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ABSTRACT

INTRODUCTION Electronic cigarettes (ECs) and heated tobacco products (HTPs)
face growing skepticism regarding their safety and effectiveness in promoting
conventional cigarettes (CCs) cessation. Understanding patterns of use of these
products and their health effects is essential on a public health perspective.
METHODS Between October 2023 and March 2024, a cross-sectional sample of 22428
Italian adults was recruited through an online panel. Participants completed a
structured self-reported questionnaire on their use of CCs, ECs, and HTPs and
any adverse events including dry cough, sore throat and dry mouth experienced
during or after each product use. We used multivariable logistic regression models
to assess adjusted odds ratios (AORs) of reporting at least one CC-related adverse
event in dual/poly users (CC plus EC and/or HTP) versus CC-only smokers.
ResuLTS GG use was reported by 75.6% of EC users and 80.3% of HTP users. At least
one product-specific adverse events was reported by 68.2%, 44.7% and 44.5% of
CC, EC and HTP users, respectively. Compared to CC-only smokers, CC smokers
also using ECs (AOR=1.32; 95% CI: 1.17-1.50), also using HTPs (AOR=1.14; 95%
CI: 1.01-1.30) and also using ECs and HTPs (AOR=1.50; 95% CI: 1.29-1.75) had
a higher likelihood of experiencing at least one CC-related adverse event.
concLusions The combination of CCs with ECs and/or HTPs increases the likelihood
of adverse events related to CC smoking. To these figures we must add the far
from negligible number of adverse events due to EC or HTP use. Our findings are
consistent with the growing evidence of a higher harm for dual users compared to
CC-only smokers, suggesting that EC and HTP may undermine rather than support
tobacco control efforts.
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INTRODUCTION

Tobacco smoking remains one of the leading causes of preventable morbidity
and mortality worldwide, accounting for 8 million deaths per year'?. Over the last
decades, novel nicotine and tobacco containing products such as electronic cigarettes
(ECs) and heated tobacco products (HTPs) have been introduced to the market and
marketed as safer options for smokers unable to quit conventional cigarettes (CCs)**.
Understanding the patterns of use of these products is crucial for public health, as the
combined use of CCs and novel products could exacerbate health risks by exposing
users to multiple sources of harm. Therefore, assessment of the short- and long-term
health effects of these products is essential to inform evidence-based regulatory

AFFILIATION

1 Department of Medical
Epidemiology, Istituto di Ricerche
Farmacologiche Mario Negri
IRCCS, Milan, Italy

2 Department of Public Health,
Experimental and Forensic
Medicine, School of Public
Health, University of Pavia, Pavia,
Italy

3 Medical Direction, Fondazione
IRCCS Policlinico San Matteo,
Pavia, Italy

4 Department of Epidemiology,
Care and Public Health Research
Institute, Maastricht University,
Maastricht, The Netherlands

CORRESPONDENCE TO

Silvano Gallus. Department of
Medical Epidemiology, Istituto di
Ricerche Farmacologiche Mario
Negri IRCCS, Via Mario Negri 2,
20156 Milan, Italy

E-mail: silvano.gallus@

ORCID ID: https://orcid.org/0000-
0002-8967-0400

KEYWORDS

electronic cigarettes, heated
tobacco products, smoking,
adverse events, health effects

Received: 28 July 2025
Revised: 5 September 2025
Accepted: 8 September 2025

Published by European Publishing. © 2025 Scala M. et al. This is an Open Access article distributed under the terms of the Creative Commons Attribution 4.0 International 1

License. (https://creativecommons.org/licenses/by/4.0/)



https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.18332/tpc/210416
mailto:silvano.gallus@marionegri.it
mailto:silvano.gallus@marionegri.it
https://orcid.org/0000-0002-8967-0400
https://orcid.org/0000-0002-8967-0400

Research Paper

Tobacco Prevention & Cessation

decisions and public health strategies.

Contrary to their intended role as cessation
tools for adult smokers, novel tobacco and nicotine
products have gained considerable popularity
among younger populations, including non-
smokers, who initiate nicotine dependence by using
these products®’. Moreover, studies consistently
show that a significant proportion of users are dual
users, combining these products with conventional
cigarettes®®'’. Evidence from many independent
longitudinal studies suggests that these products
are not effective in smoking cessation and that
dual users are more likely to continue smoking
CCs™'"'2. The health risks associated with smoking
are well documented and include a wide range of
serious conditions, from cardiovascular diseases
to cancer. For novel tobacco products, the World
Health Organization (WHO), supported by several
independent studies, has highlighted the potential
risks associated with exposure to harmful substances
present in aerosols and emissions''#1°.

Detailed analyses of patterns of use of ECs and
HTPs - exclusively and in combination with CCs
- are needed to assess in detail how users approach
these products and, in particular, to understand how
short-term effects such as adverse events vary with
different patterns of product use (e.g. exclusive,
dual or poly use). In addition, longitudinal data on
the medium- and long-term effects of exclusive and
combined use of these products remain scarce, with
the first observational studies showing an increased
risk of lung cancer and other diseases in EC users and
dual users'®”. Such data are essential to assess their
long-term effects and public health implications.

In this study, we recruited a large sample of Italian
adults, including both smokers and non-smokers,
to assess the patterns of use of tobacco and nicotine
products and the adverse events associated with
their consumption. The present analysis represents
the baseline of a longitudinal study that will provide
the opportunity to investigate not only the short-
term adverse effects associated with the use of these
products, but also the development of medium- and
long-term health outcomes.

METHODS

The present study is based on cross-sectional data
collected at baseline from a longitudinal study of

Italian adults. Between October 2023 and March 2024,
a sample of adults aged 18-93 years was recruited via
Computer-Assisted Web Interviewing (CAWI) from
the DOXA (a market research company) online panel.
The study sample was based on a non-probability,
convenience sampling approach. The study protocol
was approved by the Ethics Committee of Mario
Negri Institute (Ethics Committee of Fondazione
IRCCS Istituto Neurologico Carlo Besta, ID: 09,
date: 9 November 2022). The inclusion criteria were
an age of at least 18 years and residence in Italy.
This baseline sample serves as the foundation for a
prospective cohort study that will follow participants
over the coming years, allowing future analyses of
trends in tobacco and nicotine product use and related
health outcomes.

Baseline data collection included information
on tobacco and nicotine product consumption (full
questions in Supplementary file Box 1), covering
patterns of use for each product (CCs, ECs and
HTPs), as well as the combination of these products.
Patterns of use were categorized into exclusive
use (CC-only, EC-only or HTP-only), dual use
(combined use of two products), and poly use
(combined use of the three products). Individuals
included in the study were characterized according
to their consumption of CCs, ECs, and HTPs.
Participants were asked to report any adverse effects
they experienced during or after using each specific
device. For each product, users (i.e. current smokers
for CCs, and both occasional and regular current
users for ECs and HTPs) were asked whether they
experienced one or more of a structured list of a
priori defined adverse events that could be associated
with the use of the product, either during or after its
use'®: dry cough, sore throat, mouth dryness, vertigo,
headache, constriction of the respiratory tract, mouth
irritation, nausea, dizziness, burns to the lips, mouth
ulcers, and other adverse effects. This approach,
based on symptom-specific questions rather than
open-ended reporting, was designed to improve data
consistency and comparability. The main outcomes
considered in the analyses were the reporting of at
least one adverse event and the mean number of
different adverse events reported.

Statistical analysis
Descriptive analyses, using frequencies and
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percentages for categorical variables, and means and
standard deviations (SD) for continuous variables,
were conducted to characterize our sample. The
sociodemographic variables included sex (male,
female), age (18-24, 25-44, 45-64, >65 years),
marital status (married/cohabiting, divorced/
separated, widowed, single), economic status (above
the Italian mean, average, below the Italian mean), and
education level (middle school or lower, high school,
university degree or higher), and behavioral variables
on tobacco and nicotine products consumption. The
frequencies of exclusive and combined use of CCs,
ECs and HTPs were assessed to determine patterns
of product consumption, including dual and poly use.
The frequencies of adverse events experienced during
or after product use, were assessed by consumption
type (exclusive use, dual use, or poly use) to highlight
whether different patterns of use influenced the
number of different adverse events reported. Since
the number of adverse events was not normally
distributed, a negative binomial model was performed
to compare the mean number of different adverse
events associated with CC use between exclusive
CC smokers and CC smokers who also used ECs
or HTPs. A multivariable logistic regression model
adjusted for possible confounders such as age, sex
and smoking intensity (i.e. number of CCs smoked
per day) was used to calculate adjusted odds ratios
(AORs) of experiencing at least one type of adverse
event according to use patterns, comparing exclusive
CC smokers with dual users of CCs plus ECs and/or
HTPs. These analyses aimed to identify significant
differences in adverse event reporting based on usage
patterns. All statistical analyses were performed using
SAS (version 9.4).

RESULTS

Our sample included 22428 Italian adults (9792
men and 12636 women) with a mean age of 47.9
years (Supplementary file Table 1). Overall, 42.7%
of participants reported to be never CC smokers,
24.8% former smokers and 32.5% current smokers.
Regarding ECs, 78.6% of participants had never used
them, 9.1% were former users and 12.3% were current
users, including 7.2% occasional users and 5.1%
regular users. Finally, 81.7% of participants reported
never using HTPs, 7.8% were former users and 10.6%
were current users, including 5.3% occasional and

5.2% regular users (Table 1).

Patterns of exclusive and combined CC, EC and
HTP use are detailed in Figure 1 and Supplementary
file Table 2. Out of 7293 current smokers of CCs,
60.2% were exclusive smokers of CCs, of 2760
current EC users 17.9% were exclusive users of ECs,
and of 2369 current HTP users 12.1% were exclusive
users of HTPs. Overall, 82.1% of EC users and 87.9%
of HTP users, were dual or poly users. In particular,
75.6% and 80.3% of EC and HTP users, respectively,
reported also using CCs. Among CC smokers, the
average number of CCs smoked per day was 10.7 and
did not significantly differ between exclusive, dual
and poly users.

Participants reported a range of adverse events
experienced during or after using each tobacco or
nicotine product (Table 2). The mean number of
different adverse events reported was 1.41 for CC
consumption, 0.78 for EC use and 0.74 for HTP
use. Among CC smokers, 31.8% reported no adverse
events, 29.0% reported one type of event, 19.8%
two, 19.4% reported three or more types of adverse
events. Among EC and HTP users 55.3% and 55.5%
experienced no adverse effects, respectively, and

Table 1. Tobacco and nicotine product use among
adults included in the study, Italy, 2023-2024
(N=22428)

Productuse

Conventional cigarettes

Never 9581 (42.7)
Former 5554 (24.8)
Current 7293 (32.5)

Electronic cigarettes

Never 17635 (78.6)
Past 2033 (9.1)
Current 2760 (12.3)
Occasional 1616 (7.2)
Regular 1144 (5.1)
HTPs

Never 18313 (81.7)
Past 1746 (7.8)
Current 2,369 (10.6)
Occasional 1195 (5.3)
Regular 1174 (5.2)

HTP: heated tobacco product. a The full set of questions used to define and categorize
tobacco and nicotine product use is reported in Supplementary file Box 1.
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Figure 1. Pattern of exclusive, dual, and poly use among conventional cigarette smokers, electronic cigarette
users and heated tobacco product users, Italy, 2023-2024
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CC: conventional cigarette. EC: electronic cigarette. HTP: heated tobacco product. Percentages indicate the proportion of users who consume CCs plus ECs and/or HTPs. N:
number of participants.

Figure 2. Average number of different adverse events experienced during or after the use of conventional
cigarettes, electronic cigarettes or heated tobacco products, by pattern of product consumption among adults
included in the study, Italy, 2023-2024 (N=22428)
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CC: conventional cigarette. EC: electronic cigarette. HTP: heated tobacco product.
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Table 2. Number and type of adverse events experienced during or after the use of conventional cigarettes,
electronic cigarettes and heated tobacco products among adults included in the study, Italy, 2023—-2024

(N=22428)
n (%) n (%) n (%)
Number of different adverse events reported
0 2318 (31.8) 1527 (55.3) 1315 (55.5)
1 2115 (29.0) 706 (25.6) 642 (27.1)
2 1446 (19.8) 302 (10.9) 252 (10.6)
3 830 (11.4) 140 (5.1) 97 (4.1)
>4 584 (8.0) 85(3.1) 63 (2.7)
Mean (SD) 1.41 (1.46) 0.78 (1.17) 0.74 (1.15)
Adverse events
Dry cough 2919 (40.0) 429 (15.5) 360 (15.2)
Sore throat 1521 (20.9) 247 (8.9) 194 (8.2)
Dryness at the mouth 1475 (20.2) 435 (15.8) 376 (15.9)
Vertigo 867 (11.9) 149 (5.4) 126 (5.3)
Headache 837 (11.5) 196 (7.1) 142 (6.0)
Constriction of the respiratory tract 764 (10.5) 96 (3.5) 77 (3.3)
Mouth irritation 720 (9.9) 195 (7.1) 166 (7.0)
Nausea 507 (7.0) 203 (7.4) 147 (6.2)
Dizziness 277 (3.8) 64 (2.3) 52 (2.2)
Burn to the lips 235(3.2) 76 (2.8) 66 (2.8)
Mouth ulcer 129 (1.8) 38 (1.4) 41 (1.7)
Other 68 (0.9) 23 (0.8) 15 (0.6)

CC: conventional cigarette. EC: electronic cigarette. HTP: heated tobacco product. SD: standard deviation.

8.2% and 6.8%, respectively, reported three or more
adverse events. Dry cough was the most frequently
reported event for CC smoking (40.0%), followed
by sore throat (20.9%), mouth dryness (20.2%) and
vertigo (11.9%). For ECs, the most common events
were mouth dryness (15.8%), dry cough (15.5%),
sore throat (8.9%) and nausea (7.4%). Similarly,
HTP users most commonly reported mouth dryness
(15.9%), dry cough (15.2%), sore throat (8.2%) and
mouth irritation (7.0%) (Table 2; and Supplementary
file Figure 1).

Among CC smokers, mean number of different
adverse events for CC smoking increased from
1.29 (SD=1.36) for exclusive CC smokers to 1.65
(SD=1.61; p<0.001 compared with exclusive CG
smokers) for those also using ECs, 1.63 (SD=1.61;
p<0.001) for those also using HTP, and 1.73
(SD=1.69; p<0.001) for those using EC and HTP

(Figure 2; and Supplementary file Figure 2). In
multivariable models adjusted for age, sex and
smoking intensity, CC smokers also using EC
(AOR=1.32; 95% CI: 1.17-1.50), also using HTP
(AOR=1.14; 95% CI: 1.01-1.30) and also using
both EC and HTP (AOR=1.50; 95% CI: 1.29-1.75)
had a higher likelihood of experiencing at least one
adverse event compared to exclusive CC smokers

(Supplementary file Table 3)".

DISCUSSION

In this study, we analyzed baseline data from a large
sample of Italian adults to investigate patterns of
use of tobacco and nicotine-containing products,
as well as adverse events associated with their use.
Our findings revealed that exclusive use of ECs and
HTPs is uncommon, with most users opting for dual
or poly use, combining these products with CCs. Dual
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users of CCs and novel tobacco and nicotine products
reported a higher number of different adverse events
during or after cigarette smoking compared with CC-
only smokers, highlighting the increasing harm of
combining conventional and novel products.

Among current EC users, only fewer than one
in five were exclusive users, while the majority
combined their use with other tobacco products.
Similarly, among current HTP users, only one in
eight were exclusive users, while the rest were dual
or poly users. Dual use with CCs was particularly
prevalent, with three-quarters of EC users and four-
fifths of HTP users also smoking CCs. These findings
confirm that large majority of users of novel products
combine them with existing or acquired smoking
behavior, rather than using them as an alternative.
This pattern of dual or poly use underlines the
limited role of these devices in promoting complete
cessation of conventional smoking. Instead, it may
reflect a common behavior of using novel devices
alongside CCs to obtain nicotine in places where
cigarette use is prohibited. Our results are in
broad agreement with previous findings. A recent
systematic review based on representative samples
found that about two-thirds of HTP users were
dual users, combining HTP use with conventional
cigarettes®. In addition, independent research
shows that smokers who use novel products are
less likely to quit than exclusive smokers”'"'2. The
low prevalence of exclusive use of novel products
observed in our sample supports this interpretation
and highlights the ineffectiveness of novel tobacco
products in promoting effective smoking cessation.

A substantial proportion of CC smokers enrolled
in our study reported symptoms such as dry cough,
sore throat, and mouth dryness. These results
reinforce the extensive body of literature linking
smoking to both immediate and long-term health
consequences'”. Interestingly, our data also show
that ECs and HTPs are far from free of adverse
effects. Users of these devices reported a variety
of symptoms, some of which overlap with those
experienced by CC users (e.g. dry cough, mouth
dryness), and others potentially more specific to
these products, such as nausea. These findings
are consistent with evidence from the literature
and with WHO guidelines, which warn that novel
tobacco products emit harmful chemicals that can

cause adverse effects"'*'°. While novel products are
often marketed as safer alternatives to smoking, our
findings highlight their potential to cause immediate
discomfort and adverse health effects, raising
concerns about their public health impact.

By investigating the relationship between patterns
of use and adverse events, we found that with the
same intensity of CC smoking, dual users of CCs
and novel tobacco products reported a significantly
higher number of different adverse events, than
exclusive CC smokers. This finding supports a
growing hypothesis in the literature that dual use
may have worse health consequences than smoking
alone. The most recent meta-analysis on the topic
found that current dual use of CCs and ECs was
associated with 20-40% higher odds of disease, than
CC-only smoking'. A recent case-control study in
the United States of nearly 5000 lung cancer cases
and more than 27000 controls showed that dual
users of CCs and ECs had a fourfold increased risk of
lung cancer compared with exclusive CC smokers'”.
This substantial increase in risk among dual users is
thought to be due to combined effects of exposure to
harmful chemicals in both conventional smoke and
aerosol emissions from e-cigarettes'**. Our findings
support this hypothesis by showing that dual users
of CCs plus ECs and/or HTPs experience more
frequent adverse events, even in the short-term.
It is plausible that the combined use of multiple
products increases exposure to different toxicants,
exacerbates inflammation and may contribute to
carcinogenesis and respiratory damage'”*'. Further
research is needed to confirm these mechanisms and
to better understand the long-term effects of dual
use, particularly in relation to cancer risk and other
chronic diseases.

Limitations

As our sample was recruited using a convenience
sampling approach, it is not representative of the
general population, limiting the generalizability of the
results. However, the distribution of the sample in
terms of age, sex and geographical area is comparable
to that of the Italian population. In addition, the large
sample size allowed us to examine a wide range of
patterns of tobacco and nicotine product use with
sufficient statistical power to detect meaningful
differences. This large sample also allowed detailed
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analyses of adverse events associated with individual
products and their combinations of use, providing
insights into the risks of dual and poly use. Another
potential limitation is the cross-sectional nature of this
baseline analysis, which prevents us from inferring
causal relationships between patterns of use and the
occurrence of adverse events, as well as determining
the temporal sequence of product initiation among
dual and poly-users. Therefore, while our findings
suggest associations between combined product
use and higher likelihood of adverse events, they
should not be interpreted as causal. Longitudinal
follow-up of the cohort, already planned for the
coming years, will address this limitation and allow
prospective assessment of adverse events and long-
term health effects of these products, which are
currently under-researched. Moreover, a potential
limitation of this study is that all data were collected
through self-reported questionnaires. This approach
is inherently subject to potential recall bias, reporting
bias, and misclassification in both exposure (product
use and intensity) and outcomes (adverse events).
Furthermore, residual confounding cannot be ruled
out, since we were unable to take into account all the
potential covariates (e.g. years of exposure to tobacco/
nicotine products and lifestyle factors) that could
affect the occurrence of adverse events. Future studies
should aim to replicate and expand upon our findings
using smaller, more controlled samples with validated
measurement tools. Finally, our study focused
exclusively on adults, and the small proportion of
young adults (aged 18-24 years) in our sample — one
in forty - did not allow meaningful stratified analyses.
Since adolescents and young adults may show distinct
patterns of product use and increased vulnerability
to adverse effects, future research should specifically
address these age groups.

CONCLUSIONS

Our findings indicate that exclusive use of ECs and
HTPs is rare, suggesting that these devices are not
being adopted as alternatives to CCs, but that most
users combine them with conventional smoking
through dual or poly use. These dual users of CCs and
novel tobacco and nicotine products have an increased
likelihood of experiencing adverse events compared
with CC-only smokers. Also, the mean number of
different adverse events experienced during or after

CC smoking is significantly higher in dual or poly
users. To this number, we must add the number of
adverse events due to EC or HTP use, which is far
from negligible. Therefore, our findings are consistent
with the growing evidence of a higher health risk
for dual users compared to CC-only smokers,
suggesting that ECs and HTPs may undermine rather
than support tobacco control efforts. Additional
longitudinal and comparative studies are needed to
improve our understanding of the health impacts of
exclusive and combined use of novel nicotine and
tobacco containing products.

REFERENCES

1. WHO report on the global tobacco epidemic, 2023:
protect people from tobacco smoke. WHO; 2023. Accessed
September 5, 2025. https://iris.who.int/server/api/core/
bitstreams/2b09{8b0-08f3-4bef-b8a5-8c4b4ela95ad/
content

2. GBD 2021 Risk Factors Collaborators. Global burden and
strength of evidence for 88 risk factors in 204 countries
and 811 subnational locations, 1990-2021: a systematic
analysis for the Global Burden of Disease Study 2021.
Lancet. 2024;403(10440):2162-2203. doi:10.1016/50140-
6736(24)00933-4

3. What’s the difference between heated tobacco products
and e-cigarettes? Philip Morris International. Accessed

September 5, 2025. https://www.pmi.com/our-science/

difference-between-heated-tobacco-products-and-

ecigarettes

4. Rom O, Pecorelli A, Valacchi G, Reznick AZ. Are e-cigarettes
a safe and good alternative to cigarette smoking? Ann N'Y
Acad Sci. 2015;1340:65-74. doi:10.1111/nyas.12609

5. Scala M, Dallera G, Gorini G, et al. Patterns of use of
heated tobacco products: a comprehensive systematic
review. J Epidemiol. 2025;35(5):213-221. doi:10.2188/
jea.JE20240189

6. Singh S, Windle SB, Filion KB, et al. E-cigarettes and youth:
patterns of use, potential harms, and recommendations.
Prev Med. doi:10.1016/j.ypmed.2020.106009

7. Gallus S, Stival C, McKee M, et al. Impact of electronic
cigarette and heated tobacco product on conventional

smoking: an Italian prospective cohort study conducted
during the COVID-19 pandemic. Tob Control.
2024;33(2):267-270. doi:10.1136/tc-2022-057368

8. Hedman L, Backman H, Stridsman C, et al. Association
of electronic cigarette use with smoking habits,

demographic factors, and respiratory symptoms.
JAMA Netw Open. 2018;1(3):¢180789. doi:10.1001/
jamanelworkope[1.2018.078‘)

9. Odani S, Tabuchi T. Prevalence of heated tobacco
product use in Japan: the 2020 JASTIS study.
Tob Control. 2022;31(el):e64-e65. doi:10.1136/

Tob. Prev. Cessation 2025;11(November):53
https://doi.org/10.18332/tpc/210416



https://doi.org/10.18332/tpc/210416
https://iris.who.int/server/api/core/bitstreams/2b09f8b0-08f3-4bef-b8a5-8c4b4e1a95ad/content
https://iris.who.int/server/api/core/bitstreams/2b09f8b0-08f3-4bef-b8a5-8c4b4e1a95ad/content
https://iris.who.int/server/api/core/bitstreams/2b09f8b0-08f3-4bef-b8a5-8c4b4e1a95ad/content
http://doi.org/10.1016/S0140-6736(24)00933-4
http://doi.org/10.1016/S0140-6736(24)00933-4
https://www.pmi.com/our-science/difference-between-heated-tobacco-products-and-ecigarettes
https://www.pmi.com/our-science/difference-between-heated-tobacco-products-and-ecigarettes
https://www.pmi.com/our-science/difference-between-heated-tobacco-products-and-ecigarettes
http://doi.org/10.1111/nyas.12609
http://doi.org/10.2188/jea.JE20240189
http://doi.org/10.2188/jea.JE20240189
http://doi.org/10.1016/j.ypmed.2020.106009
http://doi.org/10.1136/tc-2022-057368
http://doi.org/10.1001/jamanetworkopen.2018.0789
http://doi.org/10.1001/jamanetworkopen.2018.0789
http://doi.org/10.1136/tobaccocontrol-2020-056257

Research Paper

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Tobacco Prevention & Cessation

tobaccocontrol-2020-056257

Hamoud J, Hanewinkel R, Andreas S, et al. A
systematic review investigating the impact of dual use
of e-cigarettes and conventional cigarettes on smoking
cessation. ERJ Open Res. 2025;11(3):00902-2024.
doi:10.1183/23120541.00902-2024

Kanai M, Kanai O, Tabuchi T, Mio T. Association of
heated tobacco product use with tobacco use cessation
in a Japanese workplace: a prospective study. Thorax.
2021;76(6):615-617. doi:10.1136/thoraxjnl-2020-216253
Xia W, Li WHC, Luo YH, et al. The association between
heated tobacco product use and cigarette cessation
outcomes among youth smokers: a prospective cohort study.
J Subst Abuse Treat. 2022;132:108599. doi:10.1016/].
sat.2021.108599

Bhatta DN, Glantz SA. Association of e-cigarette use with
respiratory disease among adults: a longitudinal analysis.
Am J Prev Med. 2020;58(2):182-190. doi:10.1016/].
amepre.2019.07.028

St Helen G, Jacob Iii P, Nardone N, Benowitz NL. IQOS:
examination of Philip Morris International’s claim of
reduced exposure. Tob Control. 2018;27(suppl 1):s30-s36.
doi:10.1136/tobaccocontrol-2018-054321

Wills TA, Soneji SS, Choi K, Jaspers I, Tam EK.
E-cigarette use and respiratory disorders: an integrative
review of converging evidence from epidemiological and
laboratory studies. Eur Respir J. 2021;57(1):1901815.
do0i:10.1183/13993003.01815-2019

Glantz SA, Nguyen N, Oliveira da Silva AL. Population-
based disease odds for e-cigarettes and dual use versus
cigarettes. NEJM Evid. 2024;3(3):EVID0a2300229.
doi:10.1056/EVID0a2300229

Bittoni MA, Carbone DP, Harris RE. Vaping, smoking and
lung cancer risk. J Oncol Res Ther. 2024;9(3):10229.
d0i:10.29011/2574-710x.10229

Gallus S, Borroni E, Liu X, et al. Electronic cigarette

use among Italian smokers: patterns, settings, and
adverse events. Tumori. 2020;106(3):229-240.
do0i:10.1177/0300891620915784

Scala M, Lugo A, Odone A, Smits L, Gallus S. Far from
harm reduction: Escalation of adverse events in dual and
poly users. Abstract presented at: World Gonference on
Tobacco Control 2025; June 23-25, 2025; Dublin.
Tehrani MW, Newmeyer MN, Rule AM, Prasse C.
Characterizing the chemical landscape in commercial
e-cigarette liquids and aerosols by liquid chromatography-
high-resolution mass spectrometry. Chem Res
Toxicol. 2021;34(10):2216-2226. doi:10.1021/acs.
chemrestox.1c¢00253

Wang JB, Olgin JE, Nah G, et al. Cigarette and e-cigarette
dual use and risk of cardiopulmonary symptoms in the
Health eHeart Study. PLoS One. 2018;13(7):e0198681.
doi:10.1371/journal.pone.0198681

Vardavas CI, Anagnostopoulos N, Kougias M,
Evangelopoulou V, Connolly GN, Behrakis PK. Short-term

pulmonary effects of using an electronic cigarette: impact
on respiratory flow resistance, impedance, and exhaled
nitric oxide. Chest. 2012;141(6):1400-1406. doi:10.1378/
chest.11-2443

ACKNOWLEDGEMENTS

The abstract of this manuscript was presented at the World Conference on
Tobacco Control 2025 [Tob. Induc. Dis. 2025;23(Suppl 1):A641. https://www.
tobaccoinduceddiseases.org/Issue-1-2025,15741]".

CONFLICTS OF INTEREST
The authors have completed and submitted the ICMJE Form for Disclosure
of Potential Conflicts of Interest and none was reported.

FUNDING

The work of S. Gallus and M. Scala is supported by funding from AIRC
under 1G 2021 (ID 25987; project PI: G. Silvano). The work of S. Gallus is
partially supported by the Italian League Against Cancer (Lega Italiana

per la Lotta contro i Tumori, LILT, Milano Monza Brianza) and by the Joint
Action on Tobacco Control 2 (JATC-2) (GA: grant agreement N°101035968).
The work of A. Lugo is supported by funding from AIRC under MFAG 2021
(ID 25840; project PI: A. Lugo).

ETHICAL APPROVAL AND INFORMED CONSENT

Ethical approval was obtained from the Ethics Committee of Mario Negri
Institute (Ethics Committee of Fondazione IRCCS Istituto Neurologico Carlo
Besta) (Approval number: ID 09; Date: 9 November 2022). Participants
provided informed consent.

DATA AVAILABILITY
The data supporting this research are available from the authors on
reasonable request.

PROVENANCE AND PEER REVIEW
Not commissioned; externally peer-reviewed.

Tob. Prev. Cessation 2025;11(November):53
https://doi.org/10.18332/tpc/210416



https://doi.org/10.18332/tpc/210416
http://doi.org/10.1136/tobaccocontrol-2020-056257
http://doi.org/10.1183/23120541.00902-2024
http://doi.org/10.1136/thoraxjnl-2020-216253
http://doi.org/10.1016/j.jsat.2021.108599
http://doi.org/10.1016/j.jsat.2021.108599
http://doi.org/10.1016/j.amepre.2019.07.028
http://doi.org/10.1016/j.amepre.2019.07.028
http://doi.org/10.1136/tobaccocontrol-2018-054321
http://doi.org/10.1183/13993003.01815-2019
http://doi.org/10.1056/EVIDoa2300229
http://doi.org/10.29011/2574-710x.10229
http://doi.org/10.1177/0300891620915784
http://doi.org/10.1021/acs.chemrestox.1c00253
http://doi.org/10.1021/acs.chemrestox.1c00253
http://doi.org/10.1371/journal.pone.0198681
http://doi.org/10.1378/chest.11-2443
http://doi.org/10.1378/chest.11-2443
https://www.tobaccoinduceddiseases.org/Issue-1-2025,15741
https://www.tobaccoinduceddiseases.org/Issue-1-2025,15741

