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ABSTRACT

Background: To show the reduction in life expectancy due to smoking and the recovery of normal life
expectancy by smoking cessation is useful for tobacco control health policy.

Methods: This study included 140,026 males and 156,810 females aged 40-79 years, who were participants of
large-scale cohort studies in Japan (Japan Health Center-based Prospective Study [JPHCJI, JPHC-II, Three-
Prefecture Study, and Japan Collaborative Cohort [JACC] Study), which commenced around 1990. The mean
follow-up period (+standard deviation) was 9.6 + 2.3 years, during which 16,282 men and 9,418 women died. For
persons aged 40-79 years grouped according to each defined smoking status in the baseline questionnaire, sex- and
age-specific death rates at attained ages were calculated. The age-specific death rate was calculated by dividing the
number of persons who died at the age by the number of persons who were followed-up at the attained age. From
these death rates, current life tables were constructed according to the smoking status, and survival curves were
plotted.

Results: The life expectancy of male smokers, ex-smokers, and never-smokers at age 40 years was 38.5, 40.8, and
42.4 years respectively. In women, the corresponding life expectancies were 42.4, 42.1, and 46.1 years. In both
sexes, the age by which half of the current smokers had died was approximately 4 years younger than that for
never-smokers. The life expectancies of male ex-smokers who quit smoking before ages 40, 50, 60, and 70 years
were 4.8, 3.7, 1.6, and 0.5 years longer than those of smokers, respectively.

Conclusion: Smoking considerably reduced the life expectancy, and earlier smoking cessation resulted in a better
survival than that seen with continued smoking.

Key words: Smoking, Life Expectancy, Cohort Studies

INTRODUCTION

Smoking is a major cause of cancers and cardiovascular and
other diseases and consequently increases the risk of death.!
Determining the reduced life expectancy due to smoking in
addition to the increased risk of developing individual
diseases should be effective in estimating the health burden
associated with smoking. Survival curves denived from life
tables have revealed a trend toward increased mortality with

age. Several studies have used survival curves to investigate
the reduction in life expectancy caused by smoking>? A
previous Japanese study investigating circulatory diseases
was based on a representative population in Japan but
included a relatively small sample size.'?

Several large-scale cohort studies based on the general
population of Japan commenced in the early 1990s,'*14 and
around 300,000 middle-aged and elderly men and women
were observed over approximately 10 years. In the present
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study, we sought to construct life tables to evaluate the
reduction in life expectancy due to smoking and to assess
whether normal life expectancy is regained by the cessation
of smoking at different ages.

METHODS

The subjects of this study were derived from 3 cohort studies
in Japan.'""!* One of these was the Three-Prefecture Study,
which was conducted in Miyagi, Aichi, and Osaka
Prefectures in a total of 15 areas. The study population
comprised all residents aged 40 years or older in the study
areas. The subjects were followed up from February 1, 1983/
December 1, 1990 through December 31, 1993/February 28,
2000 (different follow-up periods in different study areas).!!
The second study was the Japan Collaborative Cohort
(JACC) Study, which was conducted in 45 areas in the 4 main
islands of Japan, excluding Shikoku Island. The study
population consisted of all residents aged 40 years or older in
22 areas, participants of health examinations conducted by
the municipalities in 20 areas, and a combination of the above
and atomic bomb survivors in the remaining areas. The
subjects were followed up from 1988/1990 through
December 31, 1999 (different starting periods in different
areas).'!? The third study was the Japan Public Health
Center-based Prospective (JPHC) Study.'* The subjects of
JPHC-1 were recruited in 1990, and this study targeted
registered inhabitants aged 40-59 years in 5 public health
center areas in Iwate, Akita, Nagano, Okinawa, and Tokyo.
They were followed up from January 1, 1990 to December
31, 2000."% JPHC-II subjects were recruited in 1993-1994,
and this study targeted registered inhabitants aged 40-69
years in 6 public health center areas in Niigata, Ibaraki,

Table 1. Characteristics of the cohorts.

Kochi, Nagasaki, Okinawa, and Osaka. They were followed
up from January 1, 1993 through December 31, 2003.'3

Smoking status was surveyed in the baseline questionnaire
for each cohort study. The status was divided mto 3
categories: smoking, ex-smoking, and nonsmoking. Among
smokers and ex-smokers, the age at which smoking was
started (and stopped in the case of ex-smokers) and the
number of cigarettes consumed a day were recorded !'"!3
Follow up of the subjects was study specific, and the details
are described elsewhere.!'"!5 As a general rule, all deceased
people in each study area and people who moved out of the
study area were identified using the population registry in
each municipality office. The cause of death for each person
was obtained from the death certificate.

A total of 140,026 men and 156,810 women aged 40-79
years from the 3 cohorts were included in this study (Table 1).
The mean follow-up period (+standard deviation) was 8.5 +
2.7 years, 9.9 = 2.2 years, 10,4 £ 1,6 years, and 10.2 = 1.7
years for the Three-Prefecture Study, JACC Study, and JPHC-
I and -II Studies, respectively. The prevalence of smokers in
each cohort 1s shown in Table 1. The age-adjusted death rate
by cohont, sex, and smoking status was separately calculated
for the age groups of 40-69 years and 70 years or older and
based on the sex- and 5-year age-specific death rates was
classified according to the smoking status of each cohort. The
standard population was constituted of age-specific numbers
of persons who were followed-up at the attained age. The
adjusted death rates in smokers and nonsmokers varied
slightly between cohorts, and the rate ratios of smokers/
nonsmokers were approximately 1.5-1.8 in men and 1.4-2.1
in women.

The characteristics of all the subjects are shown in Table 2.
The mean age (+standard deviation) was 54.1 + 9.7 years in
men and 54.5 £ 9.8 years in women. The prevalence of male

Age-adjusted deaﬂ'; rata1 at dlot}m“d age groups §

— . Age at ba(aaelair’lu P e of par10
ort study ' survey (years current
(Mesnng. raners) s 40-69 years old 70 years or older
Smakers Never-smoker Smoker Never-smokers

Male Three-Prefecture 44453 54.4 £ 10.2 (40-79) 57.8% a3 579 540 362
JACC * 42528 57.3+10.2(40-79) 53.0% 7.62 4.51 449 281
JPHC 141 23478 49.0 £ 6.0 (40-59) 53.6% B24 528 NA NA
JPHC-11 29567 53.2+8.8(40-69) 52.0% 8.32 4.96 414 241
Total 140026 54.1+9.7(40-79) 54.4% 8.59 5.01 48.2 309

Female Three-Prefecture 43704 552+105(40-78)  11.9% 6.21 362 338 25.0
JACC 53,370 57.3+10.1(40-78) 56% 472 244 28.3 17.2
JPHC-1 26,561 49.1+ 5.9 (40-59) 7.9% 425 29 NA NA
JPHC-I1 33,175 53.5+ 8.9 (40-69) 73% 585 280 186 124
Total 156,810 54.5+ 9.8 (40-79) B.1% 5.53 287 .3 19.3

* JACC: Japan Collaborative Cohort
t JPHC: Ja

- not available
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n Public Health Center-based prospective Study Cohort
Adjusted for the standard population constituted of age-specific person years cbserved at the altained age.
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