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Abstract

Objectives—Tobacco product risk perceptions may influence whether individuals use those
products instead of or in addition to regular cigarettes. This study aimed to explore risk
perceptions of various tobacco products relative to traditional cigarettes with young adults, a group
with higher rates of tobacco use.

Methods—We examined risk perception responses among a nationally representative sample of
young adults (ages 18-34)(n=2871)(including tobacco and non-tobacco users) from the 2011
National Young Adult Health Survey.

Results—Most (57.8%) respondents believed that e-cigarettes were less risky than cigarettes.
Respondents were more likely to rate combustible products hookah (24.5%) and cigars (13.9%) as
being less risky compared to non-combustible snus (10%) and other smokeless tobacco (SLT)
products (7.1%) relative to cigarettes. Few (2.5%) rated menthol cigarettes as less risky. For e-
cigarettes, hookah, and SLT, less risky beliefs were significantly higher among ever or current
versus never product users. Between 22—-33% of all respondents believed that SLT, snus, menthol
cigarettes and cigars were morerisky than cigarettes, but differences in this belief between current
and non-users of these products were small and insignificant. Younger young adults were more
likely to rate e-cigarettes and hookah as being “less risky” and rate cigars and SLT as being “more
risky” than older young adults.
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Conclusion—The public’s views of comparative tobacco risk perceptions vary widely by

tobacco product type, and age group. While “less risky” perceptions may be associated with
product use, perceptions that products are “more risky” than cigarettes may not necessarily

dissuade people from their use.

Background

Health behavior theories such as the Theory of Planned Behavior and the Health Belief
Model suggest that individuals’ knowledge and beliefs about tobacco products, which may
include beliefs about their risks, may be associated with and predict use of those products
(Glanz, Rimer & Lewis, 2002). For example, a recent prospective study with young adults
found that those who perceived e-cigarettes to be less harmful than tobacco cigarettes at
baseline were more likely to report experimentation with e-cigarettes at follow up (Choi &
Forster, 2014). As such, risk perception measures have commonly been included in tobacco
research. Studies comparing the risk perceptions of non-cigarette products to cigarettes are
important in the context of declining cigarettes sales and increasing sales for other products
such as cigars, smokeless tobacco and e-cigarettes (Delnevo et al., 2014; Hanson, 2013; U.S.
Department of Treasury, 2012). As smokers reduce their cigarette consumption in the face of
high cigarette taxes, smoking bans and health concerns, they may choose alternatives they
believe pose a comparable if not lower risk.

Continued risk perception research is also relevant and timely given the current tobacco
control regulatory climate. The 2009 Family Smoking Prevention and Tobacco Control Act
(herein referred to as “the Act”) gave the Food and Drug Administration authority to
regulate how tobacco products covered under the law (i.e., cigarettes, roll-your-own tobacco
and smokeless tobacco) may be labeled and communicated, and these policies may impact
tobacco risk perception beliefs. For example, the Act banned cigarette pack and advertising
descriptors such as “light”, “low” and “mild” in an effort to reduce misperceptions that so
called “light”/”low tar” cigarettes are less harmful (Food & Drug Administration, 2013).
FDA documents also suggest that it recognizes that different tobacco products may fall onto
a continuum of differing levels of risk (Food & Drug Administration, 2012; Food & Drug
Administration, 2014) and future policies might reflect this. Already the Act allows for
tobacco companies to apply to market a tobacco product as being “modified” or “lower risk”
(although none have been approved to date)(Food & Drug Administration, 2012). Risk
perceptions for currently still unregulated products such as e-cigarettes and hookah may also
change over time as they become regulated and if policies evolve to restrict their advertising
and impose warning labels on them. Meanwhile current tobacco beliefs and risk perceptions
may be shaped by current policies (or lack thereof) as well as other sources of information
such as health providers, friends and family, the Internet, tobacco advertising, warning
labels, educational programs and the news (Cotton & Gupta, 2004; Hammond, Fong,
McNeill, Borland, & Cummings, 2006; Lundborg, 2007; Malone, Yerger, & Pearson, 2001;
Stoddard & Augustson, 2006; Pierce & Gilpin, 2001).

This study aims to contribute to risk perception literature by presenting data from a
nationally representative sample of young adults, an important population subgroup which
has the highest rate of adult tobacco use (Substance Abuse and Mental Health Services
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Administration, 2013), and which includes individuals still experimenting with and
establishing tobacco use (Bernat, Klein, & Forster, 2012; Richardson, Williams, Rath,
Villanti & Vallone, 2014). Previous research also shows that young adults have different risk
perceptions about various products than older age groups (Borland, Cooper, McNeill,
O’Connor & Cummings, 2011; Tan & Bigman, 2014; Wackowski, Delnevo & Lewis, 2010),
and that younger people are also less likely to be realistic about the risks of tobacco products
and overly optimistic about their ability to quit them (Murphy-Hoefer, Adler & Higbee,
2004; Sami, Timberlake, Nelson, et al., 2012; Weinstein, Slovic & Gibson, 2004). Young
adults also represent the youngest legal age group for tobacco company marketing (Gilpin,
White, & Pierce, 2005; Ling & Glantz, 2002).

Two published survey studies have reported young adults’ risk perceptions about multiple
tobacco products. Smith and colleagues surveyed a small sample of college freshman in
2004, before the introduction of e-cigarettes (Smith, Curbow, & Stillman, 2007). In 2012,
Latimer and colleagues surveyed college students from seven urban universities within one
large public university system, and did not include measures that compared the harm
perceptions of various products to cigarettes (Latimer, Batanova, & Loukas, 2014). We
aimed to contribute to the literature on this topic by providing risk perception data about
multiple tobacco products relative to cigarettes from a national sample of young adults.

METHODS

We examined data from 2871 respondents of the 2011 National Young Adult Health Survey
(NYAHS), a stratified random digit dial (RDD) cell phone survey of 18 to 34 year olds about
tobacco use, attitudes, susceptibility, and behaviors. The NYAHS was designed to provide
representative estimates of health behaviors stratified by US Census regions (Northeast,
South, Midwest, and West) with random selection of cellular-dedicated numbers based on
the Telcordia Local Exchange Routing Guide (iconectiv, Piscataway, New Jersey). Data were
collected between June and November 2011 via computer-assisted telephone interviewing
and participants were offered a $10 electronic gift card. Data were weighted to adjust for
varying probabilities of select and post-stratification to demographics. The survey was
developed by the second author (CD) and the institutional review board at Rutgers
Biomedical and Health Sciences approved the procedures. Additional details about the
survey’s sampling methodology, weighting procedures and benchmarks are reported
elsewhere (Gundersen, ZuWallack, Dayton, Echeverria, & Delnevo, 2014).

We defined current smokers as those indicating that they have ever smoked 100 cigarettes
and now smoke every day or some days. Menthol smokers were defined as current smokers
who answered a menthol status question (“is the brand you usually smoke menthol or non-
menthol cigarettes?”) with the answer of “menthol”. Current users of cigars, smokeless
tobacco (including snus), and/or hookah/water pipe were defined as individuals who
indicated using one of those respective products in the last 30 days. Current use of e-
cigarettes was not measured but those indicating having “ever used electronic cigarettes”
were categorized as ever e-cigarette users.
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To measure beliefs about the comparative risk of different tobacco products relative to
cigarettes, participants were asked the following question: “compared to cigarettes, how
risky do you think the following tobacco products are?” Participants were asked this
question about cigars; e-cigarettes; hookah; snuff, dip or chew; and snus, and the order of
these products was randomized. Participants were asked about snus separately from “snuff,
dip or chew”, but were not asked about different types of “cigars” separately. If a respondent
asked for some clarification about the term “cigars” they were told by the interviewer that:
“Regular cigars can be large cigars or smaller in size such as cigarillos. They are not little
cigars that have spongy filters like cigarettes. They are usually sold individually or in packs
of 5 or 8. Some common brands are Black and Mild’s, Swisher Sweets cigarillos, and
Phillies Blunts, but there are others.” For menthol cigarettes, participants were asked a
nearly identical question: “Compared to non-menthol cigarettes, how risky do you think
menthol cigarettes are?” For both questions, response options were “less risky”, “about the
same” or “more risky” and responses of “don’t know” or “not sure” were coded by the
survey operator if the respondent offered this response.

Prevalence estimates and their 95% confidence limits are reported. We also conducted Chi-
Square tests to look for bivariate associations between risk perception beliefs and several
covariates and logistic regressions to examine factors associated with the odds of responding
that a product was “more” or “less” risky than regular cigarettes, such as basic demographics
(gender, age, race/ethnicity, education), smoking status, and use of that respective product.
For all analyses, sample weights were applied and analyses were performed using SUDAAN
statistical software (Version 11), which corrects for the complex sample design.

Results

The sample of respondents (n=2,871) was evenly split by gender (49.8% male, 50.2%
female), 42.1% were younger young adults ages 18-24, 61.3% had at least some college
education or more, and 55.7% were non-Hispanic white (12.8% non-Hispanic black, 18.8%
Hispanic, 5% non-Hispanic Asian, and 7.6% non-Hispanic other). Overall, 23.8% were
current smokers and 40.3% of current smokers were menthol smokers. In addition, 8.7%
currently used cigars, 5.7% currently used hookah, and 3.6% currently used some form of
smokeless tobacco. Overall, 31.2% currently used some form of tobacco. In addition, 10.1%
reported ever using an e-cigarette.

For all products except e-cigarettes, at least 50% of all respondents believed the products
were about as risky as cigarettes (see Table 1). In contrast, the majority of respondents
(57.8%) believed that e-cigarettes were less risky than cigarettes, although 11.4% indicated
that they did not know or were unsure. Almost a quarter (24.5%) of respondents believed
hookah use to be less risky and about 14% indicated that cigars were less risky than
cigarettes. The proportion of respondents who believed that snus was less risky than
cigarettes was significantly higher (10%) than for smokeless tobacco in general (7.1%)(p <.
0001). However, a significantly greater proportion of respondents were unsure about snus
(8.8%) as compared to smokeless tobacco (2.8%)(p <.0001). Few respondents (2.5%)
believed that menthol cigarettes are less risky than regular cigarettes.
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Factors associated with respondents’ beliefs that the various products are less risky than
regular cigarettes are found in Table 2. For all products except menthol cigarettes, this belief
was significantly higher for males versus females (p<.01), and was significantly higher
among younger young adults (18-24) than older young adults (25-34) for e-cigarettes,
hookah, and menthol cigarettes (<.01). For e-cigarettes, hookah and cigars, this belief was
also significantly higher for those with more education (AOR=1.54, 1.5 and 1.6,
respectively) and was significantly associated with race (p<.01) for e-cigarettes and cigars,
where having this belief was less likely among blacks, Hispanics and Asians (for e-cigarettes
only) relative to whites as the referent group.

Having this less risky belief was significantly higher for current versus never smokers only
with respect to e-cigarettes (AOR=1.86). The prevalence of this belief was notably high and
similar for both current and never cigarette smokers with respect to hookah (approximately
25%) and cigars (~13-14%). For all product types except menthol cigarettes and cigars, the
odds and prevalence of the less risky belief was significantly associated with current use of
that product (or ever use, in the case of e-cigarettes), with the prevalence being between 20—
35 percentage points higher for current/ever versus never users of those respective products.

On the other hand, between 22-33% of respondents believed that SLT, snus, menthol
cigarettes and cigars were morerisky than cigarettes (see Table 1). For all products except
menthol cigarettes, whites were least likely to hold this belief relative to other race/
ethnicities (see Table 3). The odds of holding this “more risky” belief were also significantly
higher for younger young adults and for current versus never smokers for cigar and
smokeless tobacco products in general (not including snus) (p<.001). This “more risky”
belief was significantly higher for males versus females (AOR 1.56) and for those with less
than a college education (AOR 1.29) for cigar products only. For each product type the
difference in prevalence of this belief between current users and non-users of that product
were small (i.e., 1-6 percentage points) and insignificant.

Discussion

This study uses a nationally representative sample to provide a picture of young adults’ risk
perceptions of various tobacco products relative to regular tobacco cigarettes. We found that
e-cigarettes were the product most frequently rated by young adults as being “less risky”
compared to traditional cigarettes, while menthol cigarettes were the product least likely to
be rated as being “less risky” relative to traditional cigarettes. In general, this appears to be
consistent with perspectives shared by some professionals in the tobacco control field that
have suggested tobacco products possess a continuum of risk, with combustible tobacco
cigarettes representing the most harmful type of product to individual health, and non-
combustible, and non-tobacco products representing less harmful products on the spectrum
with respect to individual health (Fiore, Schroeder, & Baker, 2014; Royal College of
Physicians, 2007; Royal College of Physicians, 2014; Statement from specialists in nicotine
science and public health policy, 2014; Zeller & Hatsukami, 2009; Zeller, 2013).

Our results are also consistent with previous studies finding that a majority of people believe
e-cigarettes to be less harmful than smoking (Choi & Forster, 2013; Pearson, Richardson,
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Niaura, Vallone, & Abrams, 2012; Sutfin, McCoy, Morrell, Hoeppner, & Wolfson, 2013;
Tan& Bigman, 2014), and that associations exist between reduced risk perceptions and e-
cigarette use (Choi & Forster, 2014; Sutfin et al, 2013). However, the prevalence of this
belief may be falling — Tan and Bigman (2014) noted that the proportion of smokers who
found e-cigarettes to be less harmful than smoking decreased from 84.7% in 2010 to 65% in
2013. This may be due to increased media attention on e-cigarettes and their potential risks
and consequences.

Also of note, we found that young adults are more likely to rate combustible products, such
as hookah and cigars, as being less risky than they are to do so for smokeless tobacco
products relative to cigarettes. This is inconsistent with the scientific evidence that
smokeless tobacco products are less harmful than combusted tobacco products to individual
health (Fiore, Schroeder, & Baker, 2014; Royal College of Physicians, 2007; World Health
Organization Study Group on Tobacco Product Regulation, 2008; Zeller & Hatsukami,
2009; Zeller, 2013). Other research has also documented that smokers largely view SLT
products to be as or more harmful than cigarettes and to be unacceptable alternatives
(Borland et al., 2011; O’Connor et al., 2005; O’Connor et al., 2007; Smith et al., 2007;
Timberlake 2009;). Qualitative studies have suggested that smokers may rate smokeless
tobacco and cigarettes to be equally harmful, even if they recognize a reduced risk for lung
cancer associated with SLT, because of the perception that SLT carries its own risks (e.g.,
oral cancer) and the perception that “cancer is cancer” (Choi, Fabian, Mottey, Corbett, &
Forster, 2012; Sami et al., 2012; Wray, Jupka, Berman, Zellin, & Vijaykumar, 2012). These
studies also suggest that some believe SLT to be more harmful than cigarettes because of the
prolonged and direct contact with the tobacco product on users’ body/mouth (Choi et al.,
2012; Sami et al, 2012). Although beliefs that SLT products pose fewer risks than cigarettes
were low, we did find that such beliefs were somewhat more prevalent with respect to snus
versus other SLT (i.e., snuff, dip or chew), which is consistent with views that snus may
represent a less harmful version of SLT because of its lower tobacco-specific nitrosamine
profile (Foulds, Ramstrom, Burke, & Fagerstrom, 2003; Zeller & Hatsukami, 2009). On the
other hand a larger proportion of young adults were unable to provide an answer about snus
than they were about SLT in general.

In contrast approximately a quarter of young adults believed that hookah is less risky than
cigarettes, a belief that was equally prevalent among current and never cigarette smokers.
This is concerning as it suggests that even a substantial proportion of non-smokers may view
hookah as being a relatively safer and acceptable way to use tobacco. Previous studies have
indicated that hookah-related sensory perceptions (i.e., that it feels less harsh when inhaled
and has a pleasant smell) contribute to reduced risk perceptions (Jawad, Jawad, Mehdi, et al.,
2013; Richter, Pederson, & O’Hegarty, 2006; Wray et al., 2012) as well as beliefs that the
hookah pipe acts as a filtering system (Jawad et al., 2013; Wray et al, 2012) and that hookah
is used less frequently than cigarettes (Richter et al., 2006).

This study was also consistent in finding that some believe cigars to be less risky than
cigarettes, a belief that may be attributed to perceptions that cigars are used less frequently
than cigarettes, that they are more “natural” types of tobacco products (with fewer additives)
and/or that their smoke is not inhaled (Jolly, 2008; Richter et al., 2006; Wray et al., 2012;
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Malone et al., 2001). However, a substantial number of young adults (almost one-third)
believe that cigars may be morerisky than cigarettes, which may due to perceptions that
cigars contain more tobacco, take longer to smoke, lack filters and have a stronger, more
harsh taste (Jolly, 2008; Nasim, Blank, Cobb, et al., 2014; Richter et al., 2006). In fact
previous research has shown that people engage in cigar product modification for certain
brands/styles to make them taste more smooth and reduce their risks (Jolly, 2008; Nasim et
al., 2014). It should be noted however that our survey question did not ask participants to
distinguish between different types of cigar products (e.g., “large cigars”, “little cigars”,
“cigarillos”) which may be associated with different comparative risk perceptions. Future

research should explore this.

We also documented differences in risk perceptions by age. Specifically we found that
younger young adults (ages 18-24) were more likely to find e-cigarettes and hookah to be
less risky than cigarettes relative to the older young adults (ages 25-34). Conversely, these
younger young adults were also more likely to view cigars and smokeless tobacco as being
“more risky” relative to cigarettes than did the 25-34 year olds. This might be associated
with differences in advertising messages these groups are exposed to, the variety of flavors
these different products are offered in, how and where these products might be used by these
groups (e.g., for social purposes versus for smoking cessation or reduction), perceptions that
some products like e-cigarettes and hookah are more “novel”, “exotic”, interesting or fun to
use, and in the case of e-cigarettes, possibly an inclination for younger people to attribute
more positive feelings towards newer products that are seen as new and “techy”. Although
belief that menthol cigarettes are less risky than non-menthol cigarettes was also more
prominent in younger (4.3%) versus older young adults (1.2%)(AOR=9.1), the prevalence of
this belief was low overall (2.5%).

Lastly, we also noted that the “less risky” product beliefs were considerably more prevalent
in current (or ever) versus never users of most of the products (i.e., e-cigarettes, hookah, SLT
and snus), while there were no significant differences in the prevalence of the “more risky”
belief between current and non-users of those products (i.e., e-cigarettes, hookah, menthol
cigarettes, SLT, snus, cigars). This may suggest that while “less risky” perceptions may be
associated with product use, perceptions that products are “more risky” than cigarettes may
not necessarily dissuade people from their use.

A few limitations of our study should be noted. This was a secondary data analysis of the
NYAHS which was not designed specifically to study product risk perceptions. As such it
only included one close-ended survey item to measure comparative risk perceptions for each
product, which may not capture the nuances of one’s actual risk beliefs. For example,
someone who answers that they believe SLT is “just as” risky as cigarettes may actually
believe that SLT poses /ess risk for lung cancer but morerisk for oral cancer. Furthermore, it
is not known exactly how respondents may have interpreted this risk comparison question,
the meaning of “less risky” and “more risky” than cigarettes, and the types of risks they may
have considered (health risks or other risks), and our measure may not be considered as
strong as ones in other studies that phrased the question in terms or relative “harmfulness”
specifically. However a broader risk measure such as the one used here might also be
considered valuable given that the FDA’s MRTP policy decisions are to consider both
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individual health risks and other population level risks (as discussed below). Either way, that
fact that our results were largely consistent with findings of others studies should increase
confidence that participants did consider health risks in their responses.

In addition, we only used a “direct” measure of comparative risk — i.e., our question directly
asked respondents to compare the risk of each product to cigarettes, and is consistent with
numerous previous survey studies. However, one recent study found that different relative
risk estimates of snus versus cigarettes were obtained when using a direct measure or two
“indirect” measures — i.e., estimating the health risks of snus and cigarettes in two separate
questions and comparing those answers to each other. Popova and Ling (2013) found that
when asked indirectly, a significantly larger proportion of smokers appeared to find snus to
be less risky than cigarettes than when asked about this comparison directly. Popova and
Ling suggest that the discrepancy may be attributed to a greater proportion of individuals
providing what they perceive is the more socially correct or desired answer when they are
asked the direct question, versus when they are asked the two questions indirectly, which
they argue better gets at their true perceptions. However, data from the consumer research
field suggest that some items (or their attributes) may be difficult to evaluate without some
context for comparison, and that this issue can account for differences in ratings of items
compared directly or evaluated separately (Hsee, 1996). We agree with Popova and Ling that
additional research into this topic would be useful. Finally, this study was limited in only
having an “ever use” measure for e-cigarettes rather than a “current use” measure, as
available for the other tobacco products studied.

Finally, it should also be emphasized that our references to the consistency of individuals’
product risk perceptions with tobacco “continuum of risk” perspectives have been made
specifically with respect to the idea that different tobacco products may pose different levels
of risk to users’ individual health. However, for many products the actual magnitude of these
potential differences in risks is not precisely known. Furthermore, as many in the tobacco
control community have pointed out (Glantz, 2014a; Glantz, 2014b; World Health
Organization Study Group on Tobacco Product Regulation, 2008; Zeller & Hatsukami,
2009), the population-level impact that these products might have should also be factored
into perspectives about their risks. For example, individual level risks that might be reduced
by switching from one product to another product (e.g., cigarettes to snus) may be negated if
promotion of the alternative product as “lower risk” actually facilitates dual product use
rather than total switching/smoking cessation, and/or encourages product uptake among
former smokers or never users. According to the Tobacco Control Act, the FDA is to
consider and weigh the balance of these potential benefits and risks in its regulations of
“modified risk tobacco products” (Food & Drug Administration, 2012).

Overall, this study contributes to the literature by providing nationally representative data on
young adults’ risk perceptions for multiple tobacco products relative to cigarettes, by
including a broader age group of young adults, and by framing results with respect to
continuum of risk perspectives. Results suggest that while the majority of young adults
perceive most tobacco products (except e-cigarettes) to be just as risky as cigarettes, many
are perceived as falling on a spectrum of risk, as either more or less risky than traditional
cigarettes. Risk perceptions may also differ by young adult age group, with younger young

Health Educ Behav. Author manuscript; available in PMC 2017 June 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Wackowski and Delnevo Page 9

adults more likely to rate e-cigarettes and hookah as being “less risky” and rate cigars and
smokeless tobacco products as being “more risky” than older young adults. Overall risk
perceptions for various tobacco products should continue to be monitored given changes in
the acceptability, accessibility and regulation of these respective products.
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