FDA’s draft guidance on Principles for Designing and Conducting Tobacco Product
Perception and Intention Studies appropriately highlights the importance of determining
whether consumers understand the risks of new tobacco products and modified risk claims,
but should provide more specific guidelines concerning youth perceptions, measuring
intentions to use, addressing perceived benefits, considering effects on bystanders, assessing
relapse and dual use, conducting qualitative studies, addressing null findings, and
comparing proposed products to products currently commercially available
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FDA’s draft guidance on tobacco product perception and intention studies (TPPI)
provided the industry with broad suggestions, rather than detailed guidelines, on how companies
should design and conduct studies to strengthen their modified risk tobacco product applications
(MRTPA), premarket tobacco product applications (PMTA), or substantial equivalence reports
(SE). While we generally agree with the broad principles for TPPI studies that FDA outlined,
there are eight areas where the guidance document should provide more specific guidance:
a. TPPI studies should consider youth perceptions associated with the tobacco products
as well as adult perceptions, although tobacco companies should not conduct studies
on youth directly and should instead follow strict safeguards;
b. TPPI studies should include measures of willingness and susceptibility to use
tobacco;
c. Studies should address perceived benefits as well as the harms of using a tobacco
product;
d. Studies should consider the actual and perceived effects of the product on bystanders;
e. TPPI studies should assess whether the proposed product promotes relapse among
former tobacco product users and whether it promotes dual- or poly-use;
f. Qualitative studies should use rigorous data analysis methods;
g. Studies should address null findings and exclude the possibility that null findings are
due to poor quality measures or low statistical power; and
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h. Studies used to support PMTA and MRTP applications should compare the proposed
product to other products currently on the market, not just conventional, combustible
cigarettes.
We discuss these eight areas in greater detail in Section 3, starting on p. 3
1. Submission and evaluation of tobacco product perception and intention studies
regarding new tobacco products and modified risk products are essential for FDA to
protect the public health
FDA issued a draft guidance for industry on how to design and conduct tobacco product
perception and intention studies (TPPI Guidance)1 that may be submitted to support modified
risk tobacco product applications (MRTPA), premarket tobacco product applications (PMTA), or
substantial equivalence reports (SE). These studies are used to assess individuals’ perceptions of
tobacco products; understanding of tobacco product information including labeling, warnings,
and modified risk information; and intentions to use tobacco products. TPPI studies are
important because they can help FDA determine whether a manufacturer has demonstrated that a
new tobacco product for which a PMTA has been submitted meets the “appropriate for the
protection of the public health” (APPH) standard required by the Family Smoking Prevention
and Tobacco Control Act (TCA) section 910(c) or that a modified risk or modified exposure for
which a MRTPA has been submitted will “benefit the health of the population as a whole” under
TCA section 911.
FDA has reportedly received thousands of PMTAs for e-cigarettes and other new tobacco
products by the September 9, 2020 submission deadline that should have contained TPPIs, and
marketing orders issued to successful applicants may require them to submit TPPIs as part of
their postmarket reports. Therefore, the appropriate design, conduct, and reporting of TPPI
studies will be central to FDA’s decision-making and ability to protect the public health.
2. FDA’s draft guidance appropriately provides broad recommendations for designing
and conducting perception and intention studies
FDA’s draft guidance addresses several issues for applicants to consider when designing
and conducting studies, including:
•
•
•

developing study aims and hypotheses
designing quantitative and qualitative studies
modes of data collection
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•
•
•
•

selecting and adapting measures
determining study outcomes
selecting and justifying study samples
analyzing study results

These guidelines are broad and provide a good summary of best practices for conducting
the studies that are necessary for FDA to consider when making its determinations on PMTAs,
MRTPAs, and SEs, and in evaluating postmarket reports. We support these broad
recommendations, but as detailed below, recommend that more specific guidelines be provided
in some areas.
3. FDA should provide more specific guidelines in certain areas
In some cases, FDA has provided more specific guidelines that are helpful. For example,
FDA correctly specified that studies on consumer understanding of the claims made in the
product’s labeling and marketing should measure to what extent consumers understand
that the reduction of risk from a modified risk tobacco product is contingent on using the
product exclusively (i.e., that they must switch completely to this product, rather than use this
product along with one or more other products). This issue was central, for example, to Philip
Morris’s claims in its MRTPA that IQOS reduces consumers’ exposure to some harmful
chemicals. In previous public comments and publications,2, 3, 4, 5, 6 we pointed out that Philip
Morris’s consumer perceptions studies did not adequately measure consumers’ understanding of
this essential factor.
In our previous public comments and publications cited above, we also pointed out that
PMI’s data showed that consumers do not understand what it means to “switch completely” to
IQOS and are likely to use IQOS concurrently with conventional cigarettes or other tobacco
2
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products (“dual use” or “poly use”), thereby reducing or eliminating the claimed benefits. PMI’s
advertising and labeling do not adequately describe the conditions of use – namely, that to
(allegedly) reduce their risk of tobacco-related diseases, consumers must use IQOS exclusively,
and may not use it with any other tobacco product.
PMI’s studies did not, but should have, demonstrated that consumers understand these
conditions of use. Further, the studies cited by PMI in support of their IQOS claims failed to
include data on whether adolescents understood these claims and whether they would be
interested in initiating tobacco with IQOS.7 In an empirical study in which adolescents and
young adults (mean age 19.3) were shown the IQOS proposed claims for reduced risk and
exposure, 1 in 4 did not understand what “switch completely” meant.8
FDA’s April 30, 2019 Marketing Order for IQOS requires Philip Morris to submit
postmarket reports on an annual basis beginning April 30, 2020 including:
•

•

A summary of all formative consumer research studies conducted – whether by
you, on your behalf, or at your direction – among any audiences, in the formation
of new labeling, advertising, marketing, and/or promotional materials, including
qualitative and quantitative research studies used to determine message
effectiveness, consumer knowledge, attitudes, beliefs, intentions and behaviors
toward using the products, and including the findings of these studies and copies
of the stimuli used in testing.
A summary of all consumer evaluation research studies conducted – whether by
you, on your behalf, or at your direction – among any audiences, to determine the
effectiveness if labeling, advertising, marketing and/or promotional materials and
any shifts in consumer knowledge, attitudes, beliefs, intentions, and behaviors
toward using the products, and including the findings of these studies and copies
of the stimuli used in testing.9

Similarly, FDA’s July 7, 2020 Modified Risk – Exposure Modification Order for IQOS
requires Philip Morris to “conduct postmarket surveillance and studies in order to ‘determine the
impact of the [MRTP exposure modification] order on consumer perception, behavior, and
health, and to enable the [FDA] to review the accuracy of the determinations upon which the
7
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[MRTP exposure modification] order was based…’”10 In particular, FDA stated that in Philip
Morris’s postmarket behavioral cohort study,
monitoring use of the [IQOS] products that are the subject of [the Exposure
Modification] order in terms of uptake, dual use, and complete switching is
required. In particular, your PMSS [postmarket surveillance and studies] must
address the extent to which new MRTP users were never, former, or current
smokers, or other tobacco product users before initiating the MRTPs and the
extent to which new users of the MRTPs become exclusive IQOS users, dual
users with combusted cigarettes or other tobacco products, or transition to
combusted cigarette smoking over time. These studies should be designed to
observe behavior over a sufficient period of time to examine, for instance, the
extent to which dual use of IQOS and combusted cigarettes is a transitional versus
stable pattern of use.
Philip Morris’s postmarket reports should also include studies that address these
issues of consumer understanding. FDA should withdraw its reduced exposure order if these
reports do not demonstrate that consumers, including youth, current cigarette smokers, and
former smokers, understand that they must quit using conventional cigarettes altogether and
must switch completely to IQOS to get the claimed benefits of reduced exposure. These studies
should follow the specific recommendations for TPPIs outlined below in Section 3. Any future
postmarket reports that are required as a condition of any future MRTP order should include
similar studies that demonstrate whether, as actually marketed and used, consumers
understand that they will not get the claimed benefits of the MRTP product unless they use
that product exclusively. However, postmarket studies are not a substitute for required TPPI
studies in PMTAs and MRTPAs.
While the broad principles for TPPI studies outlined in FDA’s guidance are good in
general, the experience with PMI’s PMTA and MRTPA for IQOS highlight the need for more
specific guidelines, changes, or additions in several areas due to the unique issues raised in
tobacco product regulation. Our recommendations are outlined below.
a. TPPI studies should specifically consider youth perceptions as well as adult
perceptions, although tobacco companies should not conduct studies on youth directly
and should instead follow strict safeguards
Although FDA recommends that applicants evaluate the potential impact of marketing a
proposed product on “populations of interest” including users, former users, and non-users of
tobacco products (TPPI Guidance p. 17, lines 663-678), it does not make clear that it is essential
for TPPI studies to specifically evaluate perceptions and intentions for youth. This is a glaring
omission. TPPI studies regarding youth perceptions are particularly important given the fact that
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90% of long-term smokers began smoking as adolescents.11 Moreover, youth are most likely to
initiate tobacco use with newer tobacco products such as e-cigarettes. The literature clearly
shows that adolescents are the most likely to initiate with and use e-cigarettes. National data
from 2019 show that 27.5% of high school students and 10.5% of middle school students
reported past 30-day use of e-cigarettes.12 Among young adults (18-24 years old), 7.6% reported
past 30-day e-cigarette use.13 In contrast, among adults only about 4.2% of those 25-44 and 2.1%
of adults 45-64 reported past 30-day e-cigarette use.14 Youth tobacco use is especially
concerning given that the brain continues to develop and change until the mid-20s, making
adolescents and young adults especially sensitive to nicotine addiction.15, 16, 17,18
To determine the population level impact of a new or modified risk tobacco product,
studies should be conducted that assess the potential impact of each new product on youth
initiation and progression to established use of any tobacco product (not just the proposed new
product), including comprehensive evaluations about how the flavors, nicotine delivery, and
product marketing and labeling influence adolescents’ perceptions of both health harms and
perceived benefits (e.g., perceived reduction in stress; looking cool or popular) the tobacco
product may have on them and others,19 the product appeal, addictive potential, intentions to use,
actual use, product switching, and potential product switching and poly-use among youth.
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To be clear, while our point is that studies on youth should be included in all PMTAs
and MRTPs (as well as postmarket reviews), we are not recommending that the tobacco
industry conduct TPPI studies on youth directly. The tobacco industry has a long history of
manipulating research studies including the design, samples and sampling, analyses, and
interpretation to be in favor of the industry, and to attract young and new users to their
products.20, 21, 22, 23 As such, we recommend the following: (1) all TPPI studies include
perception studies on young adults, (2) PMTAs and MRTPAs discuss the separate, independent
published literature on youth on the same or similar products, and (3) that PMTAs and MRTPAs
discuss the implications of studies of young adults for predicting youth outcomes.
While it is essential that the FDA understand a proposed product’s impact on
adolescents’ perceptions, intentions, and willingness to use, the tobacco industry’s long history
of manipulating research cannot be understated. Furthermore, given the tobacco industry’s
well documented history of marketing to youth,24, 25 including use of youth “smoking
prevention” research programs as cover for these activities,26 we do not endorse any process that
would allow or encourage industry research directly on youth. In particular, industry research
conducted on youth to purportedly demonstrate perceptions to FDA would likely be used by the
industry for its own product development and marketing purposes.
Studies on youth perceptions can be and have been conducted ethically by academic
researchers independent of the tobacco companies, such as survey studies in which youth are
provided with a picture of the new product and/or a description of the product, and youth are
asked about their perceptions of the product or asked to interpret marketing statements that are
proposed by the company. For example, in a recent study of Philip Morris International’s
proposed marketing for IQOS, youth were randomly assigned to see either a “reduced exposure,”
“reduced risk,” or neither claim. Perceptions of IQOS-related health risks and general harm and
understanding of the term “switching completely” as used in PMI’s proposed claims were
20
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compared. Results showed that youth exposed to “reduced risk” claims perceived lower general
harm than the control group, and that 30% of the youth didn’t understand the term “switching
completely.”27 In a study of California youth and young adults (mean age 17.5, SD = 1.7),
participants were asked to indicate whether eight different ads for flavored e-cigarette products,
randomly displayed, target someone younger than them, their age, someone a little older, or
someone much older like their parents. Participants felt the ads were for someone just a little
older than them (age 18 – 26; not for someone much older). More than half of participants felt
ads for cherry, vanilla cupcake, caramel, and smoothie flavors were for someone their age. Ads
were also seen as targeting an audience younger than them.28 Finally, survey-based studies and
qualitative studies have assessed youth’s understanding and perceptions of different tobacco
products, showing that youth often harbor misperceptions about these new products that could
encourage use.
A 2012 Institute of Medicine Report and a July 2020 peer-reviewed published
commentary29 on the importance of including youth in studies related to PMTAs, MRTPs, and
SEs suggest ways in which the FDA can conduct their own research or fund and oversee external
research on the tobacco products submitted through the MRTPA or PMTA process to inform its
decision making. We reproduce verbatim below the specific recommendations made in the July
2020 paper, which was based on the literature and the FDA-commissioned Institute of
Medicine/National Academies of Science report on Scientific Standards for Studies on Modified
Risk Tobacco Products.30
1. Empirical evidence related to harm perceptions, product appeal, and the addictive
potential among youth for any proposed product or claim must be included in every
application. Since the TCA places the evidentiary burden on manufacturers, it is
likely that some of this research will be funded by the tobacco industry. Given the
history of tobacco industry manipulation of research,31 FDA must establish the
following specific safeguards to ensure that the evidence is objective, reliable, and
protected from industry influence:
27
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a. All studies must receive Internal Review Board Approval to ensure that the
research is ethical and protects human subjects.
b. All studies should be conducted by a third-party, independent group of
investigators. FDA must provide guidelines for study criteria, the research
questions to be addressed, the independent groups conducting the research,
and the quality checks needed. FDA must also set clear rules on data
transparency so that the industry cannot prevent the investigators from
presenting the data to FDA or the public. FDA should also periodically
evaluate the independence of the studies and the respective third-party
research groups to assess the possibility of industry influence.
c. All research protocols must be listed on www.clinicaltrials.gov; be
accessible to the public; and meet minimum standards for designing,
conducting, and reporting results for studies. All study procedures must be
stated clearly to be completely transparent and reproducible.
d. An independent review committee (IRC) with rotating membership, with no
financial ties to the tobacco industry, must be appointed by the FDA to
review and approve research protocols. Higher risk protocols should also
include an independent Data Safety and Monitoring Board to monitor
ongoing progress.
e. Studies must examine specific risk perceptions related to short- and longterm health outcomes, risk of addiction, and perceptions of the new product
compared to other products already on the market (e.g., including but not
limited to cigarettes).
f. Studies must carefully assess each specific claim, proposed marketing, and
promotional efforts including color and style of the product packaging.
g. Studies must include examination and documentation of the impact of
constituents among youth users. While such exposure studies are critically
important, they need to follow federal and local laws, and as such may be
difficult to conduct among younger youth. In such instances, studies
conducted among young adults could be presented and implications of the
findings to younger youth should be discussed.
h. Studies should include nationally representative youth samples that reflect
sufficient sample size with variation in socioeconomic status, race/ethnicity,
sex, geographic location, and use patterns. Findings from different age
categories should not be inferred to youth, except as discussed above.
i. Proposed studies must follow the guidelines proposed by NIDA for substance
use research involving children and adolescents, and if appropriate for
exposure studies in human subjects.32, 33
2. All applications must include a review of existing comparative studies of similar
products, including research on adolescent perceptions as they relate to intentions to
use and actual use patterns. This review does not replace the requirement of
submitting evidence specific to the products and claims being considered.
32
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3. Authorization of any new tobacco products must be based on evidence specific to
youth in the U.S. Evidence from other countries can be considered but should not
serve as the primary source of information.

Consistent with the study guidelines and criteria recommended in 1.b. above, the process
should include a commitment by PMTA and MRTP applicants to use the knowledge obtained in
the studies to affirmatively modify the design of their proposed product, the product’s claims,
and its marketing in a way that repels or discourages rather than attracts or encourages youth
to use or purchase the product and that will not lead to youth initiation of any tobacco
product. All PMTAs and MRTPAs should describe in detail how the product design, claims, and
marketing materials used or will use the acquired information. As a condition of PMTA and
MRTP authorizations, FDA should require that postmarket reports demonstrate with specific
evidence how the product designs and marketing used the information from the studies to
discourage, rather than attract, youth use. FDA should withdraw any marketing, modified risk, or
modified exposure authorization for any product that fails to meet these requirements.
While the Tobacco Control Act clearly puts the burden on the applicant to demonstrate
with scientific evidence that its proposed product is “appropriate for the protection of the public
health,” FDA can also conduct its own research on youth perceptions to help inform its decision
making on PMTA and MRTP applications. Additionally, FDA can fund external research on
tobacco products and/or on classes or categories of products, rather than on specific products, to
protect confidential and/or proprietary industry information.
b. Because intentions are not a proxy for actual behavior, especially for adolescents,
TPPI studies should include measures of willingness and susceptibility to use
tobacco
According to decision-making theories such as the Social Cognitive Theory,34 the Health
Belief Model,35 the Theory of Reasoned Action,36 and the Theory of Planned Behavior,37
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 perceived
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 or predict actual behavior. However, as
discussed in detail below, studies show that these cognitive models do not accurately or fully
34
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predict how some people and in particular adolescents decide whether or not to engage in a
behavior, including tobacco use.
Research demonstrates that decision-making does not always involve a deliberate,
analytic process. Instead, many decisions, including adolescents’ decisions to use tobacco, are
based more on heuristic, reactive, and affective processes.38 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.39 As such, willingness is a better predictor of tobacco use
than intentions and should be used in studies examining whether and why anyone, and in
particular an adolescent, would use any tobacco product.40,41
Therefore, the FDA should recommend inclusion of studies in PMTA and MRTP
applications that not only address youth intentions, but also youth willingness and susceptibility
to use the proposed tobacco product. Having said this, to reiterate, tobacco companies should
not conduct studies on youth directly, and any studies submitted by tobacco companies must
follow the strict safeguards outlined above. Instead, as noted above, the companies should
include in their PMTA and MRPT applications studies from the existing literature on youth’s
perceptions of different tobacco products.
c. Studies should address perceived benefits of using a tobacco product as well as
perceptions of risks
Decision-making theories and empirical studies argue that perceptions of both tobaccorelated risks and perceptions of benefits are critical influences on intentions to use, willingness to
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use, and actual tobacco use.42,43,44 For example, studies have shown that one’s decision to
engage in a risky behavior, including tobacco use, is influenced by both perceptions of risks and
perceptions of benefits, and that both factors independently contribute to predicting tobacco use
intentions, willingness, and actual behavior. Further, studies of adolescents’ perceived benefits in
addition to risks can explain why youth use tobacco despite knowing some of the risks. Studies
show that perceptions of benefits can be associated with actual tobacco use over and above
perceptions of risks.45
Therefore, FDA should recommend that studies be conducted on not just perceptions of
risks associated with the product, but also on perceptions of benefits. Studies of youth
(following the guidelines we recommend above) and adults should measure the perceived
benefits of the product, including: perceived benefits among users, never users, and former users;
perceived benefits of the proposed tobacco product compared to other products on the market;
and perceived benefits of switching from one tobacco product to another.
d. FDA should require TPPI studies to include measures of perceived risk for
bystanders and non-users resulting from secondhand smoke/aerosol exposure
Perceptions of risk to self from using a tobacco product are different from perceptions of
risk to bystanders and non-users who might be exposed to secondhand smoke/aerosol and
sidestream emissions. Advertisements about tobacco products being cleaner and having “no
smoke” might mislead people into believing that aerosol from e-cigarettes or heated tobacco
products is harmless for others.46 There is substantial literature showing that concern over harm
to others (e.g., from secondhand smoke exposure) is a more effective motivator for cessation and
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other behavior change than concerns over harm to oneself.47, 48, 49, 50, 51 FDA should require
TPPI studies to report on the measures of perceived harm of the products on bystanders in
addition to perceptions of risk to oneself.
e. FDA should broaden its guidance to stress that TPPI studies should assess
whether the proposed product promotes relapse among former tobacco users
and whether it promotes dual or poly use
The TPPI Guidance (TPPI Guidance p. 6, lines 189-193) appropriately recommends that
studies should assess whether smokers would likely start using the proposed product and stop
smoking cigarettes, and whether nonsmokers would likely initiate use of the product. However,
the Guidance does not make clear that TPPI studies should also assess whether the proposed
product is likely to cause relapse among former tobacco users and whether the proposed product
is likely to promote dual or poly use. While the FDA appropriately recommends (TPPI
Guidance p. 14, lines 527-529) that studies should investigate consumers’ perceptions of the
health risks of dual use, it does not clearly define what constitutes “dual use” or the need for
users to switch completely to the proposed new product to obtain the claimed health benefits
and it does not explicitly recommend an examination of dual use.
The 2019 National Youth Tobacco Survey found that about 1/3 of current middle school
and high school tobacco users are dual- or poly-users, 52 and a November 2020 CDC analysis of
the 2019 National Health Interview Survey (NHIS) data found that about 38% of adults are dual-
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or poly- users.53 Nevertheless, FDA seems to allow the applicant to decide whether exclusive or
dual use of its proposed product is likely (TPPI Guidance p. 15, lines 567-572, 594, 619-621).
FDA should delete the sentence (beginning at line 570), “Alternatively, the behavioral intentions
may be assessed to determine whether a current user is likely to entirely replace their current
product with another product – for instance, entirely replacing combusted cigarettes with a noncombusted product” and the parenthetical phrase “(e.g., exclusive use)” (at line 594). Instead,
FDA should specify that studies should explicitly address dual use and applicants should
measure whether consumers understand that dual use is likely to result in a net increase in
risk over use of one product alone.54, 55
Indeed, a November 2020 CDC report on adult tobacco use showed that while the rate of
adult smoking has remained constant at 14% since 2017,56 the rate of adults who use e-cigarettes
increased during the same time period, suggesting that e-cigarette use is not effective in helping
smokers quit.57 Other population-based studies have similarly found no evidence of e-cigarette
effectiveness at the population level; for example, a longitudinal study using the Population
Assessment of Tobacco and Health (PATH) Study data found that e-cigarettes were not
associated with short- or middle-term cessation among smokers who made a quit attempt.58 This
follows the January 2020 Surgeon General’s report on smoking cessation that found, “There is
presently inadequate evidence to conclude that e-cigarettes, in general, increase smoking
cessation.”59
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The problem of not appropriately addressing dual use is highlighted in a study of the
PMTA for IQOS.60 In the IQOS PMTA, Philip Morris defined “switching completely” to IQOS
as up to 30% use of conventional cigarettes concurrently with IQOS. FDA acknowledged in its
PMTA decision for IQOS61 that Philip Morris failed to evaluate dual use in its discussions of
individual or population level health impacts. FDA expressed concerns about the effects of dual
use of IQOS (compared with complete switching) on long-term reduction of exposures to
harmful and potentially harmful constituents (HPHCs) and concluded that the health benefits of
reducing cigarette consumption instead of quitting completely remained unclear. Nevertheless,
FDA wrongly authorized the marketing of IQOS in the US.62 It is essential that TPPI studies
investigate how products are actually used and should not rely on the industry’s unorthodox
definitions of “dual use” or “complete switching.” FDA should clarify that any examination
of “dual use” in TPPIs means at least 5% use of other tobacco products, and anything more
than 5% dual use does not constitute “completely switching” to the proposed product.
f. Qualitative studies should use rigorous data analysis methods to minimize bias
Like quantitative studies, qualitative analyses are subject to the biases of those conducting
the research during data collection, in the analysis, and in interpretation of the data. While the
FDA draft guidance correctly lays out basic standards for qualitative data collection, the FDA
should recommend that qualitative studies take measures to minimize bias in qualitative data
analysis,63 including but not limited to:
•
•
•
•

documentation of data collection and analysis processes
use of coding guides, and making these guides available for independent review
documentation of measures to check intercoder reliability and consistency of
interpretation
authenticate conclusions taking into account the credibility of respondents, reflexivity
and researcher interactions, and triangulation between different data sources

Further, qualitative transcripts should be made available for review by independent scientists
to address bias in data collection and interpretation. Finally, qualitative research should be
presented in accord with scientific standards of rigor, such as utilizing CASP (Critical Appraisal
Skills Programme) checklists to ensure data are analyzed and presented rigorously. The CASP
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Qualitative Studies Checklist64 is a good tool to follow; CASP also provides checklists for
quantitative studies. Several other scholars65, 66, 67, 68 have provided checklists and criteria that
should be met to support rigorous qualitative methods.
g. FDA should expand its discussion of the importance of addressing null findings
and excluding the possibility that null findings are due to poor quality measures
or low statistical power
FDA appropriately discusses the importance of addressing null findings and excluding the
possibility that such findings are due to poor quality measures or low statistical power (TPPI
Guidance p. 6, lines 213-214; p. 17, lines 696, 710-722). This issue is important and should be
given even stronger attention because in perception and intention studies there are many cases in
which the applicant may want null findings (e.g., to show that there is insufficient evidence to
demonstrate that youth misperceive the health risks of a product). In contrast, in studies seeking
to show the efficacy of a new drug, the applicant is strongly motivated to achieve positive
results. The FDA should stress that TPPIs should contain a specific statement about the
minimum detectable effect size that the applicant is powering the study to detect together with
a strong justification for that effect size.
The conventional assumption that 80% is an acceptable power is probably too low
because null findings are likely to be important. For example, an applicant may wish to argue
that the marketing materials for a new product did not appeal to youth or that a new product does
not increase relapse to tobacco use among former users. Therefore, in parallel with the
standard practice for controlling type I error for positive findings, a power of 95% to support
null findings would be comparable to the level widely used for reaching positive conclusions.
FDA correctly urges applicants to provide scientific rationale for how they dealt with
Type I error with multiple comparisons. (TPPI Guidance p. 20, line 772). The biomarkers of
potential harm studies submitted in the IQOS PMTA were rife with these kinds of errors, and an
independent analysis of these studies concluded that the data submitted by Philip Morris failed to
show consistently lower risks of harm in humans using IQOS compared with conventional
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cigarettes because there were not statistically significant differences between IQOS and
conventional cigarette users for 23 of 24 of the biomarkers of potential harm studied.69
Moreover, PMI used an arcane, little-used statistical method (the “Hailperin-Rüger
method”) that has many problems. As we noted in a December 2018 public comment,70 this
method is:
…overly cautious to require that all observed changes be statistically significant
in order to confirm that a therapy works and that if some lesser number of the
variables change significantly, that should be good enough for a global test. The
number of significant changes is specified in advance and the probability of a
chance finding is adjusted.
PMI decided that if 5 of the 8 biomarkers (6 clinical risk and 2 exposure) changed
in the direction of less risk, that would be enough to conclude that IQOS was less
risky than conventional cigarettes. They do not provide a clear explanation of why
they used 5, other than it was “more than half.”
PMI justified using Hailperin-Rüger because “the probability of finding five
significant tests (p<0.05) by chance alone is extremely low (0.006%).” This is a
misleading statement because this low probability would only be the case a
chance finding if none of the five variables actually changed. The probabilities are
much higher when there are real changes.
So, in the new study, PMI went from considering changes in 24 clinical risk
biomarkers in the original study to 8 in the new study to only requiring 5 to be
statistically significant. That is a pretty major drop in the level of evidence PMI
now suggests is sufficient to demonstrate that IQOS is less risky than cigarettes.
In the new study 5 of the changes were statistically significant, so PMI concluded
that, overall, IQOS was better. Had they picked 6 in their plan, the overall results
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would not have been significant, even under the Hailperin-Rüger method’s
relaxed standards.
h. FDA should make clear that when designing and conducting studies for PMTAs
and MRTPAs, applicants should compare the proposed product to other
products that are currently on the market and not just conventional cigarettes.
FDA’s Guidance on Applications for Premarket Review of New Tobacco Products71 and
Guidance on Premarket Tobacco Product Applications for Electronic Nicotine Delivery
Systems72 make clear that applicants should compare the new product with other tobacco
products currently on the market. However, FDA’s definition of “comparison product” (TPPI
Guidance, p. 3, lines 87-91) and discussion of addressing perceptions of health risks of dual use
of the product and the comparison product (TPPI Guidance, p. 14, lines 527-529) do not clarify
that an applicant should compare the proposed new or modified risk/exposure product to a
wide range of different types of tobacco and nicotine products that are currently commercially
available, including commercially marketed e-cigarettes (including pod-based, disposables,
tanks, mods, etc.), heated tobacco products, smokeless, and any other currently commercially
product, and not merely to conventional cigarettes.
There are many reasons why TPPI studies need to compare perceptions and intentions to
use the new proposed product not just to conventional cigarettes. For example, as noted above,
many adults and youth are using multiple tobacco products at once. Further, youth have negative
perceptions and attitudes towards cigarettes73 and are less likely to use cigarettes than other
tobacco products. Thus, comparing any new product to cigarettes in studies of youth is
inaccurate, insufficient, and less relevant than comparing that new product to more popular
products such as e-cigarettes and cigars.
Finally, there are differences in tobacco product use by sex, race/ethnicity, geography,
context of use, and so on.74 Comparing new products only to cigarettes fails to recognize
products that are more popular among some marginalized groups such as cigars among young
people of color or smokeless tobacco among rural users. Requiring TPPI studies to compare new
71
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products to an array of existing products would be more inclusive of the perceptions and
experiences of all tobacco users and have greater potential to avoid exacerbating existing
tobacco-related disparities.
As such, when evaluating new product applications, FDA must consider whether
marketing the proposed product would reduce the overall burden of tobacco product use by
considering actual use patterns of not just conventional cigarettes, but other tobacco products as
well. This means that the manufacturer must compare the proposed product’s potential harms
with those of tobacco products that were on the market at the time FDA makes its PMTA or
MRTPA evaluation. Because Philip Morris’s PMTA for IQOS compared the health risks of
IQOS only to conventional cigarettes and not to e-cigarettes or other products currently on the
market, FDA’s evaluation of and marketing authorization for IQOS was flawed.75 FDA’s TPPI
Guidance should specify that TPPI studies should compare the subject product to all other
products that are currently on the market and not only to conventional cigarettes.
4. Conclusion
FDA’s draft guidance on designing and conducting tobacco product perception and intention
studies appropriately recognizes that these studies are essential to FDA’s review and
determination of MRTP and PMTA applications and SE reports. Because it is likely that FDA
will be reviewing thousands of PMTAs for e-cigarettes and other newly deemed tobacco
products in the coming year, this guidance is timely and important. While we generally agree
with the broad principles for TPPI studies that FDA outlined, as summarized at the beginning of
this comment, there are eight areas where the guidance should be modified because more
specificity is needed:
a. TPPI studies must consider youth perceptions associated with tobacco products as
well as adult perceptions, although tobacco companies should not conduct studies on
youth directly and should instead follow strict safeguards;
b. Because intentions are not a proxy for actually behavior, especially for adolescents,
TPPI studies should include measures of willingness and susceptibility to use
tobacco;
c. Studies should address perceptions of the benefits of using a product as well as
perceptions of risks;
d. Studies should consider the actual and perceived effects of the proposed product on
bystanders;
e. TPPI studies should assess whether the proposed product promotes relapse among
former users and whether it promotes dual- or poly-use;
f. Qualitative studies should use rigorous data analysis methods;
g. Studies should address null findings and should be based on high quality measures in
studies with high statistical power; and
75
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h. Studies used to support PMTA and MRTP applications should compare the proposed
product to other products currently on the market, not just conventional cigarettes.

Appendix: How TPPI studies will be used by FDA
a. TPPI studies in premarket tobacco product applications
In its June 2019 guidance on Premarket Tobacco Product Applications for Electronic
Nicotine Delivery Systems,76 FDA recommends that PMTAs provide human health impact
information that “adequately characterizes the potential impact of the new tobacco product on
the health of both users and nonusers of tobacco products” to support a finding that permitting
the marketing of the new tobacco product would be appropriate for the protection of the public
health (APPH). To fully assess these health effects, FDA recommends that PMTAs include
consumer perception evaluations that “address how consumers perceive product harms and
include consideration of packaging and labeling. These evaluations should also address interest
in and intentions to use the product, including among populations of non-users of tobacco
products (e.g., vulnerable populations such as youth and young adults).” Additionally, FDA
recommends that applicants evaluate perceptions of the product, “both absolute and in
comparison to other categories of tobacco products and to quitting all tobacco use. This
evaluation should include the use intentions among current ENDS users, nonusers, and other
tobacco product users, as well as reasons for use…” These studies should include adequate
representation of diverse participants, including groups disproportionately affected by tobacco
related harms
b. TPPI studies in modified risk tobacco product applications
Similarly, manufacturers must demonstrate that a product for which a MRTPA has been
submitted will “benefit the health of the population as a whole” considering both users and
nonusers of tobacco products, and TPPI studies can help FDA determine whether a manufacturer
has met this burden. TPPI studies may demonstrate that perceptions of less risk do not result in
nontobacco users (including youth) initiating tobacco use, in existing tobacco users who would
otherwise quit using tobacco products switching to the new product, or in overall increased use
of tobacco products. Importantly, consumer perception testing is required under TCA section
911(g)(2)(B)(iii) for MRTP applicants seeking exposure modification orders to demonstrate that
the proposed labeling and marketing of the product does not mislead consumers into believing
that the product is less harmful or that the product presents less of a risk of a disease than one or
more other commercially marketed tobacco products. (See also March 2012 guidance on
Modified Risk Tobacco Product Applications.77)
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The Institute of Medicine’s report on Scientific Standards for Studies on Modified Risk
Tobacco Products78 (IOM report) determined that studies of risk perceptions about the MRTP are
necessary to support MRTP marketing authorization because individuals’ perceptions play a key
role in behavioral choices. In particular, these studies are “important to identify consumers’
perceptions of disease risk, likelihood of addiction, likelihood of reducing or increasing others’
exposure to potentially hazardous compounds, and perceptions of risk compared to other
products already on the market,” as well as to assess intentions of using the product. Further, the
IOM report said it is essential that the industry “demonstrates through rigorous testing that
people correctly understand and interpret the risks.” The IOM report found that studies
evaluating risk perceptions and risk communication should be performed both before and after
the marketing of an MRTP. The premarket studies are important “to determine consumers’
ability to accurately understand messages that communicate information about the risks, benefits,
and conditions of using an MRTP compared to existing tobacco products” and to “test how these
messages influence consumers’ perceptions of the risks, benefits, and likelihood of addiction
related to an MRTP.” Further, they are important to evaluate consumer understanding and to
compare consumer perceptions of an MRTP to other products on the market. The IOM report
found that postmarket studies are “vital to continue monitoring consumer perceptions and
behavior” related to the MRTP product.
c. TPPI studies in postmarket reports
Additionally, FDA has the authority under TCA sections 910(f), 911(g)(2)(c)(ii) and
911(i) to require successful PMTA or MRTP applicants to submit postmarket reports to help
FDA determine whether the PMTA products continue to be appropriate for the protection of the
public health or to determine the impact of the MRTP order on consumer perceptions, behavior
and health. FDA can withdraw any PMTA or MRTP authorization on the basis of these reports
for many reasons including if the reports show that the product is no longer APPH; nonusers
(including youth) are initiating with the new product; current users are not quitting, but instead
are dual using; consumers do not understand the labeling; the labeling or advertising is
misleading; or consumers do not understand the risk claims.
Both FDA’s April 30, 2019 marketing order for Philip Morris’s IQOS79 and its December
17, 2019 marketing order for 22nd Century’s Moonlight and Moonlight Menthol very low
nicotine cigarettes,80 require the applicants to submit annual postmarket reports including:
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•
•

•

A summary of how the new product continues to be appropriate for the protection of
the public health;
A summary of all formative consumer research studies conducted… in the formation
of new labeling, advertising, marketing, and/or promotional materials, including
qualitative and quantitative research studies used to determine message effectiveness,
consumer knowledge, attitudes, beliefs, intentions and behaviors toward using the
products…; and
A summary of all consumer evaluation research studies conducted… to determine the
effectiveness of labeling, advertising, marketing and/or promotional materials and
any shifts in consumer knowledge, attitudes, beliefs, intentions, and behaviors toward
using the products…

As a condition of its July 7, 2020 exposure modification MRTP order for the IQOS
system and three flavors of Heatsticks,81 FDA requires Philip Morris to conduct postmarket
surveillance and studies to determine the order’s impact on:
•
•
•
•

MRTP use behavior, including impact on never, former, and current smokers and
whether users become dual users
youth awareness and use
consumers’ understanding of the relative harms of the product
whether users understand that they much switch completely to IQOS to obtain any of
the claimed benefits

81

FDA. Modified Risk Orders – Exposure Modification, FDA Submission Tracking Numbers:
MR0000059‐MR000061, MR0000133, July 7, 2020. Available:
https://www.fda.gov/media/139797/download
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