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Abstract

This study examined validity of direct and indirect measures of perceived harm of e-cigarettes and
smokeless tobacco (SLT) compared to cigarettes. On direct measures, people compare one product
to another, whereas on indirect measures, people rate each product separately and the researcher
compares these ratings. Data from youth in Wave 1 of the Population Assessment of Tobacco and
Health (PATH) Study (2013-2014) were analyzed (V= 13,651 youth aged 12-17 years). The
study included direct measures of perceived harm of e-cigarettes and SLT compared to cigarettes,
and indirect measures were created by comparing ratings of the products. Weighted multinomial
logistic regressions tested criterion validity by assessing whether direct and indirect measures were
associated with criterion variables, including use of e-cigarettes and SLT. Youth were more likely
to rate e-cigarettes as less harmful than cigarettes on the indirect measure (67.3%) than the direct
measure (50.2%). The same pattern held for ratings of SLT as less harmful than cigarettes
(indirect: 29.7%; direct: 11.7%). Direct measures explained unique variance in product use
criterion variables even after adjusting for indirect measures, as did indirect measures after
adjusting for direct measures. However, the criterion variables were more often associated with the
direct measures than the indirect measures. Results offer preliminary support for using both direct
and indirect measures when assessing youth’s perceived relative harm of various types of
products. However, if researchers cannot include both direct and indirect measures in a study,
associations with product use criterion variables support prioritizing direct measures.

Keywords
perceived harm; risk perception; measurement; validity; e-cigarettes; smokeless; tobacco

Introduction

Patterns of tobacco and nicotine-containing product use among U.S. youth have changed
over the past five years, with decreases in current cigarette, cigar, and smokeless tobacco
(SLT) use and increases in e-cigarette and hookah use (1). People are especially vulnerable
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to tobacco use initiation during the adolescent development period, as nearly 90% of daily
smokers had their first cigarette at or prior to the age of 18 (2).

Harm beliefs play an important role in health behavior (3-6) and are associated with youth
tobacco use behavior, including initiation, experimentation, and cessation (7-9). An area of
interest in tobacco research is beliefs about re/ative harm — whether one product is less,
equally, or more harmful than another. The belief that e-cigarettes, SLT, and other tobacco
and nicotine-containing products are less harmful than cigarettes could motivate youth to use
these products (10-15). Tobacco control and regulatory research benefit by taking these
harm beliefs into account, as they have implications for initiation and current use among
youth.

Reflecting interest among researchers, public health groups, and policymakers, a growing
body of research is assessing public perceptions of relative harm for tobacco and nicotine-
containing products (14, 16-29). Most of these studies assessed perceptions of relative harm
by asking people to directly compare products to cigarettes (14, 16-29) — e.g., “Do you think
electronic cigarettes are more harmful than regular cigarettes, less harmful, or are they
equally harmful to health?” (28). However, recent studies have introduced a new method in
which perceptions of relative harm are measured /ndirectly— i.e., people are asked to rate the
harmfulness of each product on separate questions, and researchers compare the responses to
see if one product was rated as more or less harmful than the other (13, 30). These initial
investigations have found that directand /ndirect comparison methods can yield different
results about perceived relative harm. In one study, adult U.S. smokers were more than twice
as likely to rate snus (a type of SLT) as less harmful than cigarettes on an indirect measure
compared to a direct measure (51.6% vs. 22.1%) (13). The correlation between responses on
the direct and indirect measures was surprisingly weak for two measures of the same
construct (r= 0.3, RZ=0.09 or 9% of variance explained) (13). The difference between
direct and indirect measures was subsequently replicated for e-cigarettes and SLT (30, 31),
suggesting that these two types of measures may either tap into different aspects of
perceived relative harm or that one type of measure may be better than the other at assessing
perceived relative harm.

Though initial evidence shows that different approaches to measuring relative harm produce
different results, several research gaps remain. First, only one prior study has compared the
validity of direct and indirect measures of perceived relative harm of tobacco products (31).
This prior study examined perceptions of e-cigarettes and SLT and tested whether direct and
indirect measures were associated with relevant product use criterion variables (e.g., for e-
cigarette perceived relative harm, ever-use of e-cigarettes), finding that the direct measures
were more consistently associated with these criterion variables than the indirect measures
(31). As the study authors concluded, further validation work is needed comparing direct
and indirect measures. Second, prior work in this area is limited because it has only been
conducted on adults (13, 30, 31). Youth is a critical period for tobacco product trial (32, 33),
and given the establishment of tobacco use and brand preferences at an early age, youth have
been the target of tobacco marketing in the past (34). Youth are also the target of tobacco
prevention campaigns, some of which focus on communicating product harms (35). Thus,
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comparative measurement validation studies in youth populations would be useful but are
currently lacking.

The present study was designed to address these gaps by comparing the validity of direct
and indirect measurement approaches for perceived relative harm in a nationally
representative sample of U.S. youth. The study focused on perceptions of two different
product types, e-cigarettes and SLT, which have been the focus of many prior studies of
perceived relative harm (13-29). We examined the criterion validity of measures, meaning
the extent to which the measures significantly correlated with theoretically related criterion
variables (36, 37). Specifically, we assessed whether direct and indirect measures of
perceived relative harm of each product type (e-cigarettes and SLT) were associated with use
of each product type. Use of products is an appropriate criterion variable because public
health interest in perceived relative harm is predicated on the notion that harm beliefs have
implications for product initiation and use (26, 38, 39). Consistent statistically significant
associations between perceived harm measures and product use were taken as evidence in
favor of the criterion validity of the measure, as perceived harm is known to be associated
both prospectively and cross-sectionally with product use in youth (9, 11, 14, 19, 20, 22).

Data Source and Participants

Data were from Wave 1 of the Population Assessment of Tobacco and Health (PATH) Study
(40), a longitudinal study of tobacco use and health. At Wave 1, PATH yields nationally-
representative estimates of the U.S. non-institutionalized population aged 12 years and older.
Recruitment used address-based, area-probability sampling, with an in-person household
screener to select participants. Data were collected in participants’ homes using audio
computer-assisted interviews. We analyzed Wave 1 data from youth (age 12-17), collected
September 2013 to December 2014 (N = 13,651). The overall youth weighted response rate
was 78.4%. Additional details on the study design and data collection procedures are
available elsewhere (41).

Survey Instrument

Measures

The survey instrument was organized into sections based on product type, with cigarettes
first, e-cigarettes second, and SLT subsequent. In the e-cigarette and SLT sections,
participants who reported that they had ever seen or heard of the product type (for e-
cigarettes, n= 12,178, 89.4%; for SLT, n= 10,123, 75.8%) answered questions about their
use and perceived harm of the product. In each section, the direct measure of perceived
relative harm immediately preceded the e-cigarette/SLT item used in the indirect measure.

Direct Measures of Perceived Relative Harm—Direct measures of perceived relative
harm for e-cigarettes and SLT were: “Is using e-cigarettes less harmful, about the same, or
more harmful than smoking cigarettes?”; “Is using smokeless tobacco less harmful, about
the same, or more harmful than smoking cigarettes?” For both items, response options were
Less harmful, About the same, More harmful, and Don’t know.

Addict Behav. Author manuscript; available in PMC 2018 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Persoskie et al.

Analysis

Page 4

Indirect Measures of Perceived Relative Harm—The indirect measure of e-cigarette
perceived relative harm was created based on participants’ responses to two questions: “How
much do you think people harm themselves when they use e-cigarettes?”, and “How much
do you think people harm themselves when they smoke cigarettes?” Response options for
both were No harm, Little harm, Some harm, A lot of harm, and Don’t know. Participants
were coded as rating e-cigarettes as Less harmiul than cigarettes if their rating for e-
cigarettes was lower than their rating for cigarettes, as About the same as cigarettes if their
ratings for the products were the same, as More harmful if their rating for e-cigarettes was
higher than their rating of cigarettes, and as Don’t know if they rated either product (or both)
as Don’t know.

Similarly, the indirect measure of SLT perceived relative harm was created based on the
question, “How much do you think people harm themselves when they use smokeless
tobacco?” and the analogous question about cigarettes above; the same four categories were
created as described above for e-cigarettes.

Product Use Criterion Variables—E-cigarette use was assessed with, “Have you ever
used an e-cigarette, such as NJOY, Blu, or Smoking Everywhere, even one or two times?”
Participants responding Yeswere asked, “When did you last use an e-cigarette, even one or
two times?” Options ranged from Earlier today to 5 or more years ago. A three-level variable
was created: Participants were coded as “Never users” if they never used an e-cigarette, as
“Non-past-30 day users” if they ever used but did not use in the past 30-days, and as “Past
30-day users” if they reported using at least sometime in the past 30 days.

SLT use was assessed with, “Have you ever used any of the following smokeless tobacco
products, even one or two times? Choose all that apply” (Snus pouches, Loose snus, moist
snuff, dip, spit, or chewing tobacco; | have never used a smokeless tobacco product). Those
reporting use of either type of SLT were asked, “When did you last use [SLT type], even one
or two times?” Options ranged from Earlier today to 5 or more years ago. Participants were
coded as “Never users” if they never used either type of SLT, as “Non-past-30-day users” if
they ever used either type of SLT but did not use in the past 30-days, and as “Past 30-day
users” if they reported using either type of SLT at least sometime in the past 30 days.

We assessed criterion validity using multinomial logistic regressions with two steps to test
whether direct and indirect measures of perceived relative harm of each product were
associated with use criterion variables. For each product, we assessed this association
without controlling for the other perceived harm measure by regressing the criterion variable
separately on the direct and indirect measures of perceived relative harm. Next, the 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.

Analyses were weighted to represent U.S. youth ages 12-17 and to account for the complex
sampling design (42). The balanced repeated replication (BRR) method was used as
recommended (42). Participants were excluded from any analysis in which they did not have
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data on one or more variables; no imputation strategy was used to fill missing data. Analyses
were conducted in SAS Version 9.3.

Results

Sample Characteristics

Sample demographics and product use behaviors are shown in Table 1. Participants ranged
in age from 12 to 17 years old (M = 14.5) with roughly equal numbers between ages 12-13,
14-15, and 16-17. The sample was approximately half female and was representative of the
U.S. population in terms of race/ethnicity. Past 30-day product use was 4.6% for cigarettes,
3.1% for e-cigarettes, and 1.6% for SLT, and non-past-30-day use of these products was
8.8%, 7.5%, and 3.2%, respectively.

Perceived E-Cigarette Relative Harm Ratings

As shown in Figure 1, participants were more likely to rate e-cigarettes as less harmful than
cigarettes on the indirect measure (67.3%, 95% Cl: 66.2—-68.3%) than the direct measure
(50.2%, 95% CI: 49.2-51.3%). They were more likely to rate e-cigarette harm as about the
same as cigarette harm on the direct measure (37.8%, 95% CI: 36.8-38.8%) than the indirect
measure (29.2%, 95% CI: 28.1-30.2%). The direct and indirect measures were moderately
to strongly associated (= 0.51, p < .0001, excluding the Don’t know category).

Table 2 shows rates of e-cigarette use by direct and indirect ratings of e-cigarette relative
harm. Among participants rating e-cigarettes as less harmful than cigarettes on the direct
measure, 5.8% used an e-cigarette in the past 30-days, compared to 0.3% who responded
that they “Don’t know” how harmful e-cigarettes are compared to cigarettes.

Criterion validity of direct measure—When e-cigarette use was regressed on the direct
measure of e-cigarette perceived relative harm (Table 3, Model 1), e-cigarette use was
consistently related to the direct measure: Participants rating e-cigarettes as less harmful
than cigarettes were significantly more likely to be past 30-day users than participants who
gave any other response. Similarly, participants rating e-cigarettes as less harmful than
cigarettes were also more likely to be non-past-30-day users compared to participants who
gave any other response.

Criterion validity of indirect measure—When e-cigarette use was regressed on the
indirect measure of e-cigarette perceived relative harm (Table 3, Model 2), participants
rating e-cigarettes as less harmful than cigarettes were more likely to be past 30-day users
and non-past-30-day users compared to those rating e-cigarettes as about the same as
cigarettes and those responding Don’t know, but did not differ from those rating e-cigarettes
as more harmful than cigarettes.

Comparison of direct and indirect measures—When e-cigarette use was regressed
simultaneously on the direct and indirect measures of e-cigarette perceived relative harm
(Table 3, Model 3), participants rating e-cigarettes as less harmful than cigarettes on the
direct measure were more likely to be past 30-day users compared to all other groups, and
were more likely to be non-past-30-day users compared to those rating e-cigarettes as About
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the same as cigarettes and those responding Don’t know. For the indirect measure,
associations were less consistent: Participants rating e-cigarettes as less harmful were more
likely to be past 30-day or non-past-30-day users than were participants rating e-cigarettes
About the same as cigarettes, and were more likely to be non-past-30-day users than were
participants who responded Don’t know. Adding the indirect measure to a model with the
direct measure increased adjusted pseudo r-squared from .067 to .079 (a .012 increase),
whereas adding the direct measure to a model with the indirect measure increased adjusted
pseudo r-squared from .043 to .079 (a .036 increase). Goodness-of-fit significantly improved
in both cases, p<.001.l

Perceived SLT Relative Harm Ratings

As shown in Figure 2, participants were more likely to rate SLT as less harmful than
cigarettes on an indirect measure (29.7%, 95% CI: 28.5-30.9%) than on a direct measure
(11.7%, 95% CI: 11.0-12.5%). Also, they were more likely to rate SLT harm as about the
same as cigarette harm on the indirect measure (63.0%, 95% CI: 61.8-64.2%) than the direct
measure (53.8%, 95% CI: 52.6-55.0%). The direct and indirect measures were moderately
to strongly associated (= 0.47, p<.0001, excluding the Don’t know category).

Table 4 shows rates of SLT use based on direct and indirect ratings of SLT relative harm.
Among participants rating SLT as less harmful than cigarettes on the direct measure, 7.2%
had used SLT in the past 30-days, compared to 0% of participants who indicated that they
Don’t knowhow harmful SLT is compared to cigarettes.

Criterion validity of direct measure—When SLT use was regressed on the direct
measure of SLT perceived relative harm (Table 5, Model 1), participants rating SLT as less
harmful than cigarettes were more likely to be past 30-day SLT users than were participants
who gave any other response. Also, they were more likely to be non-past-30-day users of
SLT than were participants rating SLT as More harmful and Don’t know.

Criterion validity of indirect measure—When SLT use was regressed on the indirect
measure of SLT perceived relative harm (Table 5, Model 2), participants rating SLT as less
harmful than cigarettes were more likely to be past 30-day users and non-past-30-day users
than were participants rating SLT as About the same as cigarettes, but did not significantly
differ from participants who gave other responses.

Comparison of indirect and direct measures—When SLT use was regressed
simultaneously on the direct and indirect measures of SLT perceived relative harm (Table 5,
Model 3), participants rating SLT as Less harmful on the direct measure were more likely to
be past 30-day users than were those rating SLT as About the same, More harmful, and
Don’t know. Also, they were more likely to be non-past-30-day users than were participants
responding Don’t know on the direct measure. Participants responding Less harmful on the
indirect measure were more likely to be past 30-day users and non-past-30-day users than
were participants rating SLT as About the same, but did not significantly differ from

Ipseudo r-squared values and significance of changes in goodness-of-fit were calculated based on unweighted data.
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participants who gave any other response. Adding the indirect measure to a model with the
direct measure increased adjusted pseudo r-squared from .042 to .053 (a .011 increase),
whereas adding the direct measure to a model with the indirect measure increased adjusted
pseudo r-squared from .027 to .053 (a .026 increase). Goodness-of-fit significantly improved
in both cases, p<.001.2

Supplementary Analyses

Subgroup analyses were conducted among youth who were past 30-day cigarette smokers,
non-past-30-day cigarette smokers, and never cigarette smokers. For e-cigarette analyses,
results across sub-groups were generally consistent with those in the overall sample (i.e.,
more consistent associations between e-cigarette use and direct, rather than indirect,
measures of perceptions). For SLT analyses, results among non-past-30-day cigarette
smokers were similarly consistent. However, for past 30-day cigarette smokers and never
smokers, we could not conduct sub-group analyses because the sample sizes of the SLT user
groups were too small.

Discussion

Relative harm beliefs are important constructs in tobacco research and regulation, and
techniques for measuring these beliefs differ widely. Recent studies have found that the way
relative harm is measured can affect estimates of the proportion of respondents that perceive
non-cigarette products as less harmful than cigarettes (13, 30, 31). In Popova and Ling’s
initial demonstration that direct and indirect measures produce different results, they
recommended that tobacco researchers and regulators “consider both direct and indirect
measures when perceived risk data are presented as evidence for tobacco regulation” (13, p.
e21). Until recently, only a single study had compared the criterion validity of direct and
indirect measures among adults (31), finding that direct measures had higher criterion
validity (as measured via associations with tobacco use behavior) than indirect measures.
The present study extended these findings by examining the validity of direct and indirect
measures among youth.

In the present study, differences emerged between youth’s ratings of e-cigarettes and SLT on
direct versus indirect comparison measures, mirroring prior findings with adults (13, 30, 31).
Associations with product use criterion variables suggest that the direct measures have better
criterion validity than the indirect measures: When e-cigarette and SLT use were regressed
on the direct measures alone, associations were significant for 11 of 12 regression
coefficients, and when e-cigarette and SLT use were regressed on the indirect measures
alone, associations were significant for 6 of 12 regression coefficients. Thus, on the direct
measure, each level of perceived relative harm appeared to differ meaningfully from the Less
harmfullevel when assessing associations with use, whereas on the indirect measure,
differences were less consistent.

We found that direct and indirect measures were uniquely associated with product use
criterion variables for both e-cigarette and SLT use, supporting the prior recommendation

Zpseudo r-squared values and significance of changes in goodness-of-fit were calculated based on unweighted data.
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(13) that tobacco researchers and regulators take into account both types of measures.
Additionally, we found that adding the direct measure to models with the indirect measure
increased pseudo r-squared more so than did adding the indirect measure to models with the
direct measure. Therefore, if researchers cannot include both direct and indirect measures in
a study, these findings support prioritizing direct measures.

Additional research would be useful to clarify why direct and indirect measures yield
different results. One hypothesis is that the two types of measures may differentially affect
cognitive processes, such as information retrieval and processing (43). In direct
comparisons, people may place more focus or weight on attributes of the product being
evaluated than on attributes of the comparison product (43). Additionally, indirect
comparison measures assume that people interpret and use the response scale consistently
for different products, which may not be true. Popova and Ling’s original paper on direct
versus indirect measures hypothesized that direct measures may bias people toward giving
what they see as a “socially appropriate answer” that non-cigarette products are just as
harmful as cigarettes (13, p. €22). They hypothesized that indirect measures revealed the
“actual differences in perceptions” (13, p. €22). Based on this hypothesis, one might expect
indirect measures to be more valid than direct measures, which was not observed in the
present study or in a prior study of adults (31). Directly testing this and other hypotheses
remains a topic for future research.

Limitations and Strengths

Conclusion

The indirect measures used here were based on items with only five response options (Mo
harm, Little harm, Some harm, A lot of harm, Don’t know), and adding additional options
may have improved the validity of the resulting indirect measures. Measures were based on
single-items that asked about global harm in general (14, 16-26, 28, 29). The measures also
did not specify the frequency or intensity of product use to be assessed. Future studies may
consider using multi-item measures to provide a more nuanced assessment of harm
perceptions (e.g., having participants evaluate the harms of various frequencies or intensities
of product use) and to evaluate perceptions of specific harms (e.g. respiratory harms). Future
measurement validation research may also use additional criterion variables, such as tobacco
use attitudes, susceptibility, or curiosity, and may evaluate other aspects of the measures’
validity such as whether the measures tap into all important facets of the perceived harm of
products (44). A strength of this study is the use of a national sample and its focus on youth,
an important demographic in tobacco control research and regulation. Another strength is
that criterion validity was assessed for two products and results of these analyses were
consistent.

This study evaluated the criterion validity of direct and indirect measures of perceived harm
of e-cigarettes and SLT, compared to cigarettes, in a nationally representative sample of U.S.
youth. Although indirect measures and direct measures were uniquely associated with
product use, direct measures exhibited more consistent associations with product use
criterion variables than indirect measures. Given that tobacco use is the primary outcome of
interest in public health research on tobacco, these findings provide preliminary support for
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the use of both types of measures, when possible, and the choice of direct over indirect
measures when it is not feasible to include both in research. Continued measurement
validation research on harm perceptions would benefit public health research and tobacco
regulation.
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Figure 1.
Youth were more likely to rate e-cigarettes as less harmful than cigarettes on the indirect

measure vs. the direct measure. Participants with missing data were excluded.
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Figure 2.

Youth were more likely to rate SLT as less harmful than cigarettes on the indirect measure

compared to
cigarettes on
excluded.

the direct measure. They were also more likely to rate SLT as about the same as
the indirect measure vs. the direct measure. Participants with missing data were

Addict Behav. Author manuscript; available in PMC 2018 July 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Persoskie et al.

Table 1

Sample characteristics and product use: Weighted 75 (unweighted %s)

Variable n (%)
Sex

Female 6641 (48.7)

Male 6971 (51.3)
Age (y)

12-13 4684 (33.7)

14-15 4597 (33.3)

16-17 4368 (33.0)
Race/Ethnicity

Non-Hispanic White 6478 (54.2)

Hispanic 3880 (22.5)

Non-Hispanic Black 1801 (13.5)

Asian 336 (4.3)

Other 895 (4.8)
Cigarettes

Past 30-Day Use 634 (4.6)

Non-Past-30-Day Use 1204 (8.8)

Never Use 11,813 (86.6)
E-cigarettes

Past 30-Day Use 418 (3.1)

Non-Past-30-Day Use 1034 (7.5)

Never Use 12,199 (89.4)
SLT

Past 30-Day Use 201 (1.6)

Non-Past-30-Day Use 434 (3.2)

Never Use

13,016 (95.2)
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Rates of youth e-cigarette use by level of perceived relative harm: Unweighted s and weighted %s.

Table 2

Page 15

Direct Measure of E-Cigarette Perceived Relative Harm

Equally Harmful as More Harmful than

Less Harmful than Cigarettes Cigarettes Cigarettes Don’t Know

Past 30-Day Use 345 (5.8) 65 (1.3) 5(1.0) 3(0.3)
Non-Past-30-Day Use 714 (11.9) 242 (5.1) 32 (5.6) 13 (1.1)
Never Use 4959 (82.3) 4293 (93.6) 525 (93.4) 912 (98.6)

Indirect Measure of E-Cigarette Perceived Relative Harm

Less Harmful than Cigarettes Equally Harmful as Cigarettes More Harmful than Cigarettes ~ Don’t Know

Past 30-Day Use 367 (4.6) 38(1.0) 6 (4.3) 6(1.7)
Non-Past-30-Day Use 847 (10.4) 140 (3.8) 10 (8.5) 4(1.0)
Never Use 6943 (85.0) 3345 (95.2) 100 (87.3) 305 (97.4)

Note: For each cross-tabulation, participants lacking data on either variable were excluded (7= 1543 and 1= 1540 for analyses of the direct and

indirect measures, respectively). Most of these participants lacked data because they reported never seeing or hearing of e-cigarettes.
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Table 3

Weighted multinomial logistic regression of youth e-cigarette use on direct measures (Model 1), indirect
measures (Model 2), and both direct and indirect measures (Model 3) of e-cigarette perceived relative harm:
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Odds ratios (ORs) and 95% Cls.

E-Cigarette Use

Past 30-Day Use  Non-Past-30-Day Use  Never Use  Pseudo R-Squared*
Model 1 .067
Direct Measure:
E-cigarettes less harmful 1.00 (ref) 1.00 (ref) 1.00 (ref)
E-cigarettes about the same ~ 0.19 (0.14,0.26) 0.38 (0.32,0.45) 1.00 (ref)
E-cigarettes more harmful 0.15 (0.05,0.43) 0.41 (0.28,0.61) 1.00 (ref)
Don’t Know 0.04 (0.01,0.17) 0.08 (0.04,0.15)  1.00 (ref)
Model 2 .043
Indirect Measure:
E-cigarettes less harmful 1.00 (ref) 1.00 (ref) 1.00 (ref)
E-cigarettes about the same ~ 0.19 (0.13,0.27) 0.33(0.27,0.41) 1.00 (ref)
E-cigarettes more harmful 0.91 (0.35,2.37) 0.79 (0.36,1.74) 1.00 (ref)
Don’t Know 0.31(0.12,0.82) 0.08 (0.03,0.25) 1.00 (ref)
Model 3 .079
Direct Measure:
E-cigarettes less harmful 1.00 (ref) 1.00 (ref) 1.00 (ref)
E-cigarettes about the same ~ 0.25 (0.18,0.35) 0.48 (0.39,0.60) 1.00 (ref)
E-cigarettes more harmful 0.24 (0.08,0.73) 0.67 (0.42,1.05) 1.00 (ref)
Don’t Know 0.05 (0.01,0.22) 0.13(0.07,0.24)  1.00 (ref)
Indirect Measure:
E-cigarettes less harmful 1.00 (ref) 1.00 (ref) 1.00 (ref)
E-cigarettes about the same ~ 0.41 (0.26,0.63) 0.48 (0.37,0.62) 1.00 (ref)
E-cigarettes more harmful 1.77 (0.66,4.74) 1.03 (0.45,2.36) 1.00 (ref)
Don’t Know 0.90 (0.33,2.46) 0.19 (0.06,0.59)  1.00 (ref)

Note: Values that are statistically significant at the .05 level are in bold. For each model, participants lacking data on any variable were excluded

from analysis.

*
Pseudo r-squared values are adjusted Nagelkerke pseudo r-square from unweighted models.
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Table 4

Rates of youth SLT use by level of perceived relative harm: Unweighted /s and weighted %s.

Page 17

Direct Measure of SLT Perceived Relative Harm

Equally Harmful as More Harmful than

Less Harmful than Cigarettes Cigarettes Cigarettes Don’t Know

Past 30-Day Use 79(7.2) 101 (1.9) 21(0.8) 0(0)
Non-Past-30-Day Use 63(5.2) 248 (4.5) 100 (3.8) 9(0.9)
Never Use 1015 (87.6) 4985 (93.6) 2629 (95.4) 734 (99.1)

Indirect Measure of SLT Perceived Relative Harm

Less Harmful than Cigarettes Equally Harmful as Cigarettes More Harmful than Cigarettes ~ Don’t Know

Past 30-Day Use 121 (4.3) 63 (1.0) 14 (2.9) 1(0.8)
Non-Past-30-Day Use 144 (4.9) 237 (3.7) 37 (5.9) 1(0.8)
Never Use 2703 (90.8) 5983 (95.3) 529 (91.3) 147 (98.5)

Note: For each cross-tabulation, participants lacking data on either variable were excluded (7= 3667 and 7= 3671 for analyses of the direct and
indirect measures, respectively). Most of these participants lacked data because they reported never seeing or hearing of SLT.
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Table 5

Weighted multinomial logistic regression of youth SLT use on direct measures (Model 1), indirect measures
(Model 2), and both direct and indirect measures (Model 3) of SLT perceived relative harm: Odds ratios (ORS)
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and 95% Cls.

SLT Use
Past 30-Day Use  Non-Past-30-Day Use  Never Use  Pseudo R-Squared*
Model 1 .042
Direct Measure:
SLT less harmful 1.00 (ref) 1.00 (ref) 1.00 (ref)
SLT about the same 0.25 (0.18,0.34) 0.82 (0.61,1.09) 1.00 (ref)
SLT more harmful 0.10 (0.06,0.17) 0.68 (0.47,0.97) 1.00 (ref)
Don’t Know **9.00 (0.00,0.00) 0.16 (0.07,0.35) 1.00 (ref)
Model 2 .027
Indirect Measure:
SLT less harmful 1.00 (ref) 1.00 (ref) 1.00 (ref)
SLT about the same 0.22 (0.17,0.30) 0.72 (0.59,0.89) 1.00 (ref)
SLT more harmful 0.66 (0.33,1.35) 1.20 (0.79,1.82) 1.00 (ref)
Don’t Know 0.16 (0.01,2.27) 0.15(0.01,1.98)  1.00 (ref)
Model 3 .053
Direct Measure:
SLT less harmful 1.00 (ref) 1.00 (ref) 1.00 (ref)
SLT about the same 0.34 (0.24,0.50) 0.89 (0.67,1.19) 1.00 (ref)
SLT more harmful 0.14 (0.07,0.25) 0.73 (0.50,1.07) 1.00 (ref)
Don’t Know **0.00 (0.00,0.00) 0.19(0.09,0.41)  1.00 (ref)
Indirect Measure:
SLT less harmful 1.00 (ref) 1.00 (ref) 1.00 (ref)
SLT about the same 0.42 (0.29,0.61) 0.80 (0.65,0.99) 1.00 (ref)
SLT more harmful 1.62 (0.74,3.55) 1.37 (0.87,2.13) 1.00 (ref)
Don’t Know 0.94 (0.07,13.43) 0.38 (0.03,5.08)  1.00 (ref)

Note: Values that are statistically significant at the .05 level are in bold. For each model, participants lacking data on any variable were excluded

from analysis.

*
Pseudo r-squared values are adjusted Nagelkerke pseudo r-square from unweighted models.

Aok

No participants responding Don’t know on the direct measure had used e-cigarettes in the past 30-days.
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