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ABSTRACT

Background: Tobacco smoking is still frequent in Italy and a major cause of cancer globally. We estimated the
burden of smoking-related cancer in Italy.

Methods: To calculate the population attributable fraction (PAF), we adopted a counterfactual scenario for which
all individuals never smoked. The PAF of current and former smoking and second-hand smoke (SHS) was esti-
mated for cancers associated with these habits according to the International Agency for Research on Cancer.
Relative risk estimates and prevalence of exposure were derived from large-scale studies and national surveys,
respectively. A 20-year latency period between exposure and cancer was considered. Cancer incidence data for
2020 and mortality data for 2017 were obtained from the Italian Association of Cancer Registries.

Results: Tobacco smoking caused, in men and women respectively, 90.0 % and 58.3 % of lung; 67.8 % and 53.5 %
of pharyngeal; 47.0 % and 32.2 % of bladder; 45.9 % and 31.7 % of oral; 36.6 % and 23.6 % of esophageal;
23.0 % and 14.0 % of pancreatic cancer and lower percentages of cancers at other sites. Tobacco smoking
accounted for 23.9 % and 7.7 % of new cancer cases in 2020, and 32.1 % and 11.3 % of cancer deaths in 2017 in
men and women, respectively, corresponding to 17.3 % of cases and 24.5 % of cancer deaths overall. The PAF of
lung cancer due to SHS in never smoking women married with smokers was 13.0 %.

Conclusions: Tobacco smoking is a primary cause of cancer in Italy in both sexes. Tobacco control policies are
warranted.

1. Introduction

20.2 %. Two decades later, the prevalence of smoking changed to 20.0 %
of individuals >14 years being current smokers and 23.3 % being former

Tobacco smoking is globally the first cause of cancer death, and is
related to approximately two-thirds of all lung cancer cases worldwide
[1]. Smoking accounts for the majority of preventable cancers also
because of the strong association with several cancer sites, due to the
high number of carcinogens in tobacco and produced during combustion
[2]. The effect is dose-dependent, and is also related to the duration of
smoking habit [3,4].Trends in smoking prevalence and numbers of
smoking-related cases and deaths serve as key indicators to prioritize
smoking regulations policies and smoking cessation campaigns. In the
early 2000s, the prevalence of current smoking in Italy was 23.7 %
among individuals aged >14 years, and that of former smokers was

smokers [5]. Carreras et al. developed a predictive model of smoking
prevalence in Italy based on cessation and relapse registered in
1986-2009, showing that prevalence will stabilize around 12 % in
women and 20 % in men, and the goal of 10 % prevalence could be
reached in the next decades only through policies especially focused on
smoking cessation [6].

Data on smoking status and its distribution by age and sex are
fundamental in order to understand the burden of smoking-related dis-
eases. Numbers of smoking-related cases and deaths serve as key in-
dicators to prioritize smoking regulations policies and smoking cessation
campaigns.

* Corresponding author at: Stony Brook Cancer Center, Stony Brook University, Stony Brook, NY, USA.

E-mail address: paolo.boffetta@stonybrookmedicine.edu (P. Boffetta).

https://doi.org/10.1016/j.canep.2024.102623

Received 22 June 2024; Received in revised form 8 July 2024; Accepted 12 July 2024

Available online 16 July 2024

1877-7821/© 2025 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).


mailto:paolo.boffetta@stonybrookmedicine.edu
www.sciencedirect.com/science/journal/18777821
https://www.elsevier.com/locate/canep
https://doi.org/10.1016/j.canep.2024.102623
https://doi.org/10.1016/j.canep.2024.102623
https://doi.org/10.1016/j.canep.2024.102623
http://crossmark.crossref.org/dialog/?doi=10.1016/j.canep.2024.102623&domain=pdf
http://creativecommons.org/licenses/by/4.0/

G. Collatuzzo et al.

No comprehensive estimate on smoking-related cancer have been
provided for the Italian population [6]. We aimed to estimate the pop-
ulation attributable fraction (PAF) of cancer due to cigarette smoking in
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Table 2
Relative risk of cancer and corresponding 95 % confidence interval by cancer
site and smoking status (current and former).

Italy, as part of a larger project aimed to estimate the proportion of Cancer site, ICD- ~ Smoking RR 95 % CI Ref
cancer due to modifiable risk factors. 10 status
Oral cavity, C10 Current 3.43 2.37-4.94 Gandini et al.,
2. Methods 2008 [13]
Former 1.40 0.99-2.00 Gandini et al.,
. . 2008 [13]
2.1. Selection Of cancer sites Esophageal, C15 Current 2.32 1.96-2.75 Tramacere et al.,
2011 [11]
The International Agency for Research on Cancer (IARC) confirmed Former 1.62 1.40-1.87 Tramacere et al.,
tobacco smoking to be carcinogenic to humans (Group 1) [7]. Volume 2011 [11]
. . . Pharynx, C14 Current 6.76 2.86-16.0 Gandini et al.,
84 of IARC Monographs series [8] provided a comprehensive assessment 2008 [13]
of smoking-related cancer risks, based on which we selected the cancers Former 2.28 0.95-5.50 Gandini et al.,
causally associated to tobacco smoking: cancer of the oral cavity and 2008 [13]
pharynx, larynx, lung, esophagus, stomach, liver, pancreas, bladder, and Stomach, C16 Current 1.25 1.11-1.40 Praud etal. 2018
kidney. The same Monograph evaluated second-hand smoking (SHS) as [21]
X R Former 1.12 0.99-1.27 Praud et al.,
causally associated with lung cancer. 2018 [21]
Colon, C18 Current 1.11 1.02-1.21 Tsoi KK wt al.,
2009 [17]
2.2. Prevalence of tobacco smoking exposure Former 113 1.05-1.21 Tsoi KK et al.,
2009 [17]
. . Rectum, C20 Current 1.36 1.15-1.61 Tsoi KK et al.,
Prevalence was derived from the Multipurpose survey on house- 2009 [17]
holds: aspects of daily life, a national survey conducted by the National Former 1.24 1.11-1.37 Tsoi KK et al.,
Institute of Statistics (ISTAT) [9] to collect information on the citizens’ 2009 [17]
habits and the problems they face in every day life. Data on smoking are Liver, C22 Current 151 1.37-1.67 Lee YCet al,

. - - 2009 [14]
proYlded by year, se>f, age group and educational attainment. We Former 112 078160 Lee YCetal,
retrieved data on smoking status (current and former) by sex, age group, 2009 [14]
as well as men and women of any age >=14, for the years 2001-2005. Pancreas, C25 Current 1.80 1.70-1.90 Lugo et al., 2018
We also considered SHS from the spouse among never smoker women, [15]
using the prevalence in 1997-1998 reported by Forastiere et al. [10]. Former 1.20 1.1-1.20 ]E;‘E]" etal, 2018

Table 1 provides the average prevalence of smoking habits in Italian Nasopharynx, Current 1.5 1.35-1.89 Long et al., 2017
men and women by age group. C30-31 [16]
Former 1.36 1.15-1.61 Long et al., 2017
[16]
2.3. Relative risk (RR) estimates Larynx, C32 Current 7.01 5.56-8.85 Jing-Jing Zuo
etal., 2017 [12]
. . L. Former 1.88 1.16-3.05 Jing-Jing Zuo
The RRs of target cancers for smoking, either for incidence or mor- etal, 2017 [12]
tality based on data availability, were derived by recent meta-analyses Lung, C34 Current Men: 23.6  Men: Pesch et al.,
[11-22] or pooled analyses [3,15]. Separate RRs were collected for Women: 20.4-27.2 2012 [3]
current and former smoking. We were not able to find sex-specific RR for 78 ‘g};g“;n:go
all the cancer types, therefore a unique RR was used in the computation Former Men: 7.5 Men: Pesch et al.,
of PAF, except for lung cancer. As for SHS and lung cancer, the RR was Women: 6.50-8.70 2012 [3]
retrieved from a meta-analysis [22]. No age-range specific RR were used 2.8 Women:
due to lack of data. . 2.4-33 Boffetta. 2002
Table 2 presents the RR for each combination of smoking and cancer fl::;n ) \{Vtz);nen‘ ‘1Nf ;n_elné7 [ ; Z]e“a’ 00
type, along with the corresponding sources from which the information smoke*
was obtained [3,11,13-22]. Cervix, C53 Current 1.70 1.53-1.88 Malevolti et al.,
2023 [18]
Former 1.13 1.02-1.24 Malevolti et al.,
Table 1 2023 [18]
Average prevalence of current and former smokers between 2001 and 2005 by Kidney, C64 Current 1.39 1.28-1.51 LiuX et al., [19]
sex, and second-hand smoke in women. Former 1.20 1.14-1.27 LiuX et al., [19]
Age Men Women Bladder, C67 Current 3.14 2.53-3.75 van Osch FH
C et al.,, 2016 [20]
years)
Current Former Current Former Second-hand Former 1.83 1.52-2.14 van Osch FH
smokers smokers smokers smokers smoke*™ et al., 2016 [20]
14-17 8.7 32% 5.9 % 3.3% 62.5% CI, confidence interval; RR, relative risk; Ref, reference
18-19 26.1% 6.0 % 18.5 % 6.1% *Calculated in never smokers.
20-24 36.7 % 9.0 % 21.1% 8.6 %
25-34 38.4 % 141%  21.4% 12.9 %
35-44 37.0 % 23.0%  245% 17.7 % 2.4. Cancer incidence and mortality
45-54 35.8 % 333%  234% 18.9 %
55-59 81.2% 39.49%  17.6% 16.5 % Currently, no nationwide cancer registry is available in Italy. Data
60-64 26.1 % 428%  13.2% 15.4 % duced as th Its of llaborati 1 Tocal
65-74 19.7 9% 490%  7.8% 15.4 % are produced as the resu ts. of a colla oration among several local reg-
75+ 111 % 58.3%  3.3% 11.2 % istries. Thus, sex-specific information cancer incidence in 2020 was
14+ 30.2 % 287%  16.8% 14.1 % retrieved from estimates by the Associazione Italiana di Oncologia

* Referred to never smoker women married with smokers, 1997-98 [10]

Medica (AIOM) [23], which provides national estimates on cancer
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overall and by anatomical site, while sex-specific cancer mortality data
in 2017 were obtained from ISTAT [24].

The sex- and age-specific incidence data for target cancers were
obtained using the topography code of the International Classification of
Disease for Oncology, 3rd edition (ICD-O-3), while the 4-digit codes of
the International Statistical Classification of Diseases and Related Health
Problems, 10th Revision (ICD-10) were used to retrieve the number of
deaths for each cancer site.

2.5. Estimation of PAFs

PAFs were calculated using the formula proposed by Miettinen [25]
for multiple categories. PAF for ever-smoking (i.e., current plus former
smoking) was calculated for each sex and age group according to the
formula:

P.(RR, — 1) + P;(RR; — 1)

PAF =
1+P/(RR.—1)+Ps(RRs— 1)

where P, is the proportion of the population currently smoking, RR, is
the RR for current smokers compared to never smokers, Py is the pro-
portion of former smokers in the Italian population, and RRyis the RR of
former smokers compared to never smokers. The PAF for SHS exposure
in never-smoker women married with smokers was calculated using the
formula:

P.(RR,—1)

PAF =_ ¢~ “J
1+P,(RR,—1)

where Pe is the proportion of never smokers exposed to SHS and RRe if
the RR of lung cancer for SHS exposure. The PAF for SHS was based only
on the number of lung cancer cases and deaths not attributable to active
smoking (i.e., the effect of SHS on active smokers was ignored).

The 95 % confidence intervals (CI) of the PAF were calculated based
on the 95 % CI reported for the RR of smoking-cancer pairs, while the
sampling error related to the prevalence estimates was not considered.
Similarly, the 95 % CI for the number of attributable cancer cases and
deaths were calculated based on the corresponding 95 % CI of the PAF.

3. Results

Men were more likely to smoke than women (30.2 % vs 16.8 %).
Also, a larger proportion of young men reported to be currently smoking
compared to women of the same age group (Table 1).

For current smoking, the RR ranged from 1.11 for colorectal cancer
to 23.6 for lung cancer in men; and for former smokers the RR ranged
from 1.12 for stomach and liver cancers to 7.8 for lung cancer in men
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(Table 2). The RR for current smoking was above 2 for cancers of
esophagus, oral cavity, pharynx, larynx, lung and bladder, while the RR
for former smokers was above >2 only for lung cancer.

The PAF of smoking-related cancers in Italy are shown in Table 3.
Cancer-specific PAF ranged between 3.5 % for colon cancer in women
and 90.0 % for lung cancer in men. Cancer cases attributable to smoking
for lung were of 90.0 % for men and 58.3 % for women. After lung
cancer, cancers with the highest PAF in men and women were pharyn-
geal (67.8 % and 53.5 %), laryngeal (67.4 % and 53.2 %), bladder
(47.0 % and 32.2 %), and oral cavity cancers (45.9 % and 31.7 %).
Tobacco smoking caused also a high proportion of esophageal

(36.6 % in men and 23.6 % in women), pancreatic (23.0 % and
14.0 %) and nasopharyngeal cancers (22.0 % and 13.0 %). As for the
proportion of lung cancers due to SHS in never-smoker women, we
calculated a PAF of 13.0 %.

Table 4 reports the PAF of smoking-related cancers by sex separately
for current and former smoking. For most cancer sites, substantially
higher PAF were estimated for current than former smoking. About 70 %
of lung cancer cases in men were attributable to current smoking, and
19 % to former smoking, whereas, in women, the figures were around
48 % and 10 %, respectively.

When considering ever tobacco smokers (Table 5), the total number
of cancer cases attributable to smoking in 2020 were 46,511 in men and
13,929 in women, corresponding to 23.9 % and 7.7 % of all new cases,
respectively, and 17.3 % of the total cancers occurred in the Italian
population. Among them, we estimated 24,713 lung cancer cases in men
and 7769 in women. Following lung cancer, the highest number of new
cancer cases in 2020 attributable to smoking were estimated for bladder
cancer (9624 in men and 1620 in women) in both sexes, laryngeal
(n=1840), pancreatic (n=1575), liver (n=1428) and kidney cancer
(n=1348) in men, and pancreatic (n=1038), oral cavity (n=493), kid-
ney (n=385) and liver cancer (n=376) in women. As for the number of
cancer deaths in 2017 and the overall correspondent PAF, we calculated
that 32.1 % of cancer deaths in men (n=30,504) and 11.3 % of cancer
deaths in women (n=8441) in 2017 were attributable to smoke in Italy,
corresponding to 24.5 % of total cancer deaths (N=41,811). Of them,
21,461 were deaths from lung cancer cases in men and 5815 in women,
followed by bladder (n=2286), pancreas (n=1380), and liver (n=979)
in men and pancreas (n=894), liver (n=289), and oral cavity (n=233) in
women. Other cancer types registered a smaller number of smoking-
related cancer cases and deaths.

PAF by sex and age groups are provided in Supplementary table 1. A
considerable proportion of cancers occurring at young age were attrib-
utable to current smoking. This was particularly evident in case of the
cancers more strongly related to smoking habit, such as pharyngeal
cancer, for which almost 70 % of cancer in men between 20 and 54 years

Table 3

Population attributable fraction of cancer due to smoking by sex and cancer site in Italy.
Cancer site, ICD-10 Men Women Overall

PAF % 95 % CI PAF 95 % CI PAF 95 % CI

Oral cavity, C10 45.9 29.1-59.6 31.7 18.6-44.6 39.4 24.1-53.0
Esophagus, C15 36.6 28.8-43.8 23.6 17.9-29.4 30.5 23.5-37.2
Pharynx, C14 67.8 35.4-85.4 53.5 23.4-75.9 61.7 29.7-81.6
Stomach, C16 9.90 3.0-16.5 5.60 1.70-9.50 7.71 2.3-13.05
Colon, C18 6.60 1.17-11.02 3.50 0.61-6.09 5.04 1.50-8.53
Rectum, C20 15.1 0.8-26.4 8.60 4.4-15.9 11.9 5.50-18.0
Liver, C22 15.9 4.64-27.3 9.31 3.03-16.5 12.6 3.81-22.0
Pancreas, C25 23.0 19.4-24.8 14.0 11.7-15.2 18.6 15.5-20.1
Nasopharynx, C30-31 22.0 13.0-30.8 13.0 7.40-19.1 17.6 10.2-25.2
Larynx, C32 67.4 58.8-74.8 53.2 44.1-61.7 61.3 52.3-69.3
Lung, C34* 90.0 88.2-91.0 58.3 54.0-64.6 73.9 71.6-76.0
Cervix, C53 - - 12.0 8.42-15.4 12.0 8.42-15.4
Kidney, C64 14.9 11.1-18.8 8.60 6.26-11.0 11.7 8.65-15.0
Bladder, C67 47.0 38.0-54.0 32.2 25.0-38.4 40.2 31.8-46.8

PAF, population attributable fraction; CI, confidence interval

*This does not account for the proportion of second-hand smoke, which was 13.0 % (see below).
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Table 4

Population attributable fraction of cancer due to current and former smoking by sex and cancer type in Italy.

Cancer Epidemiology 92 (2024) 102623

Cancer site, ICD-10

PAF, 95 % CI

Current smoking

PAF, 95 % CI
Former smoking

Men 95 % CI Women 95 % CI Overall 95 % CI Men 95 % CI Women 95 % CI Overall 95 % CI
Oral cavity, C10 39.7 29.3-48.1 27.9 18.8-36.8 34.3 24.2-43.1 6.21 -0.2-11.59 3.84 -0.11-7.8 5.12 -0.16-9.93
Esophageal, C15 25.3 20.7-29.7 17.0 13.3-20.9 21.4 17.1-25.6 11.3 8.18-14.05 6.66 4.62-8.64 9.11 6.46-11.55
Pharynx, C14 56.0 36.3-66.4 45.1 24.0-60.7 51.4 30.4-64.2 11.8 -0.93-18.94 8.38 -0.54-15.24 10.36 -0.74-17.47
Stomach, C16 6.81 3.23-10.1 3.97 1.82-6.09 5.37 2.50-8.09 3.11 -0.28-6.47 1.59 -0.14-3.44 2.34 -0.21-4.96
Colon, C18 3.11 0.59-5.65 1.79 0.33-3.32 2.43 0.46-4.47 3.49 1.41-5.37 1.76 0.7-2.78 2.61 1.04-4.06
Rectum, C20 9.24 4.21-14.3 5.53 2.43-8.89 7.39 3.30-11.6 5.85 2.93-8.23 3.09 1.49-4.51 4.47 2.2-6.41
Liver, C22 13.0 10.7-14.7 7.78 6.04-9.42 10.4 8.28-12.2 2.90 6.03-12.54 1.53 -3-7.05 2.22 -4.47-9.88
Pancreas, C25 18.6 17.1-20.5 11.6 10.4-12.8 15.2 13.8-16.7 4.42 2.32-4.32 2.42 1.24-2.39 3.44 1.78-3.38
Nasopharynx, C30-31 13.9 9.21-18.6 8.63 5.45-12.1 11.3 7.32-15.5 8.07 3.75-12.13 4.41 1.95-6.95 6.27 2.85-9.65
Larynx, C32 59.2 56.9-59.9 47.4 42.9-50.6 54.1 50.7-56.0 8.24 1.9-14.86 5.80 1.26-11.06 7.19 1.61-13.28
Lung, C34* 70.4 69.4-71.1 47.7 44.9-53.1 59.7 58.2-61.1 19.3 18.7-19.9 10.6 9.07-11.5 14.1 13.4-14.9
Cervix, C53 - - 10.4 8.17-12.5 10.4 8.17-12.5 - - 1.61 0.26-2.86 - -
Kidney, C54 10.0 7.52-12.5 6.00 4.42-7.64 8.01 5.95-10.1 4.89 3.58-6.30 2.57 1.85-3.38 3.73 2.70-4.85
Bladder, C67 34.3 28.7-38.5 24.4 19.4-28.5 29.8 24.3-34.0 12.7 9.27-15.2 7.91 5.50-9.89 10.5 7.49-12.8

PAF, population attributable fraction; CI, confidence interval

*The fraction of cancer due to second-hand smoke in never smoking women married with smokers was 13.0 %

and more than 50 % of those in women between 18 and 59 were esti-
mated to be caused by current smoking. Similar sex-specific figures were
observed for laryngeal cancers in the same age groups. Also, a large
proportion of bladder cancers in subjects aged below 50 was estimated
to be caused by current smoking in both sexes, with higher percentages
in men (about 40-45 %) than in women (about 30 %). The effect of
former smoking was especially evident in older subjects, showing an
increasing trend in the decades considered. Former smoking contributed
to a particularly large fraction of lung cancers, reaching 79.0 % of
cancers in men older than 75 and 51.2 % of women of the same age.

Table 6 [12,26-37] summarizes the PAF of smoking-related cancers
estimated in selected countries, compared to Italy.

4. Discussion

Tobacco smoking is the leading cause of cancer in Italy, being related
to 17.3 % of cancer cases in 2020 and 24.5 % of all cancer deaths in
2017. Substantial sex differences can be observed in the proportion of
specific cancer attributable to smoking, due to the varying prevalence of
this habit in different subgroups of the population. We estimated that
90 % of lung cancer cases in men and 58 % in women were attributable
to current smoking, or to former smoking. Also, current smoking
contributed to a substantial proportion of cancer in young people, in
particular when considering those cancers more strongly related to
smoking. Conversely, former smoking had a greater impact at older
ages. Lung cancer contributed the largest number of smoking-related
cancer cases and deaths in both sexes, followed by bladder and laryn-
geal cancer in men, and pancreatic cancer in women.

Considering the cancer-specific PAF, after lung, the cancers to which
smoking contributed more were pharynx, bladder and oral cavity, due to
the strong relationship with the exposure.

Although appreciably smaller than that caused by current smoking,
the proportion of cancer caused by former smoking remains relevant in
both sexes and at various ages.

The high prevalence of tobacco smoking in the Italian population
was, and remains, a relevant public health problem. As reported in a
recent press release, almost one out of four Italian adults is a smoker in
2022 [38]. Furthermore, while the prevalence of tobacco smoking has
been showing a decline since 2009, an increase was observed in 2022
[38]. The dynamic nature of lifestyle habits such as smoking status,
implies that not all of those who smoke in a certain period of life would
still be a smoker in the following years [39,40]. Moreover, the RR de-
creases with years since cessation, but we could not account for the
detailed smoking history and therefore assumed that the RR reported for
former smokers in the available literature could be applicable to

calculate PAF in this study. Because of this, we considered the mean
tobacco smoking prevalence in the 2001-2005 timeframe rather than in
a specific year, and presented separate estimates for current and former
smokers [3].

Sex differences in the PAF of smoking-related cancer reflect the
different prevalence of cigarette smoking in Italy. Even though the PAF
were lower in women than in men, the smoking rate has declined in men
in most countries while it has spread in recent decades in women in Italy
[41]. It is therefore plausible that the impact of tobacco smoking on
different cancer types will increase among women, also for cervical
cancer, where smoking plays a secondary but still relevant role, also
potentially interacting with HPV in infected women [42-44].

Lung cancer is the most common cancer in Italy in both sexes com-
bined [23] and it is avoidable in most cases. Its diagnosis and treatment
require many resources, representing among the highest health costs for
the National Health System [45,46].

Pharyngeal and oral cavity cancers are also strongly related to to-
bacco smoking [47,48]. Patients affected by head-and-neck cancers
have a poor quality of life and suffer from psychosocial damage related
to their disease and the related treatment, often demolitive [49-53].

In our study, the burden of bladder cancer due to smoking was also
high. Given its frequent relapses and poor prognosis, bladder cancer
requires complex diagnostic and therapeutic pathways [54,55], that are
a burden on medical resources [56,57], and have consequences on
psychological well-being [58].

Reducing the burden of these major smoking-related cancers would
save resources which could be re-allocated to the management of other
important health issues, and have important consequences on the
quality of life and life expectancy of the Italian population [59,60].

Declining trends of lung cancer and other cancer trends in smaller
measure, have been observed in countries where tobacco smoking
prevalence was reduced [61]. Taxation is now the most effective
approach to tobacco control [62], as well as, raising awareness of the
extent of the damage and dangers of tobacco smoking in the population
[63], particularly by targeting the young [64,65] and the less educated
groups [66]. Programs should be developed accounting for geographical
and cultural aspects, to ensure equal and uniform health prevention
access [67-69].

Italian law prohibits indoor smoking in public areas, including the
workplaces and restaurants, except for designated smoking rooms, and
on public transport. Additionally, smoking in private vehicles is pro-
hibited in presence of children or pregnant women. Many forms of to-
bacco promotion are banned, albeit with ambiguous definitions.
However, tobacco retail points are allowed and widely spread [70]. In
this study, we estimated that SHS contributes to a considerable
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- percentage of lung cancers in women in Italy, corroborating the
S " importance of these national policies and the education of the popula-
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533 8% N g T 2%, g tion to their observation.
n . . . . .

NPT IRIAI TR ST The PAF we estimated in this study are similar to those reported b
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BILITIAILBRAIITLIIISS others and, in particular, very close to the ones reported for Italy in the
only previous study available [26]. Methodological differences,
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S5 © < 8 o = different prevalence and lag time and a different list of cancers associ-
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Bl ABRVITRCRINLAINNST S ated with tobacco smoking, preclude strict comparisons. Our estimates
for men are comparable to the ones reported for other countries, espe-
cially the ones that use more recent data for smoking prevalence [28],
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o - I whereas those for women are lower than the ones found in other
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; SHYSIIDG ~“lo8a developed countries, such as the Northern countries [26,27], UK [29],
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PONOC L AT N I JdRa0Y US [32] and Australia [31], but higher than those reported for Asian

countries such as Japan [34], China [36], Korea [35], Vietnam [37] and

- Gulf Cooperation Council member countries [30]. These differences are

g 2 - . primarily due to the different prevalence of smoking across populations,
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2|28 N8-8B8&83 9808wy~ in particular a lower smoking rate among Asian women.

We comprehensively estimated of the PAF of smoking-related cancer

in Italy. Our work is based on updated data retrieved from sources of

E high reliability, offering up to date national level information. We
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Table 6
Population attributable fraction of cancer due to smoking in selected countries by sex.
Data sources Ref Geographical area Male Female Year Notes
Cancer incidence: AIOM This Italy 21.7 %(D) 8.0 %(I) 2017(1)
Cancer mortality: ISTAT study 28.5 %(M) 11.9% 2010(M)
(some proportions from GLOBOCAN) )
RR: several meta-analyses
Prevalence: ISTAT, average of 2001-2005
Cancer incidence: GLOBOCAN [26] Italy 23.1 %(D) 8.2 %(I) 2018 Includes acute myeloid leukaemia and
RR: CPS II study (2004-2009) Southern Europe 26.9 %(I) 7.7 %(1) ovarian cancer
Prevalence: estimated using lung cancer RR Northern Europe 20.6 %(I) 15.8 %
o
Western 25.1 %(I) 12.7 %
Europe o
Central and Eastern 35.3 %(I) 6.3 %)
Europe
Cancer incidence: Danish Cancer Registry. [27] Denmark 16.0 %(D) 13.1% 2022 Anus but not rectum cancer included;
Prevalence from Danish surveys and registries. o ovary cancer and leukaemia (included
Cancer incidence: estimated applying incidence rates [28] France 28 %(I) 8 %(I) 2015 Includes acute myeloid leukaemia and
from 2013 from FRANCIM to the 2015 population from ovarian cancer
INSEE
RR: analyses based on CPS II study
Prevalence: estimated using lung cancer RR
Cancer incidence: UK countries’ cancer registries [29] UK 17.7 % (D 12.4 % 2015 Includes leukaemia. does not include
RR: identified through systematic PubMed searches (0} cervix
Prevalence: health surveys from each country, ranging
from 2011 to 2017
Cancer incidence: GLOBOCAN [30] GCC countries* 22.8 %(I) 2.8 %(I) 2018 Includes myeloid leukaemia
RR: meta-analysis
Prevalence: WHO global report on tobacco smoking,
year 2005
Cancer mortality: Australian Institute of Health and [31] Australia 26 %(M) 18 %(M) 2013 Includes myeloid leukaemia and ovarian
Welfare cancer
RR: CPS II study (1982-1988), meta-analysis (2006)
Prevalence: estimated using lung cancer RR
Cancer incidence: Centers for Disease Control and [32] us 23.6 %(1) 14.5% 2014 Includes acute myeloid leukemia
Prevention’s (9]
RR: review;
Prevalence: National Health Interview Surveys.
Average of 2013-2014
Cancer incidence: projection by Brazilian Population- [33] Brazil 14.4% (D 7.2% 1) 2020 Includes ovarian cancer. does not include
Based Cancer Registries (PBCR) pharynx. colorectal and cervical cancer
RR: national surveys (PETab 2008 and VIGITEL 2008)
Prevalence: national survey (PETab 2008)
Cancer incidence: Monitoring of Cancer Incidence in [34] Japan 29.7 % (I) 5.0 %(I) 2005 Includes myeloid leukemia and ovarian
Japan project by Japan Cancer Surveillance Research 34.4 %(M) 6.2% cancer
Group M)
Cancer mortality: Japanese Ministry of Health Labour
and Welfare
RR: meta-analysis, pooled analysis
Prevalence: National Nutrition Survey, year 1990
Cancer incidence: Korea Central Cancer Registry [35] Korea 20.9 %(I) 2.1 %(I) 2009 Includes ovarian cancer
Cancer mortality: Statistics Korea 32.9 %(M) 5.2 %
RR: meta-analyses (M)
Prevalence: Korea National Health Examination
Survey, year 1989
Cancer mortality: local cancer registries and disease [36] China 22.2 %(M) 4.0 % 2014 Includes all cancer sites
surveillance points o) Results were standardized by age and
RR: China Kadoorie Biobank Study cancer site
Prevalence: nationwide survey, year 2002
Cancer incidence: GLOBOCAN 2020 [371] Vietnam 33.9 %(I) 1.3 %(D) 2020 Includes leukemia and ovarian cancer
RR: meta-analyses 37.2 %(M) 1.9%
Prevalence: nationwide surveys )

Notes: I, incidence; M, mortality, Ref, reference; RR, relative risk; FRANCIM, French Cancer Registries Network; INSEE, National Institute of Statistics and Economic
Studies; CPS II: American Cancer Society’s Second Cancer Prevention Study; PETab, Global Adult Tobacco Survey in Brazil; VIGITEL, Surveillance System of Risk and

Protective Factors for Chronic Diseases by Telephone Survey for adults in Brazil
*(Bahrain. Kuwait. Oman. Qatar. Saudi Arabia. and United Arab Emirate)
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