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The Chief Executive

Hong Kong Special Administrative Region
Central Government Offices

2 Tim Mei Avenue

Tamar, Hong Kong

30 August 2021
Dear Chief Executive,

Total Ban on All Alternative Smoking Products

In the 2018 Policy Address, the proposal to ban alternative smoking products
was announced and it is supported by a wide spectrum of the community. The
strong determination of the Government to protect public health is applauded.
We have expressed our respect and full support of this move.

The Smoking (Public Health) (Amendment) Bill 2019 (“Bill”) was then
introduced to the Legislative Council (“LegCo”) in February 2019 to ban the
import, manufacture, sale, distribution and advertisement of alternative smoking
products, including e-cigarettes, heated tobacco products (“HTPs™) and herbal
cigarettes. However, the Bill is still under scrutiny in the LegCo. We are
disappointed that some LegCo Members mistook the claims of the tobacco
industry that HTPs are less harmful to health, approved by the health authorities,
help smokers to quit or smoke less, have few secondhand smoke problems and
do not target at youth, etc. Spread of the industry’s fallacies could endorse the
harmful alternative smoking products, make people underestimate the smoking
hazards and guide them to try, and encourage addiction and smoking uptake.

Market of the tobacco is diminishing as its hazardous nature is well documented
and well informed to the public. The tobacco industry has repeatedly used
different products (e.g. filters, low tar) to conceal the harm of smoking and
deceive people. Likewise, the misleading claims of alternative smoking products
are not backed by independent research and conclusive evidences which are
simply the plots of the industry to normalize smoking behaviours and hook the
people, particularly youths. Indeed, most health authorities, including the World
Health Organization, do not approve these claims and recommend stringent
measures to regulate or ban e-cigarettes and HTPs to protect health of people at
a high level. Please see Annex A the summary on facts of alternative smoking
products and counter arguments to the misleading claims that justifies a total ban.



We have deep concern for a recent Committee Stage Amendment (“CSA™) of a
LegCo Member who claimed to represent the tobacco industry, proposing to ban
only e-cigarettes while regulating HTPs. Regulating any new smoking products
does not only disrupt the enactment of the banning legislation that protects health,
but could also lead to recurrence of tobacco epidemic in new and many forms.
The Government’s strategy and goal to reduce smoking prevalence and
noncommunicable diseases by 2025 will also be hampered. Alternative smoking
products could pose long-term and huge threat to the health in both individual
and population levels. We strongly request the Government not to accept any
regulating proposal which signifies allowing alternative smoking products to
boom and emerge. Once the door for hazardous products, just like conventional
cigarettes, is open, it could be hardly closed in the future and the detrimental
impacts on public health are irreversible. Hong Kong’s 30-year efforts and
achievements in tobacco control could be ruined.

Echoing the World Health Organization and World Trade Organization, no
commercial interest should be weighed over the health of people, particularly
our next generations. It is an utmost obligation of policy-makers to formulate
policies that benefit the whole community and protect the health of people,
instead of commercial interests that upset the well-being of the society. The
current session of the LegCo is coming to an end in October 2021. We appeal for
the Government’s firm stance to the total ban on all alternative smoking products,
including e-cigarettes and HTPs. The LegCo should enact the Bill as soon as
possible. We will continue to render our support to the Government’s effort in
safeguarding public health.

Jointly submitted by:
Hong Kong Council on Smoking and Health
Asian Consultancy on Tobacco Control
Christian Family Service Centre
Clear the Air
College of Nursing, Hong Kong
Community Drug Advisory Council
Council of Hong Kong & Kowloon Kai-Fong Associations Limited
Faculty of Medicine, The Chinese University of Hong Kong
Hong Kong Academy of Medicine and the Constituent Colleges:
The Hong Kong College of Anaesthesiologists
Hong Kong College of Community Medicine
The College of Dental Surgeons of Hong Kong
Hong Kong College of Emergency Medicine
The Hong Kong College of Family Physicians



The Hong Kong College of Obstetricians and Gynaecologists
The College of Ophthalmologists of Hong Kong
The Hong Kong College of Orthopaedic Surgeons
The Hong Kong College of Otorhinolaryngologists
Hong Kong College of Paediatricians
The Hong Kong College of Pathologists
Hong Kong College of Physicians
The Hong Kong College of Psychiatrists
Hong Kong College of Radiologists
The College of Surgeons of Hong Kong
Hong Kong Alliance of Patients' Organizations Limited
Hong Kong Association of Youth Development
Hong Kong College of Cardiology
Hong Kong Dental Association
Hong Kong Doctors Union
Hong Kong Patients’ Voice
LKS Faculty of Medicine, The University of Hong Kong
Life Education Activity Programme
Medical Conscience
Medical Service Department, The Lok Sin Tong Benevolent Society, Kowloon
New Voice Club
Pok Oi Hospital
Quit-Winners Club
School of Health Sciences, Caritas Institute of Higher Education
School of Nursing and Health Studies, The Open University of Hong Kong
School of Nursing, LKS Faculty of Medicine, The University of Hong Kong
School of Nursing, Tung Wah College
School of Public Health, LKS Facuity of Medicine, The University of Hong Kong
Sik Sik Yuen
The Boys’ & Girls’ Clubs Association of Hong Kong
The Federation of Medical Societies of Hong Kong
The Hong Kong Academy of Nursing and the 14 Academy Colleges:
Hong Kong College of Cardiac Nursing
Hong Kong College of Community and Public Health Nursing
Hong Kong College of Critical Care Nursing
Hong Kong College of Education & Research in Nursing
Hong Kong College of Emergency Nursing
Hong Kong College of Gerontology Nursing
Hong Kong College of Medical Nursing
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Hong Kong College of Mental Health Nursing
Hong Kong College of Midwives
Hong Kong College of Nursing & Health Care Management
Hong Kong College of Orthopaedic Nursing
Hong Kong College of Paediatric Nursing
Hong Kong College of Perioperative Nursing
Hong Kong College of Surgical Nursing
The Hong Kong Anti-Cancer Society
The Hong Kong Medical Association
The Jockey Club School of Public Health and Primary Care, Faculty of Medicine,
The Chinese University of Hong Kong
The Nethersole School of Nursing, Faculty of Medicine, The Chinese University
of Hong Kong
The Pharmaceutical Society of Hong Kong
The Society of Hospital Pharmacists of Hong Kong
The Youth Quitline
Tung Wah Group of Hospitals Integrated Centre on Smoking Cessation
United Christian Nethersole Community Health Service
Yan Chai Hospital

Copy to: Secretary for Food and Health, HKSAR Government
Director of Health, HKSAR Government
President, Legislative Council



Annex A
Facts of Heated Tobacco Products
and Rationales for a Total Ban

B All tobacco products are harmful to health and highly addictive. Emerging
researches have shown the presence of harmful and carcinogenic substances
in alternative smoking products (ASPs), including e-cigarettes and HTPs.
Some of the harmful substances are even in higher level than in conventional
cigarettes or unique in ASPs.

Facts:

- Even data submitted by manufacturer to the US Food and Drug
Administration revealed that some 80 chemicals in HTP emissions were either
present in higher concentration than or not found in conventional cigarette
smoke, including four carcinogens, 19 chemicals with genotoxic/carcinogenic
potentials, and 20 chemicals exhibiting potential health effects!

- Local research found that 88% higher risk of persistent respiratory symptoms
for at least three months (such as cough, congestion or phlegm, which are the
symptoms of chronic bronchitis) was found in adolescents currently using
HTPs. The risk is even 46% higher in HTP ever users than in ever
conventional cigarette users.? (4ppendix I)

- Foreign research identified 62 volatile compounds from HTPs’ aerosol, from
which only 10 were disclosed by report from tobacco industry. Several
identified species such as diacetyl, 2,3-pentanedione, hydroxymethylfurfural
and diethylhexyl phthalate are classified as highly toxic, with the latter
considered carcinogenic.?

- The heat produced by the HTPs’ device is hot enough to melt the polymer-
film filter of the heat stick, releasing formaldehyde cyanohydrin (rarely found
in conventional cigarettes), which is metabolized into formaldehyde and
cyanide.*

B ASPs do not aid quitting, but could hinder smokers to truly abstain from
nicotine and even lead to increased likelihood of relapse among the former
smokers

Facts:

- Local study investigated the prospective association of HTP use and quitting
among smokers who had intention to quit in Hong Kong. It found that no
significant difference of abstinence rate and quit attempt was recorded
between smokers used and never used HTPs.® (Appendix 1I)

- Local prospective study even found that youth HTP users were about 50% less
likely to abstain from tobacco use than smokers who did not use HTPs.
(Appendix III)

- According to COSH’s Tobacco Control Policy-related Survey 2020, a
majority (70.9%) of HTP users were dual users of both HTPs and conventional
cigarettes.



A Japanese study pointed out that those long-term cigarette quitters who have
HTPs intake were 180% more likely to relapse to cigarette smoking.’

The marketing strategy of ASPs aims at re-normalizing smoking behavior,
which attract youngsters and never smokers to try, and become a gateway to
cigarette smoking.

Facts:

According to Government’s Thematic Household Survey, the prevalence of
HTPs and e-cigarette use in secondary students are higher than those in adults.
In addition, over 70% of secondary students who smoke e-cigarettes and
HTPs are dual users, who also smoke conventional cigarettes.

The Japanese study found that those never cigarette users who has used HTPs
were nearly 900% more likely to use conventional cigarette after 1 year, while
those non-cigarette users were 66% more likely to use conventional
cigarettes.’

In Italy, nearly 740,000 people have tried HTPs in 3 years since its launch.
About half (around 330,000 people) were never smokers and another 620,000
non-smokers expressed intention to try.®

Harm reduction of HTPs is not proved nor recognized. Global health
authorities, including World Health Organization and European Respiratory
Society recommend a ban on alternative smoking products. The US Food and
Drug Administration, Ministry of Health of Italy and the Therapeutic Goods
Administration, Australian Government Department of Health have already
rejected that HTPs are less harmful.

Facts:

FDA only authorized the sales of a HTP with “exposure modification” claim
based on the assumption of complete switch from cigarettes to HTPs.
However, most HTP users smoke cigarette concurrently. The “risk
modification” claim is not approved and the HTP is not allowed to promote
as safe nor “FDA approved”. (Appendix IV)

FDA emphasized that HTPs are neither safe nor “FDA approved” and
reiterated that no sufficient evidence to show the HTP poses less health risks
than cigarettes do. (Appendix IV)

WHO reiterated that reducing exposure to harmful chemicals in HTPs does
not render them harmless, nor does it translate to reduced risk to human health.
Some toxins are present at higher levels in HTP aerosols, and there are some
additional toxins present in HTP aerosols that are not present in conventional
cigarette. (Appendix V)

WHO recommended parties to regulate, including restrict or prohibit, the
manufacture, importation, distribution, presentation, sale and use of novel and
emerging tobacco products. (Appendix VI)

European Respiratory Society illustrated that HTPs, regular tobacco smoking
and smokeless tobacco are all addictive and carcinogenic to human. ERS



cannot recommend any products that is damaging to the lungs and human
health and advised that government should not allow debate around the new
tobacco products to distract from effective measures at reducing smoking.
(Appendix VII)

The regulatory approach could not stop HTPs from gaining swift popularity
among youth, and lead to more loopholes being exploited for sale and
promotion of new smoking products from tobacco industry.

Facts:

In Korea, the rate of youngsters ever using HTPs hiked to 2.9% in just a year
after the product introduction.’

HTPs are yet to launch in Hong Kong market, but HTP ever use in secondary
school students recorded 2.3% (about 7,490 students) as shown in the
Government’s Thematic Household Survey. If HTPs are allowed in the market
they will gain swift popularity among youth and the situation will be
irreversible.

New forms of ASPs, such as hybrid products of HTPs and e-cigarettes, are
already available in Japan and Korea. Different forms of ASPs could enter the
Hong Kong market through the loopholes under regulatory approach.
(Appendix VIII)

>

Total ban on ASPs meet public expectation and interest. Majority of the
society support the total ban on all alternative smoking products, including e-
cigarettes and HTPs. In contrast, only a minority use e-cigarettes or/and HTPs
and very few smokers had intention to use HTPs.

Facts:

According to COSH’s Tobacco Control Policy-related Survey 2020, two-
thirds of citizens supported a total ban on ASPs including HTPs and e-
cigarettes, including 40% of current smokers.

Over 110,000 signatures were collected from citizens, companies and
organizations in COSH’s “Support to enact a total ban on e-cigarettes and
other new tobacco products™ signature campaign.

The total ban on all ASPs is supported by a wide spectrum of society,
including medical and healthcare associations, academia, education sector,
parent-teacher associations, patient groups, youth service and social service
organizations, etc.

The smoking prevalence of HTPs and e-cigarettes among the adults aged 15
or above is only 0.1% (about 7,200 persons) and 0.2% (about 13,100 persons).
In addition, less than one-tenth (9.9%) of current smokers had an intention to
use HTPs, as reflected in the result of COSH’s Tobacco Control Policy-related
Survey.

Regulatory approach on HTPs is impractical. Followed the measures adopted
by neighbouring region (such as Macau, Singapore and Thailand), Hong Kong



should impose a total ban while the prevalence of using ASPs is still low to
prevent its epidemic.
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Appendix I
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Original Investigation | Public Health

Characterization of Respiratory Symptoms Among Youth Using Heated

Tobacco Products in Hong Kong

Lijun Wang, MPH; Jianjiu Chen, PhD; Lok Tung Leung, PhD; Zhi-Ming Mai, PhD; Sai Yin Ho, PhD; Tai Hing Lam, MD; Man Ping Wang, PhD

Abstract

IMPORTANCE Heated tobacco products (HTPs) are promoted as less harmful than combustible
cigarettes but epidemiological evidence is scarce, especially in youth.

OBJECTIVE To investigate the associations of persistent respiratory symptoms with HTP use,
cigarette use, and dual use among Hong Kong youth.

DESIGN, SETTING, AND PARTICIPANTS This was a territorywide cross-sectional school-based
survey conducted from October 2018 to July 2019 using an anonymous questionnaire. Schools were
randomly invited from a proportionate stratified sample in all 18 districts of Hong Kong. Poisson
regression models using generalized estimating equations yielded adjusted prevalence ratios (APRs)
of respiratory symptoms in (1) former and current HTP (vs never) users in the whole sample and
stratified by cigarette use status and (2) exclusive HTP and dual users vs exclusive cigarette users.
Statistical analysis was performed from October 2020 to March 2021.

EXPOSURES Former and current use of cigarettes, HTPs, e-cigarettes, and other tobacco products.
MAIN OUTCOMES AND MEASURES Respiratory symptoms for 3 consecutive months in the past

12 months.

RESULTS The study included 33 627 students with a mean (SD) age of 14.8 (1.9) years; 51.3% (18 171)
were boys. Respiratory symptoms were reported by 16.3% (n = 5549) of all students, 29.3%

(n = 226) of current users of e-cigarettes, 31.2% (n = 314) of current users of cigarettes, and 33.5%
(n =179) of current users of HTPs. Respiratory symptoms were associated with former (APR, 1.30;
95% Cl,1.06-1.59) and current (APR, 1.59; 95% Cl, 1.23-2.06) vs never HTP use and current vs never
cigarette use (APR, 1.50; 95% Cl, 1.30-1.74) after adjusting for various tobacco use. Associations
between respiratory symptoms and current vs never HTP use were observed in never (APR, 1.88;
95% Cl, 1.36-2.59) and former (APR, 2.15; 95% Cl, 1.12-4.12) cigarette users, but not in current
cigarette users (APR, 1.24; 95% Cl, 0.97-1.59). Respiratory symptoms were associated with exclusive
ever HTP use (APR, 1.46, 95% Cl, 1.15-1.86) and ever dual use (APR, 1.29; 95% Cl, 1.08-1.54) vs
exclusive ever cigarette use. There was no association between exclusive current HTP (vs cigarette)
use and respiratory symptoms (1.40; 95% Cl, 0.93-2.11).

CONCLUSIONS AND RELEVANCE This cross-sectional study found that former and current HTP use
were associated with persistent respiratory symptoms among youth, especially among never and
former cigarette users. Respiratory symptoms were more prevalent in ever exclusive HTP users and
ever dual users than ever exclusive cigarette users. These findings suggest that using HTPs instead of
cigarettes may not reduce health risks.

JAMA Network Open. 2021;4(7):e2117055. doi:10.1001/jamanetworkopen.2021.17055

ﬁ Open Access. This is an open access article distributed under the terms of the CC-BY License.

Key Points

Question Is heated tobacco product
(HTP) use associated with fewer
respiratory symptoms when compared
with cigarette smoking in youth?

Findings In this cross-sectional study
with 33 627 youths from 88 secondary
schools, persistent respiratory
symptoms were more prevalent in HTP
users than nonusers, especially among
never and former cigarette smokers.
Persistent respiratory symptoms were
associated with exclusive ever HTP use
and ever dual use vs exclusive ever
cigarette smoking, and comparable in
current users of HTPs and cigarettes.

Meaning Youth HTP and cigarette use
were similarly associated with
respiratory symptoms, suggesting that
both HTP and cigarette use should be
prevented in youth.
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Introduction

Heated tobacco products (HTPs) heat processed tobacco to generate an aerosol for inhalation and
have been marketed as less harmful than combustible cigarettes. Studies have shown that exposure
to harmful and potentially harmful chemicals can be significantly reduced if smokers switch
completely from combustible cigarettes to HTPs.! However, whether reduced exposure would result
in reduced harms to human health has not been confirmed.

The potential for harm reduction by instead using HTPs is controversial. Laboratory tests
showed that nicotine and total particulate matter in mainstream HTP aerosol were comparable to
cigarette smoke.? HTPs generated chemicals that were present in cigarette smoke, although at lower
levels, but also chemicals that were absent in cigarette smoke, such as glycerol and the lethal
formaldehyde cyanohydrin.>*> Experiments on rats conducted by the tobacco industry have shown
that exposure to HTP aerosol was associated with substantial pulmonary inflammation and
immunomodulation.® In addition, rats exposed to HTP aerosol had similar impairments of vascular
endothelial function, and their serum nicotine levels (immediately after exposure) were 3.5-fold
higher than those exposed to cigarette smoke (70.3 [SD, 26.3] ng/mL in the HTP group and 15.0 [SD,
7.71 ng/mL in the cigarette group).”

Evidence on the health effects of HTP use in humans is limited. Glantz® conducted a secondary
analysis with the trial results submitted by the industry, and found no differences in most of the
biomarkers of potential harm (23 of 24 in US adults, 10 of 13 in Japanese adults) between cigarette
smokers and those who switched to HTPs. Moazed et al® also analyzed these documents and found
no improvements in pulmonary inflammation or lung function in cigarette smokers who switched to
HTPs. Another trial in 50 males by Pataka et al® showed significant decrease in oximetry (oxygen
saturation), and increase in exhaled carbon monoxide and airway resistance immediately after HTP
use in both cigarette smokers and nonsmokers. In an online survey of 102 former or current smoking
adults who used HTPs, sore throat (n = 5), cough (n = 3), and headache (n = 3) were reported after
using HTPs.'® Another online survey of 8784 Japanese individuals aged 15 to 73 years showed that
asthma attack and chest pain were associated with exposure to secondhand smoke of HTPs (vs
cigarettes) in the past year." Recently, 3 acute eosinophilic pneumonia cases have been linked to HTP
use—2 male youths aged 16 and 20 years old,'>"* and a woman aged 47 years who switched from
cigarettes to HTPs.™ By searching “(heated tobacco product OR heat-not-burn) AND (child OR
adolescent)” in PubMed and Web of Science until May 8, 2021, we only found 2 studies,® both
based on the Korea Youth Risk Behavior Survey in 2018, with statistical test results, showing that ever
use of HTPs was associated with current asthma (adjusted odds ratio [AOR], 3.8; 95% Cl, 1.5-9.6) in
never users of cigarettes and e-cigarettes, but not with current allergic rhinitis.

The tobacco industry has sought to launch HTPs in Hong Kong with a much lower tax than
cigarettes, but no HTPs have been licensed to be sold (as tobacco products).”'® However, untaxed
HTPs are available in online and physical stores;'® among Hong Kong youth, 2.3% had ever used HTPs
and 0.5% currently used HTPs in 2019."° As youth are more vulnerable to air pollutants and tobacco
smoke than adults,?° youth HTP use is a great public health concern. Therefore, we aimed to
investigate the associations between HTP use and respiratory symptoms considering other tobacco
use in Hong Kong youth.

Methods

Study Design and Participants

The School-Based Survey on Smoking is the largest territorywide biennial smoking survey in
secondary school students (US grades 7 to 12) in Hong Kong. The present round was conducted from
October 2018 to July 2019. Details of the survey methods have been reported.?"22 Briefly, schools
were invited from a stratified random sample in all 18 districts in Hong Kong, in proportion to the total
number of schools in each district. Each participating school was compensated with a book coupon
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worth HK $500 (US $65). Parental consent was sought before the survey. All the parents from
participating schools received an invitation letter via students, and declining parents were to ask
students to return a blank answer sheet during the survey. Students' participation was voluntary
even with parental consent. Students answered a paper-and-pencil questionnaire in classrooms
within one class session. At least one trained research assistant per grade was available to coordinate
and answer students’ enquiries. To encourage candid reporting, teachers avoided patrolling near
students, and a separate anonymous answer sheet was used. Completed answer sheets were
immediately sealed in front of the students and collected by research assistants. In total, 34 063
students in 88 schools returned the answer sheets, with a response rate of 94% at student-level and
23% at school-level. Given that most students were ethnic Hong Kong/Cantonese but born in
different places (eg, Hong Kong, mainland China, Macau), we asked their place of birth instead of
race/ethnicity. Ethics approval of this survey was obtained from the institutional review board of the
University of Hong Kong/Hospital Authority Hong Kong West Cluster. This study followed the
Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) reporting
guideline for cross-sectional studies.?

Tobacco Use Measures

In the beginning of the questionnaire, we provided a brief introduction to each tobacco product:
electronic cigarettes refer to electronic devices that heat a chemical solution to produce an aerosol;
heated tobacco products refer to electronic devices that heat up tobacco sticks to produce an
aerosol. Then the use of combustible cigarettes (CCs), HTPs, e-cigarettes and other tobacco products
(eg, waterpipe, cigar, snus, etc.) were separately assessed by "Please choose one sentence which
suits you most regarding the product” (options: "I have never used it,
times,” "l used to use it occasionally, but have quit now,” "l used to use it every day, but have quit
now," "l use it occasionally,” or "l use it every day"). Ever use was defined as any use or trying of the
product,?*

otherwise as ever users. Current use of each product was assessed by “On how many of the past 30
days did you use the product?” (options: O, 1-2, 3-5, 6-9, 10-19, 20-29, or 30 days). Ever users who
used the product for at least 1day in the past 30 days was classified as current users, and otherwise

| have used it once or a few

and thus students who chose “I have never used it" were classified as never users, and

as former users.?*

Outcome Ascertainment

We asked whether students had frequent cough or phlegm for 3 consecutive months in the past 12
months (options: yes or no). Daily respiratory symptoms such as cough, congestion, or phlegm, for at
least 3 months in a row are indicative of chronic bronchitis in children.?> These persistent symptoms
have been associated with environmental pollutants and cigarette smoking, which can reflect
pulmonary health and predict chronic respiratory diseases.?®2® Therefore, we used them as a simple
and practical indicator of short-term health impacts of HTP use.??

Covariates

We also assessed exposure to secondhand smoke at home by “On how many of the past 7 days has
someone used smoking products near you at home?" (options: 0,1, 2, 3, 4, 5, 6, or 7 days) and alcohol
drinking by "Did you drink any alcoholic beverages in the past 12 months?” (options: yes or no).

Sociodemographic characteristics included sex, age, grade, and perceived family affluence.?°-3°

Statistical Analysis

We calculated the proportions of respiratory symptoms by sociodemographic characteristics,
secondhand smoke exposure at home, and alcohol drinking, weighted by sex, age, and grade
distribution of the underlying population provided by the Education Bureau of the Hong Kong Special
Administrative Region Government. As other tobacco use is linked to both HTP use and respiratory

28,31

symptoms, we examined the associations between HTP use and respiratory symptoms in 3 ways:
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(1) associations between HTP use (former and current vs never) and respiratory symptoms, adjusting
for other tobacco use; (2) associations between HTP use (former and current vs never) and
respiratory symptoms by CC use status (never, former, and current), adjusting for other tobacco use;
and (3) associations of exclusive HTP use and dual use with respiratory symptoms compared with
exclusive CC use, separately for ever and current use, and adjusting for other tobacco use. In
association analyses, Poisson regression models were fitted and robust standard errors were
calculated using generalized estimation equations accounting for school clustering effects®2>3 with
R version 4.0.0 (R Project for Statistical Computing) package gee (version 4.13-20). We also adjusted
for the background characteristics which were associated with respiratory symptoms, as they were
common confounders in the association between tobacco use and health, including sex, perceived
family affluence, number of days exposed to secondhand smoke at home in the past 7 days, and
alcohol drinking in the past 12 months.343€ The present analysis excluded 72 students (0.2% of
34 063) with higher than 50% missing items and 364 students (1.1% of 34 063) with missing data on
respiratory symptoms, leaving a total of 33 627 students included in the study. Missing rates were
less than 0.3% for all other variables used in the present analyses.

All statistical tests were 2-sided with P < .05 indicating statistical significance. Statistical analysis
was performed from October 2020 to March 2021.

Results

The study sample of 33 627 students had a mean (SD) age of 14.8 (1.9) years; 18 171 (51.3%) were
boys. Respiratory symptoms were reported by 16.3% of the students (n = 5549), and the proportions
were higher in boys (3253 [17.8%]), the least-affluent families (1736 [18.6%]), students with more
mean (SD) days of exposure to secondhand smoke at home (1.6 [2.7] days vs 1.4 [2.6] days), and
alcohol drinkers (2868 [18.1%]) (P values < .001), but did not differ by age or grade (Table 1).
Respiratory symptoms were reported by 31.2% (n = 314) of current users of cigarettes, 33.5%
(n =179) of current users of HTPs, and 29.3% (n = 226) of current users of e-cigarettes. Models 1and
2 in Table 2 show that respiratory symptoms were associated with former and current use of any
tobacco products. After mutually adjusting for use of each product (model 3), respiratory symptoms
were associated with former (adjusted prevalence ratio [APR], 1.30; 95% Cl, 1.06-1.59) and current
(APR, 1.59; 95% Cl, 1.23-2.06) (vs never) HTP use (P value for trend < .001), and with current (vs

Table 1. Background Characteristics and Respiratory Symptoms of the Sample

All respondents, No. (%)* Students with respiratory
Characteristic (N =33627) symptoms, No. (%)? (n = 5549) P value®
Sex
Boys 18171 (51.3) 3253 (17.8) il
<.
Girls 15456 (48.7) 2296 (14.6)
Age, mean (SD), y 14.8 (1.9) 14.8 (1.9) 71
Grade, secondary
1 6206 (17.9) 1024 (16.5)
2 6563 (17.1) 1082 (16.6) Abbreviation: SHS, secondhand smoke.
3 6666 (16.6) 1056 (15.6) 2 Proportions unless otherwise stated, weighted by
4 6197 (16.4) 1068 (17.0) 74 sex, age, and grade distribution of the underlying
. i population provided by the Education Bureau of the
5 5527 (16.1) 922(16.3) Hong Kong SAR Government.
6 2468 (15.9) 397 (15.6) b pvalues were differences of respiratory symptoms
Perceived family affluence by sex, perceived family affluence, and alcohol
Relatively poor 9132 (27.1) 1736 (18.6) drinking from ¥ test, and linear trends of respiratory
Average 19611 (58.7) 3000 (15.2) <.001 symptoms by age, grade, and days of secondhand
Relatively rich 4779 (14.2) 791 (16.5) smoke exposure.
SHS exposure, mean (SD), d* 1.4 (2.6) 1.6 (2.7) <.001 © Mean (SD) days of secondhand smoke exposure at
o home in the past 7 days in all respondents and in
Alcohol drinking 15460 (47.0) 2868 (18.1) <.001 ) h
those who experienced respiratory symptoms.
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never) cigarette use (APR, 1.50; 95% Cl, 1.30-1.74). No interactions of tobacco use with secondhand
smoke exposure or sex were found in the associations. Former and current use of e-cigarettes were

not independently associated with respiratory symptoms after adjusting for use of cigarettes and

HTPs. Therefore, we only classified the sample by cigarette and HTP use in the following analyses,

and included use of e-cigarettes and other tobacco products as a covariate in the fully

adjusted models.

Table 3 shows that, in never CC users, former (APR, 1.69; 95% Cl, 1.30-2.20) and current (APR,
1.88,1.36-2.59) HTP use were associated with respiratory symptoms compared with never HTP use.
In former CC users, current (vs never) HTP use was associated with respiratory symptoms (APR, 2.15;

95% Cl, 1.12-4.12), but there was no association for former (vs never) HTP use (APR, 1.29; 95% Cl,

0.95-1.75) (P = .10). In current CC users, the APRs of respiratory symptoms in former (APR, 1.10; 95%

Cl, 0.78-1.54) and current (APR, 1.24; 95% Cl, 0.97-1.59) (v never) HTP users were not statistically
significant. The APRs of respiratory symptoms increased with HTP use status (never, former and

Table 2. Associations of Respiratory Symptoms With Various Tobacco Product Use

Students with respiratory  Model 1, PR Model 2, PR Model 3, PR

Product symptoms, No. (%) (95% CI)? (95% CI)® (95% CI)©

cC
Never 4812 (15.8) 1 [Reference] 1 [Reference] 1 [Reference]
Former 416 (19.8) 1.26(1.14-1.38) 1.11(1.01-1.23) 1.07 (0.96-1.20)
Current 314 (31.2) 1.98 (1.78-2.19) 1.75 (1.58-1.94) 1.50 (1.30-1.74)
P for trend NA <.001 <.001 <.001

HTP
Never 5255 (16.1) 1 [Reference] 1 [Reference] 1 [Reference]
Former 107 (27.9) 1.74 (1.46-2.07) 1.52 (1.28-1.80) 1.30 (1.06-1.59)
Current 179 (33.5) 2.08 (1.80-2.41) 1.87 (1.61-2.17) 1.59 (1.23-2.06)
P for trend NA <.001 <.001 <.001

e-Cigarettes
Never 4946 (16.0) 1 [Reference] 1 [Reference] 1 [Reference]
Former 369 (20.2) 1.26 (1.14-1.40) 1.13(1.02-1.25) 0.98 (0.88-1.10)
Current 226 (29.3) 1.84 (1.58-2.13) 1.63 (1.40-1.88) 0.96 (0.78-1.19)
P for trend NA <.001 <.001 .75

Other tobacco

products
Never 5181 (16.1) 1 [Reference] 1 [Reference] 1 [Reference]
Former 176 (24.4) 1.52 (1.30-1.77) 1.33(1.14-1.55) 1.09 (0.91-1.30)
Current 182 (30.0) 1.86 (1.59-2.18) 1.67 (1.43-1.95) 0.86 (0.66-1.12)
P for trend NA <.001 <.001 .84

Table 3. Associations Between HTP Use and Respiratory Symptoms by Cigarette Use

Students with respiratory ~ Model 1, PR Model 2, PR Model 3, PR

cc HTP symptoms, No. (%) (95% CI)? (95% CI)® (95% CI)©

Never  Never 4755 (15.7) 1 [Reference] 1 [Reference] 1 [Reference]
Former 30(29.1) 1.86 (1.43-2.41) 1.67 (1.29-2.15) 1.69 (1.30-2.20)
Current 27 (33.8) 2.15(1.66-2.78) 1.93 (1.47-2.53) 1.88(1.36-2.59)
P for trend NA <.001 <.001 <.001

Former Never 362 (19.1) 1 [Reference] 1 [Reference] 1 [Reference]
Former 39(23.9) 1.25(0.94-1.67) 1.20(0.91-1.59) 1.29(0.95-1.75)
Current 13(36.1) 1.89(1.11-3.22) 1.92 (1.12-3.28) 2.15(1.12-4.12)
P for trend NA .008 .01 .008

Current Never 142 (29.2) 1 [Reference] 1 [Reference] 1 [Reference]
Former 38(31.4) 1.09 (0.78-1.52) 1.08 (0.76-1.55) 1.10(0.78-1.54)
Current 153 (32.8) 1.13(0.93-1.37) 1.22 (1.00-1.50) 1.24 (0.97-1.59)
P for trend NA 13 .22 21

Abbreviations: CC, combustible cigarette; HTP, heated
tobacco product; NA, not applicable; PR,
prevalence ratio.

2@ Adjusted for school clustering.

b Adjusted for model 1variable, sex, perceived family
affluence (categorical), days of secondhand smoke
exposure, and alcohol drinking. No interactions
between secondhand smoke exposure and use of
CCs, e-cigarettes, HTPs, or other tobacco products.
No interactions between sex and use of CCs,
e-cigarettes, HTPs, or other tobacco products.

¢ Adjusted for model 2 variables and use of CCs,
e-cigarettes, HTPs, and other tobacco products
(never, former, and current). No interactions
between secondhand smoke exposure and use of
CCs, e-cigarettes, HTPs, or other tobacco products.
No interactions between sex and use of CCs,
e-cigarettes, HTPs, or other tobacco products.

Abbreviations: CC, combustible cigarette; HTP, heated
tobacco product; NA, not applicable; PR,
prevalence ratio.

2 Adjusted for school clustering.

b Adjusted for model 1variable, sex, perceived family
affluence (categorical), days of secondhand smoke
exposure, and alcohol drinking. No interactions
between secondhand smoke exposure and use of
CCs or HTPs. No interactions between sex and use of
CCsor HTPs.

¢ Adjusted for model 2 variables and use of CCs, HTPs,
and other tobacco products (eg, e-cigarettes) (never,
former, and current). No interactions between
secondhand smoke exposure and use of CCs, HTPs,
or other tobacco products. No interactions between
sex and use of CCs, HTPs, or other tobacco products.
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current) among never and former CC users (P values for trends = .01), but showed no marked trend
among current CC users (P for trend = .21). When using never users of both products as the
reference, any use of HTPs or cigarettes was associated with respiratory symptoms (eTable in the
Supplement).

Table 4 shows that respiratory symptoms were associated with exclusive ever HTP use (APR,
1.46; 95% Cl, 1.15-1.86) and ever dual use (APR, 1.29; 95% Cl, 1.08-1.54) vs exclusive ever CC use. As
regards current use, the APRs were not statistically significant for exclusive current HTP use (APR,
1.40; 95% Cl, 0.93-2.11) and current dual use (APR, 1.19; 95% Cl, 0.94-1.49) compared with exclusive
current CC use.

Discussion

To our knowledge, this cross-sectional study provided the first evidence that former and current HTP
use were associated with respiratory symptoms in youth, especially in never cigarette users. In
former cigarette users, respiratory symptoms were associated with current HTP use, but were not
associated with former HTP use. We also compared the prevalence of respiratory symptoms
between HTP use and cigarette use, and found that exclusive ever HTP users and ever dual users of
both products had even higher APRs of respiratory symptoms than exclusive ever cigarette users.
HTP use in Hong Kong appeared later than many Western countries, and young users might have
shorter use history on average, but using persistent respiratory symptoms as the outcome has
allowed us to detect its health hazards. Only the Korea Youth Risk Behavior Survey in 2018 reported
the health impacts of HTP use in youth,’® showing that ever HTP use (never cigarette and
e-cigarette use, regardless of other tobacco use) was associated with past-year asthma, but not with
past-year allergic rhinitis.

We found former and current HTP use were associated with respiratory symptoms after
adjusting for use of cigarettes, e-cigarettes, and other tobacco products. In never cigarette users, the
prevalence of respiratory symptoms in former and current HTP users increased by 69% and 88%
compared with never HTP users. In former cigarette users, current HTP use was still associated with
higher risks of respiratory symptoms, suggesting that switching from combustible cigarette smoking
to HTP use did not eliminate the adverse health outcomes. In current cigarette users, the risks of
respiratory symptoms for HTP use were not significantly greater, suggesting that HTP use did not
provide protection for current smokers who dually used HTPs and combustible cigarettes. These
results were consistent with those of a 90-day trial conducted by the tobacco industry showing that
switching to HTPs did not change pulmonary inflammation or function in cigarette smokers.® Both
the International Tobacco Control Survey in Japanese adults and our previous study in Hong Kong
youth showed that HTPs may reinforce nicotine dependence rather than serving as a cessation aid,

Table 4. Respiratory Symptoms in Exclusive and Dual Users of Cigarettes and HTPs

Abbreviations: CC, combustible cigarette; HTP, heated

Students with respiratory  Model 1, PR Model 2, PR Model 3, PR X
Variable symptoms, No. (%) (95% CI) (95% CI)® (95% CI)° tobacco product; PR, prevalence ratio.
Ever use status 2 Adjusted for school clustering.
Exclusive CC use 507 1 [Reference] 1 [Reference] 1 [Reference] ® Adjusted for model 1 variable, sex, perceived family
(21.3) affluence (categorical), days of secondhand smoke
Exclusive HTP use 47 1.52 1.52 1.46 exposure, and alcohol drinking. No interactions
(32.2) (1.21-1.91) (1.21-1.91) (1.15-1.86) between secondhand smoke exposure and use of
Dual use 217 1.46 1.44 1.29 CCs or HTPs. No interactions between sex and use of
(31.0) (1.24-1.71) (1.24-1.68) (1.08-1.54) CCsor HTPs.
Current use status ¢ Adjusted for model 2 variables and use of CCs, HTPs,
Exclusive CC use 180 1 [Reference] 1 [Reference] 1 [Reference] and other tobacco products (including e-cigarettes)
(29.7) (never, former, and current). No interactions
Exclusive HTP use 26 1.31 1.37 1.40 between secondhand smoke exposure and use of
(38.8) (0.90-1.91) (0.92-2.04) (0.93-2.11) CCs, HTPs, or other tobacco products. No
Dual use 153 111 1.20 11,18 interactions between sex and use of CCs, HTPs, or
(32.8) (0.93-1.32) (1.00-1.44) (0.94-1.49) other tobacco products.
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because cigarette consumption did not vary between exclusive smokers and those who partially
switched to HTPs.37:38

The APR of respiratory symptoms for exclusive ever HTP use was even larger than that for
exclusive ever cigarette use. A similar pattern was reported in the Korean youth study: the AOR of
past-year asthma was 3.59 (95% Cl, 1.47-8.78) in exclusive HTP users and 1.30 (95% Cl, 1.08-1.56) in
exclusive cigarette users.'® The potential health hazards of youth HTP use in real-world conditions
could be drastically underestimated if they were to be labeled as modified risk tobacco products.

Lower concentrations of toxicants do not necessarily lead to less risk. First, due to less
harshness than combustible cigarettes and kid-friendly flavors, HTPs can be easier to initiate and
more appealing to youth who do not use or lightly use nicotine, and facilitate persistent and frequent
use.3%*'Second, despite no flames, the | Quit Original Smoking (IQOS) tobacco product sticks (Philip
Morris International), with similar ingredients to cigarettes, are always charred because of pyrolysis
and generate volatile and semi-volatile toxicants as in cigarette smoke, challenging the claim of “heat
but not burn."* Third, harmful constituents are increasingly confirmed in HTPs. Many harmful and
potentially harmful substances in the aerosol of IQOS are more than 50% higher than cigarette
smoke, such as glycerol, a,-unsaturated carbonyl compounds, 1,2-dicarbonyl compounds, furans
and epoxides.> HTPs also contain highly toxic formaldehyde cyanohydrin that is absent in cigarette
smoke.* Finally, HTP use would have detrimental effects similar to cigarette smoking. Evidence has
shown that HTP aerosol impairs human airway cell homeostasis by increasing oxidative stress,
inflammation and airway remodeling, which plays a key role in many chronic respiratory diseases
caused by cigarette smoke.*? Despite scarce evidence from population-based studies, potential
adverse health effects of HTP use have been shown by in vitro and in vivo experiments, case reports
and a few small-scale human trials.5 91214

The outbreak of e-cigarette or vaping product use-associated lung injury (EVALI) in the US was
linked to inhaled Vitamin E acetate and/or tetrahydrocannabinol,** and the pathology of the 3 HTP
use-related acute eosinophilic pneumonia cases remain undetermined,'?'* alerting that we know
little about the hazards of new tobacco products, especially their long-term effects. Our results in
Hong Kong youth found that the health risks of e-cigarette use were mainly associated with dual use
of cigarettes and HTPs, but use of new tobacco products mimics the hand-to-month smoking
behaviors, which can renormalize tobacco use and act as a gateway to cigarette smoking.** The
Hong Kong Special Administrative Region Government proposed a total ban of e-cigarettes and HTPs
in February 2019, but the bills encountered strong opposition from the tobacco industry and had not
been approved as of May 8, 2021. Governmental approval of HTPs may encourage the tobacco
industry to market their HTPs all over the world, despite the statement that these products are not
safe. Although more research is needed to understand the short- and long-term health effects of
HTPs, prompt actions should be taken to prevent further HTP use in youth, and a total ban would be
the most effective solution.

Limitations

This study had some limitations. First, self-reported tobacco use was subject to social desirability
bias, although the anonymous questionnaire, separate answer sheet, and other procedures to instill
confidence should encourage candid reporting.?"?? The associations could be overestimated due to
recall bias if students with persistent respiratory symptoms were more likely to recall tobacco use,
but such bias would occur similarly for different tobacco products and have little effect on the
comparison between HTP and cigarette use. Second, higher risks of HTP use than cigarette use could
be explained by reverse causality if cigarette users who experienced severe respiratory symptoms
switched to HTPs. However, reverse causality cannot explain the associations between HTP use and
respiratory symptoms in never cigarette users. Third, the low response rate at school level (23%)
could lead to selection bias, although nonparticipation of schools was usually because of difficulties
in arrangements rather than smoking-related issues. Finally, although respiratory symptom is a useful
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and sensitive outcome for even short-term HTP use in youth, more serious harms may only manifest
themselves after long-term use.

Conclusions

To our knowledge, this study is the first to report that former and current HTP use in youth were
associated with respiratory symptoms, especially in never cigarette users. In former cigarette users,
respiratory symptoms were associated with current HTP use. In current cigarette users, concurrent
use of HTP was not associated with respiratory symptoms. Respiratory symptoms were more
prevalent in ever exclusive HTP users and ever dual users than ever exclusive cigarette users. The
prevalence of respiratory symptoms in exclusive current HTP users and exclusive current cigarette
users was comparable. Using HTPs instead of cigarettes may not reduce health risks. Our results lend
support to banning HTPs to protect youth health.
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ABSTRACT

Introduction Heated tobacco products (HTPs) are
increasingly popular worldwide, but whether they aid

or undermine cigarette abstinence remains uncertain.
We examined the predictors of HTP initiation and

the prospective association of HTP use with cigarette
abstinence in community-based smokers in Hong Kong.
Design Secondary analysis of a randomised clinical trial
aimed to evaluate the effectiveness of brief advice and
referral for smoking cessation. The interventions were not
related to HTP use.

Participants and settings 1213 carbon monoxide-
verified daily cigarette smokers with intentions to quit
or reduce smoking proactively recruited from community
sites throughout Hong Kong

Main exposure Current (past 7 day) use of HTP at
baseline.

Main outcome Self-reported 7-day point-prevalence
cigarette abstinence at 6 months (exclusive use of HTP
permitted).

Results At baseline, 201 (16.6%) and 60 (4.9%)
were ever and current HTP users, respectively. During
the 6-month follow-up period, 110 of 1012 (10.9%)
never users at baseline initiated HTPs. Younger age and
higher education significantly predicted initiation. After
adjusting for sociodemographic, smoking-related and
quitting-related factors, current HTP use at baseline was
not associated with cigarette abstinence at 6 months
(adjusted prevalence ratio (aPR) 1.08, 95% Cl 0.63 to
1.85). The results were similar in persistent users from
baseline to 1-month/3-month follow-up (vs non-users;
aPR 1.14,95% Cl 0.57 to 2.29). Use of smoking
cessation service between baseline and 3-month follow-
up significantly predicted cigarette abstinence (aPR 1.70,
95% Cl 1.26 to 2.30).

Conclusion HTP use was not associated with cigarette
abstinence at 6 months in a community-based cohort of
smokers with intentions to quit or reduce smoking.
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INTRODUCTION

Heated tobacco products (HTPs) are being devel-
oped and promoted by the tobacco industry under
the banner of ‘harm reduction’. First launched in
Japan in 2014, HTPs are increasingly popular
and appear to surpass electronic cigarettes (e-cig-
arettes) in some regions in Asia."™ Although early
reports have suggested relatively lower awareness

and use of HTPs in Western countries,”® a large
survey conducted in the USA, Canada and England
reported high interests among youth smokers in
trying IQOS,” an HTP approved for sale by the US
Food and Drug Administration since April 2019.'
Examining predictors of HTP use in cigarette
smokers and its effect on cigarette abstinence have
important public health implications.

The role of HTPs in smoking cessation has
remained uncertain, and no jurisdiction has yet
approved HTPs as a quit smoking aid. Although
emerging studies have suggested that some
smokers initiated HTPs to reduce or stop cigarette
smoking,'' '* the potential of HTPs in hindering
smoking cessation efforts could not be excluded."
A survey of US young adult current smokers did not
find ever use of HTPs associated with recent ciga-
rette quit or reduction attempts and readiness to
quit smoking."* Another survey in Korean adoles-
cent smokers found that ever HTP use was not
associated with past-year cigarette quit attempts,
compared with those who never used HTPs or
e-cigarettes.” The survey also found ever HTP use
was inversely associated with being a former smoker
among ever cigarette users, but the time sequence of
the variables was unclear.”

HTPs have not been launched in Hong Kong,
but the electronic heating devices (chargers and
holders), the tobacco sticks and their accessories can
be readily obtained through online vendors in social
networking sites.”” Two successive population-
based surveys showed that the prevalence of ever
HTP use doubled from 1.0% in 2017 to 2.1% in
2018.% Taking advantage of a prospective cohort of
cigarette smokers in Hong Kong, we examined the
predictors of HTP initiation and the association of
HTP use with cigarette abstinence.

METHODS

Study design

This study was a secondary analysis of a community-
based, two-group, pragmatic cluster-randomised
clinical trial conducted within the ninth ‘Quit to
Win’ Smoke-free Community Campaign, an annual
smoking cessation contest organised by the Hong
Kong Council on Smoking and Health. Details of
the contest have been reported elsewhere.'® 7.

Setting and participants
During June to September 2018, participant recruit-
ment took place in 68 community sites (eg, housing

BM)
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estates, shopping malls, transportation hubs) throughout Hong
Kong. Trained university students and volunteers proactively
approached smokers in the nearby areas, determined their eligi-
bility and invited them to participate in the smoking cessation
contest. Participants were Chinese-speaking Hong Kong resi-
dents aged 18 years or older who smoked at least one ciga-
rette daily in the past 3 months, verified by an exhaled carbon
monoxide level of >4 part per million,'® and were willing to quit
or reduce smoking. We excluded smokers who were not able
to communicate due to physical or mental problems or those
who were engaging in other smoking cessation programmes.
All participants were included in the present study regardless
of their treatment conditions. After excluding 10 participants
with missing data on HTP use at baseline, the analytical sample
included 1213 daily smokers.

Interventions

After providing written consent and completing baseline ques-
tionnaires, all participants were cluster-randomised into the
intervention group (n=633) or control group (n=580) based on
the community sites (clusters) in which they were recruited. All
participants received brief advice to quit smoking and a self-help
booklet. The intervention group additionally received referrals
to a quitline-based or clinic-based smoking cessation service
in Hong Kong with a small cash incentive of HK$300 (about
US$38.5). These free-of-charge services offer telephone or
in-person behavioural support, cessation medications (nicotine
replacement therapy, bupropion and varenicline) and acupunc-
ture. The treatment conditions in both groups did not contain
any information about HTP use. The results of the trial will be
published elsewhere. The moderating role of study group was
examined in the present study.

Measures

The baseline questionnaire was administered in-person during
recruitment. The measures included cigarette use and depen-
dence (assessed by the Heaviness of Smoking Index), past
cigarette quit attempt (Never/Over 1 year ago/Within 1 year),
readiness to quit cigarette smoking and sociodemographic
factors (sex, age, education and employment status).

Telephone follow-ups were conducted at 1, 2, 3 and 6 months
after baseline to assess the cigarette abstinence status. In the
present study, the main outcome was self-reported 7-day point-
prevalent cigarette abstinence at 6-month follow-up, which
included those who only used HTPs. We also assessed whether
they had ever made a serious quit attempt (cigarette abstinence
for 24 hours or longer)" and used a smoking cessation service.

HTP awareness and use at baseline were assessed by the
question ‘Have you ever heard of HTPs such as IQOS?’ with
responses categorised into ‘no’, ‘yes, just heard of it’ and ‘yes,
used it’. Since smokers in Hong Kong tended to confuse HTPs
with e-cigarettes, IQOS (the most widely known HTPs at the
time of the study) was specified as an example of HTPs to prevent
misclassification. Those who reported ever using an HTP were
further asked on how many days in the past 7 days did they use
HTPs. At 1-month, 3-month and 6-month follow-ups, we also
assessed HTP use in the past 30 or 7 days. The question was
preceded by a brief description of HTPs: ‘Heated tobacco is a
kind of tobacco products that does not need fire for ignition. It
consists of a holder for heating a cigarette-like tobacco stick at
high temperature to generate aerosols for inhalation. It does not
heat e-liquid or other solvents.” Participants who used an HTP
on at least 1day in the past 7 days at baseline were considered

as current users. HTP initiation was defined as having used an
HTP in the past 30 or 7 days during follow-up in never users of
HTP at baseline.

Reasons for HTP use was assessed at 1-month, 3-month and
6-month follow-ups, with responses categorised into ‘to quit or
reduce smoking’, ‘less harmful to self or others’, ‘cleaner than
cigarette (less odour)’, ‘curiosity’, and ‘influenced by peers’. The
participants could select more than one option.

Statistical analysis

The characteristics across participants of different HTP use
status at baseline were compared using % tests and Kruskal-
Wallis tests as appropriate. We used Poisson regression with
robust variance®” to estimate the prevalence ratios (PR; inter-
pret as relative risk) of HTP initiation by baseline character-
istics in never users of HTP at baseline. The same regression
method was used to compare the smoking cessation outcomes
between current and non-current users of HTP at baseline,
adjusting for sex, age, education attainment, employment
status, daily cigarette consumption, time to first cigarette of
the day, past cigarette quit attempt and readiness to quit ciga-
rette at baseline.”’ To check if the associations varied between
the intervention and control groups, we examined the associ-
ations stratified by study group and the moderating effect of
study group by including a multiplicative interaction term in
the regression models.?

By combining data on HTP use at baseline and up to 3-month
follow-ups (to ensure HTP use preceded smoking cessa-
tion outcomes), we created a composite variable of different
patterns of use, in which participants were categorised into
‘Non-users’, ‘HTP users at baseline only’, ‘HTP users at
1-month/3-month follow-up only’ and ‘HTP users at baseline
and 1-month/3-month follow-up (persistent users)’. We exam-
ined its association with cigarette abstinence at 6 months as
a sensitivity analysis. We also modelled any use of HTP from
baseline to 3 months (combining current users at baseline and
users at 1-month/3-months follow-up into a single category)
as the exposure variable. We expect uses of smoking cessation
service could increase smoking abstinence.'®'” Therefore, the
association of smoking cessation service use between baseline
and 3 months with cigarette abstinence at 6 months was exam-
ined as a positive exposure control.

In all regression analyses, we used multiple imputation by
chained equation to impute missing outcome data due to attri-
tion and missing values in covariates, including age (n=35),
education attainment (n=288), employment status (n=196),
time to first cigarette of the day (n=8), past cigarette quit
attempt (n=31) and readiness to quit (n=12), under the assump-
tion that data were missing at random.” The imputation models
included all variables included in the analytical models, study
group and use of smoking cessation service. Since these variables
predicted missingness in our study population and included
known determinants of smoking cessation outcomes and HTP
use,” 7 2! including them in the imputation models makes the
missing at random assumption more plausible. Estimates were
inferred from 100 sets of imputed data. Fitness of the imputation
models was supported by comparable distributions in observed,
imputed and completed values.”* Complete case analyses were
also conducted.

All analyses were conducted in Stata/MP, V.15.1 (StataCorp,
USA). A two-sided p value smaller than 0.05 was considered
statistically significant.
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Table 1  Characteristics of the participants by use of heated tobacco product at baseline
HTP use
Overall Never users Ever but non-current user  Current users
(n=1213) (n=1012) (n=141) (n=60) P value*
Sex 0.39
Male 1014 (83.6) 852 (84.2) 115 (81.6) 47 (78.3)
Female 199 (16.4) 160 (15.8) 26 (18.4) 13(21.7)
Age, years <0.001
18-29 226 (19.2) 161 (16.4) 50 (36.0) 15 (26.3)
30-39 269 (22.8) 201 (20.5) 46 (33.1) 22 (38.6)
40-49 257 (21.8) 213 (21.7) 30 (21.6) 14 (24.6)
>50 426 (36.2) 407 (41.4) 13(9.4) 6(10.5)
Education attainment <0.001
Lower secondary or below 382 (31.5) 349 (34.5) 28(19.9) 5(8.3)
Upper secondary 350 (28.9) 276 (27.3) 50 (35.5) 24 (40.0)
Tertiary 193 (15.9) 132 (13.0) 542 (29.8) 19(31.7)
Refused to answer 288 (23.7) 255 (25.2) 21 (14.9) 12 (20.0)
Being employed
Yes 782 (76.9) 618 (74.1) 110 (86.6) 54 (96.4) <0.001
No 235 (23.1) 216 (25.9) 17 (13.4) 2(3.6)
Heaviness of smoking index (0 to 6) 0.003
Median (IQR) 3(1to4) 3(1to4) 3(1to4) 2(0.5t03)
Cigarettes per day 0.001
Median (IQR) 12 (10 to 20) 13 (10 to 20) 10 (7 to 20) 10 (6 to 15)
Time to first cigarette of the day
After 60 mins 328 (27.2) 267 (26.5) 40 (28.8) 21 (35.0) 0.074
31-60 mins 125 (10.4) 98 (9.7) 16 (11.5) 11(18.3)
6-30 mins 251 (20.8) 211 (21.0) 26 (18.7) 14(23.3)
Within 5 mins 502 (41.6) 430 (42.7) 57 (41.0) 14 (23.3)
Past cigarette quit attempt 0.001
Never 440 (37.2) 388 (39.4) 30 (21.6) 22 (37.9)
Over 1year ago 498 (42.1) 407 (41.3) 67 (48.2) 254 (41.4)
Within 1year 244 (20.6) 190 (19.3) 42 (30.2) 12 (20.7)
Intention to quit smoking 0.17
Undecided 719 (59.9) 610 (60.9) 69 (49.6) 40 (66.7)
Within next 60 days 58 (4.8) 50 (5.0) 6(4.3) 2(33)
Within next 30 days 145 (12.1) 116 (11.6) 22 (15.8) 7(11.7)
Within next 7 days 279 (23.2) 226 (22.6) 42 (30.2) 11(18.3)

*P value of ? tests or Kruskal-Wallis tests, as appropriate.
HTP, heated tobacco product.

RESULTS

Of the 1213 participants, 789 (65.0%; 95% CI 62.3% to
67.7%;) were aware of HTP at baseline; 201 (95% CI 16.6%;
14.6% to 18.8%) were ever users and 60 (4.9%; 95% CI 3.9%
to 6.3%) were current (past 7 day) users. Table 1 shows the base-
line characteristics by HTP use status using available case anal-
yses (ie, pairwise deletion). The proportions of ever and current
HTP users were significantly higher in participants with younger
age and higher education attainment. Daily cigarette consump-
tion and heaviness of smoking index significantly differed across
participants of different HTP use status. The prevalence of
having a past cigarette quit attempt was similar between never
and current users but significantly higher in ever but non-current
users of HTP.

The retention rates were 79.8% (n=968) at 1month, 75.6%
(n=917) at 2 months, 76.2% (n=924) at 3 months and 72.1%
(n=875) at 6 months without significant differences between
current and non-current users of HTP (p value ranged from
0.064 to 0.30). Of the 1012 smokers who never used HTPs at

baseline, 110 (10.9%; 95%CI 8.5% to 13.4%) initiated HTP
use during the 6-month follow-up period (multiply imputed data
analyses). Table 2 shows that younger age and higher education
attainment were significant predictors of HTP initiation in both
bivariate and multivariable analyses. The rate of HTP initiation
was lower in participants with greater daily cigarette consump-
tion and shorter time to first cigarette of the day in bivariate
analyses, but the associations became insignificant after adjusting
for other characteristics. There was no evidence that HTP initi-
ation differed by study group (p>0.91). The results were similar
for HTP initiation between baseline and 3-month follow-up and
in complete case analyses (online supplementary tables S1 and
$2).

Table 3 shows no significant association of current HTP use
at baseline with self-reported 7-day cigarette abstinence and
24-hour quit attempt at 3-month and 6-month follow-ups in
both crude and adjusted models (multiply imputed data anal-
yses). The results based on complete case analyses were similar
(online supplementary table S3). The results were also similar
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Table 2 Predictors of HTP initiation between baseline and 6 months in smokers who had never used HTPs at baseline (multiply imputed data

analysis)
HTP initiation, % Crude PR (95% Cl) P value Adjusted PR (95% Cl)* P value

Female (vs male)

Male 10.7% 1 1

Female 12.0% 1.09 (0.57 t0 2.11) 0.79 0.88 (0.46 to 1.70) 0.71
Age, years

50 or above 4.7% 1 1

40-49 9.7% 2.06 (0.95 to 4.46) 0.067 1.79 (0.79 t0 4.07) 0.17

30-39 13.0% 2.74 (1.35 to 5.56) 0.005 1.95 (0.85 to 4.47) 0.1

18-29 24.9% 5.27 (2.68 t0 10.4) <0.001 3.09 (1.39 t0 6.87) 0.006
Education attainment

Lower secondary or below 4.5% 1 1

Upper secondary 12.3% 2.74 (1.37 to 5.45) 0.004 2.03 (0.98 t0 4.17) 0.055

Tertiary 23.8% 5.32 (2.66 t0 10.6) <0.001 3.21(1.43t07.19) 0.005
Being employed

No 8.7% 1 1

Yes 11.6% 1.34(0.71 t0 2.53) 0.37 0.76 (0.39 to 1.50) 0.43
Cigarette per day

1-10 14.2% 1 1

11-20 8.5% 0.59 (0.37 t0 0.94) 0.026 0.83(0.51t01.37) 0.47

>21 5.7% 0.36 (0.13 t0 0.99) 0.047 0.75(0.27 t0 2.12) 0.59
Time to first cigarette of the day

After 60 mins 15.4% 1 1

31-60mins 13.9% 0.90 (0.44 to0 1.86) 0.78 0.94 (0.47 t0 1.89) 0.87

6-30mins 10.0% 0.65 (0.34 t0 1.22) 0.18 0.85 (0.45 to 1.59) 0.61

Within 5mins 7.7% 0.50 (0.28 t0 0.87) 0.015 0.74 (0.41 t0 1.33) 0.31
Previous cigarette quit attempt

Never 10.0% 1 1

Over 1year ago 10.7% 1.06 (0.62 to 1.81) 0.83 1.26 (0.74 to 2.14) 0.40

Within 1year 12.9% 1.29(0.73 10 2.29) 0.39 1.19(0.67 t0 2.13) 0.55
Intention to quit in 30days

Undecided 12.8% 1 1

Within next 60 days 9.2% 0.72 (0.24 t0 2.13) 0.55 0.75 (0.25 to 2.25) 0.61

Within next 30 days 8.7% 0.68 (0.31 to 1.47) 0.32 0.87 (0.40 to 1.88) 0.72

Within next 7 days 7.0% 0.54 (0.29 to 1.02) 0.059 0.58 (0.31 to 1.06) 0.078

*Adjusted for other variables in the table.
HTP, heated tobacco product; PR, prevalence ratio.

when participants with missing outcome were assumed to be
non-abstinent (data not shown).There was no evidence that the
associations varied between the two study groups (p value for
interaction ranged from 0.43 to 0.95; online supplementary
table S4).

Table 4 shows from the sensitivity analyses that HTP use at
baseline only (n=20), HTP use between baseline and 3 months
only (n=113) and HTP use at both time points (persistent
use; n=40) were not associated with cigarette abstinence at 6
months, compared with non-users (n=1040). The results were

Table 3  Associations of current (past 7 day) use of HTP at baseline (yes vs no (reference group)) with smoking cessation outcomes (multiply

imputed data analysis)

Current HTP use at baseline

No Yes Crude PR Adjusted PR
(n=1153) (n=60) (95%Cl) P value (95%Cl)* P value
Self-reported 7-day PPA
3 months 22.5% 17.3% 0.76 (0.40 to 1.45) 0.41 0.81(0.43 t0 1.52) 0.50
6months 22.8% 24.7% 1.07 (0.63 to0 1.83) 0.67 1.08 (0.63 to 1.85) 0.77
24-hour cigarette quit attempt
3months 49.1% 44.9% 0.96 (0.67 to 1.36) 0.81 0.95 (0.68 to 1.34) 0.79
6months 63.8% 71.7% 1.12(0.92 t0 1.37) 0.26 1.14(0.93 to 1.39) 0.20

*Adjusted for sex, age, education attainment, employment status, daily cigarette consumption, time to first cigarette of the day, past cigarette quit attempt and intention to quit

smoking at baseline.
HTP, heated tobacco product; PPA, point-prevalence abstinence; PR, prevalence ratio.
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Table 4 Associations of different patterns of HTP use and smoking cessation service use with self-reported 7-day PPA at 6 months (multiply

imputed data analysis)

Self-reported 7-day  Crude PR

Adjusted PR

PPA at 6months, %  (95%Cl) P value (95% Cl)* P value

Different patterns of HTP use

Non-users (n=1040)t 22.0% 1 1

HTP use at baseline only (n=20) 20.9% 0.95 (0.33 t0 2.77) 0.93 0.94 (0.33 to0 2.69) 0.98

HTP use at 1-month/3-month follow-up only (n=113) 23.7% 1.08 (0.69 to 1.68) 0.75 1.00 (0.63 to 1.59) 0.90

HTP use at baseline and at 1-month/3-month follow-up 25.1% 1.14 (0.57 to 2.28) 0.72 1.14 (0.57 t0 2.29) 0.72

(persistent use; n=40)
Any use of HTP from baseline to 3-month follow-upt

No (n=1040) 22.0% 1 1

Yes (n=173) 23.9% 1.09 (0.75 to 1.58) 0.67 1.03 (0.70 to 1.53) 0.87
Smoking cessation service at 3 months

No (n=1013) 19.5% 1 1

Yes (n=200) 36.2% 1.86 (1.38 t0 2.49) <0.001 1.70 (1.26 to 2.30) <0.001

*Adjusted for sex, age, education attainment, employment status, daily cigarette consumption, time to first cigarette of the day, past cigarette quit attempt and intention to quit

smoking at baseline

tInclude never users and ever HTP user who did not use HTP in the past 7 days at baseline and during follow-up

+HTP use at baseline or 1-month/3-month follow-up or both
HTP, heated tobacco product; PPA, point-prevalence abstinence; PR, prevalence ratio.

similar for any use from baseline to 3 months (n=173). In
contrast, use of smoking cessation services between baseline and
3 months (n=200) significantly predicted self-reported cigarette
abstinence at 6 months (adjusted PR 1.70; 95% CI 1.26 to 2.30;
p<0.001).

Of 119 participants who reported HTP use during follow-up,
99 (83.2%) provided reasons for HTP use (available case
analyses). The leading reason was ‘to quit or reduce smoking’
(n=44), followed by ‘cleaner than cigarette (less odour)’ (n=37).
Other reasons included ‘less harm to self and others’ (n=17),
‘curiosity” (n=12) and ‘influenced by peers’ (n=9).

DISCUSSION
This secondary analysis of a pragmatic randomised clinical trial
examined the predictors of HTP initiation and the association
of HTP use with cigarette abstinence in a community-based,
prospective cohort of daily cigarette smokers who were inter-
ested in quitting or reducing smoking. Younger age and higher
education attainment were identified as independent predictors
of future HTP initiation in smokers who never used HTPs. We
found no evidence that current (past 7day) use of HTP was
associated with cigarette abstinence and quit attempt at 3 and 6
months after baseline. The robustness of the finding was corrob-
orated by sensitivity analyses (different patterns of HTP use as
exposures) and the positive association of smoking cessation
service use with cigarette abstinence (positive exposure control).
To our knowledge, this was the first study examining the
prospective association of HTP use with smoking cessation.
Previous studies were cross-sectional and used less meaningful
exposure (eg, lifetime/ever use) and outcome (eg, quit attempts
and intentions) measures.*'* The observed association between
HTP use with cigarette abstinence needs to be interpreted with
regards to the patterns of and reasons for use. We found that
not all current users of HTPs at baseline were persistent users
(40 of 60). Our sensitivity analysis did not find persistent use
predicted cigarette cessation, but the results were based on a
small number of participants. There are reasons to believe that
HTPs, similar to conventional smoking cessation aids like nico-
tine replacement therapy, may not confer benefits on cessation
outcomes if not used regularly. A study in the USA has also

found that smokers who used e-cigarette, mostly for quitting
cigarettes but used intermittently, were less likely to achieve
cigarette abstinence than non-users.’” Besides, although the
majority of HTP users who gave reasons for use at follow-ups
reported HTPs as aids to quit or reduce cigarette smoking (44
of 99), a substantial proportion used HTPs because they gener-
ated less odour than cigarettes (37 of 99). This corroborates
our qualitative findings that some smokers used HTPs as a
substitute for cigarettes in situations where cigarette smoking
is undesirable, such as in smoke-free areas or in the presences
of non-smoking family members or colleagues who may be
annoyed by the smell of cigarette smoke."’ This may be partic-
ularly salient in Hong Kong and elsewhere where the smoking
prevalence is low (10.0% in 2017 in Hong Kong)* and ciga-
rette smoking has been denormalised. For these smokers,
HTPs may complement cigarette use and hamper their motiva-
tion to quit smoking due to increased convenience to consume
tobacco products. Further studies with larger samples of HTP
users are needed to identify in what context HTP uses may aid
or undermine smoking cessation. Nevertheless, our study has
provided initial evidence on how and why cigarette smokers
used HTPs and the population-level impact of HTPs on ciga-
rette abstinence in a real-world situation.

We examined the sociodemographic and smoking-related
and quitting-related predictors of HTP initiation in cigarette
smokers. Previous studies in the general population’™ = and
cigarette smokers®® have found that HTP use was more preva-
lent in adults of younger age and higher socioeconomic status.
Our study adds to the literature by showing that younger age
and higher education attainment predicted HTP initiation
in cigarette smokers. HTPs may be particularly appealing to
these smokers because of the high-tech, stylish design of the
products and the alleged harm reduction potential.’*?” *® The
high initial cost of purchasing the electronic heating device
may also deter smokers with low income from initiating HTP
use. The findings suggest policymakers need to be cognizant of
the HTPs’ potential in aggravating health disparity in tobacco
use if HTPs are promoted as smoking cessation or reduction
aids.”’
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A strength of the study was the use of proactive recruitment
strategy to enrol daily cigarette smokers with characteristics
that were largely comparable with smokers in the general
population (online supplementary table S5), which is difficult
to achieve in randomised trials. Of note, the prevalence of
awareness (65.2% vs 27.2%) and ever use of HTPs (16.9%
vs 8.9%) were found much higher in smokers in the present
study at baseline (2018) than in our population-based survey
in 2017.% Although partly attributable to the differences
in sampling methods, the sharp increases likely reflect the
growing popularity of HTPs in Hong Kong and Asia. Further-
more, a sizeable proportion (10.9%) of smokers who never
used HTPs at baseline initiated HTPs during the 6-month
follow-up period. The rate is alarming given HTPs have yet
been officially marketed in Hong Kong. HTP use needs to be
closely monitored to inform timely public health measures.

This study had some limitations. First, causal inference could
not be drawn due to the study’s observational design, wherein
participants self-selected use of HTPs. Although we adjusted for
sociodemographic factors that predicted HTP use and known
predictors of cigarette cessation, including cigarette depen-
dence, past quit attempt and readiness to quit,”' unmeasured and
residual confounding could not be excluded. Second, despite
a satisfactory follow-up rate of 72.1% given the population-
based design of the parent trial, we did not have complete data.
We used multiple imputation to impute missing values, which
reduced selection bias and increased precision of estimates while
preserving the uncertainties of missing data. The results based
on complete case analyses were similar, and the SEs were mostly
smaller for the multiply imputed data analyses, suggesting the
efficiency gain of multiple imputation over complete case anal-
yses. Third, all measures were self-reported. Although the parent
trial included biochemically validated abstinence as an outcome,
validation was only done in participants who reported absti-
nence from all tobacco products (including HTPs). Evidence on
the biochemical method to distinguish cigarette smoking from
HTP use has remained scarce.** Common methods of validation,
including exhaled carbon monoxide and cotinine tests, are not
useful because smokers who completely switched to HTPs are
still exposed to carbon monoxide (although at a lower level) and
nicotine present in emissions from HTPs.>' Nevertheless, self-
reported abstinence is considered adequate for large, population-
based trials with minimal contacts between participants and
investigators.’” Fourth, we could not reliably assess the number
of cigarette per day in smokers who also used HTPs during
follow-up because some dual users mistakenly reported the total

What this paper adds

» Heated tobacco products (HTPs) have been touted as less
harmful alternatives to cigarette smoking by the tobacco
industry, but no study has ever examined the prospective
association of HTP use with cigarette smoking cessation.

» Younger age and higher education attainment were
independent predictors of future HTPs initiation in adult
smokers.

» In a community-based cohort of daily cigarette smokers
intended to quit or reduce smoking, HTP use at baseline and
up to 3-month follow-up was not associated with cigarette
abstinence at 6 months. In contrast, use of established
smoking cessation services at 3 months strongly predicted
cigarette abstinence at 6 months.

number of tobacco sticks and cigarettes when asked about the
number of cigarette per day. Future studies with more precise
questions on cigarette and HTP consumptions are warranted to
examine the association of HTP use with smoking reduction.
Finally, the present study analysed data from a randomised trial
of brief interventions for smoking cessation. However, the inter-
vention did not contain information about HTP use, and we
found no evidence that the uptake of HTPs differed by study
group and that study group moderated the association of HTP
use with cigarette cessation.
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ARTICLE INFO ABSTRACT

Keywords: Introduction: The U.S. Food and Drug Administration authorized the marketing of heated tobacco products
Heated tobacco product (HTPs) with modified-risk information for adults on July 7, 2020. However, the effects of HTP use on cigarette
Youth

cessation among youth smokers remain unclear. This study aimed to explore the association of HTP use with
cigarette abstinence and cessation outcomes among youth smokers in Hong Kong who were willing to receive
telephone counseling for smoking cessation.

Methods: This prospective cohort study included youth smokers aged <25 years who were enrolled in the Hong
Kong Youth Quitline service. From December 1, 2016, to September 30, 2019, this study identified as HTP users
106 youth cigarette smokers who reported using HTPs on at least 1 of the past 30 days at enrollment, and
identified as non-HTP users 473 smokers who reported smoking at least one conventional cigarette in the past 30
days and never using HTPs. The participants received follow-ups at 1 week and 1-, 3-, and 6-months post-
enrollment. The primary outcome was self-reported 7-day point prevalence of cigarette abstinence (PPA) at the
6-month follow-up. Secondary outcomes included reduction in cigarette smoking (excluding quitters), the
number of cessation attempts, and the level of readiness to quit.

Results: The self-reported 7-day PPA was statistically significantly lower among HTP users than among non-HTP
users after 6 months (19.0% vs. 34.2%; p = 0.009), with an adjusted relative risk of 0.47 (95% confidence in-
terval: 0.24-0.91; p = 0.03). The study identified no significant differences in secondary outcomes between the
two groups.

Conclusions: Youth HTP users were less likely to abstain from tobacco use than their non-HTP-using counterparts.
These results suggest that HTPs should not be promoted as smoking cessation or reduction aids among the youth
population.

Smoking cessation
Cohort study

1. Introduction

Heated tobacco products (HTPs), of which the best-known one is
IQOS, were first released in Japan, Italy, and Switzerland in 2014; they
are now available in 49 countries (World Health Organization, 2018). In
Japan, the proportion of individuals under 30 who use HTPs increased
rapidly from 0.9% in 2015 to 4.4% in 2017, with 7.8% of the Japanese
population under 30 reporting ever using HTPs in 2017 (Tabuchi et al.,

2018). The prevalence of ever HTP use among Korean adolescents aged
13-18 years was 2.9% only 1 year after the release of HTPs in Korea
(Kang et al., 2021). In Hong Kong, a region with a low prevalence of
cigarette smoking (10.2% in 2019) (Census and Statistics Department,
2019), HTPs have not been formally released in the market. However,
HTP components, including electronic devices, tobacco sticks, and other
accessories, can be readily obtained online (Wu, 2020). A population-
based cross-sectional study in Hong Kong reported ever HTP use in

Abbreviations: HTP, Heated Tobacco Product; PPA, Point Prevalence of cigarette Abstinence; RR, Relative Risk; CI, Confidence Interval; SD, Standard Deviation.
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approximately 20% of people under 30 years old (Wu et al., 2020).
Moreover, research has noted that HTP use is becoming increasingly
popular among youth (Ratajczak et al., 2020).

The U.S. Food and Drug Administration (FDA) authorized the mar-
keting of HTPs with modified-risk information on July 7, 2020 (Center
for Tobacco Products, 2020), under the assumption that HTP use could
help addicted adult smokers to transition away from using combusted
cigarettes and reduce their exposure to harmful chemicals. However, the
modified risk status only works in the case of tobacco-addicted adults
who completely switch from conventional cigarette use to HTPs (Center
for Tobacco Products, 2020), which is not the common use pattern
among most HTP users (Hwang et al., 2019). Additionally, FDA autho-
rization does not mean that the FDA has approved HTPs as safe cessation
devices. Studies have reported that HTPs are not effective cessation
devices among adult smokers compared to other cessation aids, e.g.,
nicotine replacement products (Chen et al., 2020; Kim et al., 2021).
Previous studies have even reported that approximately 78% of youth
smokers who use HTPs become dual, or even triple, tobacco product
users, rather than transitioning away from conventional cigarettes to
exclusive HTP use (Hwang et al., 2019; Kim et al., 2018). Despite studies
finding that HTP users were more likely to have attempted to quit
cigarette smoking than those who had never used HTPs (Kang et al.,
2021), the role of HTP use in cigarette cessation among youth smokers
remains unclear (Ratajczak et al., 2020). Most previous studies have
investigated the relationship between HTP use and smoking cessation
outcomes among youth using cross-sectional approaches, and the find-
ings have been broadly inconclusive (Czoli et al., 2020; Kang et al.,
2021; McKelvey et al., 2020; Ratajczak et al., 2020). Moreover, ac-
cording to our literature search, little longitudinal evidence is available
regarding this relationship. Thus, this study explored the association
between HTP use and cigarette abstinence and cessation in a prospective
cohort of youth smokers aged 25 years or younger in Hong Kong who
intended to quit smoking.

2. Material and methods
2.1. Study design and data sources

The participants in this prospective cohort study were users of the
Hong Kong Youth Quitline service. The reporting of this study follows
the Strengthening the Reporting of Observational Studies in Epidemi-
ology (STROBE) guidelines for cohort studies (von Elm et al., 2014). The
Hong Kong Youth Quitline service is funded by the Department of
Health and has been operated by the Smoking Cessation Research Team
from the School of Nursing, The University of Hong Kong, since 2005.
Details of the program have been reported elsewhere (Li et al., 2017).

2.2. Setting and participants

Trained research assistants screened individuals who directly con-
tacted the Youth Quitline, who were actively recruited to the service via
schools and the community, and who were referred from other in-
stitutions via a screen sheet. Individuals were eligible for the Youth
Quitline service if they 1) were aged <25 years; 2) had smoked at least
one tobacco product of any kind in the past 30 days; 3) spoke Cantonese;
and 4) were willing to receive telephone counseling to support smoking
cessation. This study excluded youth smokers who were psychologically
or physically unable to communicate or who were participating in other
smoking cessation research programs or services.

This study screened for eligibility youth smokers who enrolled in the
Youth Quitline from December 2016 to September 2019. The study
identified youth cigarette smokers who reported dual use of HTPs and
conventional cigarettes on at least 1 of the past 30 days as HTP users,
and identified those who reported having smoked at least one conven-
tional cigarette in the past 30 days and never using HTPs at enrollment
as non-HTP users. After excluding those who reported using other

Journal of Substance Abuse Treatment xxx (xxxXx) Xxx

tobacco (e.g. E-cigarette, shisha, etc.) products in the past 30 days at
baseline, the analytical cohort included 579 youth smokers.

2.3. Smoking cessation service

To motivate youth smokers to quit, the trained peer counselors at the
Youth Quitline service provided smoking cessation counseling to the
recruited smokers according to the “5As” model: 1) Asking about to-
bacco use to assess the participants' nicotine dependence level and the
number of previous cessation attempts; 2) using a risk communication
approach and explaining the negative health effects of active and passive
smoking and the benefits of quitting smoking, thereby Advising them to
quit smoking; 3) Assessing their willingness to quit; 4) designing an
individualized cessation plan to Assist a quit attempt with a prospective
quit date, as a short-term goal, thereby strengthening their self-efficacy
in quitting by increasing their perceived competency in coping with
withdrawal symptoms; and 5) Arranging for telephone follow-ups.

2.4. Instruments

This study used a well-validated structured questionnaire to collect
data (Abdullah & Ho, 2006; Abdullah et al., 2006). The baseline ques-
tionnaire covered: 1) smoking profile, including the types and number of
tobacco products used, age at smoking initiation, number of years of
smoking, and level of nicotine dependence, in addition to HTP use
within the previous 30 days, reasons for HTP use initiation, and the
initiation order of HTP and cigarette use (for HTP users); 2) past ciga-
rette quit attempts lasting more than 24 h within the past 12 months; 3)
level of readiness to quit (preparedness to quit cigarettes within 1 month
vs. after 1 month); 4) perspectives on the importance of, difficulty of,
and confidence in quitting smoking; 5) attitudes towards HTPs; and 6)
demographic characteristics. The study assessed nicotine dependence
levels using the Fagerstrom Test for Nicotine Dependence; the internal
consistency for the Chinese version of this instrument is 0.74 (Huang
et al., 2006). We measured the perspectives on the importance of, dif-
ficulty of, and confidence in quitting smoking by a single-item 11-point
Likert-type scale ranging from O (indicating not at all important/diffi-
cult/confident) to 10 (indicating the most important/difficult/confi-
dent). The study assessed attitudes towards HTPs by the questions “Do
you agree that HTPs are not addictive?”; “Do you agree that HTPs are
better than cigarettes in terms of being less hazardous to health?”; “Do
you agree that HTPs contain less harmful substances than cigarettes?”;
“Do you agree that HTPs can help with smoking cessation?”; and “Do
you agree that HTPs can reduce cigarette smoking?”, with possible re-
sponses of “Strongly agree,” “Agree,” “Disagree,” “Strongly disagree,”
and “Don't know.”

Research assistants conducted telephone follow-ups at 1 week and 1,
3, and 6 months. The primary outcome was the self-reported 7-day point
prevalence of cigarette abstinence (PPA) at the 6 month follow-up. The
secondary outcomes included: 1) self-reported 7-day PPA at the 1-week
and 1- and 3-month follow-ups; 2) cigarette consumption reduction
compared with baseline levels, excluding those who had successfully
quit; 3) cigarette quit attempts lasting for more than 24 h; and 4) the
level of readiness to quit at 1-week and 1-, 3-, and 6-month follow-ups.
The study staff determined the frequency of HTP use within the previous
7 days and 30 days at each follow-up. The study measured the 7-day PPA
using the questions: “Did you smoke any cigarettes in the past 7 days?”
and “How long have you abstained from cigarettes?” The research team
calculated the reduction in cigarette smoking by the change in the
average number of cigarettes per day (CPD) compared to that at base-
line. The study measured CPD using the questions: “How many ciga-
rettes per day, on average, have you smoked in the past 7 days?” and
“How many daily cigarettes, on average, have you smoked on weekdays
and weekends, respectively, in the past 30 days?” (Blank et al., 2016).
We determined the number of cigarette quit attempts using the question,
“Since our last talk, have you ever intentionally attempted to stop
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smoking cigarettes for more than 24 hours?” The study assessed the level
of readiness to quit using the stages of the transtheoretical model. This
tool comprises six statements, including “I have not decided to quit
smoking” (pre-contemplation), “I will quit smoking after 6 months”
(pre-contemplation), “I will quit smoking within 6 months” (contem-
plation), “I will quit smoking within 1 month” and “I will quit smoking
within 1 week” (preparation), and “I don't smoke now” (action) (Pro-
chaska et al., 2015). All measures discussed here are commonly used for
the measurement of smoking behavior.

2.5. Data analysis

We performed the data analyses with the R programming language
for statistical computing and graphics (version 4.0). We adopted a two-
sided statistical significance level of 0.05 for all analyses.

The study used descriptive statistics to detail participants' de-
mographic characteristics and smoking profiles. We used frequency and
percentage or mean and standard deviation (SD) to present categorical
data and continuous data, respectively. We compared differences in
baseline characteristics between the non-HTP users and HTP users using
a chi-squared test for categorical variables and a one-way analysis of
variance for continuous variables.

By combining the data describing HTP use at baseline and at all
follow-ups, we created a composite variable of different patterns of HTP
use. We categorized the participants into HTP never-users (those who
did not use HTPs at baseline nor at any follow-ups); baseline HTP users
(those who used HTPs at baseline only); initiative HTP users (those who
did not use HTPs at baseline but did at the 1-week, 1-month, or 3-month
follow-ups); and persistent HTP users (those who used HTPs at baseline
and at 1-week, 1-month, and 3-month follow-ups). We merged those
who used HTPs at baseline or at the 1-week, 1-month, or 3-month
follow-ups into any HTP users. We identified the participants who had
self-reported 7-day PPA but subsequently reported cigarette use at any
follow-ups as relapsed.

Before performing the regression analyses, we used multiple impu-
tations to handle missing values. We generated 30 datasets with the
imputed missing data using the Markov chain Monte Carlo method (Van
Buuren et al., 2021; White et al., 2011). Then we fit regression param-
eters and corresponding standard errors (SEs) using all the imputed
datasets and Rubin's rules (White et al., 2011).

The study team performed univariable regression analyses with
robust variance to obtain crude relative risks (RRs) for the association of
HTP use with cigarette cessation outcomes at each follow-up, and then
the multivariable regression analyses with robust variance to obtain
adjusted RRs, after adjusting for baseline characteristics that signifi-
cantly differed between the two groups. We performed linear regression
analyses with the same steps as above to obtain the coefficients of cor-
relation between HTP use and the percentage of reduction in cigarette
smoking among the participants. We also performed the corresponding
regression analyses to explore specific associations of different patterns
of HTP use with cigarette cessation outcomes at the 6-month follow-up.
Finally, we performed sensitivity analyses using the complete dataset.

3. Results

Of the 579 participants, we identified 106 (18.3%) HTP users, and
473 (81.7%) non-HTP users at baseline. Of the total participants, the
study recruited 166 (28.7%), 34 (5.9), and 379 (65.5) via incoming calls,
active referrals from other institutions, and outreach activities in schools
or the community, respectively. The study found no significant differ-
ences in recruitment source (p = 0.07) and retention rate (74.5% vs.
74.2%, p = 0.95) between the HTP users and non-HTP users.

Table 1 shows the participants' baseline characteristics. Their mean
age was 19.2 (SD = 2.9) years, with HTP users being older than non-HTP
users (19.9 [SD = 2.8] years vs. 19.0 [SD = 2.9] years; p = 0.004). Most
of the participants were male (82.2%), in postsecondary education
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Table 1
Characteristics of the youth smoking participants by the use of heated tobacco
products at baseline.

All Non- HTP P value
participants HTP users
(N =579) users (n=
n= 106)
473)
Sources 0.07
Incoming calls 166(28.7) 143 23
(30.2) (21.7)
Referral cases 34(5.9) 24(5.1) 10
9.9
Outreach recruitment 379(65.5) 306 73
(64.7) (68.9)
Age 19.2(2.9) 19.0 19.9 0.004
2.9) (2.8)
Sex 0.28
Male 476(82.2) 385 91
(81.4) (85.8)
Female 103(17.8) 88(18.6) 15
(14.2)
Educational attainment” 0.16
Lower secondary 67(12.4) 60(13.6) 7(7.0)
Upper secondary 109(20.1) 90(20.4) 19
(19.0)
Post-secondary 365(67.5) 291 74
(66.0) (74.0)
Employment status® 0.001
Full-time students 176(31.7) 158 18
(35.0) (17.3)
Full-time students and part- 213(38.4) 158 55
time employed (35.0) (52.9)
Fill-time employed 146(26.3) 119 27
(26.4) (26.0)
Unemployed 20(3.6) 16(3.5) 4(3.8)
Marital Status” 0.41
Single 522(97.9) 424 98
97.7) (99.0)
Married/cohabitated 11(2.1) 10(2.3) 1(1.0)
Age of starting smoking” 14.6(3.0) 14.5 14.9 0.23
2.8) (3.9)
Year of regular smoking® 4.9(3.5) 4.9(3.49) 5.7 0.25
(4.6)
Daily cigarette consumption 9.3(7.6) 9.6(7.8) 8.1 0.06
(6.5)
Dosage of HTP consumption
Less than 1 time per week - - 59
(55.7)
1-6 times per week - - 35
(33.0)
Daily user - - 12
(11.3)
Quit attempt >24 h within the 0.06
past year.
Yes 427(73.7) 341 86
(72.1) (81.1)
No 152(26.3) 132 20
(27.9) (18.9)
Nicotine dependency by the 0.04
Fagerstrom Test
Mild (0-3) 388(68.2) 309 79
(66.3) (76.7)
Moderate (4-5) 132(23.2) 111 21
(23.8) (20.4)
Severe (6-10) 49(8.6) 46(9.9) 3(2.9)
Prepare to quit within 1 month 0.03
Yes 226(39.0) 175 51
(37.0) (48.1)
No 353(61.0) 298 55
(63.0) (51.9)
Perspectives on importance of 6.9(2.4) 6.9(2.3) 6.8 0.63
quitting smoking (1-10), (2.6)
mean (SD)*
Perspectives on confidence of 6.2(2.6) 6.0(2.6) 6.7 0.02
quitting smoking (1-10), 2.4
mean (SD)*

(continued on next page)
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Table 1 (continued)

All Non- HTP P value
participants HTP users
(N =579) users (n=
n= 106)
473)
Perspectives on difficulty of 5.6(2.9) 6.0(2.8) 6.0 0.39
quitting smoking (1-10), 2.8)
mean (SD)*
Attitudes towards the HTPs"
HTPs aren't addictive 0.18
Strongly agree/agree 83(20.0) 60(18.5) 23
(25.0)
Strongly disagree/ 333(80.0) 264 69
disagree/don't know (81.5) (75.0)
HTPs are better than <0.001
cigarettes in terms of less
health hazardous
Strongly agree/agree 152(36.5) 102 51
(31.4) (55.4)
Strongly disagree/ 264(63.4) 223 41
disagree/don't know (68.6) (44.6)
HTPs contain less harmful <0.001
substances
Strongly agree/agree 122(29.3) 75(23.1) 47
(51.1)
Strongly disagree/ 295(70.7) 250 45
disagree/don't know (76.9) (48.9)
HTPs can help with smoking 0.005
cessation
Strongly agree/agree 125(30.0) 86(26.6) 39
(41.9)
Strongly disagree/ 291(70.0) 237 54
disagree/don't know (73.4) (58.1)
HTPs can reduce smoking of 0.07
cigarettes
Strongly agree/agree 160(38.6) 117 43
(36.2) (46.7)
Strongly disagree/ 255(61.4) 206 49
disagree/don't know (63.8) (53.3)

Note: Data are n (%) or mean (SD).
# Missing values were excluded.

(67.5%), and single (97.9%). Approximately 38% of the participants
were full-time students but also worked as part-time employees. The
proportion of full-time students working part time was significantly
higher among HTP users than among non-HTP users (52.9% vs. 35.0%;
p = 0.001). The mean daily cigarette consumption was 9.3 (SD = 7.6),
with HTP users consuming slightly fewer cigarettes daily than non-HTP
users (8.1 [SD = 6.5] vs. 9.6 [SD = 7.8]; p = 0.06). The participants'
mean age at smoking initiation was 14.6 (SD = 3.0) years. Among the
HTP users, 11.3% (35/106) were daily HTP users. The participants had
smoked for 4.9 (SD = 3.5) years on average. Approximately 74% (427/
579) of the participants had attempted to quit cigarettes for more than
24 h in the past 12 months. More HTP users reported attempts to quit
than non-HTP users (81.1% vs. 72.1%; p = 0.06), but the study identified
no statistical significant difference. Compared to non-HTP users,
significantly more HTP users had a mild level of nicotine dependence
(76.7% vs. 66.3%; p = 0.04) and were prepared to quit smoking within 1
month (48.1% vs. 37.0%; p = 0.03). HTP users were significantly more
confident in their ability to quit smoking than non-HTP users (6.7 + 2.4
vs. 6.0 = 2.6; p = 0.02). When comparing attitudes towards HTPs,
significantly more HTP users than non-users agreed that “HTPs are
better than cigarettes in terms of being less hazardous to health” (55.4%
vs. 31.4%; p < 0.001); “HTPs contain less harmful substances than
cigarettes” (51.1% vs. 23.1%; p < 0.001); and “HTPs can help with
smoking cessation” (41.9% vs. 26.6%; p = 0.005). In addition, more HTP
users agreed that “HTPs are not addictive” (25.0% vs. 18.5%; p = 0.18)
and “HTPs can reduce cigarette smoking” (46.7% vs. 36.2%; p = 0.07)
than non-HTP users, but this difference was not statistically significant.
Among the HTP users, 90.3% (84/93) had used cigarettes before
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initiating HTP use, 4.3% (4/93) had used HTPs before initiating ciga-
rette use, and 5.4% (5/93) could not remember the order in which they
had started. The top three reasons reported by the HTP users for initi-
ating HTP use were curiosity (48.5%), peer influence (39.4%), and use
as a smoking cessation aid (15.2%).

Of the 473 non-HTP users at baseline, 22 reported the use of HTPs at
the 1-week; 1-, 3-, or 6-month follow-ups. As Table 2 shows, those who
were full-time students and part-time employed, and those who agreed
that HTPs were not addictive were more likely to use HTPs after joining
the smoking cessation service.

Table 3 presents the association between HTP use at baseline and
cigarette cessation outcomes. Self-reported 7-day PPA was statistically
lower among HTP users than among non-HTP users at both the 3- and 6-
month follow-ups (3-month: 15.7% vs. 26.2%, p = 0.04; 6-month: 19.0%
vs. 34.2%, p = 0.009), with adjusted RRs of 0.50 (95% confidence in-
terval [CI]: 0.29-0.86; p = 0.01) at 3 months and 0.47 (95% CI:
0.24-0.91; p = 0.03) at 6 months. The study found no statistically sig-
nificant difference in self-reported 7-day PPA at the 1-week and 1-month
follow-ups between the HTP users and non-HTP users. The study did not
observe any statistically significant differences between the HTP users
and non-HTP users in the mean percentage of reduction in cigarette
smoking (excluding the quitters), the number of cigarette quit attempts,
and the level of readiness to quit at any follow-ups. The number of youth
smokers who had self-reported 7-day PPA but relapsed at any subse-
quent follow-up through the study period was significantly higher
among the HTP users than among the non-HTP users (60.7% vs. 33.9%;
p = 0.008), with an adjusted RR of 4.56 (95% CI: 1.17-17.79; p = 0.03).

Table 4 shows that compared with the HTP never-users (n = 453),
the baseline HTP users (n = 17), initiative HTP users (n = 20), and
persistent HTP users (n = 89) were significantly less likely to abstain
from cigarettes. HTP use patterns were not associated with the mean
percentage of reduction in cigarette smoking, the number of cigarette
quit attempts, or the level of readiness to quit at 6 months. The study
observed similar results for cigarette cessation outcomes at the 6-month
follow-up for any HTP users (n = 126) and HTP never-users. Sensitivity
analyses using the sample of complete cases (Appendix online in Sup-
plementary Table) demonstrated results similar to those reported here.

4. Discussion

To the best of our knowledge, this study is the first to explore the
prospective predictors of HTP initiation and the association of HTP use
with cigarette cessation outcomes among youth smokers who were
willing to receive telephone counseling to support smoking cessation.
The findings indicated that use of HTPs was negatively associated with
abstinence from cigarettes over a 6-month period among youth smokers
using telephone cessation services in Hong Kong. This study, therefore,
reveals that HTPs are likely ineffective tools to aid smoking cessation in
this population.

Employment status and the belief that HTPs were not addictive were
strong predictors of future HTP use among youth smokers. Comparison
of baseline characteristics showed that youth HTP users were less
dependent on nicotine, more ready to quit within 1 month, more had
previously attempted to quit, and had more confidence in their ability to
quit smoking. These findings mirror the use patterns that have been
previously reported in Korea, Japan, and the United States (Sutanto
et al., 2019; Kang et al., 2021; Dunbar et al., 2020). Despite the afore-
mentioned variables being common predictors of abstinence from con-
ventional cigarettes, the youth HTP users reported a lower quit rate. HTP
users and non-HTP users reported similar levels of readiness to quit and
a similar number of cigarette quit attempts at each follow-up. The study
did not identify any difference in cigarette smoking reduction between
the two groups, after excluding quitters. Additionally, HTP users were
significantly more likely to relapse during the study period. These dis-
crepancies in the association between common predictors and outcomes
reveal that smoking cessation was significantly more difficult among
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Table 2
Baseline predictors of HTP imitation during the follow-up period in non-HTP
users at baseline.

HTP Crude P Adjusted P
Initiation RRs value RRs (95% value
(%)* (95% cnPed
cn®e
Sources
Incoming calls 6.3% 1 1
Referral cases/ 3.9% 0.92 0.48 0.91(0.68, 0.54
Outreach (0.73, 1.22)
recruitment 1.16)
Age 4.7% 1.09 0.26 1.03(0.97, 0.35
(0.96, 1.08)
1.27)
Sex
Male 4.4% 1 1
Female 3.4% 0.97 0.90 0.73(0.41, 0.73
(0.62, 1.30)
1.53)
Educational
attainment”
Lower secondary 5.0% 1 1
Upper secondary 2.2% 0.43 0.37 0.64(0.13, 0.60
(0.07, 3.28)
2.67)
Post-secondary 5.2% 1.03 0.96 1.55(0.40, 0.53
(0.29, 6.03)
3.68)
Employment status”
Full-time students 5.1% 1 1
Full-time students 7.6% 2.27 0.11 3.56(1.16, 0.03
and part-time (0.84, 7.99)
employed 6.13)
Full-time employed 0% 0.86 0.73 0.94(0.34, 0.91
(0.38, 2.65)
1.96)
Unemployed 2.5% 0.83 0.82 0.58(0.11, 0.52
(0.17, 2.99)
3.98)
Marital status®
Single 4.5% 1 1
Married/ 10.0% 0.94 0.78 0.89(0.54, 0.53
cohabitated (0.59, 1.45)
1.50)
Age of starting 4.7% 0.95 0.49 0.90 (0.78, 0.16
smoking (0.82, 1.04)
1.10)
Year of regular 4.7% 1.12 0.14 1.10(0.96, 0.17
smoking” (0.97, 1.27)
1.29)
Daily cigarette 4.7% 0.98 0.49 0.93(0.87, 0.04
consumption (0.92, 0.998)
1.04)
Nicotine dependency
Mild (0-3) 3.9% 1 1
Moderate (4-5) 5.4% 1.53 0.38 1.42(0.53, 0.48
(0.60, 3.79)
3.95)
Severe (6-10) 4.3% 1.04 0.97 2.52(0.61, 0.20
(0.23, 9.41)
4.74)
Prepare to quit within
1 month
No 4.7% 1 1
Yes 3.9% 0.63 0.34 0.83(0.36, 0.83
(0.24, 1.88)
1.63)
Quit attempt >24 h
within the past
year.
No 6.2% 1 1
Yes 3.5% 0.54 0.17 0.95(0.41, 0.90
(0.23, 2.21)
1.30)
4.7% 0.06 0.86(0.72, 0.10

1.03)
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Table 2 (continued)

HTP Crude P Adjusted P
Initiation RRs value RRs (95% value
(%)* (95% cpbed
cnPe
Perspectives on 0.85
importance of (0.71,
quitting smoking® 1.01)
Perspectives on 4.7% 0.89 0.15 0.87(0.73, 0.12
confidence of (0.76, 1.04)
quitting smoking® 1.04)
Perspectives on 4.7% 1.01 0.95 0.96(0.81, 0.57
difficulty of (0.86, 1.12)
quitting smoking® 1.17)
Attitudes towards
the HTPs®
HTPs aren't
addictive
Strongly agree/ 10.0% 3.53 0.001 2.86(1.24, 0.01
agree (1.70, 6.61)
7.38)
Strongly 2.3% 1 1
disagree/disagree/
don't know
HTPs are better
than cigarettes in
terms of less health
hazardous
Strongly agree/ 4.7% 1.31 0.89 2.03(0.82, 0.13
agree (0.03, 5.05)
57.98)
Strongly 3.0% 1 1
disagree/disagree/
don't know
HTPs contain less
harmful substances
Strongly agree/ 4.8% 3.06 0.003 2.22(0.90, 0.08
agree (1.46, 5.47)
6.42)
Strongly 3.0% 1 1
disagree/disagree/
don't know
HTPs can help with
smoking cessation
Strongly agree/ 2.9% 1.35 0.11 0.50(0.21, 0.12
agree (0.93, 1.19)
1.98)
Strongly 2.9% 1
disagree/disagree/
don't know
HTPs can reduce
smoking of
cigarettes
Strongly agree/ 2.3% 1.19 0.36 0.74(0.28, 0.54
agree (0.82, 1.94)
1.74)
Strongly 3.1%
disagree/disagree/
don't know

2 A total of 22 non-HTP users at baseline reported the HTPs initiation at 1w/1
m/3 m/6 m follow-ups.

b Multiply imputed.

¢ HTP imitative users refer to the non-HTP users at baseline and any follow-
ups.

4 Multivariable logistic regression with robust variance, adjusting for age,
education attainment, employment status, age of starting smoking, year of
regular smoking, daily cigarette consumptions, level of nicotine dependency,
readiness to quit, quit attempt, perceived importance and confidence of quitting
smoking, attitudes towards the HTPs, and the sources of the participants.

youth HTP users than among non-HTP users.

The negative association between HTP use and cigarette abstinence
may be linked to the patterns of HTP use and reasons for initiating HTP
use. According to previous qualitative interview data, youth smokers are
more likely to experiment with a multitude of tobacco products that
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Table 3
Associations of HTP use at baseline and cigarette cessation outcomes.
n/N (%) Crude RRs (95% CD)™" P value Adjusted RRs (95% CI)""¢ P value
Non-HTP users HTP user
Self-reported 7-day point prevalence of cigarette abstinence
1 week 56/380(14.7) 16/83(19.3) 1.24(1.01, 1.51) 0.04 1.01(0.79, 1.28) 0.96
1 month 84/418(20.1) 18/92(19.6) 0.96(0.79, 1.18) 0.72 0.84(0.66, 1.07) 0.16
3 month 106/404(26.2) 14/89(15.7) 0.81(0.66, 0.99) 0.04 0.50(0.29, 0.86) 0.01
6 month 120/351(34.2) 15/79(19.0) 0.50(0.29, 0.84) 0.009 0.47(0.24, 0.91) 0.03
Attempted to quit cigarettes > 24 h
1 week 178/376(47.3) 45/83(54.2) 1.24(0.77, 1.67) 0.38 1.14(0.92, 1.41) 0.23
1 month 212/383(55.4) 39/80(48.8) 0.76(0.48, 1.24) 0.29 0.69(0.41, 1.15) 0.16
3 month 148/332(44.6) 29/74(39.2) 0.86(0.53, 1.40) 0.55 0.72(0.43, 1.20) 0.21
6 month 223/341(65.4) 51/77(66.2) 1.02(0.62, 1.68) 0.93 0.81(0.48, 1.37) 0.43
Prepared to quit within 30 days
1 week 125/355(35.2) 25/79(31.6) 0.91(0.54, 1.51) 0.71 0.74(—0.43, 1.27) 0.27
1 month 85/310(27.4) 15/63(23.8) 0.91(0.56, 1.50) 0.72 0.60(0.35, 1.01) 0.06
3 month 126/280(45.0) 36/69(52.2) 1.20(0.72, 1.98) 0.49 1.18(0.70, 1.98) 0.53
6 month 96/237(40.5) 23/63(36.5) 0.84(0.48, 1.45) 0.52 1.11(0.67, 1.87) 0.68
Relapse cigarette consumption during the follow-ups®
Relapsed 62/183(33.9) 17/28(60.7) 3.02(1.33, 6.83) 0.008 4.56(1.17, 17.79) 0.03
Mean of %(SD) Crude coefficient (95% CI)™" P value Adjusted coefficient (95% CI)™>¢ P value
Reduction of cigarette consumption compared to baseline’
1 week 31.8%(0.30) 36.0%(0.34) 0.04(—0.04, 0.12) 0.12 0.02(—0.15, 0.10) 0.71
1 month 33.9%(0.29) 28.7%(0.27) —0.05(—0.13, 0.03) 0.27 —0.05(—0.17, 0.06) 0.37
3 month 31.3%(0.31) 28.4%(0.34) —0.03(-0.05, 0.11) 0.31 —0.07(-0.19, 0.06) 0.29
6 month 31.5%(31.5) 24.5%(0.30) —0.07(-0.16, 0.02) 0.09 —0.13(—0.26, 0.003) 0.06

Note: RR, Relative Risk; CI, Confidence Interval; SD, Standard deviation.
# Multiply imputed.
b HTP users refer to the non-HTP users at baseline.

¢ Multivariable logistic regression with robust variance, adjusting for age, education attainment, employment status, age of starting smoking, year of regular
smoking, daily cigarette consumptions, level of nicotine dependency, readiness to quit, quit attempt, perceived importance and confidence of quitting smoking, at-

titudes towards the HTPs, and the sources of the participants.

4 Multivariable linear regression with robust variance, adjusting for age, education attainment, employment status, age of starting smoking, year of regular smoking,
daily cigarette consumptions, level of nicotine dependency, readiness to quit, quit attempt, perceived importance and confidence of quitting smoking, attitudes to-

wards the HTPs, and the sources of the participants.

¢ Participants who had self-reported 7-day point prevalence of cigarette abstinence, but relapsed at any subsequent follow-up.

f Excluded quitters in both nominator and denominator.

have features of perceived luxury, prestige, or novelty, such as HTPs
(McKelvey et al., 2018). We found that most of the HTP users had
initiated HTP use due to curiosity or peer influence, rather than as
smoking cessation aids. Therefore, youth cigarette smokers may be less
likely than older smokers to consider switching from cigarettes to HTPs,
which may hinder users' decisions to completely abstain from cigarettes
(Lee et al., 2020; Mallock et al., 2019; Tucker et al., 2020). Furthermore,
as reported in a previous study, youth smokers used HTPs not as sub-
stitutes for cigarettes but as an alternative in situations where conven-
tional cigarette smoking was not allowed, such as smoke-free areas or
schools (Ratajczak et al., 2020). However, as with the use of traditional
nicotine replacement therapies, HTP use may not promote nicotine
abstinence (Hwang et al., 2019). Rather, the use of HTPs and cigarettes
may increase nicotine intake. Previous studies have shown that higher
nicotine dependence is a barrier to quitting smoking and a predictor of
relapse among youth smokers (El Mhamdi et al., 2013; Siqueira et al.,
2001). In line with these findings, while both HTP users and non-HTP
users received assistance from the cessation service, HTP users ach-
ieved a lower cigarette abstinence rate than their non-HTP-using com-
parators. Given that HTP does not aid cessation, policy-makers should
consider policies or strategies to deter HTP use among youth smokers
under 25 years of age in Hong Kong (Chung et al., 2020; Leigh et al.,
2018).

We examined sociodemographic and smoking-related predictors of
HTP initiation in youth non-HTP users. In contrast to the findings of a
previous study, which reported that younger age and higher educational
attainment were predictors of HTP use among adult smokers in Hong

Kong (Luk et al., 2020), we found that youth non-HTP users who agreed
that HTPs were not addictive and who were full-time students with part-
time employment were more likely to initiate HTP use. Studies have
demonstrated that positive attitudes towards HTPs are linked to HTP
initiation among youth in many countries (Dunbar et al., 2020; Sutanto
et al., 2019). A 10-year cohort study found that adolescents aged 14-18
years who spent more hours working for pay had an elevated risk of
initiating HTP use relative to adolescents who did not take up employ-
ment (Ramchand et al., 2007). Our findings add important information
to the literature by demonstrating a similar association between
employment and initiation of HTP use.

This study has some limitations, however. First, given the observa-
tional design of the cohort study, we could not draw a causal inference,
as the participants self-selected to use HTPs. Although we adjusted for
sociodemographic factors that predicted HTP use and known predictors
of cigarette cessation, including employment status and agreement that
HTPs were not addictive, the potential effects of unmeasured and re-
sidual confounders could not be excluded. Second, the study team
conducted this cohort study through a telephone-based smoking cessa-
tion service. Even though this study also actively recruited participants
from the community, this study could not access youth who were not
willing to use such services and were unreachable via this telephone-
based service. Additionally, due to the difficulties in defining exclusive
cigarette users and accounting for the effects of other tobacco products,
this study excluded individuals who were using other tobacco-based
products. These inclusion and exclusion criteria led to a biased sam-
ple, as dual users tend to use other tobacco products. Most smokers
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Table 4
Associations of different HTP use patterns and cigarette cessation outcomes at 6
months.

Adjusted RR (95% cryhe 5
value

Different HTP use patterns

Self-reported 7-day point prevalence of cigarette abstinence
Never-HTP users (n = 453) 1

Baseline HTP users (n = 17) 0.38(0.21, 0.69) 0.03
Initiative HTPs users (n = 20) 0.45(0.15, 0.92) 0.02
Persistent HTP users (n = 89) 0.18(0.04, 0.86) 0.001

Attempted to quit cigarettes >24 h
Never-HTP users (n = 453) 1

Baseline HTP users (n = 17) 0.76(0.44, 1.31) 0.65
Initiative HTPs users (n = 20) 1.16(0.40, 3.37) 0.79
Persistent HTP users (n = 89) 1.31(0.40, 4.30) 0.32

Prepared to quit within 30 days
Never-HTP users (n = 453) 1

Baseline HTP users (n = 17) 1.21(0.70, 2.08) 0.90
Initiative HTPs users (n = 20) 2.17(0.84, 5.61) 0.11
Persistent HTP users (n = 89) 1.08(0.33, 3.55) 0.50

Reduction of cigarette consumption Adjusted coefficient (95% P

compared to baseline® cp»Pd value
Baseline HTP users (n = 17) —0.11(-0.26, 0.03) 0.13
Initiative HTPs users (n = 20) —0.03(—0.15, 0.21) 0.76
Persistent HTP users (n = 89) —0.07(—0.15, 0.009) 0.08
Any use of HTPs at baseline and follow-ups Adjusted RR (95% CD™™¢ P
value

Self-reported 7-day point prevalence of

cigarette abstinence

Never-HTP users (n = 453) 1

Any HTP users (n = 126) 0.40(0.25, 0.86) 0.01
Attempted to quit cigarettes >24 h

Never-HTP users (n = 453) 1

Any HTP users (n = 126) 0.84(0.52, 1.38) 0.50
Prepared to quit within 30 days

Never-HTP users (n = 453) 1

Any HTP users (n = 126) 1.42(0.87, 2.30) 0.16

Reduction of cigarette consumption
compared to baseline®
Any users (n = 126)

Adjusted coefficient (95% P
CI)H.M value
—0.11(—0.24, 0.01) 0.08

Note: RR, Relative Risk; CI, Confidence Interval; SD, Standard deviation; Never-
HTP users, those who did not use HTP at baseline and any follow-ups; Baseline
HTP user, those who used HTP at baseline only; Initiative HTPs users, those who
did not use HTPs at baseline but at 1w/1 m/3 m follow up; Persistent HTP users,
those who used HTPs at baseline and 1w/1 m/3 m follow-up; Any users, those
who used HTPs at baseline or 1w/1 m/3 m follow-up.

# Multiply imputed.

Y HTP users refer to the non-HTP users at baseline.

¢ Multivariable logistic regression with robust variance, adjusting for age,
education attainment, employment status, age of starting smoking, year of
regular smoking, daily cigarette consumptions, level of nicotine dependency,
readiness to quit, quit attempt, perceived importance and confidence of quitting
smoking, attitudes towards the HTPs, and the sources of the participants.

4 Multivariable linear regression with robust variance, adjusting for age, ed-
ucation attainment, employment status, age of starting smoking, year of regular
smoking, daily cigarette consumptions, level of nicotine dependency, readiness
to quit, quit attempt, perceived importance and confidence of quitting smoking,
attitudes towards the HTPs, and the sources of the participants.

¢ Excluded quitters in both nominator and denominator.

(82.2%) in the cohort were male, which is in-line with the expected ratio
of tobacco users by sex in the Hong Kong population (male: 85.7% vs.
female: 14.3%) (Census and Statistics Department, 2019). Nonetheless,
this imbalance may decrease the generalizability of our findings. Further
studies including more female youth smokers could be conducted at
general cessation clinics to explore the association of HTP use with
cigarette cessation outcomes among a sex-balanced youth population.
Third, all measures were self-reported and the research team determined
that only the 7-day PPA inferred abstinence. Although the original ser-
vice performed a biochemical validation of abstinence, the study carried

Journal of Substance Abuse Treatment xxx (xxxXx) Xxx

out validation only for participants who reported abstinence from all
nicotine-containing products (including HTPs). Evidence surrounding
the ability of existing biochemical methods, including exhaled carbon
monoxide and cotinine tests, to distinguish cigarette smoking from HTP
use remains scarce (Benowitz et al., 2020). Smokers who completely
switch to HTPs are still exposed to carbon monoxide (albeit at a lower
level) and nicotine in HTP emissions (Auer et al., 2017). Nevertheless,
self-reported abstinence is considered acceptable given the minimal
contact between the participants and investigators (Benowitz et al.,
2020). Fourth, given that participants who did not want to quit are more
likely to skip follow-ups, the missing data may have led to bias. Despite a
satisfactory retention rate of 74.3%, with no difference between the HTP
users and non-HTP users, the missing values account for 16.71% of the
baseline and follow-up data. The study used multiple imputations to
address this issue, which reduced bias and increased the precision of the
estimates while preserving the uncertainties of the missing data. The
similarity of the results obtained from the primary analyses and com-
plete case analyses (Appendix online in Supplementary Table) suggests
that our use of multiple imputations was reliable. Finally, this study did
not assess the reasons for youths' initiating HTP use during the follow-up
period. As reported by the HTP users at baseline, the main reasons for
HTP initiation among the youth were curiosity and peer influence,
which are different from reasons that adult HTP users report. Studies
should obtain qualitative information from youth HTP users to explore
their reasons for HTP initiation and their experiences using HTPs. Such
information may enhance our understanding of the association between
HTP use and cigarette cessation among youth smokers.

5. Conclusion

This study showed that among youth smokers who intended to quit
smoking with the assistance of a telephone-based cessation service in
Hong Kong, HTP users were less likely to abstain from tobacco use than
non-HTP users. These findings reveal that HTPs are ineffective tools to
aid smoking cessation in this population.

Supplementary data to this article can be found online at https://doi.
0rg/10.1016/j.jsat.2021.108599.
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Appendix IV

FDA NEWS RELEASE

FDA Authorizes Marketing of IQOS Tobacco Heating System with ‘Reduced Exposure’
Information

Agency Will Closely Monitor Real-World Data to Assess if Marketing Continues to be Appropriate

For Immediate Release:
July 07,2020

Today, the U.S. Food and Drug Administration authorized the marketing of Philip Morris Products S.A.’s “IQOS Tobacco Heating System” as
modified risk tobacco products (MRTPs). (/tobacco-products/advertising-and-promotion/modified-risk-orders)This marks the second set of
products ever to be authorized as MRTPs and the first tobacco products to receive “exposure modification” orders, which permits the

marketing of a product as containing a reduced level of or presenting a reduced exposure to a substance or as being free of a substance when
the issuance of the order is expected to benefit the health of the population. Importantly, the authorization for these products requires the
company to conduct postmarket surveillance and studies to determine whether the MRTP orders continues to be appropriate, including
assessing the potential for increased use among youth.

“Through the modified risk tobacco product application process, the FDA aims to ensure that information directed at
consumers about reduced risk or reduced exposure from using a tobacco product is supported by scientific evidence and
understandable,” said Mitch Zeller, J.D., director of the FDA’s Center for Tobacco Products. “Data submitted by the
company shows that marketing these particular products with the authorized information could help addicted adult
smokers transition away from combusted cigarettes and reduce their exposure to harmful chemicals, but only if they
completely switch. The FDA will closely monitor how IQOS is used by consumers to determine if these products meet this
potential and do not cause increased use among youth! It is important to note that these products are not safe, so people,
especially young people, who do not currently use tobacco products should not start using them or any other tobacco
product.”

The IQOS Tobacco Heating System includes the electronic IQOS device that generates a nicotine-containing aerosol by heating tobacco-filled
sticks wrapped in paper, specifically Marlboro Heatsticks, Marlboro Smooth Menthol Heatsticks and Marlboro Fresh Menthol Heatsticks.

The FDA previously authorized the marketing (/news-events/press-announcements/fda-permits-sale-iqos-tobacco-heating-system-through-

tobacco application (PMTA) pathway.

Today’s action pertains to the separate MRTP applications for these products and further authorizes the manufacturer to market these
specific products with the following information:

“AVAILABLE EVIDENCE TO DATE:

¢ The IQOS system heats tobacco but does not burn it.
¢ This significantly reduces the production of harmful and potentially harmful chemicals.

¢ Scientific studies have shown that switching completely from conventional cigarettes to the IQOS system significantly reduces your
body’s exposure to harmful or potentially harmful chemicals.”

Even with this action, these products are not safe nor “FDA approved.” The exposure modification orders also do not permit the company to
make any other modified risk claims or any express or implied statements that convey or could mislead consumers into believing that the
products are endorsed or approved by the FDA, or that the FDA deems the products to be safe for use by consumers.

There are two types of MRTP orders the FDA may issue: a “risk modification” order or an “exposure modification” order. The company had
requested both types of orders for the IQOS Tobacco Heating System. After reviewing the available scientific evidence, public comments and
recommendations from the Tobacco Products Scientific Advisory Committee, the FDA determined that the evidence did not support issuing
risk modification orders at this time but that it did support issuing exposure modification orders for these products. This determination
included a finding that issuance of the exposure modifications orders is expected to benefit the health of the population as a whole.

In particular, the agency determined the company demonstrated that because the IQOS Tobacco Heating System heats tobacco and does not
burn it, it significantly reduces the production of harmful and potentially harmful chemicals compared to cigarette smoke. Furthermore,
studies showed switching completely from combusted cigarettes to the IQOS Tobacco Heating System significantly reduces the body’s
exposure to 15 specific harmful and potentially harmful chemicals. The toxicological assessment also found that, compared with cigarette
smoke, IQOS aerosols contain considerably lower levels of potential carcinogens and toxic chemicals that can harm the respiratory or
reproductive systems. Additionally, the FDA found that the applications supported the required consumer understanding findings.

Today’s authorization requires Philip Morris Products S.A. to conduct/postmarket surveillance and studies to determine the impact of these
orders on consumer perception, behavior and health, and to enable the FDA to review the accuracy of the determinations upon which the A
orders were based. These postmarket requirements include a rigorous toxicity study using computer models to help predict potential advias§
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effects in users. The orders also require the company to monitor youth awareness and use of the products to help ensure that the marketing
of the MRTPs does not have unintended consequences for youth use. The company must also keep the FDA apprised of efforts to prevent
youth access and exposure.

These requirements are in addition to the postmarket requirements and restrictions previously placed on these products in their April 2019
PMTA authorizations, such as reporting information to the FDA about consumer research studies, sales and advertising information and
adverse experiences, among others. In particular, to limit youth access to the products and to limit youth exposure to IQOS advertising and
promotion, the PMTA authorization placed stringent restrictions on how the products are marketed — particularly via websites and through
social media platforms — by including requirements that advertising be targeted to adults of legal age to purchase tobacco products.

The company must request and receive authorization from the FDA to continue marketing the products with the same modified exposure
information after the initial orders expire in 4 years. The FDA also may withdraw the initial and any potential subsequent exposure
modification orders if the agency determines that, among other things, the orders are no longer expected to benefit the health of the
population as a whole, for example as a result of an uptake in use of the products by youth or former smokers, or a decrease in the number of
current smokers who completely switch to the products.

The MRTP pathway (/tobacco-products/advertising-and-promotion/modified-risk-tobacco-products) outlined in the 2009 Family Smoking
Prevention and Tobacco Control Act allows companies to submit applications for the FDA to evaluate whether a tobacco product may be sold

or distributed for use to reduce harm or the risk of tobacco-related disease. By law, the FDA must also ensure that the advertising and
labeling of modified risk products enables the public to understand the modified risk or modified exposure information and to understand
the significance that information has in the context of total health and in relation to all tobacco-related diseases and health conditions.

The FDA, an agency within the U.S. Department of Health and Human Services, protects the public health by assuring the safety,
effectiveness, and security of human and veterinary drugs, vaccines and other biological products for human use, and medical devices. The
agency also is responsible for the safety and security of our nation’s food supply, cosmetics, dietary supplements, products that give off
electronic radiation, and for regulating tobacco products.

Related Information
¢ Modified Risk Tobacco Products (/tobacco-products/advertising-and-promotion/modified-risk-tobacco-products)

#H#
Inquiries
Media: Consumer:
% Alison Hunt (mailto:Alison.hunt@fda.hhs.gov) . 888-INFO-FDA

. 202-308-5496

© More Press Announcements (/news-events/newsroom/press-announcements)

Top ()
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Appendix V
26/11/2020 WHO statement on heated tobacco products and the US FDA decision regarding IQOS

%”@ World Health

Y Organization

WHO statement on heated tobacco products and
the US FDA decision regarding 1IQOS

27 July 2020 |Statement |Reading time: 2 min (481 words)

WHO takes this opportunity to remind Member States that are Parties to the WHO Framework Convention of Tobacco Control (FCTC) of their obligations under the
Convention. Heated tobacco products are tobacco products, meaning that the WHO FCTC fully applies to these products. (Decision FCTC/COP8(22)) Specifically,
Article 13.4(a) obliges Parties, to prohibit "all forms of tobacco advertising, promotion and sponsorship that promote a tobacco product by any means that are false,
misleading or deceptive or likely to create an erroneous impression about its characteristics, health effects, hazards or emissions."

tisk o human health, e, some toxins are present at higher levelsin HTP aerosols than in conventional cigarette smoke, and there are some adion toxins.
resentin HITP asrosols hat are not présentin Gonventional igarelie SmaKe) The health mpications of exposure {0 hese are unknown,

On 7 July 2020, the US FDA authorized the marketing of a heated tobacco product, the IQOS Tobacco Heating System, under the Federal Food, Drug and Cosmetic
Act. This Act requires pre-market authorization of new tobacco products before they can be placed on the US market.

The US FDA statement noted that, “Even with this action, these products are not safe nor “FDA approved”. The exposure modification orders also do not permit the
company to make any other modified risk claims or any express or implied statements that convey or could mislead consumers into believing that the products are
endorsed or approved by the FDA, or that the FDA deems the products to be safe for use by consumers.”

The US FDA authorization rejected claims that the use of the product i fess harmful than another tobacco product o reduces fisks to health, The FDA orders aso

require the company to monitor youth awareness and use of the products to help ensure that the marketing of the MRTPs does not have unintended consequences
for youth use. The company must also keep the FDA apprised of efforts to prevent youth access and exposure.

Given that health may be affected by exposure to additional toxins when using HTPs, Elaifs that HTPS fedlice exposure to harmful chemicals relative to)

Moreover, the relevant orders grant a temporary market authorization within the US and are based on factors specific to the US, which is not a Party to the WHO
Framework Convention on Tobacco Control (WHO FCTC).

All tobacco products pose risks to health and WHO urges full implementation of the WHO FCTC. Rigorous implementation will support quit attempts and reduce

intation by non-users of tbacco products, especial the young, (WO FegorMENds Gessalon of all 105860 Use il infenentons sich as brief e fiom health

Subscribe to our newsletters —

Heated Tobacco products information sheet

https://www.who.int/news/item/27-07-2020-who-statement-on-heated-tobacco-products-and-the-us-fda-decision-regarding-igos 11


https://www.who.int/
https://www.who.int/news-room/newsletters
https://www.fda.gov/news-events/press-announcements/fda-authorizes-marketing-iqos-tobacco-heating-system-reduced-exposure-information
https://www.who.int/tobacco/publications/prod_regulation/heated-tobacco-products/en/#:~:text=What%20is%20a%20heated%20tobacco,)%2C%20which%20makes%20HTPs%20addictive.
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Appendix VI

7 T\

S~

WHO FRAMEWORK CONVENTION
ON TOBACCO CONTROL

Conference of the Parties to the
WHO Framework Convention
on Tobacco Control

Eighth session
Geneva, Switzerland, 1-6 October 2018 6 October 2018

DECISION

FCTC/COP8(22) Novel and emerging tobacco products

The Conference of the Parties (COP),

Recalling the WHO Framework Convention on Tobacco Control (WHO FCTC), and in
particular its Article 6 (Price and tax measures to reduce the demand for tobacco), Article 7 (Non-price
measures to reduce the demand for tobacco), Article 8 (Protection from exposure to tobacco smoke),
Acrticle 9 (Regulation of the contents of tobacco products), Article 10 (Regulation of tobacco product
disclosures), Article 11 (Packaging and labelling of tobacco products) and Article 13 (Tobacco
advertising, promotion and sponsorship);

Noting the report of WHO to the Sixth session of the COP (FCTC/COP/6/14) on the evolution
of new tobacco products, related marketing strategies, and the conclusions and recommendations
provided in that report, including on their toxicity, addictive potential, perception and potential impact
on public health;

Recalling decision FCTC/COP7(14) to inter alia invite WHO to continue to monitor and
examine market developments and usage of novel and emerging tobacco products, such as “heat-not-
burn” tobacco products, and to report progress to future sessions of the COP;

Noting the report of WHO on technical matters related to Articles 9 and 10 of the WHO FCTC
which covers market developments of heated tobacco products (document FCTC/COP/8/8);

Noting also that heated tobacco products are being marketed with claims of “reduced risk”
“cleaner alternatives to conventional cigarettes” and smoke-free alternatives to smoking conventional
cigarettes;

Recognizing heated tobacco products are tobacco products and are therefore subject to
the provisions of the WHO FCTC,;

Recognizing also that the properties of certain novel and emerging tobacco products such as
heated tobacco products may pose regulatory challenges regarding their definition and classification,
e.g. in relation to the emissions they produce, and that these may pose challenges for the
comprehensive application of the WHO FCTC,;



FCTC/COP8(22)

Recognizing further that some Parties have adopted various regulatory strategies with respect to

heated tobacco products, in particular concerning their inclusion in smoke-free legislation;

Noting that the new generation of heated tobacco products have not been on the market for long,

which results in very few Parties having experience regulating them or having insufficient measures to
regulate the devices used to heat the tobacco;

Noting also that there is currently limited guidance to guide Parties on the classification and

regulation of heated tobacco products,

1.

THANKS WHO for its report to the COP on technical matters related to Articles 9 and 10 of the
WHO FCTC, relevant publications cited therein and in particular the background document on
the market monitoring of heated tobacco products cited therein (document FCTC/COP/8/8);

REQUESTS the Convention Secretariat to invite WHO and, as appropriate, the WHO Tobacco
Laboratory Network (TobLabNet):

(@) to prepare a comprehensive report, with scientists and experts, independent from the
tobacco industry, and competent national authorities, to be submitted to the Ninth session of the
COPon research and evidence on novel and emerging tobacco products, in particular heated
tobacco products, regarding their health impacts including on non-users, their addictive
potential, perception and use, attractiveness, potential role in initiating and quitting smoking,
marketing including promotional strategies and impacts, claims of reduced harm, variability of
products, regulatory experience and monitoring of Parties, impact on tobacco control efforts and
research gaps, and to subsequently propose potential policy options to achieve the objectives
and measures outlined in paragraph 5 of the present decision;

(b) to examine the chemical and physical processes these products are undergoing during use,
including the characterization of emissions;

(c) to assess whether the available standard operating procedures for contents and emissions
are applicable or adaptable to heated tobacco products;

(d) to advise, as appropriate, on suitable methods to measure the contents and emissions of
these products;

REQUESTS the Convention Secretariat:

(@) to examine possible challenges these products are posing for the comprehensive
application of the WHO FCTC and in particular those articles and guidelines referring to
definitions/terminology and to tobacco smoke, while considering the need to adapt these
guidelines;

(b) to advise, as appropriate, on the adequate classification of novel and emerging tobacco
products such as heated tobacco products to support regulatory efforts and the need to define
new product categories;




FCTC/COPS8/(22)

INVITES Parties to take note of the report produced by WHO (document FCTC/COP/8/8);

REMINDS Parties about their commitments under the WHO FCTC when addressing the
challenges posed by novel and emerging tobacco products such as heated tobacco products and
devices designed for consuming such products, and consider prioritizing the following measures
in accordance with the WHO FCTC and national law:

(@)
(b)

(©)
(d)

(€)
)

(9)

(h)

to prevent the initiation of novel and emerging tobacco products;

to protect people from exposure to their emissions and to explicitly extend the scope of
smoke-free legislation to these products in accordance with Article 8 of the WHO FCTC;

to prevent health claims from being made about novel and emerging tobacco products;

to apply measures regarding advertising, promotion and sponsorship of novel and
emerging tobacco products in accordance with Article 13 of the WHO FCTC,;

to regulate the contents and the disclosure of the contents of novel and emerging tobacco
products in accordance with Articles 9 and 10 of the WHO FCTC,;

to protect tobacco-control policies and activities from all commercial and other vested
interests related to novel @nd emerging tobacco (roducts, including interests of
the tobacco industry, in accordance with Article 5.3 of the WHO FCTC;

to regulate, including restrict, or prohibit, as appropriate, the manufacture, importation,
distribution, presentation, sale and use of novel and emerging tobacco products, as
appropriate to their national laws, taking into account a high level of protection for human
health;

to apply, where appropriate, the above measures to the devices designed for consuming
such products;

INVITES Parties, the Convention Secretariat and WHO to comprehensively monitor market
developments and the use of novel and emerging tobacco products, including the relevant
questions in all appropriate surveys and reports such as the WHO FCTC reporting instrument
and to report on it at regular intervals.

(Fifth plenary meeting, 6 October 2018)
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Appendix VII

ERS position paper on heated tobacco products

A statement prepared by the ERS Tobacco Control Committee

What are heated tobacco products?

Heated tobacco is a new nicotine delivery system that is commonly referred to as “Heat-not-Burn” by the
tobacco industry. Heated tobacco products consist of a small tobacco stick that is heated electronically, rather
than burned. The tobacco industry is actively pursuing the market with sales on the rise of products such as
iQOS;, ‘glo), and ‘revo’.

Tobacco industry research claims a 90-95% reduction in harm

According to a press release by the tobacco industry the main ingredient in their heated tobacco products is
water, whereas the main ingredient is tar in conventional cigarettes, The tobacco industry claims that there is a
90-95% reduction in harmful and potentially harmful substances and toxicity'.

Digging deeper into tobacco industry research: not the full picture

However, tobacco companies have not informed the public that 'some harmful substances were found in high
concentrations in. their studies, e.g.: particulate matter, tar, acetaldehyde (a carcinogen), acrylamide (a potential
carcinogen) and arl acrolein metabolite (toxic and irritant) 2-6, Some studies found much higher concentrations
of formaldehyde (a potential carcinogen) in heated tobacco products than in conventional cigarettes” 8.
Independent research: a substantially higher risk than claimed by the tobacco industry

Historically, there is strong evidence that studies performed by the tobacco industry or by researchers funded
by the tobacco industry cannot be trusted® '3, Former employees and contractors have detailed irregularities in

the clinical experiments on heated tobacco products performed by the industry'%,

Independent research shows thatiacrolein (toxic and irritant) is reduced by only 18%'>, formaldehyde (2
potential carcinogen) by 26%°, benzaldehyde (a potential carcinogen) by 50%° and the level of TSNAs
(carcinogens) is one fifth of those of conventional combustion cigarettes!®. Furthermore, the (potentially
carcinogenic substance acenaphthene is found to be almost three times higher than in conventional cigarettes'’
and nicotine and tar levels have been found to be almost identical to a conventional cigarette!’. An
experimental animal study found that expesure to iQOS led to decreased blood vessel function by 60% -
comparable to that induced by cigarette smoke!®. In addition, a study found that users of iQOS may be forced
to smoke at a rapid pace which could lead to an increase in intake of carbonyls (potentially carcinogenic) and

nicotine, inducing a high level of nicotine dependence!®.

What does ERS recommend?

Even though heated tobacco products may perhaps be less harmful for smokers they nevertheless remain both
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harmful and highly addictive, and there may be a risk that smokers will switch to heated tobacco products
instead of quitting. ERS cannot recommend any product that is damaging to the lungs and human health.

Why does ERS make this recommendation?

Heated tobacco products:

1, Are harmful and addictive

2. Undermine smokers’ wish to quit

3. Undermine ex-smokers’ wish to stay smoke-free
4. Are a temptation for non-smokers and minors
5. Impose a risk of re-normalisation of smoking

6. Impose a risk of dual use with conventional cigarettes

It is tempting to recommend smokers to switch to heated tobacco products without considering all the
consequences. Experiences with e.g. filter cigarettes and light cigarettes have shown that ‘safer products’
undermine smokers’ wish to quit, and they have not improved smokers’ health?. Quoting the tobacco industry
on ‘safer products” “Quitters may be discouraged from quitting, or at least kept in the market longer ..."2!, We
must remember that two to three out of four smokers want to quit?? and almost all smokers regret that they
started to smoke?? 24, Also, many smokers want to quit because they want to regain control of their life?> 26,
and get cured of their nicotine dependency - this will not happen if they switch to heated tobacco products. A
majority of smokers want to quit, and there is not a ‘hardening’ of smokers®” - on the contrary there are fewer
hard core smokers?® and they report being less dependent®®, We have no evidence that heated tobacco products
are efficient as a smoking cessation aid. Dual use is very frequent for other harm reduction products such as
e-cigarettes (approx. 70-80%) 30,31 and snuff/snus (>40%) 32 and dual use of heated tobacco cigarettes
combined with conventional cigarettes cannot be ruled out. Finally, ex-smokers and never-smokers might be

tempted to start using this ‘harmless’ product and a renormalisation of smoking in the public might occur??,

The European Commission underlines that “with regard to the sale, presentation and manufacturing of these
products within the European Union, the relevant provisions of the Tobacco Products Directive apply and
should be enforced. This includes the ban on misleading elements foreseen by Article 13 and notably any
suggestions that a particular tobacco product is less harmful than others4.

Member states are currently assessing the toxicity of these products. For example, there is concern in the UK
“over the potential for non-smakers including children and young people, who would not otherwise start to
smoke cigarettes, to take up using these products as they are not without risk. There was also concern over
whether use of these products would lead people to take up smoking cigarettes”>,

An expert scientific panel has advised the Food and Drug Administration (FDA) to vote against the tobacco
industry’s claim that heated tobacco products cut the risk of tobacco-related diseases and that iQOS is less
risky than continuing to smoke cigarettes,

Conclusion

Heated tobacco products, regular tobacco smoking and smokeless tobacco for oral or nasal use are all addictive
and carcinogenic to humans?” 33, We should not allow debate around the new tobacco products to distract us
from. the main job at hand - promoting regulatory measures that we know are effective at reducing smoking
and continue to support those who wish to quit smoking.
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lil hybrid / E-cigarette

DESIGN
AWARD
2019

Discipline: Product

The electronic cigarette market is now divided into two main product types: heat-not-burn tobacco products using
cigarettes, and vape-type products using cartridges of liquid nicotine. lil Hybrid is world's first product to combine the
advantages of both product types. It is designed for anyone to use in an easy and convenient way. For easy use by all
types of e-smokers, all mechanical factors were completely removed so that a single button controls all functions of the

product.
DATE OF LAUNCH 2018
DEVELOPMENT TIME up to 12 months
TARGET REGIONS Asia
TARGET GROUPS Consumer / User

Client / Manufacturer

KT&G

KT&G
Seoul, South Korea

GO TO PROFILE(/PROFILE/12662-KTG)

Design

KT&G

KT&G
Seoul, South Korea

Minchul Kim(Lead Designer), Sumi Shin, Wangseop
Lim

GO TO PROFILE(/PROFILE/12662-KTG)
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BAT Korea launches vaping e-cigarette Glo sens

@ @ @ | « Backto List More article by this Writer

British American Tobacco launched a fusion technology-based hybrid e-cigarette Glo Sens on Tuesday in South
Korea, seeking to counter competition from KT&G’s Lil Vapor and American startup Juul Labs” Juul.

According to the company, Glo sens -- which was launched here first globally -- is powered by Taste Fusion
Technology, which combines vaping with real tobacco. By heating a Neo pod, which contains flavored liquid, the
vapor goes through a tobacco pod and delivers the taste of real tobacco with rich and satisfying flavor, it said.

BAT Korea said that vapor products until now have fallen short of consumer expectations due to nicotine
concentration restrictions.

‘We believe that the rich flavors, authentic tobacco taste and instant usability of this device will provide a next-
generation experience for consumers looking for alternative cigarettes,” said BAT Korea Chief Marketing Officer Alper
Yuce.

Alper Yuce, BAT Korea’s chief marketing officer, speaks during a press conference held in Seoul on Tuesday. (BAT Korea)

Juul, which landed here in March, contains 0.7 milliliter of nicotine, a lot less compared to options available in the US
- 1.7ml, 3mland 5ml.

BAT Korea said the vapor that consumers inhale contains around 99 percent less toxicants and has less odor, when
compared to smoke from a 1R6F reference cigarette with approximately 9 milligram of tar.

The 1R6F reference cigarette is widely used as a monitor for mainstream smoke analysis and in vitro and in vivo
toxicological data of cigarettes and novel tobacco products.
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Glo Sens (BAT Korea)

Astarter kit of Glo sens includes a device, a cap, a pouch, a charging cable which altogether costs 50,000 won. A neo
pod which comes with three tobacco pods and one liquid pod will be sold at 4,500 won. Products are available at glo

flagship stores and convenience stores nationwide.

By Kim Da-sol (ddd@heraldcorp.com)
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Moderna to supply 7m doses of Samsung’s new foldable phones  Downpours, strong winds forecast New COVID-19 cases fall below

vaccines to Korea by early Sept. draw strong preorders: reports in Jeju, southern coastal areas,as 1,500, toughest virus curbs
typhoon expected to make landfall extended

New COVID-19 cases dipto 1,600s, Moon says vaccinations 'faster Incheon airport's passenger traffic  US, Russian nuclear envoys in
virus curbs extended for2weeks  than expected' as half of hits high for 2021 in early Aug. Seoul to discuss North Korea
population gets first shots
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