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Abstract

Beliefs about the relative harmfulness of one product compared to another (perceived relative 

harm) are central to research and regulation concerning tobacco and nicotine-containing products, 

but techniques for measuring such beliefs vary widely. We compared the validity of direct and 

indirect measures of perceived harm of e-cigarettes and smokeless tobacco (SLT) compared to 

cigarettes. On direct measures, participants explicitly compare the harmfulness of each product. 

On indirect measures, participants rate the harmfulness of each product separately, and ratings are 

compared. The U.S. Health Information National Trends Survey (HINTS-FDA-2015; N=3738) 

included direct measures of perceived harm of e-cigarettes and SLT compared to cigarettes. 

Indirect measures were created by comparing ratings of harm from e-cigarettes, SLT, and 

cigarettes on 3-point scales. Logistic regressions tested validity by assessing whether direct and 

indirect measures were associated with criterion variables including: ever-trying e-cigarettes, ever-

trying snus, and SLT use status. Compared to the indirect measures, the direct measures of harm 

were more consistently associated with criterion variables. On direct measures, 26% of adults 

rated e-cigarettes as less harmful than cigarettes, and 11% rated SLT as less harmful than 

cigarettes. Direct measures appear to provide valid information about individuals’ harm beliefs, 

which may be used to inform research and tobacco control policy. Further validation research is 

encouraged.
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1. Introduction

Beliefs about harm are important determinants of health behavior (1-4) such as tobacco and 

nicotine product use. For example, a systematic review of research on electronic cigarette (e-

cigarette) use identified the belief that e-cigarettes are less harmful than cigarettes as a 

common reason for using e-cigarettes (5). Some studies suggest that U.S. adults tend to 

overestimate the harms of e-cigarettes and smokeless tobacco (SLT) compared to cigarettes, 

which may discourage smokers from switching to less harmful alternatives (6-8). Low 

perceptions of harm may also encourage uptake among non-users or prevent cessation 

among current users of products (9-11). Due to practical and theoretical importance, harm 

beliefs are often the focus of public health research and educational campaigns, and are used 

to assess the impacts of marketing, advertising, and tobacco control policies (6-8, 12-19).

The choice of measures can strongly influence research results on perceived harm (20-22), 

but, despite the importance of measuring harm beliefs, public health researchers lack 

standard, well-validated measures. Two types of measures include direct measures (e.g., 

where people rate the harm of using e-cigarettes as lower or higher than the harm of using 

cigarettes in a single question) and indirect measures (e.g., where people rate the harms of 

using e-cigarettes and cigarettes on two separate questions, and then ratings are compared to 

determine whether the harm for one product was rated lower than the other). Studies indicate 

that cigarette smokers are more likely to rate e-cigarettes and SLT as less harmful than 

cigarettes on indirect rather than direct measures (20, 21). In one study, nearly 52% of 

smokers rated snus – a type of SLT – as less harmful than cigarettes on an indirect measure 

compared to only 22% on a direct measure (20). Moreover, direct and indirect measures of 

perceived harm may correlate only moderately (e.g., r=0.3) (20).

Researchers have hypothesized that direct measures may bias people toward giving a 

“socially appropriate answer” (i.e., that non-combustible products are just as harmful as 

cigarettes) (20, 21), thus underestimating the extent to which people believe non-

combustible products are less harmful than cigarettes. However, no studies have tested this 

hypothesis to examine whether one type of measure more accurately reflects public 

perceptions than the other, or whether each type may reflect a unique aspect of harm 

perception.

This study compared the construct validity of direct and indirect measures of perceived harm 

of e-cigarettes and SLT compared to cigarettes. Construct validity–described informally as 

the accuracy of a measure–refers to the extent to which a measure assesses the construct it is 

intended to assess (23). We focused on an aspect of construct validity called criterion 
validity, or “the extent to which a measure is empirically associated with relevant criterion 

variables” (24). In studies evaluating criterion validity, the criterion variables are selected 

based on theoretical predictions about how a measure should be associated with them (e.g., 

researchers studying nicotine dependence would want to show that the measure correlates 

negatively with smokers’ likelihood of successfully quitting smoking) (24, 25).

We expected perceived relative harm of products to be associated with product use behavior. 

This expectation was based on the known effects of perceived harm on behavior (e.g., people 
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who perceive little harm in using a product tend to be more likely to try it) and the known 

effects of behavior on perceived harm (e.g., people who use a product become more likely to 

perceive little harm in using it) (9, 18, 26-30). Indeed, public health interest in harm beliefs 

is predicated on the notion that harm beliefs have implications for product trial and use (8, 

12, 13, 22, 29-31). Therefore, people who have tried a particular non-cigarette product 

should, in theory, be more likely than others to believe that the product is less harmful than 

cigarettes (1, 9, 26-30). Thus, we selected as criterion variables measures of product use, 

including ever-trying e-cigarettes, ever-trying snus, and current and former use of SLT, and 

we examined whether direct and indirect measures of relative harm were associated with 

these variables. When the expected associations emerged between a measure of relative 

harm and the criterion variables, we took this as evidence in favor of the validity of the 

measure (24, 25).

2. Methods

2.1. Data Source

The National Cancer Institute's Health Information National Trends Survey (HINTS-FDA 

2015) is a cross-sectional mail survey assessing health-related beliefs and behaviors. 

HINTS-FDA 2015 is nationally representative of the non-institutionalized U.S adult 

population. Data were collected between May and September 2015. Households were 

selected using a random sample of U.S. addresses; within households, one adult was 

selected based on proximity of birthdate to survey date. A complex sampling design was 

employed, with an effort to oversample residential strata with high proportions of current 

and former cigarette smokers. The overall weighted response rate for HINTS-FDA 2015 was 

33%. In total, 3738 individuals returned eligible surveys. Additional details can be found 

elsewhere (32, 33).

2.2. Measures

2.2.1. Direct and Indirect Measures of Perceived Relative Harm—The direct 

measure of e-cigarette relative harm stated, “Compared to smoking cigarettes, would you 

say that electronic cigarettes are...” Options included “Much less harmful,” “Less harmful,” 

“Just as harmful,” “More harmful,” “Much more harmful,” “I've never heard of electronic 

cigarettes,” and “I don't know enough about these products.” Participants selecting “Much 

less harmful” or “Less harmful” were coded as rating e-cigarettes lower than cigarettes. 

Those selecting any other option were coded as not rating e-cigarettes as lower than 

cigarettes (27).

The direct measure of SLT relative harm stated, “In your opinion, do you think that some 

smokeless tobacco products, such as chewing tobacco, snus and snuff, are less harmful to a 

person's health than cigarettes?” Options were “Yes,” “No,” and “Don't know.” Participants 

selecting “Yes” were coded as rating SLT as less harmful than cigarettes. Those selecting 

any other option were coded as not rating SLT as less harmful than cigarettes.

Indirect measures of e-cigarette and SLT relative harm were created based on the question: 

“How harmful do you think each of the following is to a person's health?” Participants 
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separately rated the harms of “Cigarette smoking,” “Electronic cigarette use,” and 

“Smokeless tobacco use,” each on a single item with options: “Not at all harmful,” 

“Moderately harmful,” and “Very harmful.” Participants were coded as rating e-cigarettes as 

less harmful than cigarettes if their rating for “Electronic cigarette use” was lower than their 

rating for “Cigarette Smoking,” and were coded as not rating e-cigarettes lower than 

cigarettes if their rating for “Electronic cigarette use” was equal to or higher than their rating 

for “Cigarette Smoking.”1 Similarly, participants were coded as rating SLT as less harmful 

than cigarettes if their rating for “Smokeless tobacco use” was lower than their rating for 

“Cigarette Smoking,” and as not rating SLT lower than cigarettes if their rating for 

“Smokeless tobacco use” was equal to or higher than their rating for “Cigarette Smoking.”2

Perceived harm measures were located together on the survey with indirect measures 

directly preceding the direct measures.

2.2.2. Criterion Variables—Criterion variables included all relevant product use variables 

in HINTS-FDA 2015: ever-trying e-cigarettes, ever-trying snus, and SLT use status.3

Ever-trying e-cigarettes and ever-trying snus were assessed with: “Which of the following 

tobacco products have you ever tried even once?” Participants were coded as having tried e-

cigarettes if they selected “Electronic Cigarettes (such as blu, NJOY or Logic), also known 

as vape-pens, hookah pens, e-hookahs, or e-vaporizers.” Participants were coded as having 

tried snus if they selected “Snus (such as Camel snus, General snus, Marlboro snus, and 

Nordic Ice).”

SLT use status (current, former, never) was assessed with two questions: “Have you used 

chewing tobacco, snus, snuff, or dip, at least 20 times in your entire life? Some popular 

brands include Redman, Levi Garrett, Beechnut, Skoal, or Copenhagen” (Yes/No), and “Do 

you now use chewing tobacco, snus, snuff, or dip every day, some days, or not at all?” 

(Every day/Some days/Not at all) Participants were coded as current SLT users if they 

reported using SLT at least 20 times in their lives and currently using “Every day” or “Some 

days,” as former SLT users if they reported using SLT at least 20 times but currently using 

“Not at all,” and as never-users if they reported using SLT less than 20 times (34).

2.3. Statistical Analyses

Criterion validity was assessed by testing whether direct and indirect measures of perceived 

relative harm were associated with the criterion variables, where relevant4: ‘ever-tried e-

cigarettes,’ ‘ever-tried snus,’ and SLT use status. This was accomplished through a series of 

weighted binary and multinomial logistic regressions, as appropriate to each criterion 

variable. Each analysis had two steps. First, the criterion variable was regressed separately 

1Only 20 participants (0.70%) rated e-cigarettes as more harmful than cigarettes on the indirect measure. Thus, participants rating e-
cigarettes as equally or more harmful than cigarettes were combined into a single category.
2Only 32 participants (0.72%) rated SLT as more harmful than cigarettes on the indirect measure. Thus, participants rating SLT as 
equally or more harmful than cigarettes were combined into a single category.
3The analysis did not examine e-cigarette use status and ever-trying SLT because these variables were not available in HINTS-FDA 
2015.
4We did not examine associations between SLT relative harm measures and ‘ever-trying e-cigarettes,’ or between e-cigarette relative 
harm measures and ‘ever-trying snus’ or SLT use status.
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on the direct and indirect measures of perceived relative harm (e.g., ‘ever-tried e-cigarettes’ 

was regressed on the direct measure of e-cigarette perceived harm and then on the indirect 

measure). This analysis revealed whether each perceived harm measure was associated with 

the criterion variable without controlling for the other perceived harm measure. Next, each 

criterion variable was regressed on the direct and indirect measures simultaneously to 

determine whether the direct and indirect measures explained unique variance in the 

criterion variable (e.g., ‘ever-tried e-cigarettes’ was regressed simultaneously on both the 

direct and indirect measures of e-cigarette perceived harm).

Analyses were weighted to account for the study's complex sampling design (32). Following 

standard practice in criterion validation, we did not adjust for sociodemographic 

characteristics, as the aim was not to test whether perceived harm was associated with 

behavior but to compare criterion validity of perceived harm measures (see, e.g., 25). 

Statistical significance was set at p<.05. No imputation strategy was used to fill missing 

data; respondents were excluded from analyses in which they had missing data on one or 

more variable. Analyses were conducted in SAS 9.4 and SAS-callable SUDAAN Version 

11.0 (RTI International, Research Triangle Park, North Carolina).

3. Results

3.1. Sample Characteristics

The sample was about half female (50.9%; n=2018) with an average age of 47.2 (SE=0.13). 

Educational attainment included: high school diploma or less (31.9%; n=964), some college 

or vocational training (32.8%; n=1132), college degree (20.3%; n=906), and postgraduate 

training (15.0%; n=672).

3.2. Perceived E-Cigarette Relative Harm

People were less likely to rate e-cigarettes as less harmful than cigarettes on the direct 

measure (26.3%; 95% CI=24.0-28.7) than on the indirect measure (44.8%; 95% 
CI=41.6-47.9).5 Direct and indirect measures of perceived relative e-cigarette harm were 

only moderately associated (r [phi coefficient]=0.36; 95% CI=0.29-0.42). People rating e-

cigarettes as less harmful than cigarettes on the direct measure were more likely to also do 

so on the indirect measure (74.1% vs. 34.0%), OR=5.55, 95% CI=3.85-8.00, p<.0001, Cox 

& Snell R2=0.12. Nearly half (44.7%) of people who rated e-cigarettes as less harmful than 

cigarettes on the indirect measure did not do so on the direct measure.

When ‘ever-trying e-cigarettes’ was regressed separately on the direct and indirect measures 

of e-cigarette relative harm, significant associations emerged for both measures (Table 1, 

Models 1 and 2). However, the direct measure was more strongly associated with ever-trying 

e-cigarettes than the indirect measure: People who rated e-cigarettes as less harmful than 

cigarettes on the direct measure were 2.7 times more likely to have tried an e-cigarette 

(38.6% vs. 14.4%), whereas people who rated e-cigarettes as less harmful on the indirect 

5Although not the focus of this analysis, we also calculated these proportions among current cigarette smokers, defined as people who 
smoked at least 100 cigarettes in their lifetime and currently smoked “some days” or “every day.” 36.9% of current smokers rated e-
cigarettes as less harmful than cigarettes on the direct measure, compared to 58.2% on the indirect measure.
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measure were 1.7 times more likely to have tried an e-cigarette (27.7% vs. 16.6%). When 

both measures were entered simultaneously in the same model (Table 1, Model 3), the direct 

measure was significantly associated with ever-trying e-cigarettes while the indirect measure 

was not.

3.3. Perceived SLT Relative Harm

People were less likely to rate SLT as less harmful than cigarettes on the direct measure 

(11.0%; 95% CI=9.2-12.7) than on the indirect measure (25.5%; 95% CI=22.7-28.4).6 These 

two measures were weakly associated (r [phi coefficient]=0.18; 95% CI=0.10-0.26). People 

rating SLT as less harmful than cigarettes on the direct measure were more likely to also do 

so on the indirect measure (47.9% vs. 22.8%), OR=3.11, 95% CI=1.98-4.91, p<.0001, Cox 

& Snell R2=0.03. Nearly four-fifths of people (79.4%) who rated SLT as less harmful than 

cigarettes on the indirect measure did not do so on the direct measure.

When ‘ever-tried snus’ was regressed separately on direct and indirect measures of SLT 

relative harm (Table 2, Models 1 and 2), a significant association emerged for the direct 

measure and a marginal association emerged for the indirect measure (p=.050). The 

association was stronger for the direct measure than the indirect measure: People who rated 

SLT as less harmful than cigarettes on the direct measure were 1.99 times more likely to 

have tried snus (17.9% vs. 9.0%), and those who rated SLT as less harmful on the indirect 

measure were 1.60 times more likely to have tried snus (13.6% vs. 8.5%). When ‘ever-tried 

snus’ was regressed simultaneously on both measures, neither measure was significantly 

associated with snus trial (Table 2, Model 3).

When SLT use status was regressed separately on direct and indirect measures of SLT 

relative harm (Table 3, Models 1 and 2), significant associations emerged for the direct 

measure but not the indirect measure. People who rated SLT as less harmful than cigarettes 

on the direct measure were more likely to have used SLT: They were 3.2 times more likely 

to be current SLT users (6.8% vs. 2.1%) and 2.2 times more likely to be former SLT users 

(13.6% vs. 6.2%). When SLT use status was regressed simultaneously on direct and indirect 

measures (Table 3, Model 3), only the direct measure was associated with current and 

former SLT use.

3.4. Sensitivity Analyses

The direct measures of e-cigarette and SLT relative harm each had “Don't know” (DK) 

response options, whereas the indirect measures did not. Thus, people who did not have 

well-defined beliefs about product harm did not have a chance to opt out of the indirect 

items by choosing a DK option. This difference may have affected the relative performance 

of the direct and indirect measures in terms of their associations with criterion variables.

To evaluate the potential confounding influence of the DK options, we replicated the above 

analyses after excluding DK responders on the direct measure for each product. In analyses 

of ever-trying e-cigarettes, we excluded from all analyses any participant responding either 

6Among current cigarette smokers, 11.2% rated SLT as less harmful than cigarettes on the direct measure, whereas 34.3% did so on 
the indirect measure.
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“I’ve never heard of electronic cigarettes” or “I don't know enough about these products” on 

the direct measure (n=1374; 35.6%). In analyses of ever-trying snus and SLT use status, we 

excluded any participant responding “Don't know” on the direct measure (n=796; 22.2%).

We found no evidence that doing so increased the criterion validity of the indirect measures 

compared to the direct measures. Results were consistent in direction and significance with 

those reported above, with one exception: For analyses of SLT use status, the association 

between the direct measure of SLT harm and former SLT use became non-significant when 

entered in models with and without the indirect SLT harm measure (OR=2.10, p=.078, and 

OR=2.02, p=.078, respectively). However, the association between the direct measure and 

current SLT use remained significant in both models, and all associations for the indirect 

measure remained non-significant.

4. Discussion

Because direct and indirect measures produce different findings, Popova and Ling (2013) 

suggested that researchers and regulators “should consider both direct and indirect measures 

when perceived risk data are presented as evidence for tobacco regulation” (20). Indeed, 

people are more likely to rate non-combustible products as less harmful than cigarettes on 

indirect rather than direct measures, with our findings revealing a 1.7-fold difference 

between indirect and direct measures for e-cigarettes (44.8% vs. 26.3%) and a 2.3-fold 

difference for SLT (25.5% vs. 11.0%). Researchers have hypothesized that such differences 

may arise because direct measures produce bias towards a socially desirable answer that e-

cigarettes and SLT are just as harmful as cigarettes (20). If true, direct measures would have 

lower validity than indirect measures. In contrast with this hypothesis, tests of associations 

with criterion variables suggested that the direct measures had higher criterion validity 

compared to the indirect measures: In unadjusted models, direct measures were significantly 

associated with all criterion variables (ever-trying e-cigarettes and snus; SLT use status). In 

contrast, the indirect measure of SLT harm was not significantly associated with ever-trying 

snus or SLT use status, and the size of the association between perceived e-cigarette harm 

and ever-trying e-cigarettes was smaller for the indirect measure compared to the direct 

measure.

Entering the direct and indirect measures simultaneously in the same model assessed 

whether each measure of relative harm was uniquely associated with each criterion variable 

(and thus whether each measure may reflect a unique aspect of harm perception that should 

be assessed in public health research). If each measure explained unique variance in the 

criterion variable above and beyond the other, this would support the recommendation that 

studies should include both direct and indirect measures (20). For two of the three criterion 

variables (ever-trying e-cigarettes; SLT use status), models with both measures entered 

simultaneously revealed significant associations between the criterion variable and the direct 

measure but not the indirect measure.

These results suggest that the indirect measures had some degree of validity but were 

outperformed by–and did not provide information beyond–the direct measures. It is worth 

noting that the direct measures explicitly asked people to compare one product to another, 
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whereas the indirect measures asked people to rate products separately and assumed they 

used the scale consistently across products, which may not be true. Also, for the direct 

measures, people may not have gone through the mental process of separately estimating the 

absolute harm of each product and then comparing them, as on the indirect measures. 

Rather, they may have given gut-level “gist” impressions of the type that tend to be 

influential in behavior (35) or they may have thought of reasons why one product is more or 

less harmful than the other. In direct comparisons, people may focus more on the object 

being evaluated than on the comparison object, which can also influence ratings (36). 

Analogous to the present findings, a prior study of comparative risk perceptions (i.e., 

perceptions of a risk to oneself compared to the risk to another person) found that direct 

comparisons tended to be more strongly associated with intentions to reduce one's risk than 

were indirect comparisons (37).

Further measurement validation work is encouraged given this study's limitations. The 

indirect items consisted of only three response options (“Not at all harmful”/“Moderately 

harmful”/“Very harmful”). Providing additional options may have allowed for finer-grained 

expressions of perceived harm, possibly translating into more valid indirect measures (38). 

Indeed, indirect measures used in prior studies have used more nuanced 7-point items (“not 

at all harmful” to “extremely harmful”). It is worth noting that the lower validity of the 

indirect measures observed here does not appear to have been caused by a ceiling effect, as 

people were more likely to rate e-cigarettes and SLT as less harmful than cigarettes on 

indirect measures.

The direct measures also had “Don't know” (DK) options whereas the indirect measures did 

not. In general survey design, evidence suggests that DK options do not tend to improve 

measurement validity (38). However, it is possible that DK responses may have special 

significance on risk perception items, as people may react strongly to hazards they perceive 

as unknown (39). Indeed, in one study, smokers responding DK on e-cigarette risk 

perception items were less likely to have tried e-cigarettes than were smokers who rated e-

cigarettes as less risky than cigarettes (40). Although our sensitivity analyses found no 

evidence that the presence of DK options on the direct measures explained our results, we 

cannot rule out that adding a DK option may have improved the validity of the indirect 

measures.

This study used a two-level coding of perceived harm (“Less harmful” vs. any other option) 

(27, 41) rather than a 3-level coding (“Less harmful”/“Equally harmful”/“More harmful”) 

(16, 17, 20, 21). This prevented us from distinguishing participants who rated products as 

equally vs. more harmful than cigarettes. This was done to create direct and indirect 

measures that had the same levels, as not all measures had “More harmful” and “Don't 

know” options; also, there were small samples (n<40) of those rating e-cigarettes and SLT as 

more harmful than cigarettes on the indirect measures. Even in studies using alternate coding 

schemes, interpretation of findings has focused on individuals rating e-cigarettes and SLT as 

less harmful than cigarettes (8, 16, 17, 21, 30).

This study also included only a single measure of ever-trying e-cigarettes, lacking additional 

measures of use, and measures of product use were taken concurrently with measures of 
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perceived harm. Further measurement validation work may use more detailed measures of 

product use and may examine whether current measures of perceived harm predict future 
product use. The analysis evaluated two types of direct measures, including a rating scale for 

e-cigarettes and a yes/no response scale for SLT. The two types of direct measures may not 

be equally valid, and differences such as the number and nature of response options are an 

area of interest for future measurement validation research. Despite its limitations, this 

analysis provides a model that can and should be replicated with finer-grained scales and 

cleaner comparisons between direct and indirect measures.

Strengths of this analysis included the use of multiple measures of criterion validity and two 

product types. The use of national data supports the generalizability of results.

4.1. Conclusion

Beliefs about relative harm are central to research and regulation concerning tobacco and 

nicotine products, but techniques for measuring such beliefs differ widely. Prior studies 

suggested that direct measures of perceived relative harm may underestimate the extent to 

which U.S. adults believe e-cigarettes and SLT are less harmful than cigarettes (20, 21). 

However, in this first ever validity analysis, direct measures appeared to provide a more 

valid representation of people's harm beliefs than the indirect measures. Further validation 

studies will benefit public health research and product regulation.
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Highlights

In tobacco research and regulation, measures of perceived relative harm of products vary.

On direct measures, people compare the harms of products (e.g., e-cigarettes vs. 

cigarettes).

On indirect measures, people rate the harms of products separately, and ratings are 

compared.

Direct measures had higher validity than indirect measures, based on product use 

associations.

Tobacco research and regulation would benefit from more perceived harm measure 

validation work.
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Table 2

Association between snus trial and ratings of SLT as less harmful than cigarettes on direct and indirect 

measures.

Tried Snus n (weighted %)

No Yes
OR (95% CI)

* p Cox & Snell R2

Model 1 .007

    Direct Measure: SLT Rated Less Harmful

        No 2669 (91.0) 147 (9.0) 1.00 (Ref)

        Yes 353 (82.1) 43 (17.9) 2.21 (1.11,4.39) .025

Model 2 .005

    Indirect Measure: SLT Rated Less Harmful

        No 2155 (91.5) 124 (8.5) 1.00 (Ref)

        Yes 763 (86.4) 61 (13.6) 1.69 (1.00,2.87) .050

Model 3 .011

    Direct Measure: SLT Rated Less Harmful

        No ... ... 1.00 (Ref)

        Yes ... ... 1.99 (0.91,4.33) .082

    Indirect Measure: SLT Rated Less Harmful

        No ... ... 1.00 (Ref)

        Yes ... ... 1.50 (0.84,2.67) .165

*
OR = Odds ratio from binary logistic regression of snus trial on the direct measure (Model 1), indirect measure (Model 2), and the direct and 

indirect measures entered simultaneously (Model 3). As is standard practice in criterion validation studies, models did not adjust for other variables.
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Table 3

Association between SLT use status and ratings of SLT as less harmful than cigarettes on direct and indirect 

measures.

SLT Use Status n (weighted %)

Never Former Current

Model 1

    Direct Measure: SLT Rated Less Harmful

        No 2947 (91.7) 188 (6.2) 53 (2.1)

        Yes 359 (79.5) 53 (13.6) 30 (6.8)

            OR [95% CI] (ref) 2.54 [1.12,5.80] 3.68 [1.82,7.46]

Model 2

    Indirect Measure: SLT Rated Less Harmful

        No 2344 (90.9) 177 (6.5) 45 (2.6)

        Yes 818 (87.8) 60 (8.9) 36 (3.3)

            OR [95% CI] (ref) 1.42 [0.79,2.55] 1.33 [0.73,2.45]

Model 3

    Direct Measure: SLT Rated Less Harmful

        No ... ... ...

        Yes ... ... ...

            OR [95% CI] (ref) 2.46 [1.13,5.34] 3.68 [1.76,7.70]

    Indirect Measure: SLT Rated Less Harmful

        No ... ... ...

        Yes ... ... ...

            OR [95% CI] (ref) 1.23 [0.73,2.08] 1.05 [0.54,2.06]

*OR = Odds ratio from multinomial logistic regression of SLT use status on the direct measure (Model 1), indirect measure (Model 2), and the 
direct and indirect measures entered simultaneously (Model 3). ORs are significant at p<.05 if the 95% confidence interval does not include 1.00. 
As is standard practice in criterion validation studies, models did not adjust for other variables.
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