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Abstract

Objective: To predict the impact on tobacco use in the US of a “harm reduction” policy that requires that the
smokeless tobacco product meet low nitrosamine standards, but could be marketed with a warning label consistent
with the evidence of relative health risks.

Methods: Low nitrosamine smokeless tobacco (LN-SLT) and cigarette use are predicted by a panel of experts
using a modified Delphi approach. We specify a thought experiment to isolate the changes that would occur after
the new LN-SLT policy was implemented.

Results: The panel predicted that the new policy would accelerate a decrease in smoking prevalence from 1.3 to 3.1
percentage points over 5 years compared to the current SLT product policy, with greater effects on males than
females. Introduction of the new product was also predicted to result in modest additional use of SLT overall, with
the greatest increases among males who initiated tobacco use under the new policy.
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Conclusion: An overall consensus was reached that the introduction of a new LN-SLT product under strict
regulations would increase SLT use, but reduce overall smoking prevalence. This reduction would likely yield
substantial health benefits, but uncertainties surround the role of marketing and other tobacco control policies.
© 2005 Elsevier Ltd. All rights reserved.
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1. Introduction

In 2001, the Institute of Medicine laid the foundation for tobacco-related research assessing
potentially reduced exposure products or PREPs that might reduce the risks associated with using

tobacco (Stratton, Shetty, Wallace, & Bondurant, 2001). These products include regulated medicinal

nicotine delivery products (nicotine patches, gums, inhalers, lozenges, and sprays) intended to reduce
consumer exposure to tobacco toxicants (Shiffman et al., 2002; Stratton et al., 2001), as well as several
categories of unregulated tobacco products, such as cigarettes with claims of low nicotine content (e.g.,
Quest ™) or cigarettes designed to reduce the harmful byproducts of tobacco by heating rather than
burning the product (e.g., Omni™).

PREPs may reduce the harms that would otherwise occur from smoking more hazardous cigarettes,
but other possibilities emerge. Three potential benefits are to delay or reduce the onset of tobacco; to
facilitate smoking cessation; and to reduce the relative harm from smoking by changing the balance of
consumption from smoking to products with lower health risks (Sweanor, 2003). Balancing the potential
benefits, concerns have been raised that these products serve as an inducement to use other addictive
nicotine delivery products, which are themselves harmful and might serve as a gateway to cigarette
smoking. They may also replace abstinence from tobacco products. For example, a former smoker may
be enticed to smoke again by the message that the product is relatively “safe”. The intensity of discussion
surrounding these issues highlights the importance of developing policies toward alternative tobacco
products and government regulation.

Another example of a potential harm reduction product is low nitrosamine smokeless tobacco (LN-
SLT) marketed for oral use, such as Swedish snus or Ariva Cigalets (Shiffman et al., 2002). In that a
comprehensive study of the risks of various low-nitrosamine tobacco products relative to traditional
cigarettes has not been conducted, a panel of experts was convened to assess the literature (Levy et al.,
2004). With substantial agreement, the panel found that the health risks of these non-combustible
tobacco products were substantially lower than those of conventional cigarettes (Levy et al., 2004).

Even if it is accepted that LN-SLT products have much lower risk than cigarettes, it does not
necessarily follow that these products are an acceptable harm reduction alternative to cigarettes. In
addition to product toxicity, the harm reduction potential depends on who uses the product, how much
they use it, and how use of the product relates to use of other tobacco products. LN-SLT might be used
instead of cigarettes or as a mechanism for quitting cigarette use. Alternatively, it may act to induce
smoking initiation that would not otherwise have occurred or replace cessation from cigarettes that
would have occurred.

Evidence on the use of the LN-SLT snus is available from Sweden. Snus use has increased from about
10% of the adult male population in 1976 to 23% in 2002, while smoking prevalence fell from 40% to

15% over the same time period (Foulds, Ramstrom. Burke, & Fagerstrom, 2003). Nevertheless, a causal
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relationship has been questioned, since the reduction in smoking rates might instead have resulted from
more stringent tobacco control policies in Sweden (Tomar Connolly Wilkenfeld & Henningfield
2003). The applicability of the Swedish evidence to other countries raises additional issues. For example,
LN-SLT may take on a different role in the United States, where smoking rates are currently about 21%
compared to 40% in Sweden in 1976. Further, use patterns may depend on how the product is marketed
and governmental regulations regarding its use.

Little is known about how consumers will respond to the introduction of LN-SLT products in
countries other than Sweden. In particular, estimates of the current prevalence of non-LN-SLT products
in the United States provide limited guidance regarding potential use of LN-SLT. Therefore, we
consulted a group of experts on tobacco use to develop hypothetical “best estimates” under a carefully
defined “harm reduction” policy scenario. The expert panel was charged with the task of estimating the
impact on SLT and cigarette use in the United States over the next 5 years of a specific policy regime:
The SLT product must meet low nitrosamine standards, but would be marketed with a warning label
consistent with the evidence of relative health risks.

2. Methods
2.1. Specification of the problem

The purpose of the Panel convened for this study (“the Behavioral Panel”) was to predict the use of
the new LN-SLT product and conventional cigarettes relative to current levels of SLT use and smoking
in the US. Recognizing the importance of tobacco control policies, we first specified the regulatory
environment surrounding SLT products. All SLT products sold in the United States would be low-
nitrosamine products meeting the same regulatory standards for manufacture, handling, and sale as
specified by the Food and Drug Administration, effective July 2005. The product (e.g., Ariva, Swedish
snus) would at least meet the Gothiatek standard for production and manufacturing (www.gothiatek.
com). The product would also be accompanied by a warning label that states: “This product is addictive
and may increase your risk of disease. This product is substantially less harmful than cigarettes, but
abstaining from tobacco use altogether is the safest course of action.” To avoid confounding the effects
of the new LN-SLT policy with other tobacco control policies, we specified that other tobacco control
policies, including cigarette and smokeless tobacco taxes, clean air laws, media campaigns, and policies
regarding the provision of cessation treatments, would remain at their current 2005 levels.

Because SLT use varies considerably by gender, we asked the Behavioral Panel to separately consider
the male and female populations. It would also be important to distinguish those who initiated tobacco
use under the new LN-SLT regime from those who initiated under the current (no LN-SLT) policy. To
examine the effect of the new product and policy regime on those who initiate under the new conditions,
we specified that the Panel consider those who were currently ages 16 through 20, the years during
which Americans are most likely to initiate regular tobacco use and when their future use patterns are
largely established. The Panel members were to estimate use patterns after 5 years, the year 2010, when
those individuals would be ages 21-25 years and most initiation would have already taken place (U.S.
DHHS, 1994). To examine the effect of the new LN-SLT policy on individuals who initiate under the old
conditions, we asked the Panel to estimate use patterns of those who were currently ages 36—40 years, an



D.T. Levy et al. / Addictive Behaviors 31 (2006) 1190-1200 1193

age period when cessation often occurs (LLS_DHHS _1992: Burns et al _2000), after 5 years. They
would then be ages 41-45 years.

To provide a common base of comparison, we provided the Panel with predicted use patterns for the
21-25 and 4145 year old age groups in the year 2010 in the absence of a policy change. The predictions
were presented in nine mutually exclusive categories of use representing the matrix of never, current and
former smoking and never, current, and former SLT use. We specified that the category of (LN-) SLT
includes chewing tobacco and snuff. To simplify the analysis, we also specified that cigar or pipe
smokers are considered never smokers/users unless they also smoke cigarettes or use SLT (Gilpin &
Pierce, 2001; National Cancer Institute, 1998; Nelson, Davis, Chrismon, & Giovino, 1996). We avoided
asking the Panel to estimate the specific transitional pathways (e.g., new LN-SLT users may have been
smokers, SLT users, never smoker/SLT users, or other combinations), because of the myriad possibilities
and the difficulty in developing consistent estimates.

To determine the baseline smoking and SLT prevalence rates, we begin with the most recent data from
the 2001/2002 Current Population Survey—Tobacco Use Supplement (CPS-TUS; N=170,000
individuals who answered the relevant questions in the combined June, November and February
samples). Smokers were defined as those who had smoked more than 100 cigarettes in their lifetime and
were currently smoking some days or all days, the standard definition of established smoking (CDC,
1994; Choi, Pierce, Gilpin, Farkas, & Berry, 1997). Because those data do not distinguish “ever” past use
from “regular” past use, we also use data from the January and May 1999 TUS samples to determine the
percentages of past, regular SLT users (details available on request).

To predict forward from 2002 to the year 2010, we used the SimSmoke model to determine the
percentage change in smoking prevalence rates (Levy, Mumford, & Nikolayev, 2005). SimSmoke is a
dynamic computer simulation model that begins with smoking rates in the base year, 1993, and
projects future smoking rates based on initiation, cessation and relapse rates, subject to changes in the
effect of tobacco control policies on those rates. We hold policies constant at their 2005 levels.
Because the SimSmoke model does not predict rates of SLT use, we examined recent trends in those
rates using the 1992/1993 through 2001/2002 TUS. Because use was quite low and data from earlier
years failed to distinguish clear trends in SLT use between 1996 and 2001/2002, we conservatively
assume that in the absence of an LN-SLT policy that smokeless rates remain constant between 2001/
2002 and the year 2010.

2.2. The methodology

In evaluating the use of LN-SLT, we recognized that the data provided by individual studies was open
to interpretation. In particular, the applicability of the studies to different environments (e.g., translation
of the Swedish snus experience to the US) and the range of appropriate studies to consider (e.g., the use
of smokeless tobacco in the US) were open to question. Given the degree of uncertainty, we selected a
modified Delphi process (Crisp, Pelletier, Duffield, Nagy, & Adams, 1999; Dalkey & Helmer, 1963:
Dunn, 1981; Everett, 1993; Hasson, Keeney, & McKenna, 2000; Powell, 2003). This method has been
applied in numerous fields including health care and health policy since its development in the 1950s
(Burnette, Morrow-Howell, & Chen, 2003; Hahn & Rayens, 1999: Kirigia, 1998: Rainhorn, Brudon-
Jakobowicz, & Reich, 1994). It involves eliciting informed estimates from a panel of experts, sharing
those estimates with the group, and trying to reach consensus in an iterative process.
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The Delphi process was conducted through e-mail. Drawing on the collective expertise of the authors,
a list of 17 potential panel members was developed. The experts were selected first based on their
knowledge of the behavioral trends associated with both smokeless tobacco and cigarette use. From that
pool of scientists, we purposefully excluded those who, while also experts, might be too strongly
associated with a particular viewpoint (in terms of either their support or rejection of LN-SLT as an
alternative to smoking). Based on financial constraints, assessment of bias and the requirements for
expertise, the research team decided to recruit nine experts. Initially, letters were sent via e-mail to nine
candidates prioritized by their expertise in the field and the need to maintain a balanced set of views.
When a potential candidate declined to participate or did not respond in a timely fashion, s/he was
replaced by a candidate chosen to maintain a balanced set of views. A total of 14 letters were sent,
successfully obtaining the agreement of nine experts. However, two experts dropped out when the panel
was ready to begin, leaving seven experts (three from the US, two from Sweden, and two from England)
to serve on the Panel (Table 1).

In the initial contact, we told prospective Panel members the purpose of the project and informed them
that these estimates would be used by the authors in an ongoing simulation analysis of the effects of a
policy encouraging inveterate smokers to switch to LN-SLT. Behavioral Panel members were also aware
of the research team’s intent to submit a paper for publication describing the results. Panel members were
informed that they would be identified as a member of the Panel, but personal identifiers regarding
estimates and comments would be removed from all transmission of estimates to fellow Panel members
and from all output of the study. Panel members committed to participate through several rounds of a
Delphi process to reach a general consensus and were paid $600 upon completion of the process.

We distributed a list of published articles to Behavioral Panel members to provide some common base
of knowledge. The original list was based on a review of the literature developed from a search of Medline
and CDC’s Office of Smoking and Health database, and reviews of the reference lists of published
articles. We included articles on SLT use in the US as well as snus use in Sweden. Studies of SLT use in
other countries were considered less relevant. Once committed to participating, Panel members were
asked to review the list of references and to suggest additional articles; we added suggested articles that
focused on SLT use. A package containing copies of each article on the final list was mailed to all Panel

Table 1
Behavioral Panel Members

1) Frank Chaloupka

University of Illinois at Chicago, Department of Economics, Chicago, IL, USA
2) Karl-Olov Fagerstrom

Fagerstrom Consulting, Helsingborg, Sweden

3) Hans Gilljam

Karolinska Institute, Stockholm, Sweden

4) Dorothy Hatsukami

University of Minnesota, Tobacco Use Research Center, Minneapolis, MN
5) Jack Henningfield

Pinney Associates, Bethesda, MD, USA

6) Martin Jarvis

University College London, Epidemiology and Public Health, London, UK
7) Ann McNeil

University College London, London, UK
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members. The list of collaborating Behavioral Panel members was also provided at the outset of the
process. A copy of the initial contact letter, the list of articles provided, the instructions and forms, detailed
results from each round, and the summary of results are available from the first author.

In the first round, the research team provided the Panel members with a description of the process,
including assumptions and instructions, and an Excel file to be filled in with their prevalence predictions.
The Excel file contained four worksheets, distinguishing males and females ages 21-25 and 41-45
years. Following each round, the research team provided a summary of Panel members’ responses to the
full Panel for review and reassessment (with personal identifiers removed). In addition, after Round 1 the
research team submitted questions to the Panel members to help determine areas of agreement and
disagreement. Panel members were also asked about their level of confidence in their response: very
confident, confident, or not very confident. For each round, Panel members were asked to respond
within 1 week, although in practice the two completed rounds actually took 3—5 weeks.

3. Results

The seven Panel members participated in each of the rounds. We focus here on the final results
achieved in Round 2 (see Tables 2 and 3). The overall results reflect some changes between Round 1 and
Round 2, notably the estimates of projected SLT use went down slightly for all groups except females
age 21-25 years (where it increased by 0.01 percentage point). Changes between rounds are expected as
Panel members reflect on their colleagues’ individual estimates and the full range of responses. Although
the Round 2 results did vary some from Round 1, Panel members generally reported that their changes

Table 2
Results from Round Two (final) of the delphi process: predicted prevalence rates for age groups 21-25 years
Categories Male Female
2010 = 2010 2010 2010
Current LNSLT Current LNSLT
Policy = Policy Policy = Policy
Mean  Median Min Max Mean  Median Min Max

Current smoker, never SLT user 23.3% 19.6% 20.0% 17.5% 20.5% 22.3% 20.6% 21.0% 19.0% 21.6%
Current smoker, former SLT user | 2.6% 2.0% 2.0% 1.0% 32% @ 0.2% 0.2% 0.2% 0.1% 0.3%
Current smoker, current SLT user | 1.6% 2.7% 2.8% 2.0% 4.0% | 0.0% 0.3% 0.2% 0.0% 1.0%
All current smokers* 275% 244% 24.8% 21.5% 264% 22.5% 21.1% 213% 19.7% 22.1%
Current SLT user, never smoker | 1.8% 3.6% 3.0% 2.7% 6.0% | 0.1% 0.4% 0.2% 0.1% 1.0%
Current SLT user, former smoker | 0.7% 2.2% 2.6% 0.0% 4.4% | 0.0% 1.0% 1.0% 0.0% 3.0%
All SLT users** 4.1% 8.5% 88% 68% 11.0% 0.1% 1.7% 1.2% 02% 5.0%
Former smoker, never SLT user | 7.3% 6.7% 6.5%  5.0% 8.5% | 8.6% 9.1% 9.0% 82% 10.0%
Former smoker, former SLT user | 0.7% 1.5% 1.3% 0.8% 3.0% | 0.0% 0.3% 0.2% 0.0% 1.0%

Former smokers*#* 87% 104% 11.0% 8.0% 12.1% 8.7% 10.4% 10.0% 89% 13.0%
Former SLT user, never smoker | 1.5% 1.6% 1.5% 1.0% 2.0% | 0.0% 0.1% 0.0% 0.0% 0.2%
Never SLT, never smoker 60.5% 60.1% 59.7% 592% 62.0% 68.7%  68.1% 68.5% 65.0% 69.6%

Yellow rows are summations of selected previous rows. *All current smokers includes current smoker/never SLT user, current
smoker/SLT user, and current smoker/ former SLT user. **All SLT users includes current SLT user/never smoker, current SLT
user /current smoker, and current SLT user/ former smoker. ***Former smokers includes former smoker/never SLT user, former
smoker/SLT user, and former smoker/ former SLT user.
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Table 3
Results from Round Two (final) of the Delphi Process: predicted prevalence rates for age groups 41-45 years
Categories Male Female
2010 | 2010 2010 2010
Current. LNSLT Current LNSLT
Policy = Policy Policy = Policy
Mean  Median Min Max Mean Median Min  Max

Current smoker, never SLT user 22.9% 19.8% 20.0% 17.5% 21.0% 21.2% 193% 20.0% 16.0% 20.6%
Current smoker, former SLT user| 1.3% 1.2% 13% 1.0% 15% @ 0.1% 01% 0.1% 0.1% 02%
Current smoker, current SLT user| 0.5% 1.2% 1.0% 08% 2.0%  0.0% 0.5% 0.3% 0.1% 2.0%
All current smokers* 248% 222% 223% 205% 232% 213% 199% 202% 18.1% 20.9%
Current SLT user, never smoker | 1.6% 25% 19% 18% 5.0% |0.1% 06% 02% 0.1% 3.0%
Current SLT user, former smoker = 1.0% 2.3% 1.8% 1.0% 5.0% | 0.0% 0.5% 0.2% 0.0% 1.5%
All SLT users** 3.1% 6.0% 5.6% 44% 89% 0.1% 1.6%  0.8% 0.3% 52%
Former smoker, never SLT user 252% 24.5% 252% 22.0% 27.0% 22.0% 22.1% 22.0% 21.0% 23.1%
Former smoker, former SLT user | 1.3% 2.4% 2.2% 1.5% 4.0% | 0.1% 0.2% 0.1% 0.1% 0.3%

Former smokers*** 274% 292% 295% 26.0% 30.4% 22.1% 22.8% 227% 22.1% 23.4%
Former SLT user, never smoker | 1.5% 1.6% 1.5% 1.5% 2.0% | 0.1% 0.1% 0.1% 0.1% 0.2%
Never SLT, never smoker 447% 44.7% 445% 44.0% 46.0% 56.5% 56.5% 56.4% 55.4% 58.0%

Yellow rows are summations of selected previous rows. *All current smokers includes current smoker/never SLT user, current
smoker/SLT user, and current smoker/ former SLT user; **All SLT users includes current SLT user /never smoker, current SLT
user/current smoker, and current SLT user/ former smoker; ***Former smokers includes former smoker/never SLT user, former
smoker/SLT user, and former smoker/former SLT user.

were slight and commented on the relative consensus apparent in the estimates. The difference between
the minimum and maximum predicted prevalence of smoking and SLT prevalence was reduced for three
of the demographic groups, with a very slight increase for females ages 21-25 years. The moderators
determined that a third round would not yield substantial variation in the final estimates.

The data are summarized in terms of the average estimates provided by the Panel members, the
median of predicted values for each category of tobacco use, and the minimum and maximum values
reflecting the range of responses. Because mean and median values are close, we concentrate on
reporting mean values of predicted use.

Relative to the 2010 predicted smoking prevalence without the introduction of a new LN-SLT product
or policy, the estimated prevalence of total current smoking, regardless of LN-SLT use patterns, is
predicted to decline under the new policy scenario for each of the four demographic groups. The relative
percentage decrease in the mean estimated prevalence of current smoking is about 11% (3.1 percentage
points) for males ages 21-25 years and 10% (2.6 percentage points) for their older counterparts. The
estimated relative decrease in mean prevalence for females is about half that of males, or 6% (a 1.3-1.4
percentage point decline) for females in both age groups. The reduction in smoking prevalence (except
for males ages 21-25 years) is primarily among never SLT users, but some of that reduction is offset by
an increase in concurrent use of cigarettes and SLT.

The predicted decrease in overall current smoking under the new policy regime, as estimated by the
seven Panel members, is offset by an estimated increase in the percentage of SLT users and, to a lesser
degree, by an increase in the percentage of former smokers. Overall current SLT use is predicted to
approximately double after 5 years of a new product and policy regime for both younger and older
males. Male prevalence at ages 21-25 years is predicted to be 8.5% relative to the old policy scenario
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prediction of 4.1%, and for males ages 41-45 years, the predicted prevalence of SLT use is 6.0%
relative to 3.1% without any policy changes. Among male current SLT users of both age groups, the
increases are greatest among those who are also former smokers. Total formal smoking among males
ages 21-25 years is estimated to increase by 1.7 percentage points, or 19% higher relative to the initial
level. Among males ages 41-45 years, former smoking is predicted to increase by 1.8 percentage points,
or 7% higher.

Predicted increases in SLT use among females are based on a smaller population of current users. The
predicted prevalence of current SLT use among females ages 21-25 years is 1.7% under a new policy
regime, compared to 0.1% under current policies. Most of the increase is among former smokers. Among
females ages 41-45 years, the predicted SLT prevalence also increases to about 1.6% compared to
negligible use under current scenarios, with most of the increase among former smokers. Former
smoking is estimated to increase by 1.7 percentage points among females age 21-25 years, and 0.7
percentage points among females age 4145 years.

Following Round 1, the Moderator asked Panel members to comment on their level of confidence in
each of their predicted values. Overall, four Panel members reported themselves “confident” or “very
confident” in their estimates, with two of these four having higher confidence regarding their estimates
for the females versus the males. A fifth Panel member felt confident in his/her estimate regarding male
tobacco use rates, but not confident in his/her estimates for females. The remaining two Panel members
reported less confidence in their estimates overall. Confidence levels did not appear to vary by the age
group considered.

4. Discussion

An overall consensus was reached that the introduction of a new LN-SLT product introduced to the
US market under strict regulations but with relevant health claims would not impede the decline in
overall smoking prevalence. Indeed, all Panel members indicated that the new policy would likely
accelerate the decline in smoking prevalence. Estimates of the decreases in predicted smoking
prevalence compared to the current product/policy scenario range from 1.3% to 3.1% percentage points.
There was a greater predicted impact on males than females.

Introduction of the new product/policy scenario was predicted to result in greater use of SLT overall,
particularly among males ages 21-25 years who had recently initiated tobacco use, but also among older
males and females. The increase in SLT use under the new regime predicted by the different Panel
members ranged between 2.7 and 6.9 percentage points for males ages 21-25 years, which is
considerably less than the increase observed in Sweden, albeit over a longer time period (Foulds et al.,
2003). Panel members linked the increase in SLT use to the decrease in smoking prevalence as a means
to achieve smoking cessation, especially among smokers ages 4145 years.

Given the current, heated debates surrounding harm reduction as a tobacco control policy, the level of
agreement that was reached in this study might be considered surprising. At least some of the past
controversy may be regarding how the policy is defined and analyzed. We have specified a thought
experiment in which we can isolate the primary changes that might occur after the new LN-SLT policy
was implemented. We defined a specific policy regime regarding LN-SLT, and isolated the effect of that
change from other policies. We limited the exercise to two age groups to distinguish the effects on those
who initiated tobacco use after the policy was in effect from those who initiated in the pre-policy regime.



1198 D.T. Levy et al. / Addictive Behaviors 31 (2006) 1190-1200

To limit demands on the Panel, they were not asked about other potentially relevant age groups, such as
the cessation behavior of those initiating under the new regime at later ages.

While the research team sought to simplify the format to isolate the important changes, a potential
limitation of this study is the complexity of the exercise. The research team provided a common set of
studies to the Behavioral Panel members at the outset, but there may still be differences in individual
members’ interpretation of available data and application of this information to the complexity of nine
tobacco use behavioral categories. Although not requested of the Panel, only one Panel member
reported in detail the quantitative logic of his/her calculations. One Panel member pointed out that an
increase in the category of never tobacco users might reflect residual adjustment of estimates in the
final row to achieve overall 100% prevalence of all tobacco categories. A predicted decrease in the
number of never smokers/SLT users among those ages 4145 years by one Panel member raises such
suspicions.

Another limitation of this study is that a relatively small number of Panel members participated
compared to prior Delphi analyses (Crisp et al, 1999; Dalkey & Helmer, 1963; Dunn, 1981; Everetf,_
1993; Hasson et al., 2000; Powell, 2003). We limited our original pool of potential participants by the
number of scientists who are experts on both smoking and smokeless tobacco use, and who would
represent a balanced set of views. Financial limitations also constrained the size of the Panel. While we
attempted to recruit a balanced Panel in terms of the range of views, the results unavoidably reflect the
authors’ selection of panel members and the self-selection of Panel members who agreed to participate.
With a view that the issues relating to harm reduction are open to debate, the authors endeavored to
select panel members and establish a framework that would be impartial.”

The generality of the results, and especially their applicability to other nations and to other policies, is
limited by the way that the policies were specified in this exercise. After Round 1, the Moderator raised
three issues in a summation of the results that echoed issues raised by Panel members. First, in response
to a Panel member’s comment on the sensitivity of estimates to the expected level of tobacco industry
marketing efforts, the Moderator asked Panel members to incorporate any changes expected in
marketing by SLT and cigarette firms under the new policy. In Round 2 results, several Panel members
mentioned aggressive advertising by SLT and cigarette manufacturers in describing changes in their
responses. One Panel member pointed out that the U.S. places few limitations on marketing efforts,
unlike the European Union. Another Panel member noted that marketing efforts might have a greater
impact on the younger age group, and increased their estimate of expected prevalence of current SLT use
among males ages 21-25 years by 61%. This Panel member noted that the effect of aggressive marketing
on young females was less predictable but might elicit higher use among females ages 41-45 years to
help quit smoking. Another Panel member mentioned potential increased use among females ages 41-45
years in response to marketing efforts that highlight smoke-free environment goals.

The second issue raised by the Moderator was that the levels of other tobacco control policies were
assumed to remain constant at 2005 levels. This was one of the original assumptions of the exercise and
should not have had much impact. However, in response to the Moderator’s point, one Panel member
emphasized “the targets are moving,” referring to uncertainty about general trends as tobacco control
policies change. This Panel member also raised the question of relative effectiveness of changes in
public health efforts in contrast with developments in the tobacco industry’s efforts. Although an
important consideration, we did not ask Panel members to consider how the LN-SLT policy might
impact other tobacco control policies, because we were concerned that the added complexity of the task
might confuse interpretation of the results.



D.T. Levy et al. / Addictive Behaviors 31 (2006) 1190—1200 1199

A third issue noted by the Moderator was in response to a Panel member’s comments about Ariva. In
the first round, one Panel member specified his/her assumption that the new LN-SLT product would be
“as addictive and acceptable to consumers as snus is. This is not the case for products such as Ariva,
which are lower dose—more akin to NRT.” This Panel member suggested that the new policy would only
gradually impact the tobacco market. Another Panel member commented that LN-SLT products such as
Ariva or Stonewall are likely to be “appealing to smokers (ages 4145 years) because they are cheaper and
more palatable than NRT.” In response to these comments, the Moderator emphasized that Ariva is only
one example of an LN-SLT product mentioned in the project outline for illustrative purposes. Panel
members did not specify this issue as having an impact on their Round 2 estimates although one Panel
member indicated the uncertainty surrounding the available LN-SLT products on the market. Other issues
surrounding the product were, however, mentioned. One Panel member commented that the health claim
would have less impact on cultural norms in a country that is less influenced by norms in surrounding
cultures (as are European nations in close proximity). By contrast, another Panel member expected
smokers would heed the warning label and substitute LN-SLT heavily for smoking behavior.

In conclusion, the results from this study indicate that the introduction of a well regulated LN-SLT
product is expected to reduce smoking and only modestly increase SLT use in the United States. Notably,
the overall impact of the new policy regime is predicted to lead to virtually no change in overall tobacco
use, i.e., the percent of males ages 21-25 years that use either SLT or cigarettes was predicted to increase
from 30.0% to 30.2% while females ages 21-25 years decreased from 22.6% to 22.5%.

The results indicate that cigarette users would switch to smokeless with little change in overall
tobacco use and with a limited degree of substitution of LN-SLT for cigarettes. If these results hold, the
substantial reduction in health risks associated with LN-SLT use (Levy et al., 2004) should yield a net
public health benefit through reduced mortality. Health benefits might also be expected from lower risks
associated with the low-nitrosamine SLT compared to SLT now available in the US. However, a more
complete analysis will involve making explicit a host of assumptions and the extent of uncertainty
surrounding the estimates. Important to the effect of an LN-SLT product is the role of the regulatory
framework (Stratton et al., 2001) and how the new LN-SLT policy impacts other tobacco control
policies. Future work will consider the plausible range of behavioral and health effects through the
development of a comprehensive simulation model.

Funding for this project was received from the Tobacco Control Research Branch of the National
Cancer Institute’s Division of Cancer Control and Population Sciences. David Levy and Elizabeth
Mumford also received funding through grant UO1-CA-097450 of the National Cancer Institute’s
CISNET Program. We would like to thank Scott Leischow for his encouragement in developing this
project.
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