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Abstract

Background—IQOS was the first heated tobacco product to receive Food and Drug 

Administration (FDA) authorisation for ‘reduced exposure’ marketing claims, which has been 

exploited globally.

Methods—In November–December 2021, we conducted a survey-based 3×3 factorial experiment 

among US (n=1128) and Israeli adults (n=1094). We presented: (1) reduced exposure, reduced 
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risk and control messaging and (2) 2 variations of FDA endorsement and control messaging. Each 

participant was randomly assigned to evaluate 2 ads (displayed on different ad imagery), then 

completed assessments of perceived relative harm, exposure and disease risk and likelihood of 

personally trying or suggesting IQOS to smokers. Ordinal logistic regression examined messaging 

conditions and their interactions, on the 5 outcomes, respectively, adjusting for covariates.

Results—Control (vs reduced exposure) messaging resulted in higher perceived relative harm 

(adjusted OR (aOR)=1.29, 95% CI=1.12 to 1.48), exposure (aOR=1.34, 95% CI=1.17 to 1.54) 

and disease risk (aOR=1.23; 95% CI=1.08 to 1.40), and lower likelihood of suggesting IQOS 

to smokers (aOR=0.85; 95% CI=0.74 to 0.97). Reduced risk (vs exposure) messaging resulted 

in lower perceived relative harm (aOR=0.86; 95% CI=0.75 to 0.99). One FDA endorsement 

message (‘IQOS (completed) the US FDA examination of tobacco products. FDA concluded that 

IQOS is a better choice for adult smokers’) was associated with greater likelihood of suggesting 

IQOS to smokers, relative to control (aOR=1.19; 95% CI=1.04 to 1.37). No interactions between 

risk/exposure messaging and FDA endorsement messaging were found. Additionally, Israeli 

participants, cigarette users and men perceived lower relative harm and exposure and greater 

likelihood of trying or suggesting IQOS to smokers.

Conclusions—Regulators must monitor direct and indirect advertising content of modified risk 

tobacco product-authorised products and prevent potentially harmful misinterpretations.

INTRODUCTION

To enter or stay in the US market, tobacco manufacturers must submit a Premarket 

Tobacco Product Application (PMTA) to the Food and Drug Administration (FDA) for any 

new tobacco product (or modified product) commercially marketed after February 2007.1 

Manufacturers can also apply for modified risk tobacco product (MRTP) authorisation, 

which authorises use of marketing claims indicating ‘reduced risk’ (ie, less health risks than 

cigarettes) or ‘reduced exposure’ (ie, lower exposure to harmful substances than cigarettes).2 

To date, FDA has provided MRTP authorisation to 15 products, including heated tobacco 

products (HTPs).2

HTPs (ie, electronic devices that heat tobacco) have growing market share globally.3 IQOS, 

by Philip Morris (PM), is the global HTP leader,4 first released in 2014 and now sold in 

>60 countries.5 In April 2019, IQOS received FDA authorisation to enter the US market; 

FDA then authorised IQOS to use marketing claims indicating ‘reduced exposure’ (but not 

‘reduced risk’) in July 2020.2 6 During this time, IQOS established its US market, expanding 

across four states (ie, Georgia, Virginia, North Carolina, South Carolina)7 and growing 

consumer interest and use.8 9 However, PM had to discontinue IQOS sales in the USA in 

November 2021 due to a patent-infringement lawsuit,10 11 but has stated its intent to resume 

IQOS sales in the USA12 and to expand its HTP portfolio globally.13

To inform regulatory decisions, FDA needs data to estimate the impact of products 

authorised as modified risk or exposure products and their related marketing on consumer 

perceptions and behaviour, and ultimately public health. While manufacturers’ applications 

to FDA must include data to estimate product and marketing impact, independent research 
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suggests that these findings often underestimate such impact,14–22 thus calling for ongoing 

comprehensive surveillance by independent researchers.

FDA’s MRTP authorisations have been criticised domestically14 and globally23 24 

for several reasons. First, some authorised language is concerning. Many consumers 

misinterpret the authorised IQOS messaging regarding reduced exposure claims as 

indicating reduced risk.25–27 Furthermore, IQOS’ FDA authorised reduced exposure 

marketing content uses language regarding ‘switching completely’ from traditional 

cigarettes to IQOS, which may not be accurately perceived by consumers.25–27 Another 

concern is PM’s exploitation of FDA’s MRTP authorisation, which has been used to both 

influence consumers and to minimise government regulation of IQOS.28 Since July 2020, 

media reports in several countries cite PM as mischaracterising FDA’s MRTP decision as 

evidence that IQOS is a reduced harm product29–39 or that IQOS is ‘FDA approved’,40 

despite such claims being forbidden in the USA.41 IQOS ads that reference FDA approvals 

imply reduced risk, as found in some ads in Israel, for example: ‘IQOS is the first and 

only tobacco heating system completing the US FDA examination of tobacco products. FDA 

concluded that IQOS is a better choice for adult smokers’ and ‘the US FDA decision shows 

that IQOS is a fundamentally different product compared with cigarettes such that it does 

not burn tobacco, but heats it’. Such communication has implications globally, as it is often 

distributed online or via social media, and thus could potentially impact consumers in the 

USA and other countries, including countries that have imposed strict regulations on IQOS 

marketing and sales42 or banned its entry into their markets altogether.43 44

In summary, there is a critical need for independent research to examine FDA MRTP 

authorised advertising language— specifically reduced risk and reduced exposure messaging

—and its impact on consumer perceptions and behaviours. In fact, according to the 

Tobacco Control Act, a reduced exposure MRTP order should only be issued if the 

applicant demonstrates that the proposed product labelling and marketing is not mistaken 

by consumers to indicate reduced harm.45 Furthermore, given PM’s exploitation of the FDA 

MRTP authorisation globally, such research must also examine how consumers perceive 

these types of messages—and if such messages potentially bolster the effects of reduced risk 

or exposure messaging. Cross-country research is particularly important to shed light on the 

potential impact of different social and regulatory contexts on consumer perceptions of the 

product and its advertising.

This study examined the impact of IQOS advertising with reduced exposure versus reduced 

risk messaging, as well as content exploiting FDA’s authorisation of modified exposure 

messaging, among 2222 US and Israeli adults. Specifically, we conducted a survey-based 

3×3 factorial experiment systematically manipulating the presence of: (1) reduced exposure 

versus reduced risk (and control) messaging and (2) two variations of FDA endorsement 

(and control) messaging. Outcomes included perceived harm relative to cigarettes, perceived 

exposure to harmful chemicals, perceived risk of disease and likelihood of personally trying 

IQOS or recommending it to cigarette smokers.
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METHODS

Data sources

This factorial design experiment was embedded within a cross-sectional online survey of 

US and Israel participants, administered in October–December 2021. Eligibility criteria 

included: (1) ages 18–45 years (to capture adults most likely aware of, interested in or with 

prior use of new tobacco products like IQOS8 46–50) and (2) able to speak English (US), or 

Hebrew or Arabic (Israel); in Israel, an additional criterion was having an Israeli ID. Our 

target sample size was 2000 total participants (1000/country). We aimed to recruit roughly 

equal sample sizes of males and females in each country and to oversample individuals 

representing racial/ethnic minority groups and tobacco users. The final sample included 

2222 participants (USA, n=1128; Israel, n=1094).

US-based sample—The US survey was recruited by Ipsos, primarily using 

KnowledgePanel,51 a probability-based web panel designed to be representative, and 

recruited via a combination of random digit dialling and address-based sampling. 

KnowledgePanel members are incentivised by KnowledgePanel points redeemable for cash 

(typically ~5000 points—equivalent to US$5—for completing a 25 min survey). As is 

standard with KnowledgePanel surveys, multiple prompts (ie, on days 3, 6, 14, 21, 28 

and 35) were made to encourage participation. Of 4960 panellists recruited, 2397 (48.3%) 

completed eligibility screening and 1095 (45.7%) of those eligible completed the survey.

To meet subgroup recruitment targets, Ipsos also recruited an opt-in (ie, off-panel) 

convenience sample of Asian tobacco users, using banner ads, web pages and email 

invitations. Those who clicked on online ads completed eligibility screening (ie, gender, 

race/ethnicity, tobacco use). Of 353 individuals screened and eligible, 33 (9.3%) completed 

the survey.

Israel-based sample—The Israeli survey was entirely conducted using opt-in sample, 

using the same approach specified above. Of 2970 individuals who completed the eligibility 

screening and were eligible, 1094 (36.8%) completed the survey.

Experimental design and measures

The survey focused on tobacco use and related factors. The survey was professionally 

translated to Hebrew and Arabic, back-translated into English and then examined by two 

bilingual reviewers to verify comparability across translations. Survey content was parallel 

across countries/languages, except for specific sociodemographics (ie, origin, religiosity). 

Israel-based participants could choose to take the survey in Hebrew or Arabic. The survey 

took ~25 min to complete.

Experimental design—Table 1 summarises each of the nine experimental conditions, 

which were applied to two actual IQOS ad designs (figure 1A and B). The control conditions 

were absent messages regarding reduced risk/exposure messaging or FDA endorsement; all 

ads included the headline ‘The future of tobacco is here’, which was an ad headline used 

both in the USA (in English)52 and in Israel (in Hebrew).53
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Reduced exposure and risk messages were those submitted by PM to FDA for reduced 

exposure and reduced risk authorisation: (1) reduced exposure: “Scientific studies have 

shown that switching completely from cigarettes to IQOS significantly reduces your body’s 

exposure to harmful or potentially harmful chemicals” and (2) reduced risk: ‘Scientific 

studies have shown that switching completely from conventional cigarettes to the IQOS 

system can reduce the risks of tobacco-related diseases’. 54

FDA endorsement messages were based on ad content in Israel (via Ifat marketing 

surveillance data53): (1) ‘IQOS is the first and only tobacco heating system completing the 

US FDA examination of tobacco products. FDA concluded that IQOS is a better choice for 

adult smokers’ and (2) ‘The US FDA decision shows that IQOS is a fundamentally different 

product compared with cigarettes such that it does not burn tobacco, but heats it’.

Each participant evaluated two ads—one ad displayed using imagery in figure 1A and one 

ad using imagery in figure 1B. Participants were randomised to determine which condition 

they were assigned to evaluate for each set of ads. Thus, each individual ad was assessed 

by ~250 participants, and each condition (represented in two ads) was evaluated by ~500 

participants.

Outcomes—After presenting each ad, we assessed participants’ perceived relative harm, 

exposure and disease risk and likelihood of personally trying or suggesting IQOS to 

smokers. Specifically, they were asked to ‘consider the ad above’ and respond to the 

following five questions, respectively: (1) “Compared with cigarettes, how harmful to 

your health do you think IQOS is?” (1=much less, 2=somewhat less, 3=equally/same, 

4=somewhat more, 5=much more); (2) “Do you think that using IQOS would expose you 

to: 1=almost no harmful chemicals, 2=a few harmful chemicals, 3=some harmful chemicals, 

4=a lot of harmful chemicals”; (3) “If you used IQOS regularly for the next 10 years, how 

likely do you think it is that you would eventually develop serious health problems? (If you 

currently smoke cigarettes, imagine that you switched completely to IQOS for the next 10 

years and used it as frequently as you smoke cigarettes.) (1=not at all likely to 7=extremely 

likely); (4) “If one of your best friends was to offer you IQOS, would you try it?” (1=not at 

all to 7=extremely) and (5) “How likely are you to recommend IQOS to a friend or family 

member who smokes cigarettes?” (1=not at all to 7=extremely).

Covariates—Sociodemographic factors included: age; gender; sexual orientation 

(heterosexual, other); race/ethnicity (in the USA: white, black, Asian, Hispanic; in Israel: 

Jewish, Arab); nativity; educational attainment (<college degree (or other), ≥college degree); 

household income (US$ or New Israeli Shekels (NIS)); employment status (employed, 

other); relationship status (married/living with partner, other) and children in the home.

To assess tobacco use, participants were then asked, “In your lifetime, have you ever 

used: Traditional, ordinary cigarettes? E-cigarettes, vaping products or other electronic 

nicotine delivery devices (excluding IQOS or similar products)? HTPs, such as IQOS? 

Hookah/waterpipe/nargila? Cigar products? Pipe tobacco? Smokeless tobacco?” (yes vs no). 

Among those reporting lifetime use, past 30-day use of the respective product was assessed 

(no=0; yes ≥1). To characterise participants, we report ever and current (past 30-day) use 
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of cigarettes, e-cigarettes, HTPs and other tobacco products (which included hookah, cigars, 

pipe and smokeless tobacco).

Data analysis

First, descriptive and bivariate analyses (χ2 for categorical variables, t-tests or analysis of 

variance tests for continuous variables) were conducted to characterise participants overall, 

by country and by current cigarette use status. Next, we conducted bivariate analyses 

examining average responses to the five outcome variables by experimental conditions, 

using Tukey’s honestly significant difference (HSD) test for post hoc comparisons. Because 

each participant (n=2222) evaluated 2 ads, the total N for bivariate and regression analyses 

was 4444, as the responses were treated as experimental outcomes.

Then, ordinal logistic regression analyses were conducted to examine the impact of the 

messaging approaches, respectively, on our five experimental outcomes (ie, perceived 

relative harm, exposure to chemicals and disease risk; likelihood of personally trying 

IQOS or recommending it to others who smoke), controlling for order of presentation as 

well as country of residence, cigarette use status and sex and applying robust clustered 

SE to adjust for the fact that each participant rated two messages. For the reduced risk/

exposure messaging, we chose reduced exposure messaging as the reference group, as for 

all outcomes (except perceived relative harm), it represented the condition with the midrange 

mean (between control and reduced risk messaging) and thus provided the opportunity 

to determine if reduced exposure messaging outperformed the control condition and if 

reduced risk outperformed reduced exposure messaging. For FDA endorsement messaging, 

the control was used as the reference group. We then added the interaction terms for reduced 

risk/exposure messaging and FDA endorsement messaging in a subsequent block for each 

outcome, and used the likelihood ratio test for each model to determine overall significance. 

Additional analyses were conducted to assess interactions between reduced exposure/risk 

messaging and FDA endorsement messaging, respectively, by: (1) country, (2) cigarette use 

status and (3) sex. To determine the significance of interaction terms, nested likelihood ratio 

tests were conducted comparing the main effect models to full models including interaction 

terms. Analyses were conducted using Stata V.15.1 (StataCorp, College Station, Texas, 

USA); the significance level was set at α=0.05.

Patient and public involvement

Patients and/or the public were not involved in the design, or conduct, or reporting, or 

dissemination plans of this research.

RESULTS

Participant characteristics

Table 2 summarises participant characteristics overall (n=2222), by country (USA n=1128; 

Israel n=1094) and by current cigarette use status (current use: USA n=253 (22.4%), Israel 

n=428 (39.1%)). The sample was on average 32.19 years old (SD=7.74), 50.3% female 

and 15.2% sexual minority, with racial/ethnic diversity (56.2% racial/ethnic minority in the 

USA, 12.8% Arabs in Israel)
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Bivariate analyses

Bivariate analyses examining responses to the messaging (table 3) indicated significant 

differences in reduced risk and exposure messaging conditions across all outcomes except 

likelihood of personally trying IQOS if offered by a best friend. Post hoc pairwise tests 

(Tukey’s HSD) found that both experimental conditions (vs control) resulted in lower 

perceived relative harm, lower perceived exposure and greater likelihood of suggesting 

IQOS to smokers. However, only the reduced exposure messaging (vs control) resulted 

in lower perceived disease risk. Only one significant difference was found between the 

two experimental conditions: the reduced risk (vs reduced exposure) messaging condition 

resulted in lower perceived relative harm.

No significant differences were found across the FDA endorsement messages (vs control) 

in relation to perceived relative harm, exposure and disease risk or likelihood of personally 

trying or suggesting IQOS to smokers.

Multivariable analyses

Control (vs reduced exposure) messaging resulted in higher perceived relative harm (control 

adjusted OR (aOR)=1.29, 95% CI=1.12 to 1.48), exposure (control aOR=1.34, 95% CI=1.17 

to 1.54) and disease risk (control aOR=1.23, 95% CI=1.08 to 1.40), and in lower likelihood 

of suggesting IQOS to smokers (control aOR=0.85, 95% CI=0.74 to 0.97; table 4). Reduced 

risk (vs reduced exposure) messaging resulted in lower perceived relative harm (aOR=0.86, 

95% CI=0.75 to 0.99).

Only one significant finding was found for FDA endorsement messaging. FDA endorsement 

1 was associated with greater likelihood of suggesting IQOS to smokers (aOR=1.19, 95% 

CI=1.04 to 1.37).

One interaction effect between the two experiments (reduced risk/exposure messaging×FDA 

endorsement messaging) was found (online supplemental table 1): participants exposed to 

the reduced risk message combined with FDA endorsement 1 perceived particularly high 

disease risk (aOR=1.43, 95% CI=1.04 to 1.97).

Regarding sociodemographics, Israeli (vs US) participants, current cigarette users (vs non-

users) and men (vs women), respectively, reported lower perceived relative harm and 

exposure and greater likelihood of personally trying if offered by a best friend or suggesting 

IQOS to smokers. Men also reported lower perceived disease risk.

Analyses exploring potential moderating roles of country, current cigarette use status 

and sex, respectively, on messaging effects indicated no significant interactions. We also 

explored changes to findings if models included lifetime IQOS use and current other tobacco 

use, respectively (online supplemental tables 2 and 3). Both were related to lower perceived 

exposure and greater likelihood of trying or suggesting IQOS to smokers; other findings did 

not change
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DISCUSSION

This study responds to the critical need of providing independent research regarding the 

impact of products authorised as modified risk or exposure products and their related 

marketing on consumer perceptions and behaviour, and ultimately public health.14–22 

Findings from our experimental design indicated that, relative to the control condition, 

reduced exposure messaging resulted in lower perceived relative harm, exposure and disease 

risk, and in greater likelihood of suggesting IQOS to smokers. Moreover, compared with 

reduced exposure messaging, reduced risk messaging only resulted in lower perceived 

relative harm but no differences in any other outcomes (eg, perceived exposure and disease 

risk, and in greater likelihood of trying or suggesting IQOS to smokers). These results 

suggest that consumers do not clearly disentangle the differences in the reduced risk versus 

reduced exposure messaging, as noted in prior research.25–27

Moreover, this study examined if ad content that emphasises— and potentially stretches the 

limits—of authorised language also had an impact on consumer perceptions. Specifically, 

we tested two messages from real-world ads in Israel 53 that exploited FDA’s MRTP 

decision29–39 to determine their impact on consumer perceptions of IQOS.53 Participants 

were more likely to report they would suggest IQOS to smokers when they viewed an 

ad that said: ‘IQOS is the first and only tobacco heating system completing the US FDA 

examination of tobacco products. FDA concluded that IQOS is a better choice for adult 

smokers’. This is intuitive, as the main suggestion is to do so, and there is a role for harm 

reduction in today’s tobacco market. However, analyses of on our 3×3 factorial design 

explored potential interactions between MRTP messaging focused on reduced risk and 

reduced exposure and FDA endorsement messaging used by IQOS but found no interaction. 

Thus, it is concerning that ad messages that directly indicate that consumers should suggest 

IQOS to smokers is powerful regardless of reduced risk or reduced exposure messaging. 

There is also the remaining concern that smokers who try to switch to IQOS may not 

accurately interpret the notion of ‘switching completely’ from traditional cigarettes to IQOS, 

which is an essential component of the intended harm reduction efforts.25–27

Message framing, or emphasising certain characteristics and/or minimising others to 

enhance appeal of an object or idea to a consumer, can influence consumer perceptions.55 

This study provides further evidence for the success of PM in framing IQOS as a reduced 

risk product, regardless of the scientific evidence. Previous studies from South Korea, 

where IQOS use is prevalent, found a common framing of IQOS as ‘reduced harm’ in 

the news.56 57 Thus, MRTP decisions and regulations should consider the possibility of 

gaps between scientific knowledge, intention and public framing. Current findings show 

that participants do not adequately distinguish between reduced exposure and reduced risk 

language—therefore not meeting the criteria for using this language in IQOS marketing45—

and that PM further exploits the potential to unduly influence consumers by misrepresenting 

FDA authorisation in other countries. These concerns underscore the need for FDA to 

reconsider such language, explore alternative language that helps consumers understand 

this distinction and ensure that independent research (like the current study) guides their 

oversight of marketing for products that receive MRTP authorisation.
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Regarding sociodemographics, Israeli participants, current cigarette users and men reported 

lower perceived relative harm and exposure and greater likelihood of personally trying if 

offered by a friend or suggesting IQOS to smokers. Men also reported lower perceived 

disease risk. Findings regarding gender and cigarette use status align with findings in the 

USA and elsewhere that suggest higher use rates among men and cigarette users.8 58 59 

Regarding differences by country, Israel was one of the first countries where IQOS emerged 

and initially was unregulated and then regulated under weak legislation. In the USA, IQOS 

established its market in only a few states and was discontinued after only 2 years in the 

USA (shortly after our survey). Thus, consumer perceptions may have been impacted by 

their prior exposure to IQOS and its marketing.

Current findings have implications for tobacco control worldwide. First, PM’s use of 

FDA ‘reduced exposure’ authorisation to frame IQOS for its purposes in other countries 

highlights the need for stronger global collaborations to regulate and monitor HTP 

messaging and for FDA to participate with other authorities to ensure that its decisions 

are not used as marketing tactics in other countries. This type of monitoring must address 

communications distributed online, via social media, and via other informal channels that 

may reach and impact consumers in the USA and other countries that have imposed 

strict regulations on IQOS marketing and sales42 or banned its entry into their markets 

altogether.43 44

Limitations and strengths

Study limitations include limited generalisability given recruitment of participants via an 

online panel in the USA and via blended online methods in Israel and for subgroups 

(Asians) in the USA, potential differences between those who participated versus chose 

not to, our restricted age range (ages 18–45 years) and limited ability to conduct more 

in-depth analyses within current cigarette and/or IQOS users due to small subgroup sample 

sizes. However, the study is strengthened by the use of a randomised factorial experiment 

design, the use of actual IQOS ad language and a heterogenous sample with regard to 

sociodemographics and tobacco use behaviours, which provide strong internal validity.

CONCLUSIONS

Results from this study provide experimental evidence that, in a sample of US and Israeli 

adults, reduced exposure and risk (vs control) messaging decreased perceptions of harms, 

exposure and disease risk, and increased the likelihood of recommending IQOS to smokers. 

Moreover, participants did not discern reduced exposure from reduced risk messaging 

in relation to these outcomes. Finally, exploiting FDA MRTP authorisation in ads has 

the potential to amplify the effects of MRTP language on risk perceptions. Regulators 

and researchers worldwide must monitor direct and indirect advertising content of MRTP-

authorised products and take actions to prevent potentially harmful misinterpretations.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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WHAT IS ALREADY KNOWN ON THIS TOPIC

• IQOS emerged in the USA in 2019 and received Food and Drug 

Administration (FDA) authorisation to use ‘reduced exposure’ claims in its 

marketing in 2020.

• Reduced exposure messaging may be misinterpreted to indicate reduced risk.

• Philip Morris has used FDA-modified exposure authorisation to promote 

IQOS globally.

WHAT THIS STUDY ADDS

• Findings indicated that reduced exposure (vs control) messaging resulted 

in lower perceived relative harm, exposure and disease risk, and in greater 

likelihood of suggesting IQOS to smokers.

• Reduced risk and reduced exposure messaging yielded similar results in 

relation to control messaging, with reduced risk messaging only decreasing 

perceived relative harm compared with reduced exposure messaging.

• Messaging stating that ‘FDA concluded that IQOS is a better choice for adult 

smokers’ increased the likelihood of suggesting IQOS to smokers.

HOW THIS STUDY MIGHT AFFECT RESEARCH, PRACTICE OR POLICY

• Findings underscore concerns regarding Philip Morris’ use of FDA authorised 

and unauthorised claims, and potential misinterpretations.

• Regulators and researchers should monitor advertising content of products 

authorised to use modified risk or exposure messaging in advertisements.
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Figure 1. 
Example IQOS ads and ad messaging in English*. (A) Ad design for experiment 1. (B) Ad 

design for experiment 2. *Similar ads in Hebrew and Arabic were used in the experiment for 

the Israeli participants; instead of ‘SURGEON GENERAL’S WARNING’, ‘MINISTRY OF 

HEALTH WARNING’ was used. FDA, Food and Drug Administration.
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