Research Paper

Tobacco Induced Diseases

Mapping indicators of tobacco and related product use:
Unveiling challenges and variations in the Eurobarometer

surveys over three decades

Ayaka Teshima™?3, Cristina Martinez'%*5, Filippos T. Filippidis®, Anthony A. Laverty®, Constantine I. Vardavas’, Ariadna

Feliu®%8, Armando Peruga’**°, Esteve Fernandez'?3*"

ABSTRACT

INTRODUCTION The European Commission’s Special Eurobarometer surveys on tobacco
are widely used as comparable and representative data across the European
Union for monitoring consumption patterns. Despite their broad use, certain
challenges persist, including inconsistencies in survey timelines and variations
in the collected information across waves. This study aims to identify available
tobacco and related product indicators, and assess their temporal comparability,
to support researchers to better understand the potential uses of these data and
their alignment with other sources.

MEeTHODS We explored questionnaires and reports in these surveys on tobacco
from the Eurobarometer official website since its inception (1992, 2002, 2005,
2006, 2008, 2009, 2012, 2014, 2017, 2020 and 2023 waves). We extracted and
compared questions and responses on use of tobacco and related products, as well
as on sociodemographic variables. Finally, we compared all indicators, including
frequency and wording, and further mapped the consistency of the indicators and
type of product used across the different waves.

ResuLTs Current, daily, former and never use of conventional cigarettes has been
consistently assessed across all waves, enabling temporal comparisons. From
2009, the surveys have expanded to include e-cigarette use; since 2012, the
surveys include various combusted products such as cigars, pipes, cigarillos, and
waterpipes, and from 2020, heated tobacco products. By contrast, detailed data
on product-specific use intensity and initiation remain limited. While indicators
for secondhand smoke exposure and smoking cessation were present in multiple
waves, their comparability is hindered by variations in question-wording and
responses.

CONCLUSIONS Some challenges exist in using Eurobarometer surveys for temporal
estimation of tobacco-related burden. Nonetheless, these surveys remain a
valuable and unique tool for monitoring tobacco and related product use across
the European Union. To further enhance their utility, periodic re-evaluation by
tobacco control experts is recommended to ensure that the surveys maintain
comparability with past data while capturing effectively emerging products and
trends.

Tob. Induc. Dis. 2025;23(April):49 https://doi.org/10.18332/tid/202651

INTRODUCTION

Accurate and rigorous surveillance is crucial for monitoring and tracking
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tobacco and related product consumption patterns
to implement effective tobacco control measures.
Monitoring the use of tobacco and related products
is a vital component of MPOWER (Monitor, Protect,
Offer, Warn, Enforce, Raise), a technical package
of selected demand reduction measures based on
the World Health Organization (WHO) Framework
Convention on Tobacco Control (FCTC). Monitoring
is critical for evaluating the success of MPOWER and
the WHO FCTC".

The European Union (EU) has addressed the
tobacco epidemic for decades through measures such
as ratifying the WHO FCTC and enacting directives
such as the Tobacco Advertising Directive (2003/33/
EC), Tobacco Tax Directive (2010/12/EU), Audio-
visual Media Services Directive (2010/13/EU) and
the Tobacco Products Directive (2014/40/EU)'2. In
2021, the Europe’s Beating Cancer Plan has set a goal
for a “Tobacco-Free Generation’, aiming for <5% of
the population to use tobacco by 2040°. Despite these
efforts, the EU, with a population of more than 450
million, still has a high prevalence of current tobacco
smoking (21% in women and 28% in men, in 2023)*.
The 2019 Global Burden of Disease Study estimated
that over 923000 annual deaths in the EU from
smoking and secondhand smoke (SHS) exposure,
representing approximately 17% of all deaths®.

While tobacco use prevalence is the primary indicator
of current trends®, incorporating a range of intermediate
measures offers a deeper understanding of changing
behaviors toward tobacco and related products, as
well as a more comprehensive assessment of policy
impacts”®. These include consumption patterns,
patterns and type of product used, smoking intensity,
former smoking behavior, nicotine dependence,
cessation, and initiation of smoking’''. Such measures
are crucial for predicting health risks, evaluating policy
success, and understanding the impact on healthcare
costs, revenues from tobacco taxes, industry financing
and priorities, and public health resources'>'?.

Population-based robust data are essential for
tracking long-term trends and enabling regional and
global comparisons. Leading surveillance tools for
cross-national comparisons of tobacco and related
product use include the WHO Global Adults Tobacco
Survey (GATS)", the European Health Interview
Survey (EHIS)'", and the International Tobacco
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Control Policy Evaluation
(ITC) Project'®. Within

the EU, national surveys
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titudes toward various issues, including European in-
stitutions, policies, and the integration process'®. The
Standard Eurobarometer comprises two yearly sur-
veys (each autumn and spring), whereas the Special
Eurobarometer surveys are in-depth thematic studies
relevant to the activities of European institutions. The
Special Eurobarometer on tobacco use, first launched
in 1992', provides data on the use of tobacco and
related products. Despite a relatively small sample
size per MS (typically around 1000 participants), the
use of standardized methods ensures that these data
remain comparable and representative across the EU,
providing valuable insights into tobacco use and to-
bacco control measures*.

Given the evolving landscape of tobacco control
and the emergence of new tobacco and related
products, using diverse indicators and accounting for
different product types to assess the tobacco epidemic
is important'. This approach could help to accurately
estimate and compare the population-level burden of
smoking over time. Thus, periodic reviews of these
surveys on tobacco are needed. This study aims to
identify and classify available indicators of tobacco
and related products across Eurobarometer waves and
assess their comparability over time.

METHODS

Study design, setting and participants

Two reviewers (AT and CM) searched the
Eurobarometer website'® using the keyword ‘tobacco’,
which yielded 30 records. We excluded ten records
that were not directly related to the use of tobacco
or related products. Additionally, records about
public perception of illicit tobacco trade/cross-
border shopping (three records) and, a qualitative
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survey about tobacco packaging health warnings (one
record), and another on youth attitudes on drugs (five
records) were excluded since the information was
not directly related to our objective. Ultimately, we
selected 11 records for the study.

We applied a scoping review approach® using data
sources from waves 38.0 (1992), 58.2 (2002), 64.1
(2005), 66.2 (2006), Flash 253 (2008), 72.3 (2009),
77.1 (2012), 82.4 (2014), 87.1 (2017), 93.2 (2020),
and 99.3 (2023) of these surveys’ questionnaires and
reports. The 1992 wave was a regular Eurobarometer,
while all subsequent waves, except for the 2008 Flash
survey, were Special Eurobarometer. The Flash
Eurobarometer conducts rapid surveys on specific
topics, using phone interviews, to quickly gather
opinions on urgent or time-sensitive matters. These
surveys, conducted by the EC, have a population-
based cross-sectional design with representative
samples of individuals aged =15 years. Tables 1
and 2 show the technical characteristics of these
Eurobarometer surveys, including the wave (year
conducted), fieldwork period, numbers of countries
included, total sample size, and country list. As the
questionnaire on sociodemographic information for
the 2023 wave has not yet been released, the analysis
for sociodemographic information was limited to
surveys conducted between 1992 and 2020.

Data extraction and item scoping analysis
Two reviewers (AT and CM) manually extracted all
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information on tobacco and related product indicators
and sociodemographic variables from each wave of
the Eurobarometer surveys. If discrepancies arose,
the reviewers discussed them until consensus. If no
agreement was achieved, a third reviewer (EF) was
consulted to resolve the differences.

Direct tobacco and related product indicators were
categorized into four sections: 1) Patterns of use,
2) Secondary exposure, 3) Smoking cessation, and
4) Knowledge, attitudes, and perceptions (KAP).
Tobacco and related products were divided into
four main categories: combustible tobacco, oral/
nasal tobacco, non-combustible tobacco, and non-
tobacco nicotine products. If a questionnaire item
asked about a specific tobacco or related product,
especially regarding patterns of use, we categorized
the data for that product individually. However, if a
questionnaire item asked about a group of tobacco
or related products, we categorized the data for
that entire group. For example, some waves had a
questionnaire item specifically about cigar use, while
others grouped cigars and pipe tobacco together in a
single questionnaire item.

To analyze how comparable the data were across
different waves, we also identified derived proportions
and their numerators and denominators that can be
calculated from the available direct questionnaire
information. Direct data are derived directly from the
responses to a single survey question (e.g. prevalence of
manufactured cigarettes smoking). In contrast, derived

Table 1. Key methodological details of Eurobarometer surveys on tobacco use (11 waves: 1992—2023)

1992 EB 38.0 21 Sep - 9 Oct
2002 Special EB 58.2 28 Oct - 8 Dec
2005 Special EB 64.1- 64.3 2 Sep - 7 Dec
2006 Special EB 66.2 6 Oct - 8 Nov
2008 Flash EB 253 13 - 17 Dec
2009 Special EB 72.3 2 -19 Oct
2012 Special EB 77.1 25 Feb - 11 Mar
2014 Special EB 82.4 29 Nov - 9 Dec
2017 Special EB 87.1 18 - 27 Mar
2020 Special EB 93.2 3 Aug - 15 Sep
2023 Special EB 99.3 10 May - 5 Jun

MS: EU Member States.

12 (12) 12800
15 (15) 26000
30 (25) 24643
29 (25) 28584
27 (27) 26582
31(27) 30292
27 (27) 26751
28 (28) 27801
28 (28) 27901
28 (28) 28300
27 (27) 26358
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indicators are computed by combining information from
two or more survey questions (e.g. prevalence of smoking
as the number of people who smoke the different
combustible products divided by the total population).
Finally, we compared all tobacco and related product
information and sociodemographic characteristics across
the waves, including frequency and wording, and further
mapped their consistency and evolution over time.

Tobacco Induced Diseases

Ethical approval

No ethical approval from an ethics committee was
required for this study since the data sources,
including questionnaires are publicly available
through the EC'. The study does not use these
Eurobarometer datasets with the individual
microdata.

Table 2. Country coverage ol Eurobarometer tobacco surveys (11 waves: 1992—2023)

Countries 12 15 30 29

EU MS 12 15 25 25
1 Belgium ] ] [ [
2 Denmark [ [ ] ] [ ]
3 Germany (] (] ] ]
4 Greece [ [ [ ] [ ]
5 Spain [ [ [ [
6 France [ (] [ [
7 Ireland [ [ [ [
8 Italy (] (] [ ] [ ]
9 Luxembourg [ [ [ [
10  Netherlands [ ] [ ] [ ] [
1 Portugal [ [ [ [
12 United Kingdom [ [ [ [
13 Austria ] ] [ ]
14 Finland [ ] [ ]
15 Sweden [ ] [ ]
16 Czechia [ ] [ ]
17  Estonia [ ] [ ]
18  Rep. of Cyprus [ ] ]
19  Latvia [ ] [ ]
20 Lithuania [ ] [ |
21 Hungary ] [ ]
22  Malta [ ] [ ]
23 Poland [ ] [ |
24 Slovenia [ ] [
25  Slovakia [ ] [ ]
26  Bulgaria < <
27  Romania & &
28  Croatia < <&
29  Turkish & &

Cypriot Comm.
30  Turkey < -
31 Former Yugoslav

Rep. of Macedonia

27 31 27 28 28 28 27
27 27 27 28 28 28 27
[] [ [ [ [ [ [
[ ] [ ] [ ] [ ] [ [ [
[ ] (] [ ] [ ] [ ] (] [ ]
(] [] (] [ ] [ ] (] (]
] [ ] ] ] [ ] ] ]
(] (] (] (] (] [] [ ]
[ ] [ ] [ ] [ ] [] [ ] [ ]
[ ] [ ] [ ] [ ] [ ] [ ] [ ]
[ ] (] [ ] [] [] (] (]
[ ] [ ] [ ] [ ] [ ] [] []
] ] ] ] ] ] ]
[ ] [ ] [ ] [ ] [ ] [ ] -
[ ] [ ] [ ] [ ] [ ] [ ] [ ]
] [ ] [ ] [ ] ] ] ]
[ ] [ ] [ ] [ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ] [ ] [ ] [ ]
[ ] [ ] [ ] ] [ ] [ ] [ ]
[ ] [ [ ] [ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ] [ ] [ ] [ ]
[ [ ] [ ] [ ] [ ] [ ] [ ]
[ ] [ [ ] [ [ [ [ ]
[ ] [ ] [ ] [ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ] [ ] [ ] [ ]
[ [ [ [ [ [ [
[ ] [ ] [ ] [ ] [ ] [ ] [ ]
[ [ [ [ [ [ ] [
[ [ [ [ [ [ [
- & - [ | [ | |
- o> -

o O

m Countries that were already members of the EU at the time of the survey. & Countries that were not part of the EU at the time of the survey but were included in the survey.

MS: EU Member States.
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Table 3. Comparison of tobacco and related products use patterns by types of products across the
Eurobarometer waves (11 waves: 1992-2023)

Direct data Eurobarometer wave (year)

X = N

S
=3 S
N N

o~ =

S S
N N

Patterns of use
Items Named product

Current use

Daily use

Manufactured/packed/boxed cigarettes

RYO/Roll up/hand-rolled cigarettes

Cigars

Pipe tobacco

Cigarillos

Waterpipe/hookah/shisha

Cigars or a pipe (grouped)

Cigarettes, cigars or a pipe (grouped)

Cigarettes, cigars, cigarillos or a pipe (grouped)
Combustible tobacco aggregate

Chewing tobacco or snuff

Snuff, snus or chewing tobacco (grouped)

Heated Tobacco Products

Any types of electronic cigarettes (EC)
EC with nicotine

EC without nicotine

Smokeless cigarettes (other than EC)
Reusable device (Pod-system)
Refillable device

Disposable device

Nicotine pouches

1 1 1

2 2
2

2 2
2

283 3
1 1
3 3

Manufactured/packed/boxed cigarettes

RYO/Roll up/hand-rolled cigarettes

Cigars

Pipe tobacco

Cigarillos

Waterpipe/hookah/shisha

Cigarettes, cigars or a pipe (grouped)
Combustible tobacco aggregate

Chewing tobacco or snuff

Snuff, snus or chewing tobacco (grouped)

Heated Tobacco Products

Tob. Induc. Dis. 2025;23(April):49
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W NN NNN

N N NN NN

N N NN NN

N N NN NN

2
2 2
3
T2
T2
T2
2
[
4 4 4 4 4 4
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4 4 4 4 4 4
4 4 4 4 4
4 4 4 4
4 4 4 a4
4 4 4

Continued
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Direct data Eurobarometer wave ( year)

Patterns of use
Ttems Named product

Any types of electronic cigarettes (EC)

Former use

Never use

EC with nicotine

EC without nicotine

Smokeless cigarettes (other than EC)
Reusable device (Pod-system)
Refillable device

Disposable device

Nicotine pouches

Manufactured/packed/boxed cigarettes

RYO/Roll up/hand-rolled cigarettes

Cigars

Pipe tobacco

Cigarillos

Waterpipe/hookah/shisha

Cigars or a pipe (grouped)

Cigarettes, cigars or a pipe (grouped)

Cigarettes, cigars, cigarillos or a pipe (grouped)
Combustible tobacco aggregate

Chewing tobacco or snuff

Snuff, snus or chewing tobacco (grouped)

Heated Tobacco Products

Any types of electronic cigarettes (EC)
EC with nicotine

EC without nicotine

Smokeless cigarettes (other than EC)
Reusable device (Pod-system)
Refillable device

Disposable device

Nicotine pouches

Manufactured/packed/boxed cigarettes
RYO/Roll up/hand-rolled cigarettes
Cigars

Pipe tobacco

Cigarillos

5 52 5 5] 5 5
5 52 5 5] 5) 5
5 & 5 5] 5 5
&F 5 5] 5 5
5 5) 5 5
5 6 6 6 6 6

6 6 6
6 6 6 6
6 6 6 6

I

] _—
6 6 6 6
5 5 5
5 5 5

5
6 5
6 5
6 ®
6

]

7 7 7 7 7
7 7 7 7 7
7 7 7 7 7
7 7 7 7 7
7 7 7 7

Continued
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Table 3. continued

Direct data Eurobarometer wave (year)

N <¥
~ ~

N3 s 3 .
Ttems Named product
Waterpipe/hookah/shisha 7 7 7 7 7 7
Cigars or a pipe (grouped)
Cigarettes, cigars or a pipe (grouped) 7 7 7
Cigarettes, cigars, cigarillos or a pipe (grouped) 7 7 7 7

Combustible tobacco aggregate
Chewing tobacco or snuff

Snuff, snus or chewing tobacco (grouped) 7 7 7 7 7 7 7
Heated Tobacco Products 7 7
Any types of electronic cigarettes (EC) 7 7 7 7 7 7

EC with nicotine

EC without nicotine 7
Smokeless cigarettes (other than EC) 7

Reusable device (Pod-system) 7
Refillable device 7
Disposable device 7
Nicotine pouches 7

__ Non-tobacco nicotine products aggregate I
8

Manufactured/packed/boxed cigarettes

9
RYO/Roll up/hand-rolled cigarettes 8 9
Cigars 9
Pipe tobacco 9
Cigarillos

Water pipe/ hookah/ Shisha 8 8

Combustible tobacco aggregate
Chewing tobacco or snuff
Snuff, snus or chewing tobacco (grouped) 8 8 8 9 9 9

M Oraliasaltobaceo aggreate. Bl
use

Heated Tobacco Products 9 9

Any types of electronic cigarettes (EC) 8 9 9
EC with nicotine

EC without nicotine

Smokeless cigarettes a (other than EC)

Reusable device (Pod-system)

@@@@@@I

Refillable device

Disposable device 8

Continued
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Table 3. continued

Nicotine pouches

Non-tobacco nicotine products aggregate

Tobacco Induced Diseases

Manufactured/packed/boxed cigarettes
RYO/Roll up/hand-rolled cigarettes
Cigars

Pipe tobacco
Intensity of

Uset Cigarillos

Waterpipe/hookah/shisha
Combustible tobacco aggregate
Heated Tobacco Products

Any types of electronic cigarettes (EC)

10

10 10 n LI R R L

n
n

11°
11°

11°

Initiation of
use*

Any types of cigarettes

12 12 12 12 12

Cells in light color indicate that the information was collected for the specific product or group of products. Cells in dark color indicate that the information can be calculated
for the aggregated products based on information collected for the specific product components of the aggregate. a This can be calculated individually for packed cigarettes,
RYO cigarettes and oral tobacco (chewing tobacco and snuff combined) only for single-product users. b Information on former use can be collected. ¢ The rest of the lines/

products were dropped because of empty cells.

Interpretation of numbers in Table 3: classification of indicators by Eurobarometer surveys response types:

1. Smoke at present time or currently smoke or currently use.
2. Smoke or use product every day.
3. Smoke or use regularly.
4. Smoke every day/use product every day or take product every day.
5. Did use product every day or occasionally or weekly or monthly or <monthly.
6.  Used to smoke but have stopped/used to take it regularly but stopped.
7. Never used product/never smoked.
8. Smoke occasionally/smoke or use occasionally.
9.  Use product <monthly.
10. <5/5-9/10-14/15-19/20-24/ 25-29/ 30-34/ 35-39/>40 cigarettes in a day.
11. Continuous number/units of cigarettes to smoke or use products each day.
12. Age at starting smoking on a regular basis.
RESULTS

Table 3 compares the direct data on patterns of use
by various tobacco and related products, along with
their possible definitions between 1992 and 2023.
Supplementary file Table 1 provides the wording
of specific questions for each tobacco and related
product item.

Types of tobacco and related products used
All tobacco and related products in these surveys
were categorized into four groups. First, combustible

tobacco products included manufactured cigarettes,
roll-your-own (RYO) cigarettes, cigars, cigarillos,
pipe tobacco, and waterpipe/hookah. Some questions
grouped products together, such as ‘cigars or a
pipe’ ‘cigarettes, cigars or a pipe’, and ‘cigarettes,
cigars, cigarillos or a pipe’. Combustible tobacco
products were generally included in all waves, but
the breakdown by specific product was not always
available. Second, oral/nasal tobacco products, which
were asked about as ‘chewing tobacco or snuff” or
‘snuff, snus, or chewing tobacco’, showed the most

Tob. Induc. Dis. 2025;23(April):49
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variation across the waves. Third, the non-combustible
Heated Tobacco Products (HTPs) have been included
in the questionnaires since the 2020 wave. Fourth,
non-tobacco nicotine products, encompassed any types
of e-cigarettes and similar products. Use of any types
of e-cigarettes has been asked since the 2009 wave.
Newer products, such as reusable devices, refillable
devices, and disposable devices, are included since the
2020 wave, and nicotine pouches since the 2023 wave.

Patterns of use

According to the questions and responses option,
possible definition on patterns of use were identified
for each item (see footnote of Table 3). The
questions actually used for each item are shown in
Supplementary file Table 1.

Current use

The wording of the questions on tobacco use has
changed slightly and varied from the 1992 to the 2008
waves, at times inquiring about smoking status at the
time of the survey and at other times asking whether
participants smoke regularly, daily, or occasionally. From
the 2009 wave onwards, the answers were consistent,
with three categories: “You currently smoke’, “You used
to smoke, but you have stopped’, and “You have never
smoked’. There is a significant variation by product.
Data on the current use of manufactured cigarettes and
RYO cigarettes have been collected in all waves except
2008; however, data on the current use of cigars have
been collected since the 2009 wave, pipe tobacco since
the 2012 wave, and cigarillos since the 2014 wave. Data
on current use of oral tobacco, continuously collected
from the 2002 wave to the 2008 wave, were absent from
the 2009 wave to the 2014 wave, but resumed in the
2017 wave. Data on e-cigarettes have been assessed
consistently since the 2009 wave, but detailed product
information (e.g. nicotine content) has varied across
different survey waves. Data on current use of HTPs and
detailed e-cigarette types (reusable devices, refillable
devices, and disposable devices) have been included
since 2020, and nicotine pouch use was newly assessed
in the 2023 wave.

Former use
There was little variation in the wording of questions.
The question did not specify a period of abstinence from

Tobacco Induced Diseases

smoking, and responses such as ‘You used to smoke
but you have stopped’ or “You used to use it, but you
have stopped” were used. Until the 2008 wave, products
were not specified and were asked about under the
category of combustible tobacco or as ‘cigarettes,
cigars, or a pipe (grouped)’. Since the 2009 wave, data
on manufactured cigarettes, RYO, and cigars have been
consistently assessed, with cigarillos assessed from the
2014 wave onwards. Data on former use of pipe tobacco
and waterpipes has been collected inconsistently. For
e-cigarettes, former use has been assessed since the
2014 wave, and HTPs since the 2020 wave.

Never use

Comparisons within the combustible tobacco category
of never use have been consistent across all waves.
Since the 2012 wave, data on never use has been
assessed by each product, including manufactured
cigarettes, RYO, cigars, cigarillos, pipe tobacco, and
waterpipe, allowing for product-specific evaluation.
Data on never use of oral tobacco has been
continuously assessed since the 2008 wave as snuff,
snus or chewing tobacco (grouped), for e-cigarettes
since the 2012 wave, and HTPs since the 2020 wave.

Frequency of use

Daily use

There was variation in the wording of questions
(Supplementary file Table 1) and products specified:
manufactured cigarettes (the 1992 wave), unspecified
cigarettes products (the 2002-2006 waves), and
‘cigarettes, cigars, or a pipe (grouped)’ (the 2008
wave). Since the 2009 wave, data on daily use of
manufactured cigarettes, RYO, and cigars have been
consistently collected. For e-cigarettes, daily use has
been assessed since the 2014 wave, and HTPs since
the 2020 wave.

Occasional use

Product-specific distinctions were not possible
between the 2002 and 2008 waves; the data can
be assessed under combustible tobacco products.
However, since the 2009 wave, data on frequency of
use have been consistently collected for manufactured
cigarettes, RYO, cigars, and waterpipe, for pipe tobacco
and e-cigarettes since the 2012 wave, cigarillos since
the 2014 wave, and HTPs since the 2020 wave.

Tob. Induc. Dis. 2025;23(April):49
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Intensity of use
Data on current number of cigarettes smoked per day

have been assessed in all waves except for the 2008
waves, while data on the past number of cigarettes per
day have been assessed from the 2012 wave onwards,
but not from earlier waves. In the 2009 wave, number
of cigarettes smoked per day was assessed separately
for manufactured cigarettes, cigars, and pipe tobacco,
although types of combustible tobacco products were not
distinguished in the rest of the waves. Between the 1992
and 2006 waves, for the question: ‘Do you smoke every
day? If so, how many cigarettes a day do you smoke?,
the response was incorporated as a categorical variable in
pre-determined group answers rather than as continuous
variable. After the 2009 wave, the questionnaire was
changed to fill in a continuous variable. From the 2020
wave onwards, consumption related to HTPs was asked,
and in the 2023 wave, a question on the number of times
e-cigarettes used was included.

Initiation of use

Data on age of smoking initiation have been
consistently assessed in all waves since 2012, but not
in earlier waves. Throughout the surveys, respondents
were consistently asked: ‘How old were you when
you started smoking on a regular basis, i.e. at least
once a week?”. Since no distinction was made between
products, the reported initiation age of regular
smoking can be applied only to a broad category of
combustible tobacco products and does not capture
the age of first experimentation with smoking. Table
4 illustrates direct data related to tobacco and related
products and sociodemographic indicators.

Involuntary or passive exposure

Data on secondhand smoke (SHS) exposure greatly
varied in terms of locations where SHS exposure
occurred and the wording of questions across the
waves (Table 4, and Supplementary file Table 1).
SHS-related information did not distinguish between
products and was assessed under the category of
combustible tobacco. Data on SHS exposure at
home was only assessed in the 1992 and 2005-2009
waves, and for SHS exposure at the workplace, it was
assessed in the 1992 and 2006-2014 waves. Data
on SHS exposure in public places has been assessed
since the 1992 and 2006 waves, and consistently

Tobacco Induced Diseases

since 2009. While the locations where SHS exposure
was assessed were mainly public places such as bars
and restaurants, other outdoor areas of restaurants,
concerts, and spaces intended for children and youth
were included from the 2020 wave onwards.

In the 1992 wave, respondents were asked if there
were smokers in the public places they visited; in the
2005 wave, they were asked the duration of exposure
to smoke (>5, 1-5, <1 hour a day); and in 2006 wave,
in addition to the duration, they were asked about the
frequency of SHS exposure (very often or sometimes).
Until the 2006 wave, there were no specific limitations
on the period of SHS exposure. Since the 2009 wave,
data on SHS exposure have been assessed based on
whether respondents had seen smokers indoors (e.g.
bars and restaurants) within the past six months.

Data on secondhand aerosol (SHA) from e-cigarettes
and HTPs were collected in the 2020 and 2023 waves.
Questions about SHA included the following locations:
indoor public spaces (e.g. restaurants, bars, shopping
malls, airports, concert halls), outdoor spaces intended
for use by children or adolescents (e.g. nursery and
school courtyards, playgrounds), public spaces (e.g.
parks, beaches, entrances to public buildings), and
open-air public transportation stations (e.g. bus, tram,
or train stations).

Smoking cessation

Data related to smoking cessation, such as smoking
quit attempts, methods used to quit smoking, number
of quit attempts in the last 12 months, duration of
last quit attempt, and age at quitting, were extracted,
but these indicators were not consistently measured
and were diverse across the waves (Table 4, and
Supplementary file Table 1). None of these indicators
distinguished between products and were assessed
under the category of combustible tobacco. The
number of quit attempts in the last 12 months (the
2005, 2006, and 2009 waves), the duration of the last
quit attempt (the 2006 and 2009 waves), and the age
at quitting (the 2017 wave) were assessed occasionally.
Data on smoking quit attempts were continuously
collected from the 2005 and 2006 waves, and between
the 2009 and 2020 waves, but were omitted in the
2023 wave. The wording of the questions also varied;
in the 2005, 2006 and 2009 waves, the number of
quit attempts was categorized as: 1-5, 6-10, and >10
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times in the last 12 months). Since the 2012 wave, the
definition changed to whether an attempt to quit was
made within the past 12 months or more than a year
ago. In the 2020 wave, data on quit attempts using
e-cigarettes and HTPs were assessed.

Knowledge, attitudes, and perceptions

Information on health warning labels was assessed
from questions on what the respondents thought
of the effectiveness of health messages on tobacco
packs (see the actual questions in Supplementary
file Table 1). Beliefs about tobacco smoking harms,

Tobacco Induced Diseases

beliefs about e-cigarette smoking harms, awareness of
tobacco advertisements, and purchase behaviors were
also abstracted in the section. All items were assessed

occasionally (Table 4).

Sociodemographic variables

Supplementary file Table 2 illustrates changes in the
wording of questions related to sociodemographic and
socio-economic status information. While the wording
of marital status varied widely, consistent wording
was maintained for sex, age, area of residence, age
at completion of formal education, and occupation,

Table 4. Direct data® related to tobacco and related products and sociodemographic characteristics across the

Eurobarometer waves (11 waves: 1992-2023)

Direct data

1992 2002 2005

Secondary exposure
Secondhand smoke

o

Public places

Home

Work

Secondhand aerosol (e-cigs/HTPs)

Smoking cessation
Smoking quit attempts
Ways to quit smoking
Number of quit attempts
Duration of last attempt
Age of quit smoking

Knowledge, attitudes, and perceptions

Health warning labels

Beliefs on tobacco smoking harms
Beliefs on e-cigarette use harms
Awareness of tobacco advertisement
Purchase behaviors
Sociodemographic characteristics
Sex/gendert

Age

Area of residence

Marital status

Occupation

Age at completion of education
Difficulties in paying bills

2006

Eurobarometer wave (year)

2008 2009 2012 2014 2017 2020 2023

a Direct data are derived directly from the responses to a single survey question (e.g. prevalence of manufactured cigarettes smoking). b The 2005 edition does not specify where
participants were exposed to secondhand smoke. ¢ 2020 and 2023 waves included a question regarding gender such as man, woman, none of the above/non-binary/do not

recognize yourself in above categories.
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Table 5. Derived indicators related to tobacco and related products across the Eurobarometer waves (11 waves:

1992-2023)

Prevalence of current cigarette smoking?
Prevalence of current smoking®
Prevalence of daily cigarette smoking?
Prevalence of daily smoking®

Prevalence of former cigarette smoking®
Prevalence of former smoking®

Quit ratio®

Current duration of smoking

Former duration of smoking

Current pack-years

Former pack-years

Time since quitting

Initiation rates of regular smoking

a Prevalence of use for any types of cigarettes. b Prevalence of use for combustible tobacco of cigarettes, cigars and pipe. ¢ Quit ratios can be calculated by dividing the number

of former smokers by the number of ever smokers (current and former smokers).

in most cases over time. Data on financial difficulties
have been assessed in all waves since the 2009 wave.

Derived indicators
Table 5 illustrates derived indicators related to
tobacco and related products.

Prevalence of current use

Prevalence of current use is calculated by dividing
the number of current smokers by the total
population. Prevalence of current cigarette smoking
and prevalence of current smoking for combustible
tobacco of cigarettes, cigars and pipe can be estimated
for all waves.

Prevalence of daily use

Prevalence of daily use is calculated by dividing the
number of daily smokers by the total population.
Prevalence of daily cigarettes smoking can be
calculated for all waves, while prevalence of daily
smoking for combustible tobacco of cigarettes, cigars
and pipe can be calculated for the 2008 wave and the
2012 to 2023 waves onwards.

Prevalence of former use
Prevalence of former use is calculated by dividing the

number of former smokers by the total population.
Prevalence of former cigarette smoking can be calculated
for all waves, while prevalence of former smoking for
combustible tobacco of cigarettes, cigars and pipe can
be calculated from the 2008 wave onwards.

Quit ratios

Quit ratios indicate the proportion of ever smokers
who have quit smoking. It is calculated by dividing
the number of former smokers by the number of ever
smokers (current and former smokers). Quit ratios,
can be calculated for all waves.

Duration of smoking

Duration of smoking (in years) can be estimated by
subtracting the initial age of regular smoking from
their current age. While the duration of smoking for
current smokers can be estimated for all waves since
the 2012 wave, the duration of smoking for former
smokers can be only estimated in the 2017 wave.

Pack-years

Given certain key assumptions, for instance that the
tobacco consumption reported remained unchanged
throughout the period the participant was a smoker,
pack-years can be estimated using the information
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on when participants started smoking regularly and
how many cigarettes participants smoked per day,
which can be derived since 2012. It is calculated by
dividing the number of cigarettes smoked per day
by 20 (assuming one pack equals 20 cigarettes) and
then multiplying by the duration of smoking, with
the assumption that current smokers have always
been smoking the same amount and never quit for a
considerable period. Pack-years for current smokers
can be estimated since the 2012 wave, although pack-
years for former smokers can be only estimated in the
2017 wave.

Time since quitting

Time since quitting among former smokers can be
computed by subtracting the age when the respondent
quit smoking from the current age of the former
smoker, but can be calculated only in the 2017 wave.

Initiation rates of regular smoking

Initiation rates can also be estimated since the 2012
wave by dividing the number of subjects who started
smoking regularly during a particular period by the
number of never smokers at the time.

DISCUSSION

This study is the first systematic assessment of how
tobacco and related product use has been measured
in the Eurobarometer surveys on smoking/tobacco
since 1992. While some inconsistencies exist in the
phrasing and structure of questions and responses
across waves, trends in current, daily, former, and
never use of conventional cigarettes have been
consistently evaluated. This consistency allows for
meaningful comparisons over time.

The scope of monitoring tobacco and related
product consumption has further expanded with
the inclusion of e-cigarette use since the 2009 wave,
various combusted products such as cigars, pipes,
cigarillos, and waterpipes since the 2012 wave,
and heated tobacco products (HTPs) use since the
2020 wave. However, limitations remain regarding
the availability of detailed data on product-specific
intensity and initiation of use. While indicators related
to SHS exposure and smoking cessation have been
incorporated in multiple waves, their comparability
is constrained due to variations in question wording

Tobacco Induced Diseases

and response options.

There is broad agreement that the primary goal
of tobacco control in the EU, where conventional
tobacco products still dominate the market, is to
achieve a continued and quick decline in prevalence
of current cigarette smoking and an increase in
successful cigarette quit attempts®. Thus, current
cigarette smoking prevalence and cigarette quit ratios
are key indicators of success as outlined in Articles 6
to 14 of the WHO FCTC'. Variations in definitions
and question wording may lead to differing estimates
of those indicators'”?'.

First, definitions of current smoking vary across
surveys. Eurobarometer defines current smokers
based solely on whether they smoke at the time of
the survey, without considering lifetime consumption
or time limits. In contrast, the US National Survey
on Drug Use and Health includes past 30-day
use??, while the GATS and WHO focus on daily or
occasional smoking®. The U.S. Centers for Disease
Control and Prevention require both daily or some-
day use and a 100-cigarette lifetime threshold>*.
Previous studies have shown this threshold may
underrepresented groups, such as women, youth and
racial/ethnic minorities as social smokers, leading to
underestimation of prevalence**. Additionally, the
US National Health Interview Survey has suggested
that the number of non-daily smokers has increased
among current smokers®’; thus highlighting the need
to distinguish between current and daily smoking?’.
Other studies have also shown that the past 30-day
condition may capture more light smokers compared
to the question regarding daily or occasional use**’.
Consequently, these Eurobarometer estimates
may overlook early smoking behaviors, such as
experimental/social/light smoking, which were not
captured by the past 30-day condition®**; therefore,
further research is necessary to explore factors
contributing to variations in estimates based on
questionnaire design.

Second, quit ratios can be computed in all waves,
but have limited information on long-term success in
smoking cessation. Successful cessation is a complex
process, with various outcome measures used in
research® . Key predictors of long-term success in
cessation include age at smoking initiation, history of
quit attempts, age of quitting and nicotine dependence,
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and the number of cigarettes smoked per day’?*%;

however, the comparability of these indicators across
the waves is limited. Hence, incorporating that
information into ongoing surveys could be useful for
evaluating the success of cessation and could lead to a
better understanding of the complex life-course from
smoking initiation to cessation.

Achieving a continuous and rapid reduction in
exposure to SHS/SHA is another key objective of
tobacco regulation in the EU*?. Marked changes in
the wording of questions and locations related to
SHS exposure were observed across the waves. SHS
exposure is generally assessed by asking if respondents
have seen someone smoking or been exposed to
smoke”'*. The GATS survey adopted the former'*, while
the Eurobarometer surveys used mixed definitions,
making temporal comparisons difficult and potentially
introducing measurement bias in estimations*. For
example, when few countries had smoke-free laws
for bars, there was a question measuring SHS in
bars. Since 2009, questions have standardized SHS
exposure indoors over the past six months for more
realistic estimate, whereas as compliance improved
in most EU countries, recent surveys shifted to
include questions on outdoor exposure. The EC
tailors questions to policy relevance and survey costs,
meaning SHS exposure-related questions were often
shaped by the stage of policy implementation around
smoke-free environments. It is important to monitor
more detailed SHS exposure indicators across homes,
workplaces, and indoor and outdoor public spaces, as
well as distinctions between the hospitality sector and
other sectors, including SHA exposure®.

The Eurobarometer surveys primarily focus on
combustible tobacco product use, and prior to 2009,
measuring the overall tobacco and nicotine use was
uncertain. Since then, aggregating data on single
products has allowed trends in overall tobacco and
nicotine use to be assessed. These Eurobarometer
surveys could be a useful tool for tracking not only
single-product use but also dual and poly-use of the
products. Currently, there is limited understanding
of these patterns, particularly regarding the use,
quantity, and frequency of major products®. Accurately
characterizing dual and poly-use is essential to
determine whether it reflects genuine product
substitution affecting smoking prevalence or merely
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situational substitution with no real impact on smoking
prevalence. Additionally, the Tobacco Products
Directive includes provisions for introducing new
measures as certain products, such as HTPs, become
more popular. This necessitates further fine-tuning of
classification integrity and capturing the trend in new
tobacco products, to counter fast-changing tobacco
industry strategies®’.

Although these Eurobarometer surveys were not
originally designed for tobacco control research, more
than 70 peer-reviewed studies have been published,
contributing to the growing evidence base on the
determinants of tobacco use and policy evaluation in
the EU%°. Thus, using indicators from these surveys
to monitor and evaluate the success of tobacco control
policies could be beneficial*. To mitigate bias and
improve data comparability, it is important to maintain
consistency in measuring the same constructs, with
guidance from tobacco control experts*. When
changes in questions are needed to reflect the stage
of the tobacco epidemic and policy implementation,
documenting these changes along with information on
how and who made them, will enhance transparency
and facilitate a more precise understanding and
interpretation of the survey findings for effective
tobacco policy development*'.

Future implications

Our findings suggest several future implications.
First, the key recommendation is to strike the best
balance regarding indicators for monitoring based
on WHO MPOWER priorities, evidence-based
recommendations of tobacco control epidemiologists,
and resources employed by the EC for the supplements
of these Eurobarometer surveys. The survey has
added value beyond the EC’s monitoring purposes;
therefore, it is beneficial for various stakeholders,
including policymakers and healthcare professionals.
The need for data collection and monitoring reform
has been previously emphasized'”'”. These surveys
are a unique source of knowledge and information
in the EU due to a combination of broad topics
consistently covered over time, regular publication,
and geographical coverage.

Limitations
We have used the official questionnaires and reports
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on the EC website dedicated to these Eurobarometer
surveys. There are, however, some limitations that
need to be taken into account when interpreting the
findings. We have studied the official English version
of the questionnaires. While official translations
are available in the rest of the languages of the EU
Member States, comparing the wording in other
official languages was beyond the scope of this
review. Hence, we could not provide the actual impact
of the change in wording in other EU languages.
Future comparative studies with surveys across the
EU would provide a more robust explanation of the
consequences of these variations.

CONCLUSIONS

The Eurobarometer surveys provide a valuable
resource for monitoring tobacco use trends across the
European Union, offering insights that inform tobacco
control policies. While comparability across waves is
not always seamless, key indicators such as smoking
prevalence and quit ratios have been consistently
assessed, and the inclusion of product-specific use
has expanded their scope. Periodic expert review
can help maintain consistency in estimating trends
in smoking patterns and timely capturing the use of
emerging products, ensuring meaningful comparisons
of tobacco-related indicators over time.

REFERENCES

1. World Health Organization. WHO Framework Convention
on Tobacco Control. World Health Organization; 2003.
Accessed March 5, 2025. https://iris.who.int/bitstream/
handle/10665/42811/9241591013.pdf?sequence=1
Tobacco: Overview. European Commission. Accessed March
5, 2025. https://health.ec.europa.eu/tobacco/overview en
European Commission. Europe’s Beating Cancer Plan.
Accessed March 5, 2025. https://health.ec.europa.eu/
system/files/2022-02/eu_cancer-plan_en_ 0.pdf

Attitudes of Europeans towards tobacco and related products.
European Union. Accessed March 5, 2025. https://europa.
eu/eurobarometer/surveys/detail /2995

GBD 2019 Tobacco Collaborators. Spatial, temporal, and
demographic patterns in prevalence of smoking tobacco
use and attributable disease burden in 204 countries
and territories, 1990-2019: a systematic analysis from
the Global Burden of Disease Study 2019. Lancet.
2021;397(10292):2337-2360. doi:10.1016/50140-
6736(21)01169-7

World Health Organization. WHO global report on trends in
prevalence of tobacco use 2000-2025. 4th ed. World Health

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Tobacco Induced Diseases

Organization; 2021. Accessed March 5,2025. https://iris.who.
int/bitstream/handle/10665/348537/9789240039322-eng.
pdf?sequence=1

Malevolti MC, Lugo A, Scala M, et al. Dose-risk relationships
between cigarette smoking and cervical cancer: a
systematic review and meta-analysis. Eur J Cancer Prev.
2023;32(2):171-183. doi: 10.1097/CEJ.0000000000000773
Teshima A, Laverty AA, Filippidis FT. Burden of current
and past smoking across 28 European countries in 2017: a
cross-sectional analysis. Tob Induc Dis. 2022;20(June):56.
doi:10.18332/tid/149477

World Health Organization. International Agency for
Research on Cancer. IARC Handbooks of Cancer Prevention,
Vol. 12. Methods for Evaluating Tobacco Control Policies;
2008.

Bhatt SP, Kim YI, Harrington KF, et al. Smoking duration
alone provides stronger risk estimates of chronic obstructive
pulmonary disease than pack-years. Thorax. 2018;73(5):414-
421. doi:10.1136/thoraxjnl-2017-210722

Pleasants RA, Rivera MP, Tilley SL, Bhatt SP. Both duration
and pack-years of tobacco smoking should be used for clinical
practice and research. Ann Am Thorac Soc. 2020;17(7):804-
806. doi:10.1513/AnnalsATS.202002-133VP

Ekpu VU, Brown AK. The economic impact of smoking and
of reducing smoking prevalence: review of evidence. Tob
Use Insights. 2015;8:1-35. doi:10.4137/TULS15628
Sheikh ZD, Branston JR, Gilmore AB. Tobacco industry
pricing strategies in response to excise tax policies: a
systematic review. Tob Control. 2023;32(2):239-250.
doi:10.1136/tobaccocontrol-2021-056630
Noncommunicable Disease Surveillance, Monitoring and
Reporting: Global Adult Tobacco Survey. World Health
Organization. Accessed March 5, 2025. https://www.who.

int/teams/noncommunicable-diseases/surveillance/systems-

tools/global-adult-tobacco-survey

European health interview survey. Eurostat. Accessed March
25, 2025. https://ec.europa.eu/eurostat/web/microdata/
european-health-interview-survey

Fong GT, Cummings KM, Borland R, et al. The conceptual
framework of the International Tobacco Control (ITC) Policy
Evaluation Project. Tob Control. 2006;15 Suppl 3(Suppl
3):ii3-iiil1. doi:10.1136/tc.2005.015438

Bogdanovica I, Godfrey F, McNeill A, Britton J. Smoking
prevalence in the European Union: a comparison of national
and transnational prevalence survey methods and results.
Tob Control. 2011;20(1):e4. doi:10.1136/tc.2010.036103
Eurobarometer - Public opinion in the European Union.
European Union. Accessed March 5, 2025. https://europa.
eu/eurobarometer/screen/home

Willemsen MC, Mons U, Fernandez E. Tobacco control in Europe:
progress and key challenges. Tob Control. 2022;31(2):160-
163. doi:10.1136/tobaccocontrol-2021-056857

Arksey H, O’Malley L. Scoping studies: towards a
methodological framework. Int J Soc Res Methodol.
2005;8(1):19-32. doi:10.1080/1364557032000119616

Tob. Induc. Dis. 2025;23(April):49
https://doi.org/10.18332/tid/202651

15


https://doi.org/10.18332/tid/202651
https://iris.who.int/bitstream/handle/10665/42811/9241591013.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/42811/9241591013.pdf?sequence=1
https://health.ec.europa.eu/tobacco/overview_en
https://health.ec.europa.eu/system/files/2022-02/eu_cancer-plan_en_0.pdf
https://health.ec.europa.eu/system/files/2022-02/eu_cancer-plan_en_0.pdf
https://europa.eu/eurobarometer/surveys/detail/2995
https://europa.eu/eurobarometer/surveys/detail/2995
http://doi.org/10.1016/S0140-6736(21)01169-7
http://doi.org/10.1016/S0140-6736(21)01169-7
https://iris.who.int/bitstream/handle/10665/348537/9789240039322-eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/348537/9789240039322-eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/348537/9789240039322-eng.pdf?sequence=1
http://doi.org/10.1097/CEJ.0000000000000773
http://doi.org/10.18332/tid/149477
http://doi.org/10.1136/thoraxjnl-2017-210722
http://doi.org/10.1513/AnnalsATS.202002-133VP
http://doi.org/10.4137/TUI.S15628
http://doi.org/10.1136/tobaccocontrol-2021-056630
https://www.who.int/teams/noncommunicable-diseases/surveillance/systems-tools/global-adult-tobacco-survey
https://www.who.int/teams/noncommunicable-diseases/surveillance/systems-tools/global-adult-tobacco-survey
https://www.who.int/teams/noncommunicable-diseases/surveillance/systems-tools/global-adult-tobacco-survey
https://ec.europa.eu/eurostat/web/microdata/european-health-interview-survey
https://ec.europa.eu/eurostat/web/microdata/european-health-interview-survey
http://doi.org/10.1136/tc.2005.015438
http://doi.org/10.1136/tc.2010.036103
https://europa.eu/eurobarometer/screen/home
https://europa.eu/eurobarometer/screen/home
http://doi.org/10.1136/tobaccocontrol-2021-056857
http://doi.org/10.1080/1364557032000119616

Research Paper

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Coggon D, Rose G, Barker DJP. Chapter 5. Planning and
conducting a survey. In: Epidemiology for the uninitiated.
Accessed March 5, 2023. https://www.bmj.com/about-bmj/

resources-readers/publications/epidemiology-uninitiated/5-

planning-and-conducting-survey
Ryan H, Trosclair A, Gfroerer J. Adult current smoking:

differences in definitions and prevalence estimates--
NHIS and NSDUH, 2008. J Environ Public Health.
2012;2012:918368. doi:10.1155/2012/918368

Global Adult Tobacco Survey Collaborative Group. Tobacco
Questions for Surveys: A Subset of Key Questions from the
Global Adult Tobacco Survey (GATS). 2nd ed. Centers for
Disease Control and Prevention; 2011. Accessed March 25,

2025. https://www.sesric.org/imgs/news/file/TQS English.
pdf

Current Cigarette Smoking Among Adults in the United
States. Centers for Disease Control and Prevention. 17
September 2024. Accessed March 25, 2025. https://
www.cdc.gov/tobacco/php/data-statistics/adult-data-
cigarettes/?CDC_AAref Val=https://www.cdc.gov/tobacco/
data statistics/fact sheets/adult data/cig smoking/index.
htm

Delnevo CD, Lewis MJ, Kaufman I, Abatemarco DJ. Defining
cigarette smoking status in young adults: a comparison
of adolescent vs adult measures. Am J Health Behav.
2004;28(4):374-380. doi:10.5993/ajhb.28.4.9

Creamer MR, Wang TW, Babb S, et al. Tobacco product use
and cessation indicators among adults - United States, 2018.
MMWR Morb Mortal Wkly Rep. 2019;68(45):1013-1019.
do0i:10.15585/mmwr.mm6845a2

Land SR, Baker L, Bachand J, Twesten J, Kaufman AR,
Reyes-Guzman CM. Associations of daily versus nondaily
smoking, tobacco-related risk perception, and cancer
diagnosis among adults in the population assessment of
tobacco and health (PATH) study. Nicotine Tob Res.
2022;24(10):1540-1547. doi:10.1093/ntr/ntac059
Messeri P, Cantrell J, Mowery P, Bennett M, Hair E, Vallone
D. Examining differences in cigarette smoking prevalence
among young adults across national surveillance surveys.
PLoS One. 2019;14(12):0225312. doi:10.1371/journal.
pone.0225312

National Center for Chronic Disease Prevention and Health
Promotion U.S. Office on Smoking and Health. The Health
Consequences of Smoking—>50 Years of Progress: A Report
of the Surgeon General. U.S. Centers for Disease Control
and Prevention; 2014. Accessed March 25, 2025. https://
www.ncbi.nlm.nih.gov/books/NBK179276/

Amato MS, Boyle RG, Levy D. How to define e-cigarette
prevalence? Finding clues in the use frequency distribution.
Tob Control. 2016;25(el):e24-¢29. doi:10.1136/

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Tobacco Induced Diseases

tobaccocontrol-2015-052236

Velicer WF, Prochaska JO. A comparison of four self-
report smoking cessation outcome measures. Addict Behav.
2004;29(1):51-60. doi:10.1016/s0306-4603(03)00084-4
Chaiton M, Diemert L, Cohen JE, et al. Estimating
the number of quit attempts it takes to quit smoking
successfully in a longitudinal cohort of smokers. BMJ Open.
2016;6(6):¢011045. doi:10.1136/bmjopen-2016-011045
Caponnetto P, Polosa R. Common predictors of smoking
cessation in clinical practice. Respir Med. 2008;102(8):1182-
1192. doi:10.1016/j.rmed.2008.02.017

World Health Organization. WHO report on the global
tobacco epidemic, 2023: Protect people from tobacco
smoke. World Health Organization; 2023. Accessed
March 5, 2025. https://iris.who.int/bitstream/hand
1e/10665/372043/9789240077164-eng.pdf?sequence=1
Pérez-Rios M, Schiaffino A, Lopez M], et al. Questionnaire-
based secondhand smoke assessment in adults. Eur J Public
Health. 2013;23(5):763-767. doi:10.1093/curpub/cks069
Chen DT. Dual and poly-use of novel and conventional
nicotine and tobacco product use in Europe: challenges for
population health, regulatory policies, and the ways ahead.
Front Public Health. 2023;11:1093771. doi:10.3389/
fpubh.2023.1093771

European Commission. Report from the commission on the
establishment of a substantial change of circumstances for
heated tobacco products in line with Directive 2014/40/
EU. June 15, 2022. Accessed March 5, 2025. https://www.
europarl.europa.cu/RegData/docs autres institutions/
commission europeenne/com/2022/0279/COM
COM(2022)0279 EN.pdf

Feliu A, Filippidis FT, Joossens L, et al. Impact of
tobacco control policies on smoking prevalence and
quit ratios in 27 European Union countries from 2006
to 2014. Tob Control. 2019;28:101-109. doi:10.1136/
tobaccocontrol-2017-054119

Laverty AA, Vardavas CI, Filippidis FT. Prevalence and
reasons for use of Heated Tobacco Products (HTP) in
Europe: an analysis of Eurobarometer data in 28 countries.
Lancet Reg Health Eur. 2021;8:100159. doi:10.1016/j.
lanepe.2021.100159

Krosnick JA, Presser S. Question and Questionnaire Design.
Accessed March 25, 2025. https://web.stanford.edu/
dept/communication/faculty/krosnick/docs/2009/2009
handbook krosnick.pdf

Gehlbach H, Brinkworth ME. Measure twice, cut down error:
a process for enhancing the validity of survey scales. Review
of General Psychology. 2011;15:380-387. doi:10.1037/
20025704

Tob. Induc. Dis. 2025;23(April):49
https://doi.org/10.18332/tid/202651

16


https://doi.org/10.18332/tid/202651
https://www.bmj.com/about-bmj/resources-readers/publications/epidemiology-uninitiated/5-planning-and-conducting-survey
https://www.bmj.com/about-bmj/resources-readers/publications/epidemiology-uninitiated/5-planning-and-conducting-survey
https://www.bmj.com/about-bmj/resources-readers/publications/epidemiology-uninitiated/5-planning-and-conducting-survey
http://doi.org/10.1155/2012/918368
https://www.sesric.org/imgs/news/file/TQS_English.pdf
https://www.sesric.org/imgs/news/file/TQS_English.pdf
https://www.cdc.gov/tobacco/php/data-statistics/adult-data-cigarettes/?CDC_AAref_Val=https://www.cdc.gov/tobacco/data_statistics/fact_sheets/adult_data/cig_smoking/index.htm
https://www.cdc.gov/tobacco/php/data-statistics/adult-data-cigarettes/?CDC_AAref_Val=https://www.cdc.gov/tobacco/data_statistics/fact_sheets/adult_data/cig_smoking/index.htm
https://www.cdc.gov/tobacco/php/data-statistics/adult-data-cigarettes/?CDC_AAref_Val=https://www.cdc.gov/tobacco/data_statistics/fact_sheets/adult_data/cig_smoking/index.htm
https://www.cdc.gov/tobacco/php/data-statistics/adult-data-cigarettes/?CDC_AAref_Val=https://www.cdc.gov/tobacco/data_statistics/fact_sheets/adult_data/cig_smoking/index.htm
https://www.cdc.gov/tobacco/php/data-statistics/adult-data-cigarettes/?CDC_AAref_Val=https://www.cdc.gov/tobacco/data_statistics/fact_sheets/adult_data/cig_smoking/index.htm
http://doi.org/10.5993/ajhb.28.4.9
http://doi.org/10.15585/mmwr.mm6845a2
http://doi.org/10.1093/ntr/ntac059
http://doi.org/10.1371/journal.pone.0225312
http://doi.org/10.1371/journal.pone.0225312
https://www.ncbi.nlm.nih.gov/books/NBK179276/
https://www.ncbi.nlm.nih.gov/books/NBK179276/
http://doi.org/10.1136/tobaccocontrol-2015-052236
http://doi.org/10.1136/tobaccocontrol-2015-052236
http://doi.org/10.1016/s0306-4603(03)00084-4
http://doi.org/10.1136/bmjopen-2016-011045
http://doi.org/10.1016/j.rmed.2008.02.017
https://iris.who.int/bitstream/handle/10665/372043/9789240077164-eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/372043/9789240077164-eng.pdf?sequence=1
http://doi.org/10.1093/eurpub/cks069
http://doi.org/10.3389/fpubh.2023.1093771
http://doi.org/10.3389/fpubh.2023.1093771
https://www.europarl.europa.eu/RegData/docs_autres_institutions/commission_europeenne/com/2022/0279/COM_COM(2022)0279_EN.pdf
https://www.europarl.europa.eu/RegData/docs_autres_institutions/commission_europeenne/com/2022/0279/COM_COM(2022)0279_EN.pdf
https://www.europarl.europa.eu/RegData/docs_autres_institutions/commission_europeenne/com/2022/0279/COM_COM(2022)0279_EN.pdf
https://www.europarl.europa.eu/RegData/docs_autres_institutions/commission_europeenne/com/2022/0279/COM_COM(2022)0279_EN.pdf
http://doi.org/10.1136/tobaccocontrol-2017-054119
http://doi.org/10.1136/tobaccocontrol-2017-054119
http://doi.org/10.1016/j.lanepe.2021.100159
http://doi.org/10.1016/j.lanepe.2021.100159
https://web.stanford.edu/dept/communication/faculty/krosnick/docs/2009/2009_handbook_krosnick.pdf
https://web.stanford.edu/dept/communication/faculty/krosnick/docs/2009/2009_handbook_krosnick.pdf
https://web.stanford.edu/dept/communication/faculty/krosnick/docs/2009/2009_handbook_krosnick.pdf
http://doi.org/10.1037/a0025704
http://doi.org/10.1037/a0025704

Research Paper

Tobacco Induced Diseases

CONFLICTS OF INTEREST

The authors have each completed and submitted an ICMJE form for
disclosure of potential conflicts of interest. The authors declare that
they have no competing interests, financial or otherwise, related to the
current work. A.A. Laverty reports that in the past 36 months, he had no
monetary interests but was a trustee of Action on Smoking and Health
(ASH). A. Peruga reports that in the past 36 months, a grant from PNSD
(National Agency for Drug abuse of the government of Spain) was paid
to his institution, IDIBELL, and that in the past 36 months he received
support from WHO, for attending meetings and/or travel.

FUNDING

AT is funded by a predoctoral fellowship from the Rotary Foundation
[grant number: GG2238676]. AT, CM, AF, AP and EF are partly supported
by the Ministry of Universities and Research, Government of Catalonia
(grant number: 2021SGR00906). This research has been developed in
the framework of the EUREST-RISE project funded by the European
Union's Horizon 2020 research and innovation program under the Marie
Sktodowska-Curie grant agreement No 101008139. AT, CM, AF, AP and
EF also thank the CERCA program for institutional support to IDIBELL.

ETHICAL APPROVAL AND INFORMED CONSENT
Ethical approval and informed consent were not required for this study.

DATA AVAILABILITY
All data relevant to this study are based on Eurobarometer reports and
questionnaires which are publicly available.

AUTHORS' CONTRIBUTIONS

AT, CM and EF: study conception and design. AT: collected data,
prepared database for analysis, performed the analyses and wrote the
first draft. AT, CM and EF: analysis strategy. All authors: contributed to
the design of the tables, the interpretation and discussion of the results,
and the different versions of the manuscript. All authors read and
approved the final version of the manuscript.

PROVENANCE AND PEER REVIEW
Not commissioned; externally peer reviewed.

DISCLAIMER

F.T. Filippidis, Editorial Board member of the journal, and C.I. Vardavas,
Strategic Development Editor of the journal, had no involvement

in the peer-review or acceptance of this article and had no access

to information regarding its peer-review. Full responsibility for

the editorial process for this article was delegated to a handling

editor of the journal. Where authors are identified as personnel

of the International Agency for Research on Cancer/World Health
Organization, the authors alone are responsible for the views expressed
in this article and they do not necessarily represent the decisions, policy
or views of the International Agency for Research on Cancer /World
Health Organization.

Tob. Induc. Dis. 2025;23(April):49
https://doi.org/10.18332/tid/202651

17


https://doi.org/10.18332/tid/202651

