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Philip Morris International’s (PMI) Modified Risk Tobacco Product (MRTP)
application for IQOS does not adequately consider IQOS’s appeal to or impact on youth or
adolescents, and does not provide the necessary scientific evidence to support its MRTP claims
of reduced risk or reduced exposure, especially as these claims affect youth and adolescents.
Therefore, FDA should deny PMI’s MRTP application for IQOS.
1. Background
PMI is seeking FDA authorization to market their IQOS heating system with three flavors of
their “HeatSticks” as a MRTP with three claims:
(1) Switching completely from cigarettes to the IQOS system can reduce the risks of
tobacco-related diseases;
(2) Switching completely to IQOS presents less risk of harm than continuing to smoke
cigarettes; and
(3) Switching completely from cigarettes to the IQOS system significantly reduces your
body’s exposure to harmful and potentially harmful chemicals.
Section 911 of the Family Smoking Prevention and Tobacco Control Act 1 and FDA’s
Guidance for Industry on Modified Risk Tobacco Product (MRTP) Applications 2 spell out the
rigorous requirements that MRTP applicants must meet before a product can be deemed a
“modified risk tobacco product” and can be marketed with MRTP claims. In particular, to market
IQOS with the MRTP claims stated above, PMI must prove using substantial and objective
scientific evidence that the new product, as it is actually used by consumers, will:
1

Family Smoking Prevention and Tobacco Control Act, 21 U.S.C. §387k, Pub. L. 111-31, 123
Stat. 1776 (2009).
2
Food and Drug Administration, Modified Risk Tobacco Product Applications, Draft Guidance
(March 2012). Available at https://www.fda.gov/downloads/TobaccoProducts/
GuidanceComplianceRegulatoryInformation/UCM297751.pdf
1

(1) Significantly reduce harm and the risk of tobacco-related disease to individual tobacco
users; and
(2) benefit the health of the population as a whole, taking into account both users of tobacco
products and persons who do not currently use tobacco products.
In fulfilling the MRTP application requirements specified in section 911(g), FDA
recommends in its MRTP Guidance that applicants submit, among other things, the following
data and information:
1) Scientific evidence regarding the effect that IQOS and its marketing will have on
increasing the likelihood that non-users (including never users and former users) will
start using the product (Guidance, p. 20);
2) Data and information on how consumers actually use IQOS, including data and
information addressing concurrent use of multiple products containing nicotine or
tobacco (Guidance, p. 15), and scientific evidence demonstrating that consumers actually
use the product in a way that exposes them to the claimed reduced level of substances or
harm (Guidance, p. 17);
3) Human studies that evaluate consumer understanding and perceptions of the product,
including its labeling, marketing, and advertising, including:
a. The ability of consumers to understand the modified risk claims and the
significance of the information in the context of one’s health;
b. Consumers’ beliefs about the health risks of using the product relative to other
tobacco products;
c. Consumer beliefs about the health risks of using the product relative to cessation
aids; and
d. Consumer beliefs about the risks of using the product relative to quitting all
tobacco use (Guidance, pp. 20-21)
Despite the requirements of the law and these explicitly stated FDA guidelines, PMI has met
none of them with respect to the use of IQOS among adolescents. In addition, the discussion
of the effects of IQOS on young adults is cursory at best. For these reasons, explained more
fully below, FDA should deny PMI’s MRTP application for IQOS.
2. Because PMI’s MRTP application did not consider the impact of IQOS on
adolescent use, it did not demonstrate that the product, as actually used by
consumers, will benefit the health of the population as a whole, including current
non-users; in particular, it did not provide any scientific evidence regarding the
effect that IQOS and its marketing would have on increasing the likelihood that
adolescents who are currently not tobacco users will start using IQOS.
Despite section 911(g)’s requirement, PMI failed to provide adequate scientific evidence
demonstrating that IQOS would “benefit the health of the population as a whole,” in particular
non-users (including adolescents and young adults) as well as current users of other tobacco
products.
PMI merely claimed that in a pre-market setting, the effect of IQOS on initiation among
non-users could not be assessed. For that reason, PMI used “behavioral intention,” which it
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defined as a person's perceived likelihood or subjective probability that he or she will engage in a
given behavior as a proxy to predict the behavior of using an MRTP (Chapter 6.3.1). . Other
factors that PMI did not consider, including willingness to use tobacco, perceived social
norms, peer influences, and perceptions and attitudes towards the specific tobacco product is
more predictive of use than intentions alone. 3 As detailed below, it is incorrect to assume that
intentions are the primary drivers of behavior, especially for adolescents
a. Intentions are not a proxy for actual behavior, especially for adolescents
According to older decision-making theories such as the Social Cognitive Theory, 4 the
Health Belief Model, 5 the Theory of Reasoned Action, 6 and the Theory of Planned Behavior, 7
people’s behaviors are largely shaped by their intentions to engage in that behavior. These
intentions are, in turn, shaped by their perceptions of behavior-related risks and benefits. While
these theories have some merit, they are largely relying on cognitive processes, whereby one is
expected to have a deliberate, planned decision to or not to engage in a behavior. In these cases,
intentions are more likely to lead to behavior. However, as discussed in detail below, studies
show that these cognitive models do not accurately or fully predict how adolescents decide
whether or not to engage in a behavior, including tobacco use.
In contrast, current research demonstrates that decision-making does not only involve a
deliberate, analytic process. Instead, many decisions, including adolescents’ decisions to use
tobacco, are based more on heuristic, reactive, and affective processes. 8 While adolescents may
not have an active plan in mind to smoke, they often find themselves in situations in which they
would consider smoking even though they were originally committed to avoiding it. Willingness
to smoke is shaped by perceptions, including perceived peer norms and peer acceptance of
smoking as well as images associated with smoking. For example, adolescents are less likely to
smoke if they hold negative images that smokers are dirty, wrinkled, and have yellow teeth. In
contrast, adolescents who are exposed to positive images of smokers are more likely to view
smoking favorably and therefore try smoking. 9 Indeed, willingness is a better predictor of
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tobacco use than intentions and should be used in studies examining whether and why an
adolescent would use any tobacco product. 10,11
b. PMI’s application did not include information from studies with adolescents
younger than 18
In addition to inappropriately relying on intentions as a proxy for actual behavior and
behavior change, none of PMI’s cited studies were conducted with adolescents younger than
18. PMI does not provide any reliable information in its application on whether adolescents
would be interested in using IQOS, if adolescents would initiate nicotine use with IQOS, if
adolescents would switch from another tobacco product to IQOS, or if adolescents would use
IQOS along with other tobacco products.
One way to obtain information on adolescents' interests and behavior is to conduct
studies with adolescents. However, neither PMI nor any other tobacco company should be
permitted to conduct research on youth below the legal age for tobacco use (21, to be
conservative) because they could use such information to design marketing campaigns to
attract youth to their products. A different way to get at adolescents' interest and behavior is
relying on research on other, similar products, such as electronic cigarettes, conducted with
no direct or indirect involvement of tobacco companies or their agents.12 There is a rich
literature on adolescents conducted independent of the industry that PMI could have, but did not,
present on current, former and non-users of cigarettes to understand their intentions as well as
their willingness to use IQOS. This research also provides insights on the extent to which
warning messages and ads influence youth perceptions and willingness to use IQOS.
In particular, it is important to consider IQOS and PMI’s MRTP application in the
context of recent experience with e-cigarettes and other novel tobacco products. Since ecigarettes were first introduced in the U.S. less than a decade ago, there has been a rapid rise in
the use of e-cigarettes, 13 a nicotine product that has been marketed with claims of reduced harm
similar to PMI’s claims about its IQOS product. E-cigarette use is especially common among
adolescents and young adults. On the U.S. market since 2007, past 30-day use of e-cigarettes has
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Gerrard, M., Gibbons, F.X., Benthin, A.C., & Hessling, R.M. (1996). A longitudinal study of
the reciprocal nature of risk behaviors and cognitions in adolescents: What you do shapes what
you think and vice-versa. Health Psychology, 15, 344-354; Meg Gerrard et al., A Dual-Process
Approach to Health Risk Decision Making: The Prototype Willingness Model, 28(1)
Developmental Review 29 (2008).
11
Gerrard M, Gibbons FX, Stock ML, Lune LS, Cleveland MJ. Images of smokers and
willingness to smoke among African American pre-adolescents: An application of the
prototype/willingness model of adolescent health risk behavior to smoking initiation. Journal of
Pediatric Psychology. 2005 Feb 23;30(4):305-18.
12
Institute of Medicine. 2012. Scientific Standards for Studies on Modified Risk Tobacco
Products. Washington, DC: The National Academies Press. https://doi.org/10.17226/13294.
13
McMillen RC, Gottlieb MA, Schaefer RM et al., Trends in Electronic Cigarette Use Among
U.S. Adults: Use is increasing in both smokers and non-smokers. Nicotine Tob Res. 2015
Oct;17(10):1195-202
4

surpassed use of conventional cigarettes, with use prevalence of 11.3% among high school
students (8.0% for cigarettes). 14 Among young adults 18-24 years old, 23.5% have ever used an
e-cigarette. 15 Youth are also most likely to use flavored e-cigarette and other tobacco products. 16
The available evidence reported in scientific studies on currently marketed novel tobacco
products (including e-cigarettes) conducted independent of the tobacco industry suggest that
the introduction of novel IQOS products will attract adolescent non-users into initiating
tobacco use with IQOS. Adolescents’ decisions to adopt use of any tobacco product are based
on several considerations, including whether the product appeals to them, the product’s flavors,
smell and taste, the product’s perceived harm reduction, and the ease and location of use. 17 The
marketing of IQOS with harm reduction claims and the claim that they are “smokeless” makes it
likely that these products will appeal to youth.
The experience with e-cigarettes, which have also been promoted with harm reduction and
“smokeless” messages, is directly relevant to adolescents’ likely reaction to IQOS. In addition,
both have a modern hi-tech image, another common characteristic that raises concerns that IQOS
will attract youth. Many adolescents at low risk of initiating nicotine use with conventional
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cigarettes initiate with e-cigarettes. 18 Adolescents who initiate nicotine use with e-cigarettes are
more susceptible to smoking combustible cigarettes. 19 This experience with e-cigarettes raises
the concern that adolescents will use both IQOS and other tobacco products concurrently, just as
adolescents are dual and poly-users of e-cigarettes along with other tobacco products. 20
3. PMI’s application does not consider the impact of poly-use of novel tobacco
products among adolescents
PMI ignores evidence that adolescent and young adult smokers who use novel tobacco
products often use two or more kinds of tobacco products concurrently. 21 Although PMI’s
own studies show that IQOS is often/sometimes actually used with conventional cigarettes, they
fail to analyze the impact of this dual use. In particular, PMI reports (section 3.5.3 and 6.2.2)
that 22.4% of US study participants still were using both regular combustible cigarettes and
IQOS after 6 weeks. In other countries, dual use of IQOS and combustible cigarettes ranged
from 27% (Germany) to 39% (Switzerland) after 4 weeks (section 3.5.3, Table 5). According to
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PMI’s 2016 full-year report, 22 21-31% of users across multiple countries are dual-users with
substantial portion of their tobacco use (>30%) from products other than IQOS, including regular
combustible cigarettes. Another 7-15% are “Predominant (70-95% IQOS)” users, meaning they
still use regular cigarettes along with IQOS up to 30% of the time. While this information is
based on adults there is no reason to expect that youth would not behave similarly. Indeed, dual
and poly-use of tobacco products is more common among youth than adults. 23
PMI should have used the available experience with e-cigarettes collected independent
of the tobacco industry to draw reasonable inferences about how IQOS would affect youth, but
did not. The fact that PMI did not address these issues at all is a major shortcoming of the
application that should lead FDA to deny the application. Indeed, section 911(d) of the
Tobacco Control Act requires every MRTP application to include “(5) all documents (including
underlying scientific information) relating to research findings conducted, supported, or
possessed by the tobacco product manufacturer relating to the effect of the product on tobaccorelated diseases and health-related conditions, including information both favorable and
unfavorable to the ability of the product to reduce risk or exposure and relating to human health;
(6) data and information on how consumers actually use the tobacco product… [emphasis
added].” In its Guidance on MRTP applications, FDA explains that the term “possessed”
includes research “findings from studies not conducted or supported by the manufacturer, but
which it has received or has reviewed…” Further, FDA’s Guidance states: “FDA expects that the
applicant will include, among other things, as part of its submission of relevant documents, study
reports, study protocols, and raw data… [emphasis added].” It is not credible for PMI to argue
that it does not know about or has not reviewed the literature on the experience of e-cigarettes
and adolescents, even if it did not conduct its own studies.
4. The actual marketing of IQOS to date in other countries demonstrates that PMI has
not adequately protected against use by nonsmokers and suggests that the product’s
name, physical appearance, and retail environment will appeal to young people.
The IQOS product, packaging, name, and store designs imitate Apple’s iPhone and
other i-products that are exceptionally popular with young people.
Piper Jaffray’s October 11, 2017 “Taking Stock with Teens” survey of 6,100 U.S. teens
showed that Apple’s iPhone continues to rise in popularity among teens, with 78% of U.S. teens
saying they owned an iPhone, and 82% of teens saying their next smartphone will be an
iPhone. 24 An April 2017 Fortune Magazine article led with the statement: “Teenagers are
22 https://www.pmi.com/investor-relations/overview/event-details/?eventId=5246224, Slide p.
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obsessed with Apple’s iPhone,” based on the Spring 2017 edition of Piper Jaffray’s teen survey
in which 76% of U.S. teenagers said they had an iPhone, and 81% said their next smartphone
will be an iPhone. 25 Considering IQOS’s similar design to iPhone (and the fact that PMI also
calls it iQOS), it is reasonable to assume that adolescents will find IQOS’s design appealing,
and will begin to use IQOS either alone or coupled with other tobacco products.
Indeed, one of the common reasons young adults try e-cigarettes was
novelty/technological appeal. 26 Therefore, it is especially concerning that the IQOS product
design closely mimics Apple’s iPhone and other savvy, high-tech electronic products. The
packaging resembles iPhones and other high-end smartphones, where the device and parts are
neatly placed on molded plastic trays inside a glossy white box (Figure 1). Such marketing
tactics are likely to appeal to adolescent and young adult never-smokers, making them more
likely to try IQOS like many adolescents and young adults were attracted to try e-cigarettes.
Adding to these concerns, the IQOS flagship stores in Seoul, Korea, visited in June
2017, look remarkably similar to high-end technology brand stores such as Apple or Microsoft
stores in the U.S. 27 (Figure 2). The design of the store and the way the products are displayed on
the table in a spacious store contrasts sharply from a normal corner store where cigarette packs
are tightly stacked, and gives a clean and refined look and feel to IQOS. Stores located in other
countries have similar tech-savvy atmosphere, such as the IQOS store in Amsterdam,
Netherlands (Figure 3).
5. PMI’s MRTP application failed to consider the likelihood that IQOS’s two menthol
flavors would appeal to youth and adolescents and encourage initiation among nonusers
The IQOS heatsticks currently come in three flavors, Marlboro HeatSticks, Marlboro
Smooth Menthol HeatSticks, and Marlboro Fresh Menthol HeatSticks. (PMI’s application is
silent on whether or not there will be more flavors of IQOS in the future.) Flavor or “taste” is one
of the most commonly used marketing techniques to entice young people to use a product; in
particular, sweet and salty flavors are used to promote food (mostly candy and snacks 28 ) to
children. 29 PMI completely ignored all the evidence that menthol products would attract youth
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and that adolescents will find these flavors appealing and therefore more likely to be used by
them.

Figure 1. Packaging of IQOS (top: picture taken by Minji Kim) resembles that of high-end
smartphone (bottom: Apple iPhone 7; source: phonearena.com 30).
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Figure 2. IQOS Flagship store in Seoul, Korea, June 2017.
Photos by Minji Kim, PhD.

Figure 3. IQOS Flagship store in Amsterdam, Netherlands,
September 2017. Photo by Minji Kim, PhD.
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Exposure to flavored products and ads for such products is positively associated with
youth consumption. 31 Research on newer tobacco products, including e-cigarettes, comports
with these findings. Flavored tobacco products play an important role for online e-cigarette
marketing and boosts user interaction and positive emotion. 32 Further, compared to ads for
unflavored tobacco products, flavored e-cigarette advertisements elicit greater appeal and interest
in buying and trying e-cigarettes. 33 The appeal of ads for flavors has been linked to rapid and
persistent adoption of e-cigarettes among youth; 34 and 75% of US youth stated they would not
use e-cigarettes without flavors. 35 Ads depicting flavors using colorful images make e-liquids
attractive to youth, 36 and a 2014 content analysis of e-cigarette retail websites, which showed ads
were appealing to youth. 37 Questions remain including whether the flavors will be attractive to
adolescents who have never used a tobacco product or to adolescents who currently use at least
one product. PMI did not present any information or studies on the IQOS advertisements for
these flavored tobacco products that would permit an assessment of whether the ads will be
appealing and misleading to youth, as we have seen in studies on e-cigarettes. 38
6. PMI’s arguments that modified risk claims will not attract never-smokers are
illogical and inconsistent with the available evidence.
PMI’s application states that adult never-smokers in their study reported greater
perceptions of risk for IQOS than current or former smokers (section 6.4.4.1-3), and argues that
IQOS will not cause or motivate “non-users to be interested in the product because it is still
considered a risky product” (section 6.4, p. 70). PMI’s reasoning and interpretation of their
results is not logical. Many studies have shown that non-tobacco users report greater perceptions
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of tobacco-related risk, compared to tobacco users. 39 However, you cannot then extend these
findings to mean that non-users will never go on to use tobacco. Perceptions can change over
time, and across products. Instead, the relevant question is how non-tobacco users perceive
IQOS compared to other tobacco products, and whether the marketing and appeal of this new
tobacco product will result in lower perceptions of risk of IQOS compared to other tobacco
products, which then will result in use.
In addition, PMI ignores the fact that most tobacco use begins before age 18. There is no
reason to expect that IQOS would be any different, particularly in light of the fact that ecigarettes, a similar product, have been more popular with youth than adults.
The question PMI should have asked (and that the FDA should ask) is whether IQOS,
with lower perceived risks, encourages never-smokers -- including adolescents and young
adults -- who would otherwise not use any tobacco products to be more likely to try the IQOS
product. Indeed, exposure to e-cigarette advertisements causes increases in smoking urge among
adult former and current smokers 40 and reduces adolescent never-smokers’ perceived risks of
regular cigarettes. 41 Indeed, the fact that e-cigarettes are perceived as less harmful than regular
cigarettes by adolescents and young adult never-smokers 42 is one reason that they are often the
first tobacco product adolescents and young adults use, which also predicts future cigarette use. 43
According to PMI’s application, while non-smokers’ perceived risk score for IQOS are higher
than current and former smokers in PMI’s studies after seeing the modified risk claims (section
6.4.4.1-3), the scores are significantly lower than the non-smokers’ perception of risks for
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regular cigarettes. Like e-cigarettes, PMI’s results show that nonsmokers (which would
include adolescents and young adults) are more likely to try IQOS than regular cigarettes.
In considering PMI’s claims about the impact of reduced risk perceptions on behavior of
non-users, it is important to consider parallels with e-cigarettes when they first entered the
market. Many e-cigarette users started using e-cigarettes because they perceive these ecigarettes as less harmful (i.e., “reduced risk”) than cigarettes and to be effective as smoking
cessation aids. 44 An analysis of e-cigarettes retail websites showed that 95% of the 59 included
websites made explicit claims that e-cigarettes can aid in smoking cessation or improve health. 45
Websites that compared cigarettes with e-cigarettes stated that e-cigarettes were cleaner (95% of
the websites), cheaper (93% of the websites), could be used to circumvent indoor clear air
policies (71% of the websites), and could aid in smoking cessation (64% of the websites). A
study of the content of websites of e-cigarette manufacturers in China showed similar claims of
health-related benefits, reduced secondhand smoke exposure, and utility for smoking cessation. 46
These explicit claims were made in the absence of consistent evidence pointing to benefits in
health or smoking cessation.
Furthermore, these claims often led to a belief among both cigarette smokers and
nonsmokers (including adolescents) that e-cigarettes are therefore a less harmful choice for any
user (that is, not just in comparison to cigarettes), which in turn resulted in e-cigarette initiation
among non-smokers. 47 In particular, adolescents believe that e-cigarettes are less harmful than
cigarettes and all other tobacco products, 48 that e-cigarettes are acceptable and socially normative
(with sizeable proportions (20-28%) agreeing that it is ok to use e-cigarettes indoors and
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outdoors), 49 and that such perceptions and attitudes are directly related to initiation and use of ecigarettes. 50 Despite studies showing negative health effects of e-cigarettes, adolescents report
believing that e-cigarettes are safer than cigarettes, can help people quit smoking conventional
cigarettes, and contain none or just limited amounts of nicotine. Adolescents also consider ecigarettes to be trendier, more prevalent, and more acceptable than conventional cigarettes. 51 The
lowest perceptions of harm and the most positive attitudes regarding e-cigarettes have been
reported among adolescents who have used e-cigarettes. 52 Given the similarities between IQOS
and e-cigarettes (electronic, hi-tech, and claims of reduced harm, a better alternative to
cigarettes, no “smoke”) it is reasonable to expect that IQOS will be popular with youth, because
they will make similar assumptions about the risks associated with IQOS, and will be willing to
initiate and use IQOS.
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Thus, exposure to the marketing of IQOS focusing on claims of reduced risks is likely
to cause similar harmful effects on never- and former-smokers, and could cause youth and
adolescent never-smokers to initiate nicotine use with IQOS. PMI’s application is silent on
these important issues.
7. Conclusion
When evaluating whether PMI should be allowed to market IQOS as a MRTP, FDA
must consider that adolescents who otherwise would not have used any tobacco product might
find IQOS appealing and will initiate using IQOS as their first tobacco product. This is
especially likely given adolescents’ attraction to flavored tobacco products, the appeal of novel
and technology-centric products among adolescents, and the tendency for the public at large,
including adolescents, to misinterpret reduced harm claims.
Further, FDA must consider whether the evidence submitted by PMI were independent
studies, and not studies that were conducted by PMI or influenced or paid by PMI. 53 In
particular, FDA must review independent studies of adolescents’ perceptions of IQOS and the
marketing claims made about IQOS, as well as independent studies that examine whether in the
real world adolescents are more or less likely to initiate with IQOS compared to other tobacco
products. FDA should review studies that examine adolescent consumers,’ potential consumers,’
and non-consumers’ perceptions of IQOS products, and their use in the real world. FDA must
evaluate whether and to what extent adolescents initiate with IQOS, whether they are likely to
use both IQOS and other tobacco products, and whether adolescents initiating with IQOS will be
more likely to subsequently initiate cigarette use. Because PMI’s did not submit with its MRTP
application such rigorous, independent studies and because the application made no
consideration of potential impact on adolescents, FDA does not have sufficient evidence on
which to determine the public health impact of IQOS on the population as a whole as required
by section 911(g), and should deny PMI’s application.
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