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Table 3. Summary table of the association between tobacco smoking and lung cancer risk in cohont studies among Japanese population

Reference Study period Study subjects Magnimde of

Sex Number of subjects | Age (years)  Event Number of incidens Masoclation”
cases or deaths

Kono et al. (9) 1965-83 Men 5130 27-89 Death 74 11t

Akiba and Hirayama (10) 1966-81 Men 122261— 40+ Death 1200 i
Women 142 857—2 404 Death 4 1

Tomita et al. (11) 1975-85 Men 37645 20-55 Death 32 1

Murats et ol {12) 1984-93 Men 17200 NA Incidence 107 mn

Sobue et nl. (1) 1990-99 Men 57591 40-69 Incidence 324 m
Women 59103 40-69 Incidence 98 111

Pierce et al (13) 1958-94 Men and 45113 NA Incidence 592 11
women

Ando et ul. (3) 1988-97 Men 45010 40-79 Death 469 17§
Waomen 55724 40-79 Death 128 I

Marugame et al (2) 1983-2000 Men 44451 40-79 Death 4b6 11
Women 43702 40-79 Death 132 nm

NA, not available. Akiba and Hiray (0 "o’ —ex k occasional kers, and those for whom age or king history infi was

were excloded but the number of the | subjects was

*111 or [ |1, strong: 1T or || moderate; T or |, weak: -, no (see Methods for a more detailed definiti

Among the cohort studies, four reported results by gender
(1-3,10). three for men only (9,11,12) and one for men and
women combined (13), The respective numbers for case—
control  studies were eight (14-16,21-23,26,27), three
(18.20,24) and two (19,25). One study presented results for
men only along with those for both genders combined (17).

The magnitude of association for these studies is summa-
rized in Tables 3 and 4 for cohort and case—control studies,
respectively. All cohort studies (1-3,9.10,12,13) except one
(11) showed a strong positive association (]17) between cur-
rent smoking and the risk of lung cancer. The case-control
studies (15,17-24,26,27) also consistently reported a similarly
strong association except for two investigations in the analysis
for women (14,16) and one in the analysis for men and women
combined (25). Most of the studies demonstrated clear dose-
response relationships between the risk of lung cancer and the
number of cigarcttes smoked per day (Tables 1 and 2), years
of smoking, the pack-year index and/or years since stopped
smoking (data not shown in tables). The RRs or odds ratios
were generally lower in women than in men, probably due to
the female smaller amount of smoking. so that we estimated
the summary measure of association by gender (Fig. 1). There-
fore, the three studies (13,19,25) that presented findings only
for men and women combined were excluded from the
meta-analysis.

The summary RR for current smokers versus never smokers
was estimated to be 4.39 (95% CI 3.92-4.92) for men and 2.79
(95% CI 2.44-3.20) for women by the meta-analysis using
fixed-effect models (test for heterogeneity: P = 0.17 for men
and P = 0.14 for women). We adopted fixed-effect models
because the heterogeneity among studies was not statistically
significant. Cohort studies and case-control studies gave a
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reasonably consistent summary measure (Fig. 1). In men,
no apparent difference in the RR was found between recent
investigations and an earlier cohort study (the follow-up
started in 1966) by Akiba and Hirayama (10), while the RR
was higher in recent cohort studies (1-3) than in the earlier one
(10) in women. To clarify whether women have a smaller
risk of lung cancer at the same exposure to tobacco smoking,
we attempted to estimate the summary RRs according to
the level of exposure by sex. Unfortunately, such summary
RRs could not be calculated because only five studies
(2,10,14.26.27) reporied the RRs or odds ratios by both sex
and the amount of cigarette smoking, and they used various
cutoffs to categorize subjects according to the consumption
level of cigarettes. To address the question, a pooled analysis
of original data may be warranted.

The summary RRs comparing current and never smokers
derived from the present meta-analysis are much lower than
the corresponding RRs in Western countries (1). This dis-
crepancy in the relative risk has been extensively discussed
by Sobue et al. (1) and Marugame et al. (2) and may be
attributable to both the lower risk of lung cancer in current
smokers and the higher risk in non-smokers. The lower lifetime
consumption of cigarettes in Japanese, due partly to the later
initiation of smoking habits, the lower consumption per day.
or the shortage of cigarettes during and immediately after
World War 11 in Japan, may be one explanation for the
lower risk of lung cancer in Japanese smokers. However,
the differences in other factors, including ingredients and
filters of cigarettes, lifestyle factors other than smoking and
genetic  susceptibility to lung cancer between Japanese
and Western populations, should also be considered when
explaining the lower risk among Japanese (1,2).
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Table 4. Summary table of the association between (obacco smoking and lung cancer risk in case—control studies among Japanese population

Reference Study period Study subjects Magnitude of
Sex Age (years) Number of cases Number of controls dntice
Nakamura et al. (14) 1978-82 Men NA 408 498 Ht
Waomen NA B4 84 mn
Shimizu et al. (15) 1977-82 Men a4+ 603 7 LN |
Women 404+ 148 746 1
Tsugane et al. (16) 1976-85 Men 3049 93 93 m
Waomen 349 41 41 l
Sakai (17) 1982-86 Men and 30+ 64 128 m
women
Men 304+ 41 82 17
Minowa et al (18) 1978-82 Men NA 9 86 111
Yamaguchi et al. (19) 1989-90 Men and NA 144 67h m
women
Gao et al. 120) 1988-91 Men 3084 282 282 11t
Shimizu et al. (21) 1973-91 Men 40+ 413 H2 m
Women 404 192 101 1t
Sobue et al. (22) 198688 Men 40-79 1082 1111 "t
Women 40-79 294 1089 m
Wakal et al. (23) 1988-91 Men 40-89 245 490 m
Women 40-89 88 176 m
Stellman et al. (24) 1993-98 Men 20-81 410 252 (hospital controls) "
{Aichi portion)
Men 20-81 410 411 (community controls)
lio et al. (25) 19992000 Men and 26-80 138 (adenocarcinoma) 241 -
women
Minami et al. {26} 1997-2001 Men 40+ 354 122 m
Women 40+ 161 1222 1t
Marugame ot al. (27) 1996-98 Men 40-79 #39 491 m
Women 40-79 316 389 m

NA, not available.

*111 or |11 strong; 17 or | |, moderate: 1 or |, weak: =, no associstion (see Methods for a more detwled definition).

In addition to the summary measures for all lung cancer, we
estimated the summary RRs (current smokers versus never
smokers) by histological type by using the meta-analysis
method mentioned above. In men, the resultant summary
RRs were 11.7 (95% CI 8.31-16.6) for squamous cell carcin-
oma, 2.30 (95% Cl 1.89-2.79) for adenocarcinoma and
14.0 (95% CI 6,64-29.4) for small cell carcinoma. In
women, they were 11.3 (95% CI 7.15-17.9) for squamous
cell carcinoma and 1.37 (95% CI 1.08-1.76) for adeno-
carcinoma. [The RRs for large cell carcinoma and female
small cell carcinoma were not estimated due to the small
number of studies (one or two) reporting required datal.

In the IARC evaluation (7). it was concluded that the major
cause of human lung cancer is tobacco smoking. The evalu-
ation also noted that exposure to tobacco smoke led to modest
increases in the occurrence of malignant and/or benign lung
tumors in rats and mice and that smoking-related DNA adducts

were detected in the respiratory tract. We therefore assumed
that the association of tobacco smoking with lung cancer risk
held biological plausibility.

EVALUATION OF EVIDENCE ON TOBACCO
SMOKING AND LUNG CANCER RISK IN
JAPANESE

Based on these results and assumed biological plausibility, we
conclude that there is convincing evidence that tobacco smok-
ing strongly increases the risk of lung cancer in the Japanese
population. The RR for Japanese current smokers compared
with never smokers was estimated to be around 4.4 for men and
2.8 for women. These figures can be used to plan programs for
the primary prevention of lung cancer by the reduction of
tobacco smoking in Japan.
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RR for current versus

No. Firstauthor Year Rel. No. S Doy Bvem never smokers (95%
Men
| Akiba S 1990 () M CH Demh 450 (3.60- 5.70) i ]
2 TomitaM 1991 (1) M CH Desth 150 (079-283) * P I SR
3 SobueT 2002 (1) M CH Incidence 4.50 (3.00- 6.80) 34 —
4 AndoM 2003 () M CH Desth 446 (3.10-641) = —]
5 MaugameT 2005 () M CH Death 510 (334-779) . _ﬁ
6 NokamuraM 1986 (14 M CC 447 (.10-646) * r L gresh
7 SaksiR 1989 (1) M cC 250 (120-5.10) sl &
& GanCM 1993 (20) M oC G661 (3.47- 12.58) » e
9 SobueT 1994 22 M CC 410 (2.80- 590) by —
10 Waksi K 197 23 M CC 440 (219 885) £y 5
1l StelmanSD 2001 (24) M CC 350 (1.60- 730) " | -4
12 SiellmanSD 2001 (24 M CC 630 (3.70- 10.90) ]
13 Minami¥ 2003 (26) M CC 475 (304-742) !
14 MarugameT 2004 (27) M CC 456 (1.00- 6.94) o
) lh ‘J'h
iy wh
Women
15 Akiba S 1990 (10) F CH Deah 250 (2.00-320) g =F=
16 Sobue T 2002 (1) F  CH Incidence 4.20 (2.40-7.20) ==
17 AndoM 2003 () F CH Death 358 (224-573) L — ==
I8 MaugameT 2008 () F  CH  Dewh 366 (250-535) o3 &
19 NaksmuraM 1986 (14 F CC 170 (0.80- 340) ] &
20 Sobue T 199 (22 F CC 280 (2.00- 3.90) A L S
21 Wakai K 1997 (23 F c¢C 437 (221-862) %4 —p— R
22 Minami¥ 2003 (26) F CC 191 (114- 3.18) n 4 e
23 ManugameT 2004 (27) F  €C 229 (1.44- 3.64) .
] i [T
Summary estimates (fixed-effect model)
Men  Total 439 (392-492) (Test for hecrogeneity: Q=17.681 with df=13, P =0,170)
Cohort studics 428  (3.65- 500) (Text for heterogeneity: Q=11.357 with df=4, P =0.023)
Casc-control studies  4.52  (3.83. 5.32)  (Test for heterogeneity: Q=6.106 with df=8, /'=0,635)
Women Total 279 (244- 320) (Test for heterogeneity: Q=12.271 with df=8, P=0.139)
Cohort studies 300 (2.52- 357) (Test for heterogeneity: Q=5.347 with df=3, P=0,148)

Case-control studics 251 (2.02- 3.11)  (Test for heterogencity: Q=5.316 with df=4, P =0.256)

RR, Relative risk; C1, confidence interval; CH, cohon study: CC. casé-control study: M, male; F, female.

Boved area represents the contribution of esch study (weight) 1w the mets-analysis.

“RRs and 955 Cls of references (11) and (14) were estimated from those estimated for daily amount of smoking categories or those
Refereoces (12), (16}, and { 18) were excluded from the meta-analysis since point esti andfor comfick intervals were not availabh
References (13), (19), and (25) were excluded because only findings for men and women combined were reporied.

References (9, (15), and (21) were excluded because the reference group included both never and former smokers

J for cell type by micta-analysis.
would not be esth | from other given values,

Figure 1. S ¥ of the ! b tob smoking and lung cancer risk.
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