feel scared
when thinking about lung cancer. Accordingly, experiential and
affective risk perceptions are empirically distinct based on factor-
analytic findings*> and research showing distinct associations with
various health behaviors.’** Indeed, two US studies have shown
that experiential risk perceptions are more aligned with deliberative
risk perceptions, such as perceived likelihood, than with affective
risk perceptions.’'> Thinking that something is likely to happen at
a gut-level can occur without necessarily experiencing emotions like
worry and anxiety.**

These three dimensions of risk perception (perceived likelihood,
experiential risk perception, and affective risk perception) each pre-
dict unique variance in health-related intentions and preventive be-
havior, including smoking.*>*> Tobacco control studies have been
more likely to include affective’®” than experiential®® risk percep-
tion items. For example, one longitudinal study in the US found
that both the perceived likelihood of developing a medical condi-
tion and affective risk perceptions (labeled “worry”) mediated the
effects of a brief smoking cessation intervention on considering
quitting.’® Cross-sectional studies have assessed experiential risk
perception in addition to perceived likelihood and affective risk per-
ception. Some studies have found that all three were differentially
associated with smoking intentions, and others found similar—but
independent—associations with smoking intentions. For example,
a cross-sectional examination of adult smokers in the Netherlands
found that intentions to quit smoking were independently associ-
ated with both affective and experiential risk perceptions but not
with perceived likelihood.*> Other cross-sectional and longitudinal
evidence for tobacco and other cancer risk domains from the US
and the Netherlands suggests that affective and experiential risk
perceptions may be as or more important than perceived likelihood
for predicting behavior change.’>*® Conceptualizations of risk per-
ception as affective and experiential are only beginning to be in-
corporated into smoking research, particularly in longitudinal and
experimental studies. We suggest assessing affective and experiential
risk perceptions (suggestion 8).

Response Scales for Risk Perception Items

Researchers have used two main response scale formats in smoking
risk perception items, particularly those measuring perceived
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likelihood: (1) numerical estimates (eg, 0% to 100% chance) and (2)
qualitative verbal descriptors (eg, “not at all likely” to “extremely
likely”). Numerical response scales may pose unique problems; indi-
viduals often have difficulty interpreting numbers, particularly per-
centages and odds, when assessing risk.*»*-! Also, when presented
with a numerical response scale, a substantial proportion of parti-
cipants in a US sample selected 50% or “50 out of 100.”¢* On the
other hand, verbal descriptors, such as “very likely,” are subjective
and do not have reliable numerical equivalents, a problem that is ex-
acerbated among people in the US with low health literacy.®* Given
individuals’ widespread challenges with numerically estimating risk,
however, we suggest that all risk perception items use response scales
with all points labeled with verbal categories (suggestion 9).
Another consideration is the inclusion of a “don’t know” re-
sponse option for perceived likelihood items. US nationally represen-
tative samples have shown that between 7% and 9% of participants
provide a “don’t know” response.®* Individuals who use the “don’t
know” response option generally have demographic characteristics
associated with health disparities (eg, racial minorities), including
lower health knowledge and reduced knowledge acquisition be-
response option
may decrease the number of people using the explicitly provided
response scale, but it can identify an important segment of the

>

haviors and skills.***’ Including a “don’t know’

population that may need a more intensive or different interven-
tion strategy.®**¢ Future research should examine whether adding
a “don’t know” response option improves the behavioral prediction

of perceived likelihood items. We suggest that researchers consider
the benefits and drawbacks of including a “don’t know” response
option when assessing perceived likelihood. If included, sensitivity
analyses should be conducted to determine whether their findings
differ among people who do and do not respond “don’t know.” It is
also unclear whether people are less likely to answer “don’t know”
for affective and experiential risk perception items, as this option has
not often been included with such measures.

Longitudinal Assessment of Risk Perceptions

Studies assessing risk perceptions over time demonstrate consistent
responses, suggesting that these measures are reliable.>”*” One of the
few longitudinal tobacco studies to examine smoking-related risk
perceptions and smoking behavior over time among adults found
that US patients diagnosed with a tobacco-related cancer who quit
smoking reported feeling at lower risk for developing cancer recur-
rence compared to those who continued smoking.®® This finding is
consistent with a risk reappraisal pattern.’! Furthermore, those who
quit smoking but subsequently relapsed (vs. continuing smokers or
those who quit successfully) were most likely to view themselves at
greater risk for cancer recurrence.

One of the challenges for researchers is choosing the frequency
and timing for risk perception measurement. For example, assessing
risk perception in the context of lung cancer screening before and
after the disclosure of screening findings can reveal if and how risk

Absolute

How likely do you think it is that you will

Unconditional

get lung cancer in your lifetime?!

Perceived Likelihood

If you continue smoking the same number of
cigarettes every day, how likely do you think it is that you
will get lung cancer in your lifetime?1

Conditional

Compared to an average person your age, race,
and sex, how likely do you think it is that you
will get lung cancer in your lifetime??

) Response options

1 Not at all likely, A little
likely, Somewhat likely,
Very likely, Extremely
likely, Don’t know
2Much less likely, Less

Unconditional

likely, About as likely,

Direct
Comparative

More likely, Much more
likely, Don’t know
3 Strongly disagree,

Conditional

Comparative
Perceived Likelihood

Indirect
Comparative?

Imagine that you continue smoking the same number
of cigarettes every day. Compared to an average person your
age, race, and sex, how likely do you think it is that
you will get lung cancer in your lifetime?2

Unconditional

How likely do you think it is that an average person
your age, race, and sex will get lung cancer in
their lifetime?!

Experiential

—
——

| feel vulnerable to getting lung cancer.?

Affective

—

How worried are you about getting
lung cancer in your lifetime?*

Figure 1. Example survey items for assessing adult cigarette smokers’ risk perceptions of lung cancer.

Somewhat disagree,
Neither agree nor
disagree, Somewhat
agree, Strongly agree
4Not at all, Slightly,
Moderately, Very,
Extremely

Note

aWhen using an
indirect comparative
assessment also
assess absolute
perceived likelihood.
A difference score is
used to assess the
individual's
comparative
perceived likelihood.
Indirect comparative
conditional items
could take various
forms and are not
shown.
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perceptions are altered by learning the findings and whether they
motivate later smoking cessation.>»** More research is needed to de-
termine whether temporal variation in risk perceptions should be
captured using more frequent assessments, such as ecological mo-
mentary assessment, to ascertain when risk estimates best predict
behavior (ie, days, weeks, months). We suggest that researchers
consider assessing risk perceptions at multiple time points to track
changes (suggestion 10), for example, before and after the delivery
of tobacco treatment interventions including a risk communication
component.”” However, researchers should always consider whether
assessing risk perceptions directly before an intervention may af-
fect people’s response to the intervention and/or risk perception
responses after the intervention (eg, because of priming, demand
characteristics, or reactivity).

Final Considerations

Example items and response options for assessing smoking risk per-
ceptions of adult smokers appear in Figure 1. This item tree applies
the suggestions provided in this article to illustrate what the items
might look like for each risk perception dimension using lung cancer
as a potential harm. A researcher might choose to use one or a subset
of these perceived risk items; however, administering a variety of
items may provide a better assessment because risk perception is
multidimensional.” Well-designed multi-item measures, rather than
single items, increase reliability, increase internal consistency, reduce
error, and yield better predictive validity.”” Including a variety of risk
perception items can also support theory-building and inspire new
interventions to reduce smoking.

To advance the field of risk perception measurement, more
knowledge about how people interpret instructions, items, and re-
sponse scales is needed. With cognitive interviewing, researchers
may uncover more about the intuitive processing of tobacco
risks.”> Wherever risk perception items are placed within the con-
text of a larger survey, the sequence of the items may be important
because they may influence and be influenced by other survey
items (see Bradburn et al.”* and Dillman” for general survey re-
commendations). For example, when including multiple different
assessments of risk perception within a questionnaire, it is prudent

Table 2. Suggestions for Assessing Smoking Risk Perceptions
Among Adults

1.Assess risk perceptions about multiple smoking-related health harms.

2.Specify a timeframe for the harm.

3.Use the person who will potentially be affected by the behavior
(usually the survey respondent) as the risk target.

4.Include perceived likelihood items conditioned and not conditioned
on current smoking behavior. If only one risk perception item is
included, condition the item on current smoking behavior.

5.Include both absolute and comparative perceived likelihood items.

6.Compare risk to a defined population in comparative perceived
likelihood items.

7.Include both direct and indirect comparative perceived likelihood
items.

8.Include both affective and experiential risk perception items.

9.Use response options where all points are labeled using verbal
categories.

10.Assess risk perceptions at multiple time points to track changes in
risk perception over time.

to clearly highlight what makes the item different from others by
underlining or bolding text and using wording that emphasizes
the differences at the beginning of the items (eg, “Compared to
smokers...”).

Although we have primarily considered cigarette smoking risk
perceptions for adults, including both smokers and nonsmokers, our
measurement suggestions may also be relevant to other risk behav-
iors, other tobacco products, and assessments of risk perceptions in
youth. The introduction of new combustible and noncombustible
tobacco products has made the need for a systematic and compre-
hensive assessment of the public’s perceived risk of tobacco product
use more serious. Studies, mainly with US samples, are emerging
about direct and indirect comparative harm perceptions of various
tobacco products.””” However, little work has explored how the
comparison group, conditions, affect, experiential risk perceptions,
etc., may apply more broadly to tobacco product harm perceptions
and the ability of risk perception measures to predict tobacco use.
Future work may also shed light on how smoking risk perception
measures can be used to help evaluate tobacco control communica-
tion campaigns.

Summary and Future Directions

To most effectively assess adult cigarette smoking risk perceptions,
we recommend following the suggestions summarized in Table 2,
keeping in mind how a study’s goals and hypotheses might inform
the selection or development of various risk perception items. We
also encourage developers of national and global surveys to take
these suggestions into account.

Given the wide variability in current smoking risk perception
items, future research needs are numerous. Some important topics
for further exploration include understanding whether specific risk
perceptions (eg, lung cancer) are more predictive of smoking behavior
(eg, initiation, escalation, continuation, relapse, cessation) than
general risk perception (eg, harm), which specific harms to select, and
what the appropriate timeframes are for assessing risk perceptions of
short- and long-term harms of smoking. More research is needed to
understand the predictive validity of unconditional risk perception
items, conditional risk perceptions, and risk scenarios in the context
of smoking behavior change. Further work to resolve the divergent
findings in the literature examining absolute and comparative per-
ceived likelihoods of smoking harms for adults would be valuable.
Relatedly, although some work has begun to examine the direct or
indirect approaches for assessing comparative perceived likelihood,
more research is needed to understand which may be most predictive
of smoking behavior. Future research could examine the predictive
validity of incorporating “don’t know” response options for per-
ceived likelihood items. Finally, other risk perception and related
constructs (eg, perceived severity, knowledge, cognitive biases, or an-
ticipated regret) may merit more attention in smoking risk perception
studies. As more research is