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Abstract: Tobacco is the greatest single cause of many non-communicable diseases, including cancer. We calculated
the proportion of cancer incidence and mortality in 2015 attributable to tobacco smoking and exposure to secondhand
smoke (SHS). Data on the prevalence of active smoking were derived from the 2005 Japanese National Health and
Nutrition Survey by age group and gender. For SHS exposure prevalence, data from a nationwide cross-sectional
survey from 2004-2005 were used. Based on standard formulas, population attributable fractions (PAFs) for each
cancer causally associated with active smoking, namely the oral cavity and pharynx, esophagus, stomach, colon,
rectum, liver, pancreas, nasal, larynx, lung, uterine cervix, kidney, renal pelvis and ureter, bladder, and acute myeloid
leukemia, were calculated for each sex and age group and aggregated to obtain the PAF among total cancer incidence
and mortality. For SHS exposure, PAFs for lung cancer and total cancer were calculated using the same method. For
Japan in 2015, 145,765 new cancer cases and 72,520 cancer deaths, corresponding to a PAF of 15.2% for total cancer
incidence and 19.6% for total cancer mortality, were attributable to active tobacco smoking. For SHS exposure, 0.5%
of total cancer incidence and 0.7% of total cancer mortality in 2015 were attributable. Tobacco is still one of the major
causes of cancer in Japan.
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Introduction

consequences attributable to smoking (9). Following
the U.S. Surgeon General's Report (10), this report
made comprehensive and systematic assessments of the
causal relationships between smoking and disease in the
Japanese population. This report and studies conducted
before and after it included meta-analyses and pooled
analyses of large-scale cohort studies performed in
Japanese populations, which aimed to explore the
association between active smoking and head and
neck cancers (11), bladder cancer (12), hematologic
malignancies (13), cervical cancer (14), and colorectal
cancer (15), and the association between SHS exposure
and lung cancer (16). Thanks to these studies, it is now
possible to select smoking-related diseases specific
to the Japanese population and to calculate their RRs
using more representative data. Additionally, the
prevalence of smoking in Japanese, particularly among
men, has declined over the past 10 years (4,17), which
is likely a major contributor to changes in the estimates
of smoking-attributable cancer incidence and mortality.
Therefore, this study aimed to estimate the proportion
of cancer incidence and mortality in 2015 attributable to
active tobacco smoking and exposure to SHS.

Tobacco smoking is the greatest single preventable
cause of cancer (1). Globally, there are estimated to be
1,820,000 cancer deaths every year due to active smoking
and 125,000 cancer deaths due to secondhand smoke
(SHS) exposure (2). The incidence of tobacco-caused
diseases is particularly high in East Asia. Japan ranks
sixth in the world for tobacco consumption (3). Smoking
prevalence among men aged 30-49 years is 37% (4). The
latest estimates on the population-attributable fractions
(PAFs) of tobacco-related cancers in Japan were released
in 2005 (125,898 cases for active smoking and 4,152
cases for SHS exposure) (5). With regard to active
smoking, other studies have reported similar estimates by
including non-cancer diseases attributable to smoking,
using data obtained in 2005 (6), 2007 (7), and 2008 (8).
These estimates are now somewhat out of date, however,
and their selection of smoking-related diseases was based
on studies conducted mostly among Westerners.
In 2016, the Committee on Health Effects of
Smoking of the Ministry of Health, Labour and Welfare
(MHLW) released a comprehensive report on health
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Materials and Methods

former, and never smokers by sex and age group.
Smoking prevalence from year 2000 of the JNHNS (23)
was further used for sensitivity analysis. Sex- and agegroup-specific prevalence of tobacco smoking in Japan in
2005 is shown in Table 1. For SHS exposure prevalence,
data from a nationwide cross-sectional survey from
2004-2005 funded by Grants-in-aid from Ministry of
Health, Labour, and Welfare were used (24). This survey
collected data on the proportion of non-smoking men
and women who were exposed to SHS. The two possible
exposure locations considered were home and work.
The sex- and age-group-specific prevalence (%) of SHS
exposure in Japan in 2005 is shown in Table 2.

Cancers associated with tobacco smoking
The International Agency for Research on Cancer (IARC)
confirmed that tobacco smoking, SHS exposure, and
smokeless tobacco were all reaffirmed as carcinogenic
to humans (Group 1) (18). There are major global
and domestic comprehensive assessments: an IARC
monograph published in 2012 (19), a report of the
US Surgeon General in 2014 (20), and a domestic
assessment by the Research Group for the Development
and Evaluation of Cancer Prevention Strategies in
Japan (21). In Japan, these assessments were further
comprehensively evaluated and integrated into the most
recent report by the Committee on Health Effects of
Smoking in 2016 (9). Therefore, we applied the target
cancers causally associated with tobacco smoking
concluded by this evaluation, namely those that showed
sufficient evidence for a positive association with
tobacco smoking and for which RR estimates in Japan
were available, including cancer of the oral cavity and
pharynx, esophagus, stomach, colon, rectum, liver,
pancreas, nasal cavity and paranasal sinuses, larynx,
lung, cervix uterine, kidney, renal pelvis and ureter,
urinary bladder and acute myeloid leukemia. For SHS
exposure, the only cancer retained in the analysis was
lung cancer among never-smokers.

Cancer incidence and mortality in Japan in 2015
Cancer incidence data in 2015 were estimated using
the annual estimate of cancer incidence in 2013 by the
Monitoring of Cancer Incidence in Japan (25). This
estimate was done using an age and period spline model,
a method which is used for short-term projections for
cancer incidence in Japan (26). The sex- and age-specific
incidence data for target cancers were coded by the
International Statistical Classification of Diseases and
Related Health Problems, 10th edition (ICD-10), using
the morphology code of the International Classification
of Disease for Oncology, 3rd edition (ICD-O-3).
The data on cancer mortality statistics from 2015
were obtained from the vital statistics of Japan (27). We
sourced sex- and age-specific mortality data by cause
of death from the Health, Labour, and Welfare Statistics
Association (28). Similar to the cancer incidence data,
4-digit ICD-10 codes were used to classify the cause of
death.

Prevalence of tobacco smoking
The data on smoking status were derived from the
Japanese National Health and Nutrition Survey (JNHNS)
from 2005 (22), which presents the proportion of current,

Table 1. Sex- and age-group-specific prevalence of tobacco smoking in Japan in 2005
2005
Age at exposure

Men
Current Former

0-4
5-9
10 - 14
15 - 19
20 - 24
25 - 29
30 - 34
35 - 39
40 - 44
45 - 49
50 - 54
55 - 59
60 - 64
65 - 69
70 - 74
≥ 75
Total

2000

0.0
0.0
1.0
7.0
44.4
52.3
54.7
55.3
49.7
44.9
48.1
43.4
37.7
30.1
24.2
18.8
40.8

0.0
0.0
0.0
0.0
3.2
8.4
10.0
13.8
20.2
24.7
24.7
27.6
29.5
30.5
35.1
35.3
23.5

Women
Ever
0.0
0.0
1.0
7.0
47.7
60.6
64.7
69.1
69.9
69.6
72.8
71.1
67.2
60.6
59.3
54.1
64.4

Current Former
0.0
0.0
0.5
2.5
15.4
20.7
19.6
16.0
14.5
13.9
13.6
10.2
8.7
5.5
4.5
2.5
11.1

0.0
0.0
0.0
0.0
3.5
7.3
9.8
8.0
7.0
5.2
4.7
2.9
3.8
2.9
2.7
3.1
4.9

Men
Ever
0.0
0.0
0.5
2.5
19.0
28.0
29.4
24.0
21.6
19.1
18.3
13.1
12.5
8.3
7.1
5.7
15.9

Data source: The National Health and Nutrition Survey, Japan, 2005.

(44)

Current Former
0.0
0.0
2.5
18.8
52.3
63.9
56.0
59.1
58.0
56.2
55.5
49.0
42.2
34.7
34.2
26.9
47.6

0.0
0.0
0.0
0.0
3.9
5.5
9.6
11.5
16.6
19.8
21.3
24.2
30.1
38.2
42.6
48.1
25.0

Women
Ever
0.0
0.0
2.5
18.8
56.2
69.4
65.6
70.6
74.6
76.0
76.8
73.2
72.3
73.0
76.8
75.0
72.6

Current Former
0.0
0.0
0.9
5.5
17.6
17.5
16.3
16.8
14.5
12.0
11.0
7.9
7.2
6.8
4.2
3.2
10.6

0.0
0.0
0.0
0.0
2.9
6.1
5.1
4.5
4.3
2.4
2.1
2.8
1.9
1.9
3.2
2.5
3.2

Ever
0.0
0.0
0.9
5.5
20.5
23.6
21.4
21.3
18.8
14.4
13.2
10.6
9.1
8.7
7.4
5.7
13.7
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smoking, RRc is the RR for current smokers compared
to never smokers, Pf is the proportion of the population
of former smokers, and RR f is the RR of former
smokers compared to never smokers.
For SHS, PAF was calculated using the method
described by Gan et al. (31). First, the PAF of nonsmokers exposure to SHS (PAFshns) was calculated using
the following formula:

Table 2. Sex- and age-group-specific prevalence (%) of
secondhand smoking in Japan in 2005
Age at exposure
0-4
5-9
10 - 14
15 - 19
20 - 24
25 - 29
30 - 34
35 - 39
40 - 44
45 - 49
50 - 54
55 - 59
60 - 64
65 - 69
70 - 74
≥ 75

Men

Women

At home At work

At home At work

6.2
6.2
6.2
6.2
6.2
6.2
6.2
6.2
6.2
6.2
6.2
6.2
6.2
6.2
6.2
6.2

0.0
0.0
0.0
0.0
29.4
29.4
29.4
29.4
29.4
29.4
29.4
29.4
29.4
29.4
29.4
29.4

31.1
31.1
31.1
31.1
31.1
31.1
31.1
31.1
31.1
31.1
31.1
31.1
31.1
31.1
31.1
31.1

0.0
0.0
0.0
0.0
18.2
18.2
18.2
18.2
18.2
18.2
18.2
18.2
18.2
18.2
18.2
18.2

Where P and RR refer to the proportion of SHS
exposure and RR for non-smokers, respectively,
compared to non-smokers who were not exposed to
SHS. We then calculated the PAF for SHS (PAFshs) for
the entire population by:

Data source: Report of the nationwide survey on adolescent smoking
behavior in Japan, Grants-in-aid for the Comprehensive Health
Sciences from the Ministry of Health, Labour, and Welfare, Japan.
2016 (24).

Where PAF c refers to PAF of current smokers and
Pc refers to the proportion of current smokers in the
population. PAF for SHS was only separated by gender;
age groups were pooled due to the limited sample size
and prevalence.

Estimation of relative risks
The sources for the site-specific RR of cancer with
relation to active smoking and SHS exposure are shown
in Table 3. As a general rule, we prioritized metaanalyses or pooled analyses published for Japanese
populations, followed by Asian populations, then studies
from other nations. Studies that differentiated between
current and past smokers were prioritized over studies
that differentiated between ever- and non-smokers. RRs
presented by sex were used. If the studies only presented
RR for ever- or current smokers, these were used by
considering the RR of former smokers to be 1.
For SHS exposure at home, the summary RR was
derived from a meta-analysis of Japanese studies; for
SHS exposure at work, summary RR was derived from
an international meta-analysis since a sufficient number
of studies was not available for Japan.

Results
Table 4 summarized the estimated PAF of cancer
incidence and mortality in 2015 attributed to tobacco
smoke in Japan.
Active smoking was estimated to have caused 23.6%
of total cancer incidence among men and 4.0% among
women. For major cancers, smoking caused 61.7% (men)
and 20.9% (women) of lung cancer cases, and 57.5%
(men) and 20.4% (women) of esophageal cancer cases.
Similarly, the estimated number and PAF of cancer
mortality in 2015 attributed to active smoking were 29.8%
for men and 4.7% for women. For lung cancer deaths,
60.9% (men) and 18.3% (women) of cases may be
attributable to smoking. For men and women combined,
15.2% of cancer incidence and 19.6% of cancer mortality
in 2015 could be attributable to active tobacco smoking.
Based on these results, 145,765 cases of cancer incidence
(129,502 in men and 16,263 in women) (Table S1, online
data, https://www.ghmopen.com/site/supplementaldata.
html?ID=32) and 72,520 cancer deaths (65,416 in men
and 7,105 in women) (Table S2, online data, https://www.
ghmopen.com/site/supplementaldata.html?ID=32) were
estimated to be attributable to active smoking.
Likewise, SHS was estimated to have caused 0.2%
of total cancer incidence among men and 0.9% among
women. Lung cancer incidence in 2015 attributable
to SHS exposure at home and work in total was 1.3%
(men) and 8.7% (women). The PAFs for mortality were

Estimation of population attributable fractions (PAFs)
For active smoking, PAFs were calculated using the
method of Levin's formula for multiple categories (29),
proposed by Hanley (30). This method distinguishes
between current and former smokers. PAF for active
smoking was calculated for each sex and age group
according to the formula:

Where Pc is the proportion of the population currently

(45)
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Table 3. Relative risk of cancer associated with passive and secondhand smoking compared with never smoking in Japan
Cancer site (ICD-10 code)
Active smoking
Oral cavity and pharynx (C00-C14)

Exposure category

RR (95% CI)
Men

Women

Sources

Current
Former

2.68 (2.08 - 3.44)
1.49 (1.05 - 2.11)

2.68 (2.08 - 3.44)
1.49 (1.05 - 2.11)

Koyanagi et al. (Japanese meta-analysis) (11)

Esophagus (C15)

Current
Former

3.73 (2.16 - 6.43)
2.21 (1.60 - 3.06)

3.73 (2.16 - 6.43)
2.21 (1.60 - 3.06)

Oze et al. (Japanese meta-analysis) (43)

Stomach (C16)

Current
Former

1.79 (1.51 - 2.12)
-

1.22 (1.07 - 1.38)
-

Nishino et al. (Japanese meta-analysis) (44)

Colon (C18)

Current
Former

1.18 (1.06 - 1.31)
1.20 (1.09 - 1.32)

1.12 (0.96 - 1.31)
0.98 (0.73 - 1.30)

Akter et al. (Japanese pooled analysis) (15)

Rectum (C19-C20)

Current
Former

1.27 (1.12 - 1.44)
1.10 (0.95 - 1.26)

1.05 (0.83 - 1.34)
1.42 (0.99 - 2.04)

Akter et al. (Japanese pooled analysis) (15)

Liver (C22)

Current
Former

1.81 (1.49 - 2.20)
1.63 (1.32 - 2.01)

1.73 (1.21 - 2.48)
1.23 (0.63 - 2.39)

Katanoda et al. (Japanese pooled analysis) (6)

Pancreas (C25)

Ever

1.57 (1.30 - 1.89)

1.83 (1.35 - 2.48)

Matsuo et al. (Japanese meta-analysis) (45)

Nasal cavity (C30)

Ever

2.49 (1.86 - 3.34)

3.12 (1.62 - 5.99)

Koyanagi et al. (Japanese meta-analysis) (11)

Larynx (C32)

Current
Former

5.47 (1.29 - 23.11) 1.00
3.03 (0.65 - 14.01) 1.00

Katanoda et al. (Japanese pooled analysis) (6)

Lung (C33-C34)

Current
Former

4.65 (3.70 - 5.85)
2.38 (1.86 - 3.05)

3.75 (2.89 - 4.86)
2.96 (1.92 - 4.56)

Meta-analysis of Japanese studies (32)

Cervix uteri (C53)

Ever

2.03 (1.49 - 2.57)

Sugawara et al. (Japanese meta-analysis) (14)

Kidney (C64)

Current
Former

1.57 (0.81 - 3.06)
1.46 (0.71 - 3.00)

Renal pelvis and ureter (C65-C66)

Current
Former
Ever

5.35 (2.47 - 11.57)
2.76 (1.21 - 6.31)

Bladder (C67)

Ever

2.14 (1.87 - 2.44)

2.14 (1.87 - 2.44)

Masaoka et al. (Japanese meta-analysis) (12)

Acute myeloid leukemia (C92.0,
C92.4, C92.5)

Current
Former

1.44 (0.97 - 2.14)
1.42 (0.91 - 2.22)

1.44 (0.97 - 2.14)
1.42 (0.91 - 2.22)

Ugai et al. (Japanese pooled analysis) (46)

Home
Workplace

1.28 (1.10 - 1.48)
1.12 (0.86 - 1.50)

1.28 (1.10 - 1.48)
1.22 (1.10 - 1.35)

Hori et al. (Japanese meta-analysis) (16)
Surgeon General Report meta-analysis (39)

Secondhand smoking
Lung (C33-C34)

0.60 (0.08 - 4.47) Katanoda et al. (Japanese pooled analysis) (6)
1.55 (0.21 - 11.52)
Katanoda et al. (Japanese pooled analysis) (6)
1.30 (0.59 - 2.88)

Discussion

0.3% for men and 1.3% for women for total cancers,
and 1.4% and 9.1% for lung cancer, respectively.
For men and women combined, 0.5% of total cancer
incidence (3.7% of lung cancer) and 0.7% of total
cancer mortality (3.6% of lung cancer) in 2015 were
attributed to SHS. Based on these results, 4,579
cancer cases (1,095 in men and 3,483 in women; total
number is not equal to the sum of men and women
due to rounding) (Table S3, online data, https://www.
ghmopen.com/site/supplementaldata.html?ID=32) and
2,667 cancer deaths (735 in men and 1,932 in women)
(Table S4, online data, https://www.ghmopen.com/site/
supplementaldata.html?ID=32) were estimated to be
attributable to SHS exposure.

In this study, we estimated that in Japan, 145,765 (15.2%)
newly diagnosed cancer cases and 72,520 (19.6%) cancer
deaths in 2015 were attributable to active smoking.
The PAFs were nearly 50% or even larger for lung,
larynx, and esophagus for both cancer incidence and
mortality. Men exhibited a much larger PAF of active
smoking than women (23.6% vs. 4.0% for incidence and
29.8% vs. 4.7% for mortality of total cancers). For SHS
exposure, we estimated that 4,579 (3.7%) cases of lung
cancer incidence and 2,667 (3.6%) lung cancer deaths
were attributable in Japan annually. In contrast to active
smoking, the PAF of SHS exposure was larger in women

(46)
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Table 4. Proportion (%) of cancer in 2015 attributable to tobacco smoke in Japan
Cancer Site (ICD-10)
Active tobacco smoking
Oral cavity and pharynx (C00-C14)
Esophagus (C15)
Stomach (C16)
Colon (C18)
Rectum (C19-C20)
Liver (C22)
Pancreas (C25)
Nasal (C30-C31)
Larynx (C32)
Lung (C33-C34)
Uterine cervix (C53)
Kidney (C64)
Renal pelvis and ureter (C65-C66)
Bladder (C67)
Acute myeloid leukemia (C92.0, C92.4, C92.5)
Total
Secondhand smoking
Lung (C33-C34)
Total

Incidence

Mortality

Men

Women

Both sexes

Men

Women

Both sexes

43.4
57.5
21.5
10.8
11.5
31.9
26.8
48.9
68.5
61.7

34.1
51.7
15.3
6.2
8.2
22.6
17.5
38.8
63.6
48.5
15.6
18.5
43.9
33.5
14.5
15.2

41.8
56.5
19.9
10.6
11.0
31.3
26.7
48.4
66.7
60.9

25.8
66.1
41.6
20.6
23.6

13.3
20.4
1.6
0.9
2.0
5.2
7.7
19.7
0.0
20.9
15.6
2.2
2.8
9.5
5.3
4.0

24.6
64.7
40.7
21.2
29.8

10.0
18.3
1.3
0.7
1.8
3.4
7.2
17.1
0.0
18.3
13.1
1.8
2.4
8.0
4.4
4.7

32.6
50.1
13.6
5.6
7.7
21.8
17.1
36.4
61.7
48.8
13.1
17.0
39.9
30.5
14.8
19.6

1.3
0.2

8.7
0.9

3.7
0.5

1.4
0.3

9.1
1.3

3.6
0.7

than in men (8.7% vs. 1.3% for incidence and 9.1% vs.
1.4% for mortality of lung cancer). We reconfirmed
that tobacco is still one of the major causes of cancer in
Japan.
The PAFs estimated in the present study were
slightly smaller than those reported in previously. In
men, the PAF of cancer incidence attributable to active
smoking was 29.7% in 2005 (5), which decreased to
23.6% in the present study (in 2015). A major reason
for this is the decrease in smoking prevalence in Japan.
Male ever smoking prevalence reduced from 72.9% (in
1990) (5) to 64.4% (in 2005) in the present study. Our
additional analysis showed that the PAF estimates were
closely similar when we applied the same value for ever
smoking prevalence (data not shown). Another factor
is a change in methodology. First, we assumed a 10year latency period from exposure to outcome versus
a 15-year period in our previous study. In a sensitivity
analysis we used a 15-year latency period instead (i.e.
smoking prevalence in 2000), and found that the PAFs
for all cancers combined were slightly larger, particularly
for men (incidence: 26.3% for men, 4.0% for women,
and 16.8% for men and women combined; mortality:
33.9% for men, 5.0% for women, and 22.1% for men
and women combined). Second, we used age-specific
smoking prevalence in the present study versus agepooled prevalence in the previous one (5). When we
used age-pooled prevalence in the present study, the
PAFs were slightly larger (e.g. 64.5% vs. 61.7% for male
lung cancer incidence), probably due to overestimation
of smoking prevalence among the elderly. Thus, the
PAFs in men decreased due to both a decline in smoking
prevalence and pooling age. By contrast, in women,

although the PAF of cancer incidence attributable to
active smoking reduced from 5.0% (in 2005) (5) to 4.0%
in the present study (in 2015), ever smoking prevalence
increased from 12.3% (in 1990) (5) to 15.9% (in 2005).
However, when we applied age-pooled prevalence to
the calculation, the PAF became larger (e.g. 28.6% vs.
20.9% for female lung cancer incidence). The effects of
increased smoking prevalence and age-pooling in women
were therefore balanced out.
The PAFs of lung cancer incidence attributable to
SHS exposure in the present study were slightly smaller
than those in our previous estimates (1.3% vs. 1.6% for
men, 8.7% vs. 12.6% for women) (5). The main reason is
probably the decrease in the prevalence of SHS exposure,
particularly at the workplace (men: 6.2% vs. 8% at home
and 29.4% vs. 58% at workplace; women: 31.1% vs.
35% at home and 18.2% vs. 32% at workplace). Indeed,
our PAF estimates were comparable to more recently
published values (32,33). In April 2020, the revised
Health Promotion Act came into force in Japan, by
which indoor smoking at the workplace and in public
places was partially banned. This legislative measure is
expected to accelerate the decrease in SHS exposure, but
the high prevalence of SHS exposure at home remains a
major problem in Japan.
In men, our PAF estimates of active smoking
in Japan were comparable to or larger than those in
Western populations. According to recent publications,
the PAF cancer incidence attributable to active smoking
for men was 23.6% in United States (US) in 2014
(34), 17.7% in United Kingdom (UK) in 2015 (35),
and 15.8% in Australia in 2010 (36) (corresponding
value was 23.3% in the present study). This reflects the

(47)
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higher male smoking prevalence in Japan, because the
RR of lung cancer associated with active smoking was
lower in Japanese than in Western populations (e.g.
current smoking RR: 4.65 for men and 3.75 for women
in Japan versus 8.96 for men and women in the UK
study (35)). By contrast, in women, our PAF estimates
of active smoking were smaller than those in Western
populations (14.5% in US (34), 12.4% in UK (35),
10.1% in Australia (36) (corresponding value was 3.8%
in the present study), reflecting the lower lung cancer
RR and smaller female prevalence as well. The PAFs of
active smoking reported in the Republic of Korea were
comparable to our estimates (20.8% in men and 1.0% in
women for cancer incidence) (37), probably because of
similar values for RR and smoking prevalence.
The strength of this study is the representativeness
of the data. The data for smoking prevalence and SHS
exposure were based on national representative surveys.
Most of the RRs used here were derived from the latest
meta-analysis or pooled large-scale cohort studies in
the Japanese populations. The selection of causally
related cancers was also based on an up-to-date and
comprehensive review of the literature of Japanese
population.
This study has some potential limitations. First, some
of the RRs we used were based on values that were
not sufficiently adjusted for confounding factors (i.e.
liver, laryngeal and kidney cancers) (6). In particular,
the RRs of liver cancer which were unadjusted for
hepatitis B and C virus infection need to be interpreted
with caution. However, the pooled RRs we used were
close to those reported in a study that adjusted for
these infectious factors (38). The RR we used for SHS
exposure at the workplace was also not derived from a
domestic meta-analysis but based on a value reported
in the U.S. Surgeon General Report (39). However,
this comprehensive review showed that there were no
substantial geographical variation in the RR of SHS at
the workplace (39).
Second, we only included cancers that were evaluated
as "causally related to tobacco smoke exposure" in
comprehensive evaluation reports. There are many
other cancers that may potentially have causal link to
tobacco. In that sense, the PAFs presented here are
conservative estimates, which could be increased by
future accumulation of scientific evidence.
Third, we assumed a 10-year latency period from
exposure to outcome. Although this assumption was
also adopted by many recent studies of PAF estimates
(35,36,40), latency from exposure to cancer occurrence
is not well defined and could vary among cancers. We
assumed that a longer lag time (15 years) resulted in
larger PAF estimates for men, as stated above. Peto et
al. proposed an alternative method that uses lung-cancer
mortality as an indirect indicator of the accumulated
hazards of smoking (41), which was adopted in the
Global Bureau of Diseases Study (1,42). However, we

previously confirmed that this difference in methodology
did not lead to any substantial changes in PAF estimates
(6-8).
Conclusion
We estimated that in Japan, 145,765 (15.2%) newly
diagnosed cancer cases and 72,520 (19.6%) cancer
deaths in 2015 were attributable to active smoking. For
SHS exposure, 4,579 cancer cases (0.5%) and 2,667
cancer deaths (0.7%) in 2015 were attributed to SHS.
This result reconfirms that tobacco is still a major cause
of cancer in Japan.
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