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ABSTRACT
Introduction Modified risk tobacco product (MRTP) 
claims for heated tobacco products (HTPs) that convey 
reduced exposure compared with conventional cigarettes 
may promote product initiation and transition among 
young people. We assessed the effects of a hypothetical 
MRTP claim for HTPs on young adults’ intention and 
perceptions of using HTPs and whether these effects 
differed by their current cigarette and e- cigarette use.
Methods We embedded a randomised between- 
subjects experiment into a web- based survey 
administered among a cohort of 2354 Southern 
California young adults (aged 20–23) in 2020. 
Participants viewed depictions of HTPs with an MRTP 
claim (n=1190) or no claim (n=1164). HTP use intention 
and HTP- related harm and use perceptions relative to 
cigarettes and e- cigarettes were assessed.
Results Overall, participants who viewed versus did not 
view the claim did not differ in HTP use intention (28.5% 
vs 28.7%) but were more likely to perceive HTPs as less 
harmful than cigarettes (11.4% vs 7.0%; p<0.001). 
The experimental effect on HTP use intention did not 
differ among past 30- day cigarette smokers versus non- 
smokers (interaction adjusted OR (AOR)=0.78, 95% CI 
0.36 to 1.76) but differed among past 30- day e- cigarette 
users versus non- users (interaction AOR=1.67, 95% CI 
1.02 to 2.68).
Discussion The hypothetical MRTP claim may lower 
young adults’ HTP harm perceptions compared with 
cigarettes but may not change HTP use intention overall 
or differentially for cigarette smokers. The larger effect 
on HTP use intention among e- cigarette users than non- 
users raises the question of whether MRTP claims may 
promote HTP use or HTP and e- cigarette dual use among 
young e- cigarette users.

INTRODUCTION
Heated tobacco products (HTPs) are an emerging 
type of tobacco product engineered differently 
from conventional cigarettes and electronic ciga-
rettes (e- cigarettes).1 HTPs use battery power to 
heat processed tobacco leaves to a temperature 
intended to emit aerosol without combustion.1 
The current most widely available HTP brand is 
Philip Morris International (PMI)’s IQOS, which 
was first launched in Japan, Italy, and Switzerland 
in 2014 and is currently sold in over 50 coun-
tries.2 3 More recently, sales of HTPs have begun 
to increase globally, often marketed as less harmful 

and reduced- risk alternatives to cigarette smoking.4 
For example, in Japan, HTP use prevalence (among 
those aged 15–69 years) increased from 0.2% in 
2015 to 11.3% in 2019, reaching 30% among ciga-
rette smokers in 2019.5

In April 2019, the US Food and Drug Adminis-
tration (FDA) authorised the sale of the first HTP 
product—IQOS tobacco heating system, along with 
the tobacco- containing ‘Heatsticks,’ which included 
the tobacco, paper and filter inserted into the IQOS 
device.6 Although the overall prevalence of ever 
HTP use remains low among US adults (2%–5%),2 7 
awareness of and interest in using HTPs is signifi-
cantly higher among young adults versus adults of 
older age groups3 7 and cigarette smokers versus 
non- smokers.2 7 8 In July 2020, the FDA announced 
further authorisation for the marketing of IQOS 
as ‘modified risk tobacco products (MRTPs).9 The 
MRTP status allows companies to make marketing 
claims about their products as being reduced risk 
or reduced exposure relative to existing products 
on the market (eg, combustible cigarettes). In the 
case of IQOS, FDA authorised the ‘reduced expo-
sure’ marketing claim, indicating the use of the 
product results in reduced exposure to harmful 
and potential harmful toxicants relative to ciga-
rettes.9 The ‘reduced risk’ claim was not authorised 
because the product was not found to significantly 
reduce the harm and/or risk of tobacco- related 
diseases or provide population- level benefits for 
both users and non- users of tobacco products.10 A 
possible public health benefit of MRTP authorisa-
tion is to encourage long- term smokers to transi-
tion from cigarettes to HTPs as a reduced- exposure 
alternative.9

Policy- makers and public health researchers in the 
USA and other countries have emphasised the need 
to evaluate the influence of HTP- related claims that 
convey reduced risk, harm or exposure compared 
with cigarettes and other traditional tobacco prod-
ucts.9 11–16 It is critical to understand whether such 
marketing claims for HTPs may impact HTP use 
transition and uptake among the general popu-
lation and conventional cigarette smokers. Addi-
tionally, given that the relative harm of e- cigarettes 
and HTPs is largely unknown, evidence that HTP 
MRTP claims may encourage the uptake of HTPs 
in e- cigarette users should be factored into regula-
tory decision making. Due to the recency of HTP 
MRTP authorisation, very limited research17 18 has 
been conducted to examine the potential effect of 
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MRTP claims. These studies, however, did not examine HTP 
behavioural intentions among the overall study sample or 
HTP- related perceptions by participants’ tobacco use status. 
Research addressing these gaps is critically needed to inform 
FDA’s continued efforts of monitoring the impact of HTP MRTP 
authorisation on population health.9

Therefore, we implemented a randomised between- subjects 
experiment to examine the effect of exposure to a hypothetical 
HTP MRTP claim (a ‘reduced exposure’ claim) on the percep-
tions and use intention of HTPs among young adults. Young 
adults are a critical population to assess the effect of the HTP 
MRTP claim due to this group’s growing awareness and interest 
in using HTPs3 8 19 and vulnerability to tobacco marketing 
messages.20–22 Additionally, there are substantial societal benefits 
of cigarette smoking cessation during young adulthood before 
becoming vulnerable to the severe health effects of long- term 
cigarette smoking.23 24 In addition to examining the effect of the 
MRTP claim in the overall young adult sample, we examined 
whether the effect of MRTP claim exposure on HTP use inten-
tion and perception was moderated by current cigarette and 
e- cigarette use status.

METHODS

Study setting and design
Data were gathered from an ongoing prospective cohort study 
on behavioural health among a general population of young 
people living in southern California.25 The cohort was origi-
nally recruited from 10 high schools in Los Angeles, California, 
USA, beginning in Fall 2013, when students were in ninth grade 
(mean age: 14.1 years; N=3396). Participants were subse-
quently surveyed approximately every 6 months. The current 
study sample includes participants who completed the most 
recent wave administered via the Internet from May to October 
2020 (mean age: 21.2 years; N=2354). After completing 
demographic characteristic and tobacco use measures, partici-
pants were randomly assigned to view the HTP messages with 
an MRTP claim (experimental group, n=1190) or without the 
claim (control group; n=1164). Both groups then completed 
identical measures of HTP use intention and relative perceptions 
of HTPs compared with cigarettes and e- cigarettes (see measures 
below). All participants completed informed consent prior to 
data collection.

HTP stimuli and MRTP claim exposure manipulation
During the survey, all participants were introduced to a set of 
stimuli depicting HTPs (figure 1). This included a text descrip-
tion about what HTPs are, an embedded short Graphics Inter-
change Format (GIF) video of someone using IQOS, and an 
advertisement for IQOS HEETS based on PMI’s marketing 
showing the product packaging with various flavours PMI 
markets globally. The stimuli in two experimental conditions 
were identical with the exception that those randomised to 
the experimental group were additionally shown a hypothet-
ical MRTP claim immediately following the text about HTPs: 
‘Since there is no burning, the levels of harmful chemicals are 
significantly reduced compared with cigarette smoke.’ The claim 
was constructed based on HTP marketing messages appearing 
on PMI’s official website26 which indicate the reduced exposure 
of using HTPs compared with conventional cigarette smoking. 
As the data collection for this study was implemented prior to 
FDA approval of IQOS as an MRTP, the ‘reduced exposure’ 
claim used in this experiment was slightly different than the 
FDA- approved MRTP claim which also stated that ‘complete 

switching’ from conventional cigarette smoking to HTP use 
may reduce exposure to harmful chemicals.9 Since the messages 
and advertisements used for constructing the stimuli were based 
on actual HTP product marketing materials, the stimuli were 
not pretested for understandability or readability. Immediately 
after viewing the HTP- related stimuli, participants were asked 
to answer a series of questions about their intention and percep-
tions of using HTPs.

Measures of past 30-day tobacco product use
Before the MRTP exposure manipulation, participants completed 
past 30- day cigarette and e- cigarette use questions, including ‘In 
the past 30 days, how many total days have you used cigarettes?’ 
Those who reported using these products one or more days were 
considered past 30- day cigarette smokers (Yes/No). Similar ques-
tions were asked about three types of e- cigarettes products (ie, 
e- cigarettes with nicotine, e- cigarettes without nicotine or hash 
oil and other electronic vaping devices) and those who reported 
using any of those products in the past 30 days were consid-
ered as past 30- day e- cigarette users (yes/no). Additionally, past 
30- day use of HTPs (Yes/No) was measured with the item stem 
‘IQOS or other heated tobacco devices?’

Post-exposure measures of HTP outcomes
The intention of using HTPs was measured by the question, 
‘If you had an opportunity to use a HTP, would you use it?’ 
Based on prior research studies that dichotomised tobacco use 
intention measures,27 28 we treated ‘Definitely no’ as having no 
intention to use HTPs. Those who answered, ‘probably not,’ 
‘probably yes,’ and ‘definitely yes’ were considered to have HTP 
use intention.

Perceived relative harm of HTPs compared with cigarettes and 
e- cigarettes was measured by two separate survey items,29 30 ‘Do 
you think HTPs are more or less harmful than smoking cigarettes 
(OR using e- cigarettes)?’ The response options for both ques-
tions were ‘more harmful,’ ‘about the same,’ ‘less harmful,’ and 
‘not sure.’ The responses to those questions were dichotomised 
into categories of Perceiving HTPs less harmful than cigarettes/e- -
cigarettes versus Other (including HTPs more harmful/about the 
same/not sure).

Perceived relative use of HTPs compared with cigarettes and 
e- cigarettes was measured by survey items,2 31 ‘Would you be 
more or less likely to use a HTP versus smoke cigarettes OR 
use e- cigarettes?’ The possible responses were ‘More likely to 
use a HTP,’ ‘equally likely,’ ‘less likely to use a HTP,’ and ‘not 
sure.’ The responses to those questions were dichotomised into 
categories of perceiving a higher likelihood of using HTPs than 
cigarettes/e- cigarettes versus other (including less likely to use 
HTPs/equally likely/not sure).

Participant characteristics
Participants completed sociodemographic measures, 
including gender (male, female and other), sexual orientation 
(straight and other), race/ethnicity (non- Hispanic White, 
non- Hispanic Asian, non- Hispanic other, Hispanic White, 
Hispanic other, Hispanic multiracial), highest education 
attainment (high school degree and lower, some college and 
associated degree and higher) and subjective financial situa-
tion (live comfortably and other).

Statistical analysis
Statistical significance was set to 0.05 (two tailed). Data were 
analysed using Stata V.16.0. First, participant characteristics 
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were examined among the overall sample, by experimental 
condition and past 30- day cigarette and e- cigarette use 
status. Pearson χ2 tests were implemented to examine the 
differences between participant characteristics, experimental 
condition and cigarette and e- cigarette use status. Second, 
percentages of HTP use intention by experimental condi-
tion and past 30- day cigarette and e- cigarette use status 
were estimated. Pearson χ2 tests were implemented to assess 
the difference between HTP use intention by experimental 
condition among the overall sample and the samples strati-
fied by past 30- day cigarette and e- cigarette use status. Third, 
five unadjusted logistic regressions were implemented to 

assess the associations between experimental condition and 
each postexposure HTP outcome (use intention, two relative 
harm perceptions and two relative use perceptions). Lastly, 
five multivariable logistic regressions were used to examine 
the associations between experimental condition, past 30- day 
cigarette and e- cigarette use, interactions of experimental 
condition with past 30- day cigarette and e- cigarette use and 
each post- exposure HTP outcome. A sensitivity analysis was 
conducted using the same regression models after excluding 
past 30- day HTP users (n=7) from the sample. Listwise dele-
tion was used for analysis since participants missing at least 
one variable were minimal among the overall sample (<1%).

Figure 1 Messages of HTPs and HTP MRTP claim embedded in the survey. The bolded italicised text was the hypothetical MRTP claim only viewed 
by participants in the experimental group. HTPs, heated tobacco products; MRTP, modified risk tobacco product.
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RESULTS

Participant characteristics and experimental condition
The analytical sample was 57.5% female, and the mean age 
was 21.2 years (age range=20.2–23.0 years; SD=0.4). Overall, 
18.6%, 6.6% and 0.3% of the participants used e- cigarettes, 
cigarettes and HTPs in the past 30 days, respectively. χ2 tests 
showed that current cigarette smokers were more likely to be 
male than female (χ2=25.2; p<0.001) and heterosexual than 
other (χ2=23.5; p<0.001); similarly, current e- cigarette users 
were more likely to be male than female (χ2=15.7; p<0.001) 
and heterosexual than other (χ2=3.9; p<0.05). None of the 
participant characteristics differed meaningfully between the 
two experimental conditions (table 1).

HTP use intentions by experimental condition and tobacco 

use status
Reported HTP use intention (figure 2) was more common among 
past 30- day users of cigarettes (74.8%) and e- cigarettes (60.3%) 
than among participants overall (28.6%). χ2 tests showed that 

HTP use intention was not statistically different by experimental 
condition among the overall sample or by current cigarette 
smoking or e- cigarette use status.

Effect of claim exposure on HTP outcomes
Unadjusted logistic regression results (table 2) showed that expo-
sure to the MRTP claim did not alter the intention of using HTPs 
in the overall sample (p=0.896). However, exposure to the 
MRTP claim was associated with perceiving HTPs less harmful 
than cigarettes versus other (OR=1.71; 95% CI 0.42 to 0.57; 
p<0.001); and exposure to the MRTP claim was associated with 
perceiving a higher likelihood of using HTPs than cigarettes 
versus other (OR=1.31; 95% CI 1.03 to 1.64; p<0.05).

Differential effect of claim exposure on HTP outcomes by 

tobacco use status
The multivariable logistic regression model (table 3) showed 
that past 30- day cigarette smoking (adjusted OR (AOR)=4.97, 

Table 1 Participant characteristics and experimental conditions

All

Participants Experimental group

Control

group

P value for test of group differenceN (%) N (%) N (%)

Age 0.232

  <21 767 (32.6) 374 (31.5) 393 (33.8)

  ≥21 1586 (67.4) 815 (68.5) 771 (66.2)

Gender 0.488

  Female 1351 (57.5) 672 (56.2) 679 (58.5)

  Male 930 (39.5) 479 (56.5) 451 (38.9)

  Other 70 (3.0) 39 (3.3) 31 (2.6)

Sexual orientation 0.573

  Heterosexual 1818 (77.6) 924 (78.1) 894 (77.1)

  Other 524 (22.4) 259 (21.9) 265 (22.9)

Race/ethnicity 0.370

  Non- Hispanic white 360 (15.3) 191 (16.1) 169 (14.6)

  Hispanic white 291 (12.4) 133 (11.7) 152 (13.1)

  Hispanic multiracial 255 (10.9) 133 (11.2) 122 (10.5)

  Hispanic other 754 (32.1) 380 (32.0) 374 (32.2)

  Non- Hispanic Asian 513 (21.8) 268 (22.5) 245 (21.1)

  Non- Hispanic other 176 (7.5) 78 (6.6) 98 (8.5)

Education 0.754

  ≤High school 636 (27.2) 319 (27.0) 317 (27.4)

  Some college 1276 (54.6) 650 (55.0) 626 (54.2)

  ≥Associated degree 427 (18.2) 214 (18.0) 213 (18.4)

Subjective financial situation 0.928

  Living comfortably 1047 (44.8) 526 (44.5) 521 (45.1)

  Other 1291 (55.2) 657 (55.5) 634 (54.9)

Past 30- day e- cigarette use 0.551

  No 1920 (81.6) 965 (81.1) 955 (82.0)

  Yes 434 (18.4) 225 (18.9) 209 (18.0)

Past 30- day cigarette smoking 0.291

  No 2199 (93.4) 1118 (94.0) 1081 (92.9)

  Yes 155 (6.6) 72 (6.0) 83 (7.1)

Past 30- day heated tobacco product use 0.269

  No 2347 (99.7) 1185 (99.6) 1162 (99.8)

  Yes 7 (0.3) 5 (0.4) 2 (0.2)

Other’ category for subjective financial situation includes met needs with a little left, just meet basic expenses and don’t meet basic expenses.
‘Other’ category for sexual orientation includes asexual, bisexual, gay, lesbian, pansexual, queer, questioning or unsure, and other identities.
‘Other’ category for race/ethnicity includes American Indian or Alaska Native, Native Hawaiian or Pacific Islanders.
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95% CI 2.91 to 8.49, p<0.001), past 30- day e- cigarette use 
(AOR=3.35, 95% CI 2.40 to 4.68, p<0.001), and the inter-
action effect of past 30- day e- cigarette use with experimental 
condition (AOR=1.67, 95% CI 1.02 to 2.68, p<0.05) were 
associated with HTP use intention. The significant interaction 
suggested that the experimental effect on HTP use intention was 
different among past 30- day e- cigarette users (63.7% vs 56.7% 
for experimental and control groups) compared with non- users 
(20.3% vs 22.6% for experimental and control groups). The 
main experimental effect on HTP intention (AOR=0.90, 95% CI 
0.72 to 1.13, p=0.375) or the interaction between experimental 

effect and past 30- day cigarette smoking (AOR=0.78, 95% CI 
0.36 to 1.76, p=0.550) was not significant.

The experimental effect and the current use of e- cigarettes 
remained statistically significant in the model for the outcome 
of perceiving HTPs less harmful than cigarettes versus other 
(AOR=1.94, 95% CI 1.38 to 2.72, p<0.001; and AOR=1.91, 
95% CI 1.10 to 3.28, p<0.05). The experimental effect was not 
significant for other relative perception outcomes. No significant 
interactions of experimental condition with current cigarette 
smoking or e- cigarette use status were observed for the four rela-
tive perception outcomes. Current cigarette smokers had lower 

Figure 2 Intention of using HTPs by experimental condition and past 30- day e- cigarette use and cigarette smoking status. HTPs, heated tobacco 
products.

Table 2 The associations between experimental condition and postexposure HTP outcomes

  

Associations between experimental condition and postexposure HTP outcomes

All participants Experimental group Control group Unadjusted logistic regression results

P valueN (%) N (%) N (%) OR (95% CI)

HTP use intention

No 1672 (71.4) 846 (71.5) 826 (71.3) Reference

Yes 670 (28.6) 337 (28.5) 333 (28.7) 0.99 (0.83 to 1.18) 0.896

Relative harm of HTPs versus cigarettes

HTPs more harmful/about the same/not sure 2126 (90.8) 1049 (88.6) 1077 (93.0) Reference

HTPs less harmful 216 (9.2) 135 (11.4) 81 (7.0) 1.71 (1.28 to 2.82) 0.000

Relative harm of HTPs versus e- cigarettes

HTPs more harmful/about the same/not sure 2271 (97.2) 1147 (97.0) 1124 (97.3) Reference

HTPs less harmful 66 (2.8) 35 (3.0) 31 (2.7) 1.11 (0.68 to 1.81) 0.686

Relative use of HTPs versus cigarettes

Less likely to use HTPs/equally likely/not sure 1190 (85.1) 980 (83.4) 1004 (86.8) Reference

More likely to use HTPs 348 (14.9) 195 (16.6) 153 (13.2) 1.31 (1.03 to 1.64) 0.023

Relative use of HTPs versus e- cigarettes

Less likely to use HTPs/equally likely/not sure 2231 (95.5) 1119 (95.1) 1112 (95.9) Reference

More likely to use HTPs 105 (4.5) 58 (4.9) 47 (4.1) 1.23 (0.83 to 1.82) 0.310

The results are from five unadjusted logistic regression models estimating the associations between experimental condition and postexposure HTP outcomes.
Bolded p values are statically significant (p<0.05).
HTPs, heated tobacco products.
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odds of being more likely to use HTPs than cigarettes versus 
other (AOR=0.25, 95% CI 0.09 to 0.73, p<0.05). Sensitivity 
analysis showed that after excluding past 30- day HTP users 
(n=7) from the overall sample, results were largely unchanged.

DISCUSSION
This randomised between- subjects experiment is one of the first 
to assess the effect of a hypothetical MRTP claim on young 
adults’ intention to use HTPs and their perceptions of HTPs 
compared with cigarettes and e- cigarettes. Although there was 
no association of MRTP claim exposure with intention to use 
HTPs overall, exposure to the claim may cause participants to 
develop lower harm perceptions of HTPs compared with ciga-
rettes, which might lead to future HTP use intention and trial. 
Furthermore, the exposure to the claim did not lead to a higher 
HTP use intention among current cigarette smokers, for whom 
HTP use may be most beneficial. However, the effect of claim 
exposure on HTP use intention differed among past 30- day 
e- cigarette users versus non- users.

Our study demonstrated that although the absolute 
percentage of participants who perceived HTP as less harmful 
than cigarettes was small, those exposed to the MRTP claim 
had a higher likelihood of reporting such relative perception 
than those not exposed. This result is consistent with previous 
studies that found significant effects of viewing comparative 
risk messages and warning labels on relative harm and risks 
perceptions of tobacco product use.17 32–34 Young adults may 
increasingly develop the perceptions that HTPs are less harmful 
than cigarettes through repeated exposure to such claims in 
the real world. This may be concerning since a well- established 
body of evidence has also shown that low absolute or relative 
harm perceptions towards a tobacco product are associated 
with tobacco product initiation and regular use among young 
people.17 35 36 Consequently, such relative perceptions may 
prompt future HTP experimentation and regular use among 
those who would not otherwise smoke cigarettes or other forms 
of tobacco products, resulting in exacerbated adverse popula-
tion health outcomes. More research is needed to elucidate how 
HTP MRTP claims are perceived and linked to relative harm of 
and intentions to use HTPs compared with cigarettes and how 
those perceptions may lead to HTP product use among young 
adults in general and by their risks of smoking cigarettes and 
using other tobacco.

The effect of the MRTP claim exposure on HTP use intention 
was not significant among current cigarette smokers and did not 
differ among cigarette smokers versus non- smokers. It is possible 
that young adult cigarette smokers do not perceive the ‘reduced 
exposure’ outcomes of using HTPs as an important reason for 
trying HTPs. It is also possible that simply through viewing the 
text describing HTPs and its use, HTP packaging with various 
flavours, and an actor using an HTP (shown in figure 1), young 
adult cigarette smokers in our study have already developed 
an interest in trying the product, as 74.8% of them endorsed 
possible HTP use intention. Therefore, additionally viewing 
the claim may be unlikely to further increase cigarette smokers’ 
interest in using the product. This finding may not support the 
FDA’s original intent of HTP MRTP authorisation to help adult 
cigarette smokers completely transition away from smoking 
conventional cigarettes through using HTPs.9 The FDA may 
need to further evaluate the appeal of HTP MRTP claims in 
adult cigarette smokers and determine whether such claims may 
increase smokers’ complete switching to HTPs, a behavioural 
change that may benefit the overall population health.

On the other hand, our finding suggested that the effect of 
the MRTP claim on HTP use intention differed among young 
adult e- cigarette users versus non- users. Specifically, among 
current e- cigarette users, those who viewed the MRTP claim had 
a higher (but not significantly different) intention of using HTPs 
than those who did not view the claim; however, among non- e- 
cigarette users, young adults from two experimental conditions 
had an equivalent level of HTP use intention. We suspect that 
this may be because young adult e- cigarette users viewed HTPs’ 
feature of reduced toxin exposure similar to that of e- cigarette 
products and therefore developed an interest in trying the HTP 
product. This group may also be influenced by the ‘halo effect’ 
of viewing MRTP claims,37 thereby making an unintended 
generalisation about the absolute harm of using HTPs.

Since the US FDA approved MRTP authorisation for HTPs 
by evaluating the evidence comparing HTPs with combustible 
cigarettes,9 12 its potential harm relative to e- cigarette products 
remains unclear. It is plausible that HTPs are more harmful 
than e- cigarettes since recent research has shown that HTP use 
produces many of the same harmful constituents of conven-
tional tobacco cigarette smoking38 and has higher toxic effects of 
inhaling emissions than e- cigarette use.39 Additionally, evidence 
has shown that HTPs may contain nicotine levels close to those 
of conventional cigarettes,40 indicating HTPs’ strong addictive 
potential and abuse liability if used among tobacco- naïve indi-
viduals. Therefore, if HTPs do indeed pose more harm than 
e- cigarettes, our finding suggesting that HTP MRTP claims 
might disproportionately increase use intention among young 
adult e- cigarette users is concerning. Possible transition to using 
HTPs and long- term dual use of both HTPs and e- cigarettes may 
result in increased harm to the population of young adult e- cig-
arette users and could raise concerns about authorising MRTP 
claims for this group. Regardless, when assessing the population 
health impact of HTP use, it is critical to evaluate the harm and 
risks of HTP use compared with e- cigarette use, along with the 
possibility of product transition from e- cigarettes to HTPs and 
long- term dual use of both products.

This study should be considered with the following limita-
tions. First, how the officially FDA- approved MRTP claim indi-
cating ‘complete switching’ is perceived among young adults may 
be different than the claim used in our study. Second, the HTP 
advertisement embedded in this experiment featured HEETS 
products which are marketed as Marlboro Heatsticks in the USA. 
This advertisement also featured various non- tobacco and non- 
menthol flavours not currently available in the US market. Given 
flavours’ appeal to young adults,41 42 HTP use intention reported 
in the current sample might be higher than the intention reported 
in a sample exposed to the advertisements available in the USA. 
where only tobacco and menthol flavours are marketed. Third, 
the MRTP claim was only viewed once (in a plain text format) 
by the experimental group. In the real world, young adults may 
be exposed repeatedly to MRTP claims through various sources, 
including retailers and the internet/social media. The real- world 
exposure may potentially increase the appeal and recall of the 
claims, exacerbating its influence on HTP- related perceptions 
and behaviour. Finally, future research should investigate how 
viewing HTP MRTP claims may influence the transition or 
switching to using HTPs among dual users of e- cigarettes and 
cigarettes as this group may be exposed to higher levels of toxins 
than cigarette and e- cigarette only users.43 44

Given the uncertain impact of HTPs on individual- level and 
population- level health, timely evidence is critically needed to 
assess how FDA- approved MRTP claims may alter the public’s 
perceptions and use of HTPs. If future evidence shows that 
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MRTP claims fail to increase HTP uptake among cigarette 
smokers and that relative lower harm perceptions of HTPs and 
higher intentions of using HTPs compared with cigarettes lead 
to HTP uptake among non- cigarette- smoking individuals, then 
the FDA should re- evaluate the authorisation of MRTP status 
for HTPs. Additionally, more evidence comparing the harm and 
risks of using HTPs with e- cigarettes is greatly needed since, with 
the appeal of MRTP messages, it is likely that young adult e- cig-
arette users will initiate and use HTPs.

CONCLUSION
The results from this randomised experiment indicated that 
HTP MRTP claims may lead to reduced HTP harm perceptions 
compared with cigarettes among young adults in general while 
fail to change or increase HTP use intention among cigarette 
smokers, potentially contradicting the FDA’s original intent of 
authorising MRTP claims for HTPs. The results also suggested 
that MRTP claim exposure may be associated with a larger effect 
on HTP use intention among young adult e- cigarette users than 
non- users, possibly leading to young adult e- cigarette users’ tran-
sition to a more harmful tobacco product. Taken together, these 
results may be troubling when considering the overall popula-
tion health impact of HTP MRTP claims on tobacco product 
initiation and transition. Tobacco product regulators may need 
to further evaluate the appeal and effect of MRTP claims among 
young adults in general and by tobacco use status for all prod-
ucts, not only cigarettes.

What this paper adds

 Tobacco marketing messages conveying lower harm or risks 
from using the product may encourage product use intention 
and transition.

 Few studies are available assessing the effect of ‘modified 
risk tobacco product (MRTP)’ claims on heated tobacco 
product (HTP) use intention and perceptions among young 
people.

 The results from this randomised experiment showed young 
adults who viewed versus did not view the MRTP claim 
did not differ in HTP use intention but were more likely to 
perceive HTP less harmful than cigarettes.

 The effect of the MRTP claim exposure on HTP use intention 
significantly differed for e- cigarette users versus non- users; 
no differential effect by cigarette smoking status was 
observed.
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