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Abstract

Background and aims—The U.S. Family Smoking Prevention and Tobacco Control Act
provides a pathway for manufacturers to market a modified risk tobacco product (MRTP). This
study examines sociodemographic and tobacco use correlates of interest in a hypothetical MRTP
in a nationally representative sample of U.S. adults.

Design—<Cross sectional Wave 1 data from the 2013-2014 Population Assessment of Tobacco
and Health (PATH) Study.

Setting—Household Audio-Computer Assisted Self-Interviews of U.S. adults conducted in
2013-2014.

Participants—32,320 civilian, non-institutionalized adults in the U.S.

Measurements—Interest in using a hypothetical MRTP (“If a tobacco product made a claim
that it was less harmful to health than other tobacco products, how likely would you be to use that
product?”), sociodemographics, tobacco use history, and mental health and substance use
problems. All estimates were weighted.

Findings—Overall, 16.7% (95% CI: 16.28, 17.18) of U.S. adults reported interest in a
hypothetical MRTP. Tobacco use was significantly associated with interest in a hypothetical
MRTP, with interest most common among current established smokers (54.4%; 95% CI: 53.31,
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55.39) and least common among never tobacco users (3.0%; 95% ClI: 2.47, 3.52). Interest in a
hypothetical MRTP was associated with experimental e-cigarette use among current experimental,
current established, and former smokers. Among non-smokers, race, age, education, and substance
use were associated with interest in using a hypothetical MRTP.

Conclusions—Among adults in the USA, interest in using a hypothetical modified risk tobacco
product (MRTP) is low overall, and highest among current experimental and established smokers.
A small percentage of non-smokers are interested in using a hypothetical MRTP.

INTRODUCTION

Consumers today are presented with an increasingly diverse array of products (e.g., Swedish
snus, e-cigarettes, heat-not-burn), which may be a less harmful alternative to cigarettes,
cigars, and hookah (1-10). The U.S. Family Smoking Prevention and Tobacco Control Act
(FSPTCA) (11) provides a pathway for manufacturers to market a modified risk tobacco
product (MRTP)—that is, any tobacco product that is sold or distributed for use to reduce
harm or the risk of tobacco-related disease associated with commercially marketed tobacco
products. In assessing MRTP applications, FDA is required to take into account, among
other factors, the potential impact of an order on tobacco users and non-users.”® An MRTP
marketing order could be granted for any tobacco product that meets the standards described
in Section 911 of the FSPTCA, and would apply only to the specific tobacco product that
was reviewed, not the entire class of tobacco products. As of Spring 2017, FDA had not
authorized any product to be marketed as an MRTP.

There is little available data on how U.S. adults might react to a tobacco product with an
explicit harm reduction claim. Research on an earlier generation of potentially reduced harm
tobacco products, including modified combustible products (e.g., Premier, Accord, and
Eclipse) and dissolvable tobacco products (e.g., Ariva, Stonewall), suggests that, despite
high reported interest among U.S. cigarette smokers (12), use of such products was low (12—
15). Among current cigarette smokers, exposure to potentially reduced harm tobacco
product advertising was associated with perceptions of lower health risk associated with the
products (16-18), and reductions in cigarette smokers’ readiness to quit smoking
conventional cigarettes (19, 20). U.S. studies have found that lifetime use of potentially
reduced harm tobacco products was more likely among females (21), current daily cigarette
smokers (12), young adult recent quitters (20), younger cigarette smokers, and cigarette
smokers with greater nicotine dependence or greater interest in quitting cigarette smoking
(13, 22). These studies suggest that certain groups, specifically current smokers and young
adults, might be most likely to try an MRTP if FDA were to issue such an order.

The public health impact of MRTPs depends not only on the extent to which these products
reduce toxicity, but also on how they are used, and by whom. For instance, such products
could benefit public health if they significantly displace the use of conventional combusted
tobacco products (primarily cigarettes) that overwhelmingly cause the greatest proportion of
preventable deaths and diseases from tobacco use behavior (23). However, an MRTP may

asections 911(g)(1)(A) and (B).
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harm public health if their use undermines cessation of conventional tobacco products,
promotes dual use, or attracts new users, leading to disproportionately more tobacco use
among those who otherwise would never have used (24). The extent to which U.S. adult
consumers—including both current tobacco users and non-users—might be interested in
using an MRTP is unknown. To address this gap, this paper explores adult consumer interest
in using a hypothetical MRTP and examines correlates of interest in a large, nationally
representative sample of U.S. adults, including non-, former, and current cigarette smokers.
This exploratory study aimed to: 1) estimate adult interest in using a hypothetical MRTP in
the U.S. population overall, as well as by tobacco use status and age group; and 2) describe
the association between interest in using a hypothetical MRTP, cigarette smoking status, and
sociodemographic and tobacco use history characteristics.

METHODS
Study Design

Measures

Data is from Wave 1 of the Population Assessment of Tobacco and Health (PATH) Study,
conducted from September 12, 2013 to December 15, 2014. The PATH Study is a nationally
representative, longitudinal cohort study of 45,971 adults and youth in the US, ages 12 years
and older.(25) The National Institutes of Health, through the National Institute on Drug
Abuse, is partnering with the Food and Drug Administration’s Center for Tobacco Products
to conduct the PATH Study under a contract with Westat. The PATH Study used Audio-
Computer Assisted Self-Interviews (ACASI) available in English and Spanish to collect
information on tobacco-use patterns and associated health behaviors. This analysis draws
from the 32,320 Adult Interviews (all participants ages 18 years and older). Recruitment
employed address-based, area-probability sampling, using an in-person household screener
to select youths and adults. Adult tobacco users, young adults ages 18 to 24, and African
Americans were oversampled relative to population proportions. The weighted response rate
for the household screener was 54.0%. Among households that were screened, the overall
weighted response rate was 74.0% for the Adult Interview. Further details regarding the
PATH Study design and methods are published by Hyland and colleagues (26) and in the
User Guide to the PATH Study restricted use files, available at http://doi.org/10.3886/
ICPSR36231. Westat’s Institutional Review Board approved the study design and protocol
and the Office of Management and Budget approved the data collection.

Interest in using a hypothetical MRTP—Interest in using a hypothetical MRTP was
assessed on a 4-point scale: “If a tobacco product made a claim that it was less harmful to
health than other tobacco products, how likely would you be to use that product?”
Respondents were classified into two groups: interested in using a hypothetical MRTP
(“very likely” and “somewhat likely,”) or uninterested in a hypothetical MRTP (“somewhat
unlikely” and *“very unlikely”) to simplify identification of populations that might be
relatively more open to using a hypothetical MRTP.

Tobacco use—Tobacco use behavior, specifically cigarette smoking, was the major
independent variable of interest. The FSPTCA emphasizes understanding the effect of an
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MRTP claim on the entire population, including non-, former, and current tobacco users. Use
of 10 tobacco products was assessed in the PATH Study adult dataset: cigarettes, e-
cigarettes, traditional cigars, cigarillos, filtered cigars, hookah, pipe tobacco, smokeless
tobacco, snus pouches, and dissolvable tobacco. Under U.S. FDA regulatory authority as
defined by the FSPTCA, e-cigarettes are considered tobacco products, as they meet the
regulatory definition of a tobacco product (a product made or derived from tobacco that is
intended for human consumption, including any component, part, or accessory of a tobacco
product) and do not carry therapeutic claims. Products carrying therapeutic claims are
regulated by FDA as therapeutic devices. As this paper is meant to inform FDA CTP
regulation of tobacco products, e-cigarettes were treated as tobacco products in these
analyses.

Respondents were categorized into 5 mutually-exclusive use categories for each tobacco
product included in these analyses: non-users, long-term former users, recent former users,
current experimental users, or current established users. A threshold of 100 lifetime units
was used to differentiate current established and former users from non- and experimental
users (see Table 1 footnotes for details) for two reasons: 1) to separate individuals with an
established product-specific tobacco use history and greater likelihood of dependence from
newer initiates with less product-specific tobacco use history and lower likelihood of
dependence; and 2) to separate individuals with no current use and no or low lifetime
tobacco product-specific consumption from former users with higher lifetime use
consumption who were likely previously dependent. The definition of “units” varied by
tobacco product, with cigarette, traditional cigar, cigarillo, filtered cigar, and snus pouch
units defined as the product itself; e-cigarette units defined as “disposable e-cigarettes or e-
cigarette cartridges”; pipe tobacco units defined as “bowls filled with pipe tobacco”; and
hookah and smokeless units defined as “times you have smoked [hookah]/used
[smokeless].” Respondents who used multiple tobacco products could be simultaneous
members of multiple user groups, depending on their product-specific use histories. For
example, a respondent could be a non-cigarette smoker but a current experimental snus user;
similarly, a respondent could be a recent former cigarette smoker but a current established e-
cigarette user.

Other tobacco-related behaviors and cognitions—Within tobacco users (including
e-cigarette users), those with greater nicotine dependence, those who have tried and failed to
quit, or those who perceive their tobacco use as harmful may be more interested in using an
MRTP. Current established and experimental tobacco users were asked about past 30-day
frequency of their thoughts about the harm of their tobacco use; additionally, current
established tobacco users were asked about their intention to quit tobacco for good, whether
they had attempted to quit tobacco in the past year, and how soon they used the product upon
waking as part of the short assessment for the Fagerstrom Test for Nicotine Dependence
(FTND). (27, 28) All respondents were asked about their beliefs concerning the perceived
harm of cigarettes.

Mental health and substance use problems—Tobacco use is prevalent in populations
with co-morbid psychiatric and substance use (e.g., alcohol or other drug use) conditions
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(29, 30); thus, it is important to understand how adults with these conditions might respond
to a hypothetical MRTP. The PATH Study used items from the Global Appraisal of
Individual Needs-Short Screener (GAIN-SS) (31) to assess internalizing problems (e.g.,
symptoms of anxiety and depression), externalizing problems (e.g., lying and violent
behavior), and substance use problems (e.g., spending a lot of time obtaining drugs). The
following severity threshold cut points were used, counting positive responses to any item in
the past year as a “symptom” within the set of items screening for internalizing,
externalizing, and substance use problems: 0-1 symptoms (low), 2-3 symptoms (moderate),
and 4/4+ symptoms (high) [29].

Sociodemographics—Other sociodemographic measures included in analyses were age
group, gender, race, ethnicity, educational attainment, sexual orientation, and perceived
health.

Statistical Analyses

All analyses were exploratory. Survey weights were used to estimate prevalence ratios of
interest in using a hypothetical MRTP and to examine associations between interest and
demographics, the GAIN subscales, and tobacco use behaviors, history, and perceptions. The
weighting procedures adjusted for oversampling and nonresponse; combined with the use of
a probability sample, the weighted data allow the estimates to be representative of the non-
institutionalized, civilian US population. Analyses for correlates of interest in using a
hypothetical MRTP were stratified by cigarette smoking status (non-, former, current
experimental, and current established smokers) because cigarette smoking is the most
prevalent form of tobacco use in the U.S. Use of other tobacco products was included in the
analyses to account for non-cigarette tobacco use among non-cigarette smokers and former
cigarette smokers, and poly tobacco use among current experimental or established cigarette
smokers. Current experimental and established snus and/or e-cigarette use was coded
separately, as one might expect elevated interest in using a hypothetical MRTP among users
of these products. Individuals missing the outcome variable or missing cigarette smoking
data were excluded from analyses. Estimates were suppressed if unweighted cell sizes were
<50 or the relative standard error was >30%.

Four modified Poisson regression models were developed to derive adjusted prevalence
ratios for interest in a hypothetical MRTP.(32) Models were stratified by cigarette smoking
status and controled for all demographic covariates and other covariates associated with
interest at p<0.05 in bivariate analyses. Orthogonal polynomials were used to assess for
linear and nonlinear trends in levels of interest in using a hypothetical MRTP by
sociodemographic characteristics. Reference categories were chosen based on highest
prevalence. Variable levels were collapsed when they were not statistically significantly
different from each other (e.g., levels of intention to quit). Perceived health was excluded
from the adjusted model because inclusion did not improve model fit comparing nested
models using post-estimation Wald tests. Sexual orientation was excluded from the adjusted
model because there was not an unadjusted statistically significant relationship in interest in
a hypothetical MRTP by smoking status. All analyses were conducted in Stata/SE version
12.1.
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Overall, 16.7% of adults expressed interest in using a hypothetical MRTP, with 5.7% of
respondents reporting that they were “very likely” and 11.0% “somewhat likely” to try an
MRTP were such a product available. In contrast, the majority of U.S. adults were not
interested in using a hypothetical MRTP, with 8.3% “somewhat unlikely” and 75.0% “very
unlikely” to try an MRTP (Supplemental Table 1). Age was inversely related to interest, with
more interest among those ages 18-24, and less interest among adults over age 65. Looking
more closely at this trend, it was evident that the frequency of “very likely” responses did
not vary significantly by age; however, “somewhat likely” responses were more common
among adults under the age of 34 (p<0.05).

Table 1 presents weighted sample characteristics, as well as the weighted proportion of U.S.
adults reporting interest in a hypothetical MRTP by sociodemographic and tobacco use
characteristics. Tobacco use history was significantly associated with interest in a
hypothetical MRTP, with 3.0% of never users, 13.5% of former users, and nearly half of
current tobacco users interested in trying a hypothetical MRTP. By cigarette smoking status,
interest was most prevalent among current established cigarette smokers, followed by
current experimental, recent former, and long term former cigarette smokers. Differences by
race were also evident, with interest most prevalent among American Indians/Alaska Natives
and least prevalent among Asian Americans. By education, interest was most common
among adults with a GED, and limited among those with a Bachelor’s degree or higher.
Interest in using a hypothetical MRTP was more frequent among adults who thought that
cigarettes were “not at all,” “slightly,” or “somewhat harmful,” compared to those who
thought that cigarettes were “very” or “extremely harmful.”

Table 2 presents correlates of interest in using a hypothetical MRTP by cigarette smoking
status (hon-, former [collapsing both recent and long term former smokers], current
experimental, and current established cigarette smokers), controlling for all other variables
in the table. Among the small proportion (5.4%) of non-cigarette smokers, interest in a
hypothetical MRTP was associated with younger age, Asian American and Black/African
American race, moderate and high substance use problems, and lower level of educational
attainment. Interest was significantly lower among non-cigarette smokers who were not
current users of other tobacco products. Ten percent of former cigarette smokers reported
interest in using a hypothetical MRTP; interest was greater among former cigarette smokers
who were experimental e-cigarette users and recent former smokers. Among established
cigarette smokers, over half of whom reported interest in using a hypothetical MRTP, there
were few strong sociodemographic associations of interest in using a hypothetical MRTP
outside an inverse association with age. Similar to associations observed among former
smokers, experimental e-cigarette use without or in combination with snus pouches was
associated with interest in using a hypothetical MRTP among current established cigarette
smokers. Additionally, current established cigarette smokers with immediate plans to quit
were less likely to report interest in using a hypothetical MRTP. There was also a small but
significant association between increasing numbers of symptoms of anxiety and depression
and interest in a hypothetical MRTP.
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DISCUSSION

The goal of this study was to examine population level interest in the concept of a
hypothetical MRTP—namely, a tobacco product claiming to pose reduced harm—and
whether certain demographic or behavioral characteristics might predict such interest.
Findings indicate interest in a hypothetical MRTP is associated with tobacco use history,
with interest lowest among never and former tobacco users, and highest among current
tobacco users. The prevalence of actual MRTP use, once authorized by FDA, may vary from
the prevalence of interest in a hypothetical MRTP reported here. Indeed, it should be noted
that actual use of prior tobacco products claiming reduced harm (e.g., Premier, Accord, and
Eclipse) and current products that are often perceived to be less harmful than cigarette
smoking (e.g., e-cigarettes) have seen a much lower adoption rate than the roughly 50% of
current established and experimental smokers claiming interest in a hypothetical MRTP in
this study (12-15, 33).

Interest in using a hypothetical MRTP was associated with higher severity levels of
internalizing problems (e.g., symptoms of anxiety and depression) in established cigarette
smokers. Research has shown that cigarette smokers who have co-morbid anxiety or
depression have less self-efficacy to quit or have had more difficulty quitting in the past (34—
36); given their past difficulties quitting, these cigarette smokers may be open to switching
to an MRTP. Importantly, interest in using a hypothetical MRTP was inversely associated
with immediate plans to quit among current established cigarette smokers, suggesting that an
MRTP order might not dissuade cigarette smokers with immediate plans to quit, or that an
MRTP might not be a preferred cessation aid among cigarette smokers with immediate plans
to quit given the availability of nicotine replacement therapies.

Any interest in using an MRTP among non-tobacco users may be a concern to public health
because an MRTP is unlikely to be without health risks, and thus should be avoided by
tobacco-naive individuals and users who have successfully stopped using tobacco. In this
sample, interest in a hypothetical MRTP among never tobacco users and non-smokers was
between 3-5.4%. However, there were some subgroups of non-smokers that had higher
prevalence of interest in a hypothetical MRTP than other groups, namely those under the age
of 25, Asian Americans and African Americans, individuals with substance use problems,
and those with lower educational attainment. This clustering of vulnerabilities among non-
smokers with an increased interest in using a hypothetical MRTP may reflect exposure to
environments where tobacco use is normative, tobacco advertising is prevalent, and tobacco
products are widely available. Indeed, members of these groups are at high risk of
transitioning to daily use of a conventional tobacco product (29, 30, 37). While potentially of
concern, these estimates should be interpreted with considerable caution. It is possible that
among non-smokers, interest in using a hypothetical MRTP reflects general elevated interest
in tobacco use, rather than specific interest in a hypothetical MRTP.

Finally, for an MRTP to benefit public health, it must not attract former tobacco users who
would have otherwise remained abstinent. In this analysis, smoking cessation in the past
year was associated with higher interest in using a hypothetical MRTP. This interest is
perhaps unsurprising, as only 3-5% of smokers who quit unassisted (the majority of smokers
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in the U.S.) remain abstinent 6—12 months post-quit.(38) 7here would be a public health
benefit if the MRTP attracts former tobacco users who might have otherwise relapsed to
their higher harm tobacco product, though it is unlikely that actual product adoption would
approach the levels of interest found in this research. However, elevated interest in using a
hypothetical MRTP may be of concern if it translates to actual use of an MRTP among
former smokers would not have otherwise relapsed. In all likelihood, elevated interest in
using a hypothetical MRTP among recent former cigarette smokers represents a mix of both
scenarios, and the ultimate public health impact of an MRTP order depends on the
proportion of former cigarette smokers in each category. These findings suggest that
surveillance of the effect of a future MRTP order on tobacco use behavior should include a
focus on tobacco users who have quit in the past 12 months, as well as continued
surveillance of long-term quitters.

Interpretation of the current findings should be considered in light of a few limitations.
Results are based on an item assessing interest in a hypothetical, undefined reduced harm
tobacco product. It is unclear what type of product participants had in mind when submitting
their response. For example, current tobacco users may have imagined a lower harm version
of their preferred product, while non-users may have imagined a product that does not exist.
Some participants may have thought of e-cigarettes, as research suggests that these products
are often perceived as less harmful than cigarettes (39-41). Indeed, the positive association
between current e-cigarette and/or snus pouch use, products that may be perceive as less
harmful than cigarettes, and interest in a hypothetical MRTP may be an indication that
current users of these products already thought they were using an MRTP, rather than
signaling interest in a future MRTP. The item also asked about interest in an MRTP in
relation to “other tobacco products,” which may have been interpreted differently depending
on tobacco use history. Additionally, the phrasing of the item (e.g., “made a claim that it was
less harmful”) may have cast doubt in respondents’ minds that the claim was true and thus
may underestimate the degree of interest among a public that is often skeptical of the
tobacco industry. Finally, the item did not clarify the magnitude of harm reduction offered
by the hypothetical MRTP. It is likely that we would have obtained different estimates and
correlates of interest if we had specified, for example, a 5% or 95% reduction in harm. Still,
the generic nature of the item is useful in that it assessed participants’ interest in the concept
of a reduced harm tobacco product, rather than any particular product. Actual interest in
using an MRTP will likely differ from what is presented here, as interest will vary by
product category and will be influenced by marketing, sociocultural, and individual factors.

A second limitation is uncertainty as to how participants’ responses will correspond to their
actual future curiosity about, experimentation with, or consistent use of a future MRTP.
While behavioral intention is a central concept from health behavior theory, it only weakly
to moderately predicts future behavior (42). Social, physical, and policy environments also
affect behavior and will shape the population-level response to a future MRTP order. While
actual response to an MRTP order will be unobservable until such a designation is applied,
the currently observed association between interest in using an MRTP and use of existing
potentially reduced harm products (snus pouches and/or e-cigarettes) suggests that this item
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will have some construct validity despite its hypothetical nature. Finally, our analyses were
exploratory and the significance level was not adjusted for multiple comparisons. Findings
should be interpreted as hypothesis generating for future research.

CONCLUSION

The data presented here suggest that interest in using a hypothetical MRTP is generally low,
but most common among current cigarette smokers. Ultimately, questions of the effect of an
MRTP designation on public health will be addressed product-by-product, based on both
pre-market research and post-marketing surveillance. In the absence of an actual tobacco
product with an MRTP order, these data provide insight into which demographic subgroups
may demonstrate increased interest in a future modified risk tobacco products.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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