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ABSTRACT (250 Words)

Introduction. The U.S. FDA can require changes in warning statements for modified risk tobacco
products (MRTP). We report an independent analysis of a consumer perception survey sponsored by
Swedish Match as part of an Modified Risk Tobacco Product application to change warning labels for

Swedish snus products.

Methods. The survey exposed each of 4,324 daily exclusive cigarette smokers, 1,033 daily smokeless
tobacco users, 1,205 daily other tobacco users, 726 former users and 5,915 triers/never users to one of
four current warnings and two proposed relative-risk labels (No tobacco product is safe, but this product
presents lower risks to health than cigarettes, or No tobacco product is safe, but this product presents
substantially lower risks to health than cigarettes) for snus. Descriptive and logistic regression analyses

examined four outcomes: believability, harmfulness, motivation to use and intention to buy snus.

Results. Compared with the current not-safe-alternative warning, adult tobacco users who viewed the
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proposed labels perceived them as less believable, perceived snus as less harmful and were more likely t

use and buy snus. The proposed labels had no impact on former smokers’ likelihood to use and buy snus

triers/never users viewing the substantially lower risk label were more likely to buy snus.

Conclusions. Tobacco users viewing the proposed labels perceived snus as less harmful than cigarettes

and may be more likely to use and buy snus. If labeling changes lead to increased snus use and cigarette
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reduction or abstinence, public health may benefit. If the opposite occurs, public health could suffer.

Key words: Snus, health warnings, risk perception, modified risk tobacco product, tobacco regulation



INTRODUCTION

In most countries health warnings have been mandated on tobacco products, particularly cigarettes, since
the 1960s. They increase knowledge about the adverse health effects of smoking (1), promote intention
to quit, increase the number of quit attempts, reduce smoking intensity (2) and decrease relapse (3), but

the effects are not typically long-lasting (4,5).

Much less evaluation and research have been directed at smokeless tobacco (ST) product warning Iabels,§
three of which were mandated in 1986 when the Odhgress passed the Comprehensive Smokeless
Tobacco Health Education Act: This product can cause mouth cancer; This product can cause gum
disease and tooth loss; This product is not a safe alternative to cigarettes. In 2009 Congress added a
fourth warning (Smokeless tobacco is addictive) when it passed the Family Smoking Prevention and

Tobacco Control Act (TCA) (6).

According to the TCA, a tobacco manufacturer cannot market a product with either explicit or implicit
claims that it is associated with less health risk than other tobacco products (e.g. conventional cigarettes)
unless such claims are substantiated in a formal modified risk tobacco product (MRTP) application by the
manufacturer (6). The application should include scientific data that marketing of the product is likely to
“benefit public health,” taking into account both current users and non-users of tobacco products. The
Food and Drug Administration (FDA) can issue orders about the labeling of an MRTP, including the
wording of warning statements. The process reflects concern for the potential, unintended consequences

of the marketing, such as making current tobacco users less likely to quit tobacco, encouraging former
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tobacco users to take up tobacco again, and increasing uptake of tobacco among never users. To address
such potential for unintended consequences, the possible effects of proposed marketing changes must be

formally tested in a premarket setting (7).

Swedish snus is a non-fermented ST product that has been traditionally used in Scandinavia since the

early 1800s. The health risks of snus use have been estimated at 10% or less compared to smoking (8-



10). Although many agree that the availability of snus has benefited public health in Sweden and
Norway through decreased primary uptake of cigarettes and smokers switching to snus (11), the potential

impact of snus use in other countries is unclear because snus is not popular outside Scandinavia.

In June, 2014, Swedish Match, the major manufacturer of snus in Scandinavia, submitted an MRTP
application to the FDA Center for Tobacco Products (CTP) to replace three of the existing, mandated
warning labels on its products (mouth cancer, gum disease/tooth loss, not-safe-alternative) with labels the
company maintains more accurately reflect the available science about Swedish snus (No tobacco produc
is safe, but this product presents lower risks to health than cigarettés tavacco product is safe, but

this product presents substantially lower risks to health than cigarettes). These labels would be the first to
directly compare the relative risks of one tobacco product with another product. In the application, the

company requested that the current warning about addiction remains unchanged (12).

To provide information about the potential population impact of the proposed labels, in November-
December 2013 Swedish Match funded a premarket study measuring perceptions of the current and
proposed labels among 13,200 participants in the U.S. using a quantitative, randomized, online survey.
The main findings were included in the Company’s MRTP application, which was made public by the
CTP in August 2014. Before fielding the study the protocol was discussed with CTP staff. The protocol,

guestionnaire, raw data and report from the study are available on the FDA website (12).

METHODS

Survey design
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Swedish Match contracted with a private marketing resdarnch(InsightExpress, Stamford,
Connecticut) to design the survey and conduct it using an online questionnaire. Upon our request,
Swedish Match provided the original survey dataset. The current analysis employed different definitions

and methods than those used by Swedish Match in its report to the FDA (13).



Sample

Almost all of the participants were recruited from existing consumer-based panels (h=12,553, 95%),
consisting of members who had opted to participate in marketing research studies and had provided
personal identification details; they did not know that Swedish Match was the sponsor. Invitations were
distributed via email and included a hyperlink to the survey questionnaire. The remaining participants
(n=650) were recruited through online advertisements (e.g. banner and pop-up ads) on various websites.
Individuals who chose to participate received an incentive whose amount was considered proprietary.
The minimum age for participation in the survey was the minimum age for tobacco purchase. This is 18
years for all states except Alabama, Alaska, New Jersey, New York, and Utah, where the minimum age is

19 years.

Survey Procedures

Participants were enrolled as current users (those who used any type of tobacco product daily) and
non-users, which included former users, triers (used only once or twice) and never users of any
type of tobacco product (Supplemental Table 1) Thus, there were no exclusive occasional users of
tobacco productsApproximately 1,100 current users and 1,100 non-users were assigned into 6 cells,
one for each label, based on the distribution of smokers in the 2005-2010 National Health Interview
Survey with respect to age, sex, ethnicity, income and geography (1#articipants were shown three
high-resolution color images of the warning label on cans of General Nordic Mint, General Classic

Blend, or General Wintergreen snus (Supplemental Figure 1). There was no time limit for viewing the
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labels, and there was a link on every subsequent webpage to allow participants to view the label again.
The warning labels covered at least 30% of the surface area of the can as mandated by Section 204 of the

Tobacco Control Act.



Measures

Tobacco Satus

We constructed mutually exclusive categories of tobacco use, using the following hierarchy
(Supplemental Table 2): daily exclusive cigarette smokers (hereafter “smokers,” n=4,324); daily
smokeless tobacco users (hereafter “ST users,” n=1,033); daily users of other tobacco products (hereafter
“other tobacco users,” n=1,205; former tobacco users (n=726) and triers/never users (n=5,915).
Subgroups of smokers consisted of those who intended to quit or to reduce in the next month

(Supplemental Table 2).

Outcomes

We constructed outcome variables for warning label believability, perceived harm from snus, motivation

to buy snus and likelihood to use snus using the questions and responses in Supplemental Table 2.

Demographic characteristics

Demographic characteristics we included were sex, age group (18-24, 25-44, and 45+ years),
race/ethnicity (white, black, and other, i.e. Asian, American Indian or Alaska Native, Native Hawaiian or
Other Pacific Islander, and Hispanic), household income (<$45,000 $416,000), geography

(Northeast, Midwest, South, and West), marital status (married and not married), and education (<

college and- college).

GT0Z ‘9 J2G0R0 Lo [|IH pdeyd T euljoeD YLON 4O ALSIBAILN T /BI0'SeUIN0pIo X0 nuy/:diy Wolj papeo|umod

Logistic regression analyses

We used multiple logistic regression analysis to examine the associations of all six warning labels and
believability, harm from snus, motivation to buy and likelihood to use snus across all labels. Then we
specifically compared the current not-safe-alternative warning label and the proposed lower risk and

substantially lower risk labels. We analyzed separate models for smokers (and the subsets who intended



to quit or reduce smoking), ST users, other tobacco users, former users, and triers/never users. All
models were adjusted for recruitment criteria: age, sex, region, race and ethnicity, and income, education

and marital status.

Ethical considerations

To ensure that the proposed labels would not be construed by participants as a product endorsement, at
the end of the survey they were required to watch a video documenting that “none of the claims made as
part of this study have been validated or approved by any regulators of smokeless tobacco products,
including snus,” and emphasizing “that the information you have just examined has not been
substantiated by the FDA.” In addition, the video specified that “all smokeless tobacco products
referenced in this study must carry one of the following warnings,” after which the current warnings were

read.

Although the study involved anonymous surveys, the protocol was reviewed by the Chesapeake
Institutional Review Board (IRB), which determined that the project was exempt from IRB
oversight. The University of Louisville IRB reviewed the plan for our secondary analysis and

decided that it did not meet the “Common Rule” definition.

RESULTS

Descriptive statistics
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Since participants were randomly assigned to view labels according to sex, age, race/ethnicity, income
and geographic location, we found no differences in tobacco status across the labels (Supplemental Table

3).

Figures 1 and 2 presenthe percentage of subjects reporting that the warning labels were believable, that

snus is harmful, the likelihood to use snus and the motivation to buy snus after viewing the warning



labels by tobacco statu§imple correlation coefficients between believability and the other outcome

variables were generally low and often not statistically significant.

For smokers, more than 80% of respondents who viewed one of the current warnings, (mouth cancer,
gum and tooth, addictive and not-safe-alternative) reported that these warnings were believable while
approximately 60% reported that the proposed relative-risk labels were believable. Regardless of the
label viewed, about 90% of smokers perceived that using snus is harmful. The proportions of smokers
who saw either of the proposed labels reported that they were more likely to use snus and buy snus than

those who viewed the four current warnings.

With smokers as the referent group: (1) lower proportions of ST users believed the current warnings (the
differences were significant except for the not-safe-alternative warning), and significantly higher
percentages believed the proposed labels; (2) across all labels significantly smaller proportions of ST
users perceived snus as harmful and significantly higher proportions reported that they were likely to use

snus and motivated to buy snus.

Other tobacco users were similar to smokers with respect to the proportions of users who believed the
current warnings and who perceived snus as harmful. The proportions of other tobacco users who
reported that they were likely to use snus and likely to buy snus were intermediate between the
proportions of smokers and ST users. Again, those who viewed either proposed label reported being

significantlymore motivated to buy or likely to use snus.
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Among former users, about 80-97% of respondents who viewed the current warnings reported that the
labels were believable, while 67% and 62% viewed the lower risk and substantially lower risk labels as
believable. Similar to smokers and other tobacco users, most former users perceived that using snus was
harmful. Only small proportions of former users stated that they were likely to use snus (4-11%) and

likely to buy snus (3-7%).



Similarly, triers/never users were more likely to believe the current warnings than the proposed labels
(73-85% versus 48-49%). Over 90% of triers/never users perceived that using snus is harmful, and very

few were likely to use snus (10-14%) or motivated to buy snus (6-11%) after viewing any of the labels.

Logistic Regression analysis comparing the proposed labels to the current not-safe-alternative

warning

Table 1 illustrates the comparison of the current not-safe-alternative warning with the two proposed
labels with respect to the outcomes (believability, harm from snus, likely to use snus and motivation to
buy snus) for each category of tobacco users (models 1 to 5). The odd ratios were adjusted for sex, age,

race/ethnicity, income, region, education and marital status.

Compared to the current not-safe-alternative warning, smokers viewing the two proposed labels had
lower odds for believability (OR ~= 0.32 for both) and for snus as harmful (OR = 0.51 for lower risk and
OR = 0.45 for substantially lower risk). The odd ratios were greater for likelihood to use snus (OR =
1.80 and 2.07) and for motivation to buy snus (OR = 3.50 and 4.04) for the proposed labels compared
with the current warning. We also conducted an analysis of a subgroup of smokers reporting that they
were likely to attempt to quit within the next month and a subgroup reporting that they were likely to
attempt to reduce cigarette use in the next month. The results were very similar to those reported for all

smokers.

ST users viewing the proposed labels also had lower odds for believability (OR = 0.59) and for snus as
harmful (OR =0.39 and 0.53). They were also more likely to use (OR = 2.04 for substantially lower) and

more motivated to buy snus (OR = 1.92 and 2.15) compared to viewers of the current warning.

Among other tobacco users believability was significantly lower for both proposed labels compared to
the current warning (OR =0.39 and 0.56), but harm from snus did not differ across labels. The proposed
labels also had significantly higher ORs for likelihood to use (OR = 2.29) and motivation to buy snus

(OR =1.93) only for the substantially lower risk label.

9
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Among former tobacco users, we found no significant differences in all outcomes, except for lower
believability of the proposed labels (OR = 0.49 and 0.40). Among triers/never users, both proposed
labels had lower believability (OR ~= 0.35 for both), but the substantially lower risk label had lower odds
for snus is harmful (OR = 0.53) and higher odds for motivation to buy snus (OR = 1.88) but not for

likelihood to use snus.

There were no significant differences in the ORs for lower risk versus substantially lower risk labels
among tobacco users and former smokers. Among triers/never users the ORs were significantly different

for snus harm and for motivation to buy snus between lower and substantially lower labels.

DISCUSSION

This study revealed that most participants, regardless of tobacco status, found that all of the current
warnings were believable. In contrast, compared with the current not-safe-alternative warning, the two
proposed relative-risk labels had lower odds of believability among all groups. The vast majority of all
respondents, with minimal variation according to labels, also perceived that using snus is harmful. The
odds of harm were mostly lower with the proposed labels, but these differences were not always

statistically significant.
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Among smokers, ST users and other tobacco users, likelihood to use and motivation to buy snus was
almost always significantly greater for the proposed relative-risk labels compared with the not-safe-

alternative warning. Among former tobacco users, no increases in likelihood to use or motivation to buy
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were seen with the proposed labels. In triers/never users an increase in motivation to buy snus was noted
for the substantially lower risk label; neither proposed label had higher odds for likelihood to use snus.
While these findings suggest that the proposed warnings would not lead to tobacco recidivism

among former users or initiation among never users, conclusive evidence will only be provided by

appropriate post-market surveillance.
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The findings regarding believability are not surprising. American health authorities have ignored a
substantial body of evidence documenting that ST use is less harmful than smoking (8-11, 15-20) and
have continued to promote the message that ST is not a safe alternative to cigarettes. As a result, most
American adults (21) and smokers (22-25) — even the highly educated, including health professionals (26)

— assume that the risks of ST use are similar to those of smoking.

While tobacco users viewing the proposed labels were more likely than those viewing the not-safe-
alternative warning to use or buy snus, the overall effect is modest. For example, the likelihood to use
snus was 21-23% among smokers viewing the proposed labels versus 12% among those viewing the

current warning; the corresponding percentages for motivation to buy were 19-21% versus 6%.

Compared with the current not-safe-alternative warning, smokers viewing the proposed labels had
significantly higher odds of using or buying snus, and the same was true for ST users and other tobacco
users viewing the substantially lower risk label. This indicates that the proposed labels might foster a
transition from cigarettes to snus. A transition from other combustible products and other ST products to

snus is also possible.

These results in current tobacco users are consistent with a previous study of 18-30 year old Canadian
smokers completing an online survey (27). Participants were shown packages of four ST products
(including two snus products) that were digitally altered with combinations of text and graphic health
warning labels and/or a relative risk message (“Using smokeless tobacco is less harmful than smoking
cigarettes”). Viewing the relative risk message had no effect on the appeal of the products, but it did
increase the odds of correctly reporting that ST products are less harmful than cigarettes, of reporting

future use, and of being willing to try smokeless tobacco as a smoking cessation aid.

The benefit of a transition from cigarettes to snus has been widely debated. In 2006, a panel of tobacco
research and policy experts estimated that the introduction of a low nitrosamine ST product such as snus

under strict regulation, including a warning label specifying that “this product is substantially less

11
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harmful than cigarettes,” would result in a two percentage point reduction in smoking prevalence in the
U.S., or an additional 4 million former smokers (28). An earlier survey of young adults entering the U.S.
Air Force in 1999-2000 suggested that smokers who believed that switching to ST would reduce health

risks were more likely to quit during a one-year follow-up period (OR = 1.10, p= 0.009) (25).

In contrast to the results among smokers and ST users, the proposed labels showed nonsignificantly lower
odds for using or buying snus among former tobacco users, which suggests that they are unlikely to be

enticed to take up snus, an auspicious finding that needs confirmation. Triers/never users who viewed the

peojumoq

substantially lower risk label were more motivated to buy, but not more likely to use snus; however, the
lower risk label had no effect. In a previous study a reduced-risk advertising message did not increase
non-smokers intent to use ST (29). Nevertheless, our findings suggest that any increased motivation to
buy snus among never tobacco users should be monitored closely by post-marketing surveillance,
because population health outcomes will be based on the balance between snus uptake among users of

higher risk tobacco products and among non-users who would otherwise have remained abstinent.

Another study showed that the provision of relative risk information to smokers can result in modest
correction of misperceptions about the relative health risks of ST use and smoking (30). Investigators
recruited convenience samples of smokers from four countries (Australia, Sweden, the United Kingdom
and the United States), who were shown a fact sheet summarizing current scientific knowledge (in
~2011) of the relative risks of nicotine and ST use compared with smoking. In all four countries, viewing

the fact sheet resulted in a significant increase in the percentage of smokers correctly perceiving that ST
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use was less harmful than smoking, and it also resulted in significantly increased interest in trying ST

except in Sweden, where the post-fact sheet question was not asked due to prevalent snus use.

The main limitation of our study was that it was based on a cross-sectional survey in which each
participant viewed only one label; thus, direct within-person comparisons between existing and proposed

labels were not possible. Cross sectional associations suggest but do not prove causality. In addition, the
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questions about buying and using snus did not address partial or complete transition from cigarettes to
snus. Another limitation is that the questions did not allow participants to indicate how much the label
changed their beliefs, but rather simply had participants indicate their current beliefs and intentions after
viewing the label. Prior to viewing the labels, survey participants did not receive information that the
current warnings were sourced and endorsed by the federal government and that the others were proposed
by Swedish Match, which may be relevant to the perceptions they generated. Capella et al. tested the
effect of manufacturer-sourced reduced-risk messages for ST products (“Using this product is [90% less
dangerous or 90% safer] than cigarettes”) in the presence or absence of the four government-mandated
warnings (29). They found that the reduced-risk messages had limited impact in altering smokers’

perceptions of ST risks in the presence of conflicting government warnings. When smokers viewed the
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reduced-risk messages in the absence of the government warning, there was an improvement in smokers
perceptions of ST lower risks. The authors suggested that effective harm reduction communication for

ST products would require not just an additional message but a change in the government warnings.

Other limitations were that participants were obtained from online consumer pamelsunder-

represent subjects with lower education and literacy. In additionrecruitment was designed to enroll

equal numbers of tobacco users and non-users; thus, the results may not be generalizable. Tobacco stat
was based on self-report, but unvalidated self-report in non-treatment settings is thought to be reliable
(31). Each participant viewed only one label, so the results from the proposed labels may be different if

participants see them in the context of other warnings rotated over time. Finally, individuals may
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habituate to the messages, and the labels may become less effective over time.

Strengths of our study include the large sample sizes of the five tobacco-use subgroups that were
demographically similar. The survey was specifically designed and executed to examine the perception
of existing and proposed snus warnings among users of tobacco and non-users, according to

recommendations included in a guidance document for modified risk applications published by the CTP
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(7). Perhaps the most important strength was that our results were reasonably consistent across the three

tobacco user groups and across the two non-user groups, suggesting convergent validity.

Are the effects of the proposed labels seen in this study large enough to change tobacco use behavior in a
meaningful public health context? That is an open question. It is possible that the introduction and
repeated viewing of a new label under FDA supervision could have larger effects than were measured by
this study. Post-market surveillance, which is prescribed in the TCA, will provide valuable information

on whether negative or positive public health outcomes occur.

In summary, although one cannot impute causality from association, our analysis of this pre-marketing
survey suggests that tobacco users viewing the proposed relative-risk labels are more likely to perceive
snus as less harmful than cigarettes and may be more likely to use and buy snus. Although snus use is
not completely risk-free, the risks pale in comparison to those of smoking. If increased snus use results
in cigarette reduction or abstinence, this is likely to outweigh any harm from snus use per se. The
substantially lower risk label increased motivation to buy snus among non-users, which could be a public
health risk if it led to increased smoking. But if mostly non-users who would have started smoking are
diverted to snus, this could a public health benefit. Clearly, well-designed post- marketing studies will be

necessary to understand the impact of the proposed new labeling.
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FIGURE LEGENDS

Supplemental Figure 1. Images of the four current warnings and the two proposed labels shown to

survey participants. Reproduced with permission from Swedish Match.

Figure 1. The percentage of subjects, according to tobacco status, who reported that the warning
was believable, that using snus daily was harmful*, that they were likely to use snus and motivated

to buy snus, for mouth cancer, gum and tooth, and addictive warnings.

Figure 2. The percentage of subjects, according to tobacco status, who reported that the label was
believable, that using snus daily was harmful*, that they were likely to use snus and
motivated to buy snus, for the not-safe-alternative, lower-risk, and substantially-lower-risk

labels.
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Table1. Adjusted” odds ratios with 95% CI for outcomes for proposed warning labels compared
with the current not-safe-alternative label, according to tobacco status

Believable Daily Snus | Likelihoodto | Motivation to
Harmful Use Snus Buy Snus

Model 1: Smokers

Warning label: ref. Not-safe-alternative
Lower risk 0.32 0.51 1.80 3.50

[0.25,0.40] [0.33,0.80] [1.35,2.43] [2.43,5.04]

Substantially lower risk 0.33 0.45 2.07 4.0
[0.26,0.42] [0.29,0.69] [1.55,2.77] [2.82,5.79]

Observation 2170 2009 2170 2170

Model 2: ST users

Warning label: ref. Not-safe-alternative
Lower risk 0.59 0.39 1.45 1.92

[0.35,0.97] [0.21,0.72] [0.93,2.27] [1.21,3.05]

Substantially lower risk 0.59 0.53 2.04 2.15
[0.35,0.98] [0.28,1.00] [1.29,3.24] [1.35,3.41]

Observation 510 502 510 510

Model 3: Other tobacco users
Warning label: ref. Not-safe-alternative
Lower risk 0.39 0.89 151 1.47
[0.25,0.62] [0.47,1.71] [0.94,2.42] [0.91,2.38]

Substantially lower risk 0.56 0.71 2.29 1.93
[0.36,0.88] [0.38,1.30] [1.45,3.64] [1.21,3.08]

Observation 590 564 590 590

M odel 4: Former tobacco users
Warning label: ref. Not-safe-alternative
Lower risk 0.49 1.02 0.72 0.40
[0.27,0.92] [0.21,4.99] [0.28,1.83] [0.09,1.74]

Substantially lower risk 0.40 0.80 0.56 0.97
[0.22,0.73] [0.19,3.24] [0.21,1.44] [0.30,3.13]

Observation 347 307 347 347

Model 5: Triers/never users

Warning label: ref. Not-safe-alternative
Lower risk 0.36 0.86 1.02 1.31

[0.30,0.43] [0.58,1.27] [0.77,1.35] [0.93,1.84]

Substantially lower risk 0.35 0.53 1.24 1.88
[0.29,0.42] [0.37,0.76] [0.95,1.63] [1.35,2.60]

Observation 2972 2801 2972 2972

" All models adjusted for sex, age, race/ethnicity, income, region, education and marital status.
Bold numbersindicate statistically significant at 95% confident level.
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Figure 1.
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* The final samples for perceived harm of using snus daily are 12,571 (4,057 smokers, 1,022 ST users, 1,157 other tobacco users,
694 former users and 5,641 triers/never users).
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* The final samples for perceived harm of using snus daily are 12,571 (4,057 smokers, 1,022 ST users, 1,157 other tobacco users,
694 former users and 5,641 triers/never users).
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