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Objectives: Philip Morris International’s heated tobacco product, Marlboro 1QOS, is available
internationally and soon will be marketed in the United States (US). We examined correlates of
curiosity, interest, and likelihood to use IQOS among US young adults. Methods: Young adults
ages 18-30 years (N = 346) were recruited online, viewed a description of IQOS, and completed
measures of socio-demographic characteristics, perceived risks, curiosity, interest, and likeli-
hood to use IQOS. Results: Males had greater curiosity, interest, and likelihood to use IQOS than
females. Individuals with household income of $50,000-$75,000 were more curious than those
with household income of greater than $75,000. Cigarette smokers, e-cigarette and dual users
had greater curiosity, interest, and likelihood of use than non-tobacco users. Non-white indi-
viduals and older young adults had greater likelihood of use. Greater perceived risks of IQOS
were negatively associated with curiosity, interest, and likelihood of use. Conclusions: Among
young adults, IQOS has greater appeal among males, non-whites, those who are older, those
with household income of $50,000-$75,000, cigarette smokers, e-cigarette and dual users, and
those with fewer perceived risks of IQOS. Research on public education communicating the po-

tential risks of IQOS to vulnerable young adults is warranted.

Key words: young adults; new tobacco product; modified risk tobacco products; e-cigarettes

Tob Regul Sci.™ 2020;6(2):81-90
DOI: https://doi.org/10.18001/TRS.6.2.1

ome of the world’s largest tobacco compa-

nies have designed the next generation of

non-cigarette tobacco products called heated
tobacco products (HTP) or heat-not-burn tobac-
co products.! The prototype HTP is Philip Mor-
ris International (PMI)’s Marlboro IQOS (I Quit
Ordinary Smoking).? Advertised as a sophisticated
smoke-free product, IQOS uses an electronically
rechargeable heater to heat tobacco in the form of
Marlboro HeatSticks at temperatures below com-
bustion.? IQOS is heavily marketed internationally

with storefront advertising, aggressive promotions,
and a large number of retail outlets® and is gaining
momentum with sales in over 30 countries, includ-
ing Canada, Italy, Germany, Japan, and Korea.*”
In April 2019, the Food and Drug Adminis-
tration (FDA) approved the marketing of IQOS
through the premarket tobacco product applica-
tion (PMTA) pathway®’ This action authorizes
the sale of IQOS in the United States (US), but
it is not an FDA decision on the separate modi-

fied risk tobacco product (MRTP) application to
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advertise IQOS with reduced risk or reduced expo-
sure claims.” The FDA’s Tobacco Products Scientif-
ic Advisory Committee (TPSAC) reviewed PMI’s
MRTP application for IQOS in January 2018."
The TPSAC committee accepted PMI’s claim that
switching completely from cigarettes to IQOS sig-
nificantly reduces exposure to harmful or poten-
tially harmful constituents (HPHCs). However,
the TPSAC committee also concluded there was
insuflicient evidence to support that reductions in
exposure to HPHC:s likely would translate to mea-
surable reductions in tobacco-associated disease for
FDA approval of reduced risk claims.'® As of June
2019, PMI's MRTP application for IQOS is still
under review and FDA has not announced a deter-
mination on the application."

Consumer appeal of HTPs stems from industry
claims that products such as IQOS are safer than
cigarettes while maintaining the sensory experience
of cigarette smoking and route of nicotine deliv-
ery.” Evidence from PMUI’s publicly-available data
indicates IQOS may expose users to lower levels
of some toxicants than cigarettes but expose them
to higher levels of other toxicants with unknown
risks.*>1¢ An analysis of PMI's MRTP application
indicated PMI reported levels for only 40 of 93
HPHCs on FDASs list and for all 58 HPHCs on
PMT’s list. Though all HPHCs on PMTI’s list were
lower in emissions compared to mainstream smoke
of reference cigarettes, levels of 56 constituents not
on FDA or PMI’s lists contained unknown toxic-
ity at levels of exposure 200% to 1000% higher
than cigarette smoke.* Some research shows no de-
tectable differences between cigarette smoking and
IQOS on biomarkers of potential harm."” Addi-
tionally, some human and animal studies indicate
that switching completely to IQOS from cigarette
smoking may not avoid adverse pulmonary'* and
cardiovascular’® effects of smoking, and use of
IQOS may be associated with pulmonary inflam-
mation,'? vascular endothelial impairment,'® and
liver toxicity."

PMI and other tobacco companies have an ex-
tensive history of intentionally advertising mis-
leading claims about product risks (eg, Marlboro
“lights”)."” In a review of PMI’s study results on
consumer risk perceptions of IQOS, Popova et
al'® concluded that PMI’s data did not support its
IQOS reduced risk claims; furthermore, reduced
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exposure claims were misperceived by consum-
ers as reduced risk claims or that the product was
risk-free. Misperceptions about IQOS risks could
have negative consequences of increased initiation
among non-tobacco users including young adult
never cigarette smokers.® Young adults may be es-
pecially vulnerable to the influence of reduced risk
claims about HTDPs,"”?" are likely attracted to the
retail marketing and sleek packaging of 1QOS,>"
and may be interested in experimenting and initi-

ating use of [QOS.**

International evidence on IQOS awareness and
use among young adults provides insights on sub-
groups who may be most likely to try and continue
to use IQOS." In an online cross-sectional survey
3 months following the introduction of IQOS in
Korea, 38% of Korean young adults were aware of
IQOS, 5.7% had tried the tobacco product, and
3.5% were current users. Most IQOS users were
dual or poly users with cigarette and/or e-cigarette
use; there were no young adult IQOS-only users in
this study that would suggest young adult smokers
were completely switching to IQOS.? Two studies
report increasing awareness and use of HTPs in the
US.24* Data from the International Tobacco Con-
trol Youth Tobacco and E-Cigarette Survey in 2017
indicate 9.1% of US youth were aware of IQOS
and 41% expressed interest in trying the product.”!
Additionally, using nationally representative data
from the Tobacco Products and Risk Perceptions
Survey, Nyman et al’s” findings demonstrate there
were increasing trends of awareness, ever use, and
current use of HTPs among US adults from 2016
to 2017, and the highest proportions of awareness
(13.9%), ever use (3.0%), and current use (1.5%)
were among US young adults ages 18 to 29 years.
We sought to build from these findings on IQOS’
appeal in the US by focusing on young adults and
examining correlates during a critical developmen-
tal period for IQOS initiation and use.

The purpose of this study was to examine socio-
demographic correlates and associations of per-
ceived risks with curiosity, interest, and likelihood
to use IQOS among young adults in the US. We
identified these 3 outcomes as unique markers of
interest in novel tobacco products among young
people.*** Curiosity characterizes the general ap-
peal of the product even in the absence of inten-
tions to use it,”® interest captures a willingness to



try the product, and likelihood describes the self-
perceived probability of using the product. We
examined these 3 outcomes as distinct from sus-
ceptibility in that they collectively measure an in-
tention to use the product rather than the absence
of a determined decision 7ot to use the product.”’
Given the accumulating evidence between young
consumer perceptions and uptake of tobacco prod-
ucts’®?! including IQOS,® we hypothesized young
adults with low perceived risks of IQOS will be
more curious, interested, and likely to use IQOS
than those with greater perceived risks of IQOS.
Understanding young adults’ interest in IQOS pri-
or to it being commercially available in the US can
assist with addressing marketplace concerns and
proactive regulatory policymaking to prevent and
monitor the use of IQOS among young adults.

METHODS
Study Design and Sample

We examined correlates of curiosity, interest,
and likelihood to use IQOS as a part of an on-
line cross-sectional study examining young adults’
perceptions of IQOS branding and advertising
statements.'' All data were collected in June 2018
through the online-based crowdsourcing platform,
Amazon Mechanical Turk (MTurk). This platform
has been used to administer research studies on-
line and has provided valid results for experimen-
tal and observational tobacco studies with young
adults similar to the current study.”** We aimed to
enroll 440 young adults and stratified participant
recruitment into 2 “tasks” to recruit approximately
equal numbers of young adult cigarette smokers
(N = 200) and non-smokers (N = 220). Eligible
participants were young adults 18 to 30 years who
were cigarette smokers (defined as having smoked >
100 cigarettes lifetime and currently smoking “ev-
ery day” or “some days”) or non-smokers (smoking
< 100 cigarettes and not currently smoking). We
sampled both smokers and non-smokers because
tobacco use status is a predictor of interest in using
novel tobacco products including IQOS?*' and to
provide data to inform potential FDA regulatory
decision-making on IQOS that affects cessation
among smokers and initiation of tobacco use in-
cluding IQOS among non-smokers.*®

Interested MTurk members residing in the US
reviewed a brief study description with a link to
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the online eligibility screener and consent form. El-
igible, consenting participants were first random-
ly assigned to view either a text only or text with
branding IQOS description. Text and branding
elements were adapted from samples included in
PMTI’s publicly available MRTP application. Spe-
cifically, the IQOS description included an intro-
duction to IQOS, described evidence on potential
harm reduction for smokers who switch to IQOS,
and characterized its sensory experience relative to
conventional cigarettes. The IQOS description was
identical both conditions, but branding (eg, prod-
uct images, logos) was removed in the text only
condition. The text only condition displayed this
information as black text on a white background
with no branding elements (eg, product images, lo-
gos). The text with branding condition displayed
this information with branding information, in-
cluding product images, logos, and a colored
background. Study stimuli are available from the
authors on request.

After viewing the description of IQOS, par-
ticipants responded to questions assessing study
outcomes about IQOS, cigarette smoking and e-
cigarette use, and socio-demographics. Participants
received $1.00 for completing study procedures.

Measures

Socio-demographic characteristics. Age, sex,
race, ethnicity, household income, and education
were assessed similarly to other online tobacco
studies including young adults.*>*” We used “What
is the highest level of education you have complet-
ed” and “Are you currently in college?” to create a
variable with 4 mutually exclusively categories of
education: (1) < high school; (2) college students;
(3) some college; and (4) college graduates. Those
categorized as <high school were those who com-
pleted high school or less and were not currently
enrolled in college. College students characterized
those who were currently enrolled in college. Some
college described participants who did not receive
a terminal degree but had completed some college
and were not currently enrolled in college. College
graduates characterized those with a terminal col-
lege degree.

Cigarette smoking and e-cigarette use. Ciga-
rette smoking was assessed with 2 valid questions
and identified those who have smoked > 100 ciga-
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Table 1
Sample Characteristics

Demographics N (%) M (SD)
Age 26.2 (2.9)
Sex

Male 208 (60.1)

Female 124 (35.8)
Ethnicity

Hispanic 46 (13.3)

Non-Hispanic 286 (82.7)
Race

White 235 (67.9)

Non-white 96 (27.7)
Household income

<$50,000 182 (52.6)

$50,000 — $75,000 102 (29.5)

> $75,000 48 (13.9)
Education

< High school 41 (11.8)

College students 96 (27.7)

Some college 66 (19.1)

College graduates 128 (37.0)
Tobacco use

Non-tobacco users 91 (26.3)

Cigarette smokers 133 (38.4)

E-cigarette users 50 (14.5)

Dual users 61 (17.6)
Perceived risks 3.0 (0.73)
Note.
SD = Standard Deviation. Some N totals do not sum
to total sample N due to sporadic missing data (< 5%
for any given variable).

rettes in their lifetime and now currently smoke
“every day” and “some days.””” E-cigarette use was
measured with one valid question: “Have you ever
used an electronic cigarette or e-cigarette, such as
Blu, NJoy, or Smoking Everywhere?”” Responses
included: No, I have never used an e-cigarette; Yes,
but not within the past month; Yes, within the past
month. We created a variable with 4 mutually ex-
clusive categories of cigarette and e-cigarette use
using these valid questions: (1) non-tobacco us-
ers; (2) cigarette smokers; (3) e-cigarette users; and
(4) dual users. Non-tobacco users were those who
were not current cigarette smokers and did not use
e-cigarettes in the past month. Cigarette smokers
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who may have used e-cigarettes but not in the past
month (ie, “ever e-cigarette users’) were defined
as smokers. E-cigarette users were those who used
e-cigarettes in the past month and were not cur-
rent cigarette smokers. Dual users were those who
currently smoked cigarettes and reported using e-
cigarettes in the past month.

Perceived risks. We measured perceived risks of
IQOS with 2 questions drawn from prior stud-
ies.*®4 Participants were asked: “How harmful do
you think the tobacco product shown is to a per-
son’s health?” (1 = Not at all harmful to 4 = Very
harmful) and “Overall, would you say that the to-
bacco product shown (IQOS) is...” (1 = Not at all
addictive to 4 = Very addictive). The 2 items were
summed and averaged (r = 0.52, p <.001).

Curiosity. Curiosity to try IQOS was drawn
from a prior study*' and assessed as: “Overall, how
curious are you about trying the tobacco product
shown?” (1 = Notat all curious to 7 = Very curious).

Interest. Interest in using IQOS was drawn from
a prior study?* and measured as: “How interested
would you be in using the tobacco product shown?”
(0 = Not at all interested to 10 = Very interested).

Likelihood. We asked: “How likely is it that you
will use the tobacco product shown in the next
year?” to examine participants’ likelihood to use
IQOS (1 = Definitely will not use to 4 = Definitely

will use).?>

Data Analysis

Our data analyses included several steps. First, we
summarized the sample’s characteristics with de-
scriptive statistics. Then, we examined correlates of
curiosity, interest, and likelihood to use IQOS us-
ing bivariate correlations for continuous variables.
We examined bivariate associations using one-way
analysis of variance or Welch’s one-way analysis of
variance with Tukey-Kramer adjusted post hoc tests
for multiple comparisons based on the results of
the Levene’s test for categorical variables. Lastly, we
used multivariable linear regression models to ex-
amine the associations between socio-demographic
characteristics, cigarette smoking and e-cigarette
use, and perceived risks with outcomes of curiosity,
interest, and likelihood to use IQOS in the next
year. There were no differences in curiosity, inter-
est, and likelihood to use IQOS by the 2 randomly

assigned conditions for viewing descriptions of
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Table 2
Bivariate Associations for Socio-demographic Characteristics and Curiosity,
Interest, and Likelihood to Use IQOS
Curiosity Interest Likelihood
Variable M (SD) r M (SD) r M (SD) r
Age 0.05 0.81 0.08
Sex
Male 4.4(2.1) 43(2.2) 2.3(0.91)
Female 3.4 (2.3)*** 3.2 (2.3)*** 1.9 (0.92)***
Ethnicity
Hispanic 4.3 (2.3) 4.5 (2.3) 2.2 (0.89)
Non-Hispanic 39(2.2) 3.8(2.3) 2.1(0.94)
Race
White 3.8(2.3) 3.6 (2.3) 2.0 (0.93)
Non-white 4.5 (2.0)** 4.5 (2.2)** 2.4 (0.88)***
Household income
<$50,000 3.9(2.2) 3.8(2.3) 2.0(0.91)
$50,000-$75,000 4.4(2.2) 43(2.3) 2.3(0.91)
> $75,000 3.3(2.2)* 3.3 (2.3)* 2.0 (L.0)*
Education
< High school 4.4 (2.0) 4.2 (2.0) 2.2 (0.83)
College students 42 (2.1) 42(2.3) 2.2 (0.94)
Some college 3.4(2.4) 3.3(2.4) 2.0(0.91)
College graduates 4.0 (2.3) 3.8(2.4) 2.1(0.93)
Perceived Risks -0.32%** -0.37*** -0.34***
Note.
r indicates correlations. Means and standard deviations (SD) are reported from one-way analysis of variance or
Welch’s one-way analysis of variance.
* indicates statistically significant associations, p < .05
** indicates statistically significant associations, p < .01
*** indicates statistically significant associations, p <.001

IQOS, so this was not examined further in analy-
ses. All statistical analyses were performed using

SPSS 25.0 (Armonk, NY).

RESULTS

Opverall, 1273 individuals were interested in par-
ticipating in the study. Of these, 927 (72.8%) were
ineligible due largely to age and smoking status
criteria and 346 (27.2%) were eligible and com-
pleted study procedures. Table 1 shows participant
socio-demographic characteristics, cigarette and e-
cigarette use, and perceived risks of IQOS.

Tob Regul Sci.™ 2020;6(2):81-90

Bivariate Associations with Curiosity, Interest,

and Likelihood to Use IQOS

Table 2 displays bivariate analyses examining as-
sociations between socio-demographic characteris-
tics and perceived risks for curiosity, interest, and
likelihood to use IQOS. Males had greater curios-
ity, interest, and likelihood to use IQOS than fe-
males. Similarly non-white individuals had higher
mean scores for curiosity, interest, and likelihood
than their white counterparts. Those with annual
household income $50,000-75,000 were also more
curious to try IQOS and more interested in using

IQOS than individuals with annual household
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Table 3
Bivariate Comparisons for Cigarette Smoking and E-cigarette use and
Curiosity, Interest, and Likelihood to Use IQOS

Tobacco Use

Qutcomes Non-tobacco Users* Cigarette Smokers®  E-cigarette Users® Dual UsersP

Curiosity 1.9 (1.7)8¢<P 5.0 (1.8)»¢ 3.6 (2.1)~8D 5.3 (L.7)A¢

Interest 1.7 (L.5)BCD 5.0 (1.8)A¢ 3.2 (2.1)AB0 5.4 (1.8)¢

Likelihood 1.3 (0.61)%¢P 2.6 (0.72)~ ¢ 2.3 (0.86)*8.D 2.6 (0.73)~¢
Note.

Superscript groups indicate significant associations at p <.001 in Welch’s one-way analysis of variance with
Tukey-Kramer adjusted post hoc tests for multiple comparisons.

income greater than $75,000. Those with annual
household income of $50,000-$75,000 had great-
er likelihood of using IQOS than individuals with
less than $50,000 annual household income. There
was an inverse correlation between perceived risks
of IQOS with curiosity, interest, and likelihood to

use.

Levene’s test of equal variances was statistically
significant (p < .01) for the bivariate models of to-
bacco use with curiosity, interest, and likelihood,
and we subsequently used Welch’s one-way analysis
of variance with Tukey-Kramer adjusted post hoc
tests to examine cigarette smoking and e-cigarette
use categories as displayed in Table 3. Welch’s one-
way analysis of variance tests indicated differenc-
es between tobacco use groups, for curiosity F(3,
142) = 72.3, p < .001, interest F(3, 141) = 90.1, p
< .001, and likelihood to use IQOS (F(3, 141) =
91.0, p < .01. Non-tobacco users were less curious,
less interested, and less likely to use IQOS than
cigarette smokers, e-cigarette users, and dual users.
Cigarette smokers and dual users had significantly
higher means than e-cigarette users for curiosity,
interest, and likelihood to use.

Multivariable Associations with Interest,

Curiosity, and Likelihood of Using IQOS

Table 4 displays the multivariable linear re-
gression models examining correlations between
socio-demographic characteristics and perceived
risks with the outcomes of curiosity, interest, and

likelihood to use IQOS. The multivariable mod-
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els indicate males endorsed greater curiosity, in-
terest, and likelihood to use IQOS than females.
Those with annual household income of $50,000-
$75,000 were more curious and interested than
individuals with annual household income greater
than $75,000. Age was associated with likelihood
to use IQOS. Additionally, non-white participants
were more likely to use IQOS in the next year than
white participants. Participants with some college
education were less curious about IQOS compared
to college graduates. Cigarette smokers, e-cigarette
users, and dual users were more curious, interested,
and likely to use IQOS than non-tobacco users.
Lastly, individuals with greater perceived risks of
IQOS endorsed less curiosity, interest, and likeli-
hood to use IQOS.

DISCUSSION

Little is known about IQOS’ appeal to young
adults in the US. This study highlights important
subgroups of young adult smokers and non-smok-
ers with greater interest in IQOS. Our results sug-
gest that males and those who use cigarettes and
e-cigarettes are generally more curious, interested,
and likely to try IQOS than their counterparts.
Our findings also indicate individuals with some
college education are less curious about IQOS than
college graduates, and those with an annual house-
hold income of $50,000 to $75,000 are broadly
more curious and interested in IQOS. Additional-

ly, older and non-white young adults may be more
likely to try IQOS.
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Table 4
Multivariable Associations for Characteristics and Curiosity, Interest, and
Likelihood to Use IQOS
Curiosity Interest Likelihood
Variable B 95% ClI B 95% CI B 95% CI
Age 0.02 -0.05 to 0.08 0.06 -0.01t0 0.12 0.03* -0.00 to 0.06
Sex
Male 0.47* 0.07 t0 0.87 0.59** 0.20t00.98 0.20** 0.05t00.36
Female REF
Ethnicity
Hispanic 0.02 -0.54 t0 0.59 0.20 -0.751t0 0.35 0.21 -0.02 t0 0.43
Non-Hispanic REF
Race
White REF
Non-white 0.08 -0.78 to 0.51 0.11 -0.32t0 0.53 0.19* 0.0210 0.36
Household income
< $50,000 0.49 -0.08t01.1 0.38 -0.18 t0 0.94 -0.03 -0.26 t0 0.19
$50,000-$75,000 0.92** 0.33t0 1.5 0.73* 0.14t01.3 0.22 -0.02 to 0.46
> $75,000 REF
Education
< High school -0.13 -0.78 10 0.51 -0.05 -0.68 to 0.58 0.08 -0.17 t0 0.34
College students 0.06 -0.43t0 0.55 0.31 -0.17t0 0.79 0.14 -0.05t0 0.34
Some college -0.62* -1.13t0 -0.08 -0.43 -0.94 t0 0.08 -0.11 -0.31t0 0.10
College graduate REF
Tobacco use
Non-tobacco user REF
Cigarette smoker 2.8*%** 2.3t03.3 2.9%** 24t034 1.2%** 10to 14
E-cigarette user 1.6%** 10t02.2 1.2%** 0.66t0 1.8 0.40%** 0.16 t0 0.63
Dual user 3.2%** 2.6t03.8 3.4%** 2.8t04.0 1.2%** 099to 1.4
Perceived risks -0.55*** -0.82t0 -0.28 -0.70%** -0.96 to -0.44 -0.25%** -0.35t0-0.14
Note.
B indicates unstandardized regression coefficients. CI notes confidence intervals.
* indicates statistically significant associations, p < .05
** indicates statistically significant associations, p <.01
*** indicates statistically significant associations, p <.001

Our findings are consistent with the limited ex-
isting tobacco surveillance data on IQOS that also
indicate males, cigarette smokers, and e-cigarette
users have greater interest and likelihood of using
IQOS.*** Although our study found individuals
with some college education to be significantly less
curious about IQOS, we did not observe statisti-
cally significant associations for interest and likeli-
hood of use. Other studies also have found similar
associations between education status and out-
comes related to IQOS.?** Our findings suggest-

Tob Regul Sci.™ 2020;6(2):81-90

ing non-white young adults were more likely to use
IQOS in the future than white young adults also
align with findings from Nyman et al.?* Overall,
our results indicate continued investigation into
the socio-demographic correlates of the appeal of
IQOS among US young adults is warranted.

Our results also suggest variation in the appeal
of IQOS based on young adults’ cigarette smok-
ing status and e-cigarette use. Young adult ciga-
rette smokers, e-cigarette users, and dual users were
more curious, interested, and likely to try IQOS
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than non-tobacco users. Non-tobacco user mean
scores indicate some curiosity and interest toward
IQOS, but relatively low likelihood of using it.
This study result aligns with the FDA’s review of
PMI’s PMTA application and the agency’s sum-
mary indicating low uptake by youth and current
non-smokers.® Czoli et al*! also found comparable
results for non-tobacco users, and reported that
the likelihood of trying IQOS was higher among
cigarette smokers than e-cigarette users. Our results
build upon this evidence base by demonstrating
that cigarette smokers have higher curiosity, inter-
est, and likelihood of using IQOS than e-cigarette
only users; however, no differences were apparent
between cigarette smokers and dual users. This
finding may be affected by our measure of e-ciga-
rette use; we operationalized e-cigarette use as use
in the past 30 days and did not distinguish between
e-cigarette brands or type. Similarly, our measure
of household income may have captured young
adults’ report of their parents” household income or
of their own earnings. In future studies with young
adults, it will be important to use more precise and
granular measures of household income such as
subjective financial situation® and e-cigarette use
(eg, quantity, frequency, brand, type) to clarify the
associations we observed.

We also found individuals with low perceived
risks of IQOS to have greater curiosity, inter-
est, and likelihood to use the product than those
with higher risk perceptions. This finding supports
the FDA’s concerns corroborated by other study
data" that consumers, including young adult never
smokers, may underestimate the addiction risks of
IQOS.*? Our findings indicate young adults with
low perceived risks of IQOS comprise a vulnerable
subgroup who may use IQOS and potentially oth-
er HTPs. Perceptions about harm and addictive-
ness risks of IQOS may promote experimentation
and uptake of this tobacco product among young
adults. Currently the risks of IQOS use are uncer-
tain; however, there is evidence indicating potential
toxicant exposure,’ cardiovascular'® and pulmo-
nary'? effects, and nicotine addiction.* It will be
important for research to examine how to com-
municate the potential risks of IQOS accurately to
relevant populations to prevent uptake among to-
bacco naive young adults and promote cessation or
harm reduction among current tobacco users (eg,
cigarette smokers).
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The findings should be interpreted in light of im-
portant study limitations. Although our study out-
comes and patterns of results are similar to other
population-based studies on IQOS perceptions,*
we recruited a convenience sample of young adults
using a crowdsourcing platform, which may not
generate results generalizable to the overall young
adult US population. Our cross-sectional online
study also focuses on the influence of cigarette
smoking and e-cigarette use on 3 outcomes related
to IQOS: curiosity, interest, and likelihood of use.
These outcomes were assessed with questions simi-
lar to those measuring susceptibility® and future
research should consider examining our findings
in relation to susceptibility measures designed to
capture young people’s risk of using novel tobacco
products. Associations of IQOS perceptions and
use with other types of tobacco products popu-
lar among young adults (eg, cigars, hookah) also
should be explored.® We did not include mea-
sures to examine awareness and use of IQOS prior
to stimuli exposure, and these may be important
covariates to include in future research involving
IQOS. Finally, for novel products such as IQOS
“Don’t know” may also be a valuable response op-
tion to include in measures of awareness in the
future.

Despite these limitations, this study is among
the first to examine correlates of curiosity, inter-
est, likelihood to use IQOS. Our results highlight
subgroups of young adults that may be vulnerable
to the labeling and marketing with the introduc-
tion of IQOS in the US. Our findings also sug-
gest that targeting young adult risk perceptions of
IQOS may be an effective tobacco control strategy
to prevent experimentation and uptake particu-
larly among non-tobacco users. Prospective stud-
ies are needed to monitor IQOS’ appeal to young
adults and their perceptions and behavior related
to IQOS over time.

IMPLICATIONS FOR TOBACCO
REGULATION

This study is among the first to examine correlates
of curiosity, interest, and likelihood of using IQOS
among young adults in the US. Our results add to
the literature on young adults’ interest in heated
tobacco products and provide insight on subgroups

in which IQOS uptake may be higher. Given the



growing popularity of IQOS internationally and
the FDA’s authorization in April 2019 to market
IQOS through the premarket tobacco product ap-
plication pathway, research should examine reasons
for IQOS appeal and use and IQOS use relative
to other tobacco products among young adults.
Research on public education messaging to com-
municate the potential risks of IQOS effectively to
vulnerable young adults is warranted.

Human Subjects Approval Statement

The treatment of human participants was in
accordance with ethical standards, all study pro-
cedures were approved as exempt research by the
Institutional Review Board at the host institution
(IRB # 2014-1171), and all participants provided
consent online. Additionally, the current study
meets the ethical standard outlines in Helsinki
Declaration of 1975 as revised in 2000.

Conflict of Interest Disclosure Statement

All authors of this article declare they have no
conflicts of interest.

Acknowledegments

This work was supported in part by the National
Institutes of Health (NIH) and the Food and Drug
Administration (FDA) Center for Tobacco Prod-
ucts under NIH grant numbers K07CA172217,
U54DA036114 and P20GM103644, and
U54CA229973. 'The study was also supported in
part by P30CA051008 from the NIH. The study
sponsors had no role in the study design; in the
collection, analysis and interpretation data; in the
writing of the report; and in the decision to submit
the paper for publication. The content is solely the
responsibility of the authors and does not neces-

sarily represent the official views of the NIH or the
FDA.

References

1. Stepanov I, Woodward A. Heated tobacco products: things
we do and do not know. 706 Control. 2018;27(1):S7-S8.

2. Philip Morris International. IQOS. Available at: https://
www.pmi.com/smoke-free-products/iqos-our-tobacco-
heating-system. Accessed April 18, 2019.

3.Mathers A, Schwartz R, O’Connor S, et al. Marketing
IQOS in a dark market. 706 Control. 2019;28(2):237-
238.

4.St Helen G, Jacob lii P, Nardone N, Benowitz NL. IQOS:

Tob Regul Sci.™ 2020;6(2):81-90

Phan et al

examination of Philip Morris International’s claim of re-
duced exposure. 706 Control. 2018;27(1):S30-S36.

5.Hair EC, Bennett M, Sheen E, et al. Examining per-
ceptions about IQOS heated tobacco product: con-
sumer studies in Japan and Switzerland. 706 Control.
2018;27(1):S70-S73.

6. Simonavicius E, McNeill A, Shahab L, Brose LS. Heat-
not-burn tobacco products: a systematic literature review.
10b Control. 2018; 28:582-594.

7.Lempert LK, Glantz SA. Heated tobacco product reg-
ulation under US law and the FCTC. 706 Control.
2018;27(1):S118-S125.

8.US Food and Drug Administration. PMTA cov-
ersheet:  technical project lead review (TPL).
2019.  Available  at hteps://www.fda.gov/me-
dia/124247/download?utm_campaign=CTP %20
News%26Connect%26SOS%3A%20I1Q0OS%20
PMTA%20-%2043019&utm_medium=email&utm_
source=Eloqua. Accessed May 1, 2019.

9.US Food and Drug Administration. FDA permits sale
of IQOS tobacco heating system through premarket to-
bacco product application pathway. 2019. Available at /
news-events/press-announcements/fda-permits-sale-iqos-
tobacco-heating-system-through-premarket-tobacco-
product-application-pathway. Accessed May 1, 2019.

10.US Food and Drug Administration. Tobacco Products
Scientific Advisory Committee - 2018 TPSAC meeting
materials and information. Available at: https://www.
fda.gov/AdvisoryCommittees/ CommitteesMeetingMa-
terials/TobaccoProductsScientificAdvisoryCommittee/
ucm583080.htm. Accessed April 17, 2019.

11.US Food and Drug Administration. Philip Morris Prod-
ucts S.A. Modified Risk Tobacco Product (MRTP) Appli-
cations. Available at: https://www.fda.gov/TobaccoProd-
ucts/Labeling/MarketingandAdvertising/ucm546281.
hem. Accessed March 27, 2019.

12.Moazed F, Chun L, Matthay MA, et al. Assessment of
industry data on pulmonary and immunosuppressive ef-
fects of IQOS. Tob Control. 2018;27(1):S20-S25.

13. Chun L, Moazed F, Matthay M, et al. Possible hepatotox-
icity of IQOS. 706 Control. 2018;27(1):539-S40.

14.Glantz SA. Heated tobacco products: the example of
IQOS. Tob Control. 2018;27(1):S1-S6.

15.Glantz SA. PMI’s own in vivo clinical data on biomark-
ers of potential harm in Americans show that IQOS is
not detectably different from conventional cigarettes. 706
Control. 2018;27(1):S9-S12.

16. Nabavizadeh B, Liu J, Havel CM, et al. Vascular endothe-
lial function is impaired by aerosol from a single IQOS
HeatStick to the same extent as by cigarette smoke. 706
Control. 2018;27(1):S13-S19.

17.Cummings KM, Brown A, O’Connor R. The ciga-
rette controversy. Cancer Epidemiol Biomark Prev.
2007;16(6):1070-1076.

18.Popova L, Lempert LK, Glantz SA. Light and mild redux:
heated tobacco products’ reduced exposure claims are
likely to be misunderstood as reduced risk claims. 706
Control. 2018;27(1):S87-S95.

19. McKelvey K, Popova L, Kim M, et al. Heated tobacco
products likely appeal to adolescents and young adults.
Tob Control. 2018;27(1):S41-S47.

20. Pearson JL, Johnson AL, Johnson SE, et al. Adult inter-

DOI: https://doi.org/10.18001/TRS.6.2.1 89



Young Adult Correlates of IQOS Curiosity, Interest, and Likelihood of Use

est in using a hypothetical modified risk tobacco prod-
uct: findings from wave 1 of the Population Assessment
of Tobacco and Health Study (2013-2014). Addiction.
2018;113(1):113-124.

21.Czoli CD, White CM, Reid JL, et al. Awareness and
interest in IQOS heated tobacco products among
youth in Canada, England and the USA. 706 Control.
2020;29(1):89-95.

22.Nyman AL, Weaver SR, Popova L, et al. Awareness and
use of heated tobacco products among US adults, 2016-
2017. Tob Control. 2018;27(1):S55-S61.

23.Kim J, Yu H, Lee S, Pack Y]. Awareness, experience and
prevalence of heated tobacco product, IQOS, among
young Korean adults. 706 Control. 2018;27(1):S74-S77.

24. Shiffman S, Sembower MA, Pillitteri JL, et al. The im-
pact of flavor descriptors on nonsmoking teens’ and adult
smokers’ interest in electronic cigarettes. Nicotine Tob Res.
2015;17(10):1255-1262.

25.Mays D, Arrazola RA, Tworek C, et al. Openness to using
mon-cigarette tobacco products among US young adults.
Am ] Prev Med. 2016;50(4):528-534.

26.Villanti AC, Rath JM, Williams VE, et al. Impact of ex-
posure to electronic cigarette advertising on susceptibil-
ity and trial of electronic cigarettes and cigarettes in US
young adults: a randomized controlled trial. Nicotine Tob
Res. 2016;18(5):1331-1339.

27.Strong DR, Hartman SJ, Nodora J, et al. Predictive valid-
ity of the expanded susceptibility to smoke index. Nico-
tine Tob Res. 2015;17(7):862-869.

28.2ortnoy DB, Wu CC, Tworek C, et al. Youth curiosity
about cigarettes, smokeless tobacco, and cigars: preva-
lence and associations with advertising. Am J Prev Med.
2014;47(1):S76-S86.

29. Pierce JB, Farkas AJ, Evans N, Gilpin E. An improved sur-
veillance measure for adolescent smoking? 706 Control.
1995;4(1):547-S56.

30.Agaku I, Odani S, Vardavas C, Neff L. Self-identified to-
bacco use and harm perceptions among US youth. Pedi-
atrics. 2018;141(4):e20173523.

31. Wackowski OA, Delnevo CD. Young adults’ risk percep-
tions of various tobacco products relative to cigarettes
— results from the National Young Adult Health Survey.
Health Educ Behav. 2016;43(3):328-336.

32.Mays D, Tercyak KP, Lipkus IM. The effects of brief wa-
terpipe tobacco use harm and addiction education mes-
sages among young adult waterpipe tobacco users. Nico-
tine Tob Res. 2016;18(5):777-784.

33.Jeong M, Zhang D, Morgan JC, et al. Similarities and
differences in tobacco control research findings from
convenience and probability samples. Ann Behav Med.

2018;53(5):476-485.

90

34.Shi Z, Wang A-L, Emery LE, et al. The importance of rel-
evant emotional arousal in the efficacy of pictorial health
warnings for cigarettes. Nicotine Tob Res. 2017;19(6):750-
755.

35.Kraemer JD, Strasser AA, Lindblom EN, et al. Crowd-
sourced data collection for public health: a comparison
with nationally representative, population tobacco use
data. Prev Med. 2017;102:93-99.

36.Husten CG, Deyton LR. Understanding the Tobacco
Control Act: efforts by the U.S. Food and Drug Ad-
ministration to make tobacco-related morbidity and
mortality part of the USA’s past, not its future. Lancet.
2013;381(9877):1570-1580.

37.Hu SS, Neff L, Agaku IT, et al. Tobacco product use
among adults — United States, 2013-2014. MMWR Morb
Mortal Whkly Rep. 2016;65:685-691.

38.Kaufman AR, Mays D, Koblitz AR, Portnoy DB. Judg-
ments, awareness, and the use of snus among adults in the
United States. Nicotine Tob Res. 2014;16(10):1404-1408.

39.Mays D, Smith C, Johnson AC, et al. An experimental
study of the effects of electronic cigarette warnings on
young adult nonsmokers’ perceptions and behavioral in-
tentions. 70b Induc Dis. 2016;14:17.

40. Mays D, Moran MB, Levy DT, Niaura RS. The impact of
health warning labels for Swedish snus advertisements on
young adults’ snus perceptions and behavioral intentions.
Nicotine Tob Res. 2016;18(5):1371-1375.

41.Lipkus IM, Mays D. Comparing harm beliefs and risk
perceptions among young adult waterpipe tobacco smok-
ers and nonsmokers: implications for cessation and pre-
vention. Addict Behav Rep. 2018;7:103-110.

42. Miyazaki Y, Tabuchi T. Educational gradients in the use
of electronic cigarettes and heat-not-burn tobacco prod-
ucts in Japan. PLoS One. 2018;13(1):¢0191008.

43. Williams VE Smith AA, Villanti AC, et al. Validity of a
subjective financial situation measure to assess socioeco-
nomic status in U.S. young adults. J Public Health Manag
Pract. 2017;23(5):487-495.

44. Farsalinos KE, Yannovits N, Sarri T, et al. Nicotine de-
livery to the aerosol of a heat-not-burn tobacco product:
comparison with a tobacco cigarette and e-cigarettes.
Nicotine Tob Res. 2018;20(8):1004-1009.

45. Pierce JP, Choi WS, Gilpin EA, et al. Validation of suscep-
tibility as a predictor of which adolescents take up smok-
ing in the United States. Health Psychol. 1996;15(5):355-
361.

46.Johnson AL, Collins LK, Villanti AC, et al. Patterns of
nicotine and tobacco product use in youth and young
adults in the United States, 2011-2015. Nicotine Tob Res.
2018;20(1):S48-S54.



Copyright of Tobacco Regulatory Science is the property of Tobacco Regulatory Science
Group and its content may not be copied or emailed to multiple sites or posted to a listserv
without the copyright holder's express written permission. However, users may print,
download, or email articlesfor individual use.



	Young Adult Correlates of IQOS Curiosity, Interest, and Likelihood of Use
	List of Tables
	Table 1 Sample Characteristics
	Table 2 Bivariate Associations for Socio-demographic Characteristics and Curiosity, Interest, and Likelihood to Use IQOS
	Table 3 Bivariate Comparisons for Cigarette Smoking and E-cigarette use and Curiosity, Interest, and Likelihood to Use IQOS
	Table 4 Multivariable Associations for Characteristics and Curiosity, Interest, and Likelihood to Use IQOS

	Objectives
	Methods
	Study Design and Sample
	Measures
	Socio-demographic characteristics
	Cigarette smoking and e-cigarette use
	Perceived risks
	Data Analysis


	Results
	Bivariate Associations with Curiosity, Interest,and Likelihood to Use IQOS
	Multivariable Associations with Interest,Curiosity, and Likelihood of Using IQOS

	Discussion
	Implications for Tobacco regulation
	Human Subjects Approval Statement
	Conflict of Interest Disclosure Statement

	Acknowledegments
	References




