[Introduction]

Hypertension (HT) is one of the most important risk factors for cardiovascular
diseases (CVD) [2-9]. Blood pressure (BP) strongly predicts mortality from CVD,
and screening for high BP is recommended according to the U.S. Preventive Service
Task Force to identify people at increased risk for CVD [10].

However, it is hard to perform BP measurements continuously for all
members of a community. On the other hand, self-reported history of HT (self-reported
HT) obtained, for example, by self-administered questionnaires is easier to obtain and
may identify people at high risk for CVD.

Several studies have reported that self-reported HT has a certain sensitivity
and high specificity in screening for HT as defined by measured BP [11-13]. Thus,
self-reported HT could be a predictive marker for CVD. However, there is little
evidence as to whether self-reported HT can predict CVD mortality.

To investigate the relationship between self-reported HT and CVD mortality,
we analyzed the database from a 19-year prospective study of 6,427 Japanese citizens
under 60 years of age. Our hypothesis is that self-reported HT obtained by
self-administered questionnaire can predict CVD mortality.

[Methods]
Study participants

We used data from the National Integrated Project for Prospective
Observation of Non-communicable Diseases and its Trends in the Aged, 1980
(NIPPON DATAS0). Details of the study have been described elsewhere [14-19]. In
_this survey, 300 areas were selected by stratified random sampling based on the
national census in 1975. All residents aged 30 years or older in these areas were
enrolled, and a total of 10,546 people participated in the survey (response rate: 76.6%).
Accordingly, these participants were considered to be representative of the Japanese
population. Because the percentage of people taking medication for HT was high
among those aged 60 and older, we enrolled 6,427 individuals (2,862 males and 3,565
females, mean age: 44.4 years) who were under 60 years of age and free from CVD in
our study (percentage on medication: <60 years, 5.3% vs. =60 years, 24.2%).

Case identification

To determine causes of death, we used the National Vital Statistics database of
Japan with permission of the Management and Coordination Agency, Government of
Japan. The underlying causes of death were coded according to the 9™ International
Classification of Disease (ICD-9) through the end of 1994 and the 10™ International
Classification of Disease (ICD-10) from the beginning of 1995. The disease
classification in the present study was previously reported [14,19].
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Baseline examination

Information on self-reported HT and diabetes, and the habits of smoking and
drinking were obtained from interviews by public health nurses. BP was measured
after five minutes’ rest by trained public health nurses at each public health center
using a standard mercury sphygmonometer. Serum total cholesterol levels were
determined in a laboratory under the quality control program of the Center for Disease
Control and Prevention in the United States [20].

Definition of self-reported hypertension and confirmed hypertension

We considered that a participant had self-reported HT when the participant
answered that he or she had been diagnosed with the condition. Conversely,
participants who answered that they had never been diagnosed with high BP were
considered self-reported normotensives. Confirmative HT assessed by measured BP
was defined as systolic BP = 160 mmHg and/or diastolic BP = 95 mmHg (JNC-2),
and/or taking antihypertensive medication. Otherwise, we defined participants as
confirmed normotensives.

Statistical Analysis

To compare baseline characteristics between the participants with and without
self-reported HT, we used t-test for continuous variables and the chi-square test for
dichotomous variables.

To calculate the sensitivity and the specificity of self-reported HT, we
observed the distribution of true and false positives and negatives in the sampled
population, based on the measurement of BP by sphygmonometer.

We used the Cox proportional hazard model for estimating the hazard ratios
(HR) of the presence of self-reported HT for CVD mortality and its subtypes. In the
model, we included age at study entry, sex, BMI, serum total cholesterol, smoking
habit (current or non-current smoker), drinking habit (current or non-current drinker),
and history of diabetes mellitus as confounding factors.

We divided the source population into four groups according to the
combination of self-reported HT and confirmative HT as assessed by BP measurement.
We used two Cox proportional hazard models for estimating HRs of the combination
for CVD mortality. In model 1, we included age at study entry, sex, BMI, serum total
cholesterol, smoking habit (current or non-current smoker), drinking habit (current or
non-current drinker), and history of diabetes mellitus to adjust for confounding factors.
We also included systolic BP in the second model (model 2).

To compare the absolute risk of self-reported HT with that of measured
systolic BP for CVD mortality, we calculated the age-adjusted mortality rate of the
population subdivided by the presence of self-reported HT and categories of systolic
BP (every 20 mmHg) in direct standardization. All participants of the study were

selected as the reference population.
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All statistical analyses were performed using SPSS version 11.0 J (SPSS,
Tokyo, Japan). P-values were two-sided; P<0.05 was used to determine statistical
significance.

[Results]

In our study population, 611 out of the 879 individuals with self-reported HT
had confirmed HT (true positives) and 268 were confirmed as normotensives (false
positives). Similarly, among 5548 participants who reported that they-had never been
diagnosed with high BP, the number of confirmative normotensives (true negatives)
was 5104 and 444 had confirmed HT (false negatives). Accordingly, the sensitivity of
self-reported HT was 52% in men and 65% in women. The specificity of self-reported
HT was 95% in both sexes.

The baseline characteristics of the participants with and without self-reported
HT for both sexes are shown in Table 1. The number of study participants with
self-reported HT comprised 403 (14%) men and 476 (13%) women. Age, systolic and
diastolic BP, serum total cholesterol, BMI and history of diabetes were significantly
higher in those with self-reported HT for both sexes. The percentages of current
smokers and drinkers were not significantly different between the two groups.

The follow-up time for the 6,427 participants in the present study was
117,738 person-years. There were 524 deaths among all of the participants, including
132 deaths due to CVD, 60 deaths due to all stroke and 30 deaths due to coronary heart
diseases.

Table 2 shows person-years of follow-up, the number of deaths, the crude
mortality rates per 1,000 person-years for CVD death, and cause-specific mortality
according to the presence of self-reported HT. For both sexes, the mortality rates from
CVD, all stroke, cerebral infarction, cerebral hemorrhage and coronary heart diseases
were higher in the participants with self-reported HT than in those without
self-reported HT.

Table 2 also shows age-adjusted and multivariate-adjusted HRs for CVD
death and cause-specific mortality. On the whole, the age-adjusted and multivariate-
adjusted HRs were almost the same as death from CVD and its subtypes. The
multivariate-adjusted HR of CVD death compared to those without self-reported HT
was 2.37 (95%CI: 1.48-3.80) in men and 2.73 (95%CIL: 1.50-4.96) in women. Since
there was no apparent interaction between men and women for CVD mortality or its
subtypes, we combined men and women in the following analysis. For overall
participants, the HR was 2.49 (95%CI: 1.72—3.61) for death from CVD, 3.22 (95%CI:
1.88-5.53) from all stroke, 3.50 (95%CI: 1.56-7.87) from cerebral infarction, 3.20
(95%CI: 1.13-9.06) from cerebral hemorrhage and 1.53 (95%CI: 0.67-3.47) from
coronary heart diseases. When the participants with antihypertensive agents
were excluded from the data, the results were almost similar; HR for CVD

— 182 —



mortality was 1.98 (95%CI: 1.25-3.16).

Table 3 shows the multivariate-adjusted HRs of the combination of those with
self-reported HT and those with confirmative HT for CVD death. The multivariate-
adjusted HRs were 3.42 (95% CI: 2.24-5.20) for confirmative HT with self-reported
HT, 2.78 (95% CI: 1.66-4.67) for confirmative HT without self-reported HT, and 2.10
(95% CI. 1.04-4.26) for confirmative normotensives with self-reported HT compared
with confirmative normotensives without self-reported HT. When we included systolic
BP in the models as a confounder, these tendencies were unchanged. When we
excluded the participants under medication for HT, the results were also similar; HR
for CVD mortality was 2.69 (95%CIL 1.60-4.54) among confirmative HT without
self-reported HT, 2.68 (95%CI: 1.50-4.76) among confirmative HT with self-reported
HT, and 2.09 (95%CI: 1.03-4.24) among confirmative normotensive with self-reported
HT. These tendencies were unchanged when we further adjusted for systolic BP.

Figure 1 shows the age-adjusted mortality rate for CVD mortality per 1,000
person-years according to the categories of systolic BP. The age-adjusted mortality rate
was 2.30 for participants with self-reported HT and 0.85 for those without
self-reported HT. The corresponding age-adjusted CVD mortality rate for those with
self-reported HT was observed around the systolic BP category of 160-179 mmHg.

[Discussion]}

Our study is the first report to present the risk of self-reported HT for CVD
mortality and that of its subtypes. A significant increase of CVD death among people
with self-reported HT was observed in this study.

Because we had data on both self-reported HT from questionnaires and
systolic BP from BP measurement, we reconfirmed the risk of confirmative HT
irrespective of self-reported HT and found that self-reported HT without confirmative
HT also increased the risk for CVD mortality.

The participants of this study were from a nationwide cohort study, and they
were selected by a stratified random sampling method. Accordingly, the results of the
present study would apply to the general Japanese population. Furthermore, the
participants in our study were observed for 19 years, which is a long follow-up period
and increases the value of our study substantially.

The sensitivity (52-65%) and the specificity (95%) of self-reported HT for
confirmative HT in our study correspond to the results of previous studies [21-23].
For example, in the National Health and Nutritional Examination Survey I, the
sensitivity for self-reported diagnosis of HT was 71% and the specificity was 90%
[24]. These results suggest that self-reported HT could screen more than half of the
cases with confirmative HT.

The merits of the collection of past history by questionnaire include

convenience and a high response rate. For example, in the Japan Public Health
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Center-based Prospective Study (the JPHC Study), which is a large-scale cohort study
in Japan, the participation rate of self-administered questionnaire was 78.8%, while
participation rate of BP measurement was only 34.1% [25]. Obviously, measuring BP
for all members in worksites or communities is preferable. As we showed the data,
confirmed HT as assessed by BP measurement had significantly higher risk for CVD
mortality irrespective of self-reported HT. However, measuring BP continuously
among all community members is hard to perform. For community members who do
not attend the BP measurements, screening for individuals with high BP by self-report
can be a useful tool. If those who do not attend BP measurements claim that they have
been diagnosed with high BP, their risk for CVD death could be considered as high as
their systolic BP is in the 160-179 mmKHg range.

We have to note that participants with self-reported HT without confirmative
HT also had a significantly higher CVD risk in our study. Although the relationship
was not statistically significant after adjusting for systolic BP in the model, the same
tendency still remained. These results suggest that a single screening measurement of
BP might misclassify the participants with high BP. If participants with confirmative
normotension claimed that they had been diagnosed with HT previously, it might be
better for health care providers to recheck the measurement or have the measurement
performed in another setting such as at home, which is known to have better predictive
value for CVD mortality [26], to confirm whether or not the participant’s BP is high.

Our study also supports the legitimacy of self-reported HT as one of the
confounders in the large-scale studies previously published [27,28]. In several large
cohort studies such as the Nurses’ Health Study, the Physicians’ Health Study, the
JPHC Study, and the Japan Collaborative Cohort Study (the JACC Study),
self-administered questionnaires including the history of HT were often used for
confounders.

One of the limitation of our study is that confirmative HT was defined as
systolic BP = 160 mmHg and/or diastolic BP = 95 mmHg, because we followed the
definition of HT at the time when the baseline survey was performed. Therefore,
further studies are needed to confirm that self-reported HT as a predictive marker for
CVD mortality can be applied under the new definition of hypertension (systolic BP =
140 mmHg and/or diastolic BP = 90 mmHg) by prospective cohort study. However, it
might be hard to confirm the risk of self-reported HT under the new guidelines with a
prospective cohort study, because it has been only 10 years since the new guidelines
for HT were established. Thus, we consider that our study includes the best available
data for the time being. Secondly, confirmative HT in our study was defined by the
single BP measurement in the baseline survey, although repeated measurements are
required to confirm HT. Thus, the prevalence of confirmative HT could be

overestimated in our study.
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In conclusion, self-reported HT is a predictive marker of CVD death in the

Japanese population. Since self-reported HT could identify more than half of the cases

with confirmed HT, it may be a useful tool for screening. In order to identify

individuals at high cardiovascular risk and to improve their health outcomes,

assessment of self-reported HT by questionnaire may screen many people with HT

who would not otherwise seek appropriate treatment.
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[ Figure Legend ]
Figure 1: Age-adjusted mortality rate per 1000 person-years according to systolic

blood pressure: NIPPON DATAS80, 1980-1999,Japan
2.3*%: Age-adjusted mortality rate per 1000 person-years for participants
with self-reported HT. All participants of the study were used for the

age-adjusted reference population (direct standardization).
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Life expectancy among Japanese of different smoking status in Japan: NIPPON DATAS0
(J Epidemiol 2007;17:31-37.)
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Life Expectancy among Japanese of Different Smoking Status in Japan: NIPPON

DATAS80

Yoshitaka Murakami,' Hirotsugu Ueshima,’ Tomonori Okamura,' Takashi Kadowaki,'
Atsushi Hozawa,' Yoshikuni Kita," Takehito Hayakawa,? Akira Okayama,® and NIPPON DATA80

Research Group.

BACKGROUND: The life expectancy is an important measure for describing health status among popu-
lation. Several studies from the United States and Europe showed the harm of smaoking by describing
the life expectancies with different smoking status. No such study is examined in Japan, the country
with the world's highest life expectancy irrespective of high smoking rate among men,

METHODS: The abridged life table method was applied to calculate the life expectancies of men and
women among different smoking status from age 40 until age 85. Age-specific mortality rates stratified
by different smoking status were obtained from follow-up data from random sample in Japanese popu-
lation (NIPPON DATAS0).

RESULTS: Proportion of current smokers was 62.9% in men and 8.8% in women at the baseline sur-
vey in 1980. The life expectancies of 40-year-old never smokers, ex-smokers and current smokers
were 42.1, 40.4, and 38.6 years in men and 45.6, 45.9, and 43.4 years in women. The life expectancy
of 40-year-old men who smoked less than one pack per day was 39.0 and was longer than that of
those who smoked one or two packs (38.8) and more than two packs (38.1).

CONCLUSION: Life expectancy decreased gradually as the grade of smoking increased in the

Japanese population.
J Epidemiol 2007; 17:31-37.

Key words: Life Expectancy, Smoking, Mortality, NIPPON DATA80.

The harm of smoking has been known for many years' and evi-
dences from a cohort study shows that smoking is a prominent
risk factor for total mortality,*" lung cancer.'* all cardiovascular
disease,*” ischemic heart disease;” and stroke™ in the Japanese
population. Though the proportion of men's smoker in Japan has
been quite high (52.8 % in year 1999) among the developed coun-
tries,” the highest levels of life expectancy in men (78 years in
2002) have continued for a long period.” This situation. so-called
"Japanese smoking paradox'." is still matter of discussion. Though

longevity in Japan is suffered from smoking, the difference of life
expectancy between never smokers and current smokers is not yet
examined in Japan. In order to activate public health measures for
smoking cessation in Japan, it is necessary to show the impacts of
smoking on health in an intelligible way. Life expectancy is a
well-known comprehensive figure that represents the health status
of a population. In the broad area of public health, life expectancy
is used for comparing the health statuses of different groups.

The present study examined life expectancies among Japanese
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with different smoking statuses in Japan, which has world's high-
est life expectancy even though high proportion of smoking has
been observed in men.

METHODS

Data Source

Age-specific mortality rates among Japanese with different smok-
ing statuses were calculated from the data of the nationwide
cohort study in Japan, called the NIPPON DATAS80 (National
Integrated Project for Prospective Observation of Non-communi-
cable Disease And its Trends in the Aged). Baseline examination
was conducted in year 1980 and the details of the study were
described elsewhere.”>? Persons who were aged 30 and over in
1980 were enrolled by stratified random sampling throughout
Japan, and a total of 10,546 participants (men: 4,639, women:
5.907) were followed until the end of 1999. The national vital sta-
tistics were used for ascertaining the vital status of participants.
Of the 10,546 original participants, 921 participants were exclud-
ed from the present study because they were lost to follow-up
(n=908) or because there was no smoking information in the
baseline survey (n=13). The remaining 9,625 participants consist
of 4,237 men and 5,388 women. Approval for this study was
obtained from Institutional Review Board of Shiga University of
Medical Science (no. 12-1§, 2000). Study group members are list-
ed in Reference 13.

The participants' profiles, including smoking status, were col-
lected by the questionnaire in the baseline survey. The smoking
status was classified into three categories: never smoking, ex-
smoking, and current smoking. The amount of cigarette smoking
per day was also classified into three categories: smoking less
than one pack per day, smoking one or two packs per day, and
smoking more than two packs per day.

Statistical Analysis

Age-specific mortality rates were calculated with the person-year
method.™ Age-specific mortality rates were calculated within
five-year age categories. The age categorics began at age 40 year
and the highest age category was set at age 85 years and over. The
age-specific mortality rates in men and women with different
smoking statuses are shown in the appendix 1. Byer's method"
was used for calculating the 95 % confidence intervals.

The abridged life table method was used to calculate life
expectancies. The fraction of the last age interval of life'™” was
used to construct an abridged life table. Those fractions were cal-
culated from a complete life table for the vear 1990 in Japan™ and
those figures were shown in appendix 2. Each life expectancy was
calculated from age 40 until age 85 by five-year interval. We also
calculated 95 % confidence intervals of life expectancy in each
age group. As the current smokers in women were so few that
cannot examine the difference among the amount of cigarettes,
life expectancies for participants with different amounts of ciga-
relte smoking per day were only examined in men. The amount of

cigarettes smoking was classified into three groups: less than one
pack, one to two packs and more than two packs. To examine the
differences from the general Japanese population, the overall life
expectancies calculated fromi NIPPON DATAS80 were compared
with those from a complete life table for the year 1990 in
Japan. |8 All statistical analysis was performed using SAS® ver-
sion 8.2 (SAS Institute, Cary, NC).

RESULTS

Table 1 shows the basic characteristics of participants with differ-
ent simoking statuses in the baseline survey. The proportion of
current smokers in the baseline survey was 62.9 % in men and 8.8
% in women. In men, the proportion of non-drinkers among never
smokers (28.2 %) was slightly larger than that among current
smokers (17.8 %) and among ex-smokers (19.4 %), but no differ-
ence was found in other characteristics (physical activity of daily
living, residence. age at entry. height and weight). In women, the
proportion of non-drinkers among never smokers (81.7 %) was
greater than that among current simokers (54.2 %) and among ex-
smokers (51.3 %), and the proportion of current smokers living in
urban areas (73.1 %) was larger than that of never smokers (53.9
%). No apparent difference was found in physical activity of daily
living, age at entry, height and weight.

Table 2 shows the life expectancies among participants with
different smoking statuses from age 40 year until age 85 year and
over. Life expectancies in 40-year-old men and women were 42.1
years and 45.6 years in never smokers, 40.4 years and 45.9 years
in ex-smokers. and 38.6 years and 43.4 years in current smokers,
respectively. The life expectancies of 40-year-old never smokers
were longer than those of current smokers in both men and
women. This order of life expectancy with respect to smoking sta-
tus was seen in most age groups with a few exceptions.

The life expectancy of men who smoked less than one pack per
day was longer than that of men who smoked more than two
packs per day. Though there was some fluctuation, the life
expectancies of people who smoked one or two packs per day
were slight longer than other groups from age 50.

The overall life expectancy of 40-year-old participants, regard-
less of smoking status. was 39.5 years in men and 45.4 years in
women. Those figures were larger than the life expectancies from
the complete life table in Japan in 1990. which are 37.52 years in
men and 42.90 years in women.” This difference was seen consis-
tently in all age groups in both men and women.

DISCUSSION

The current study presented the life expectancies among different
smoking statuses determined from the data in the nationwide
cohort study in Japanese population. The results showed that the
life expectancy of current smokers was two or three years shorter
than that of ex-smokers and of never smokers in both men and
women in most age categories. Among men's current smokers, the
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Table 1. The basic characteristics of Japanese with different smoking status in the baseline survey in 1980, NIPPON DATASQ,
1980-1999. Japan.

Number of cigarette packs per day

Current
Never smokers  Ex-smokers smokers <l pack 1-2 packs 2+ packs
n (%) n (%) n (%) n (%) n (%) n (%)
Men (n=4,237)
Total 777 (18.3) 794 (18.7) 2666 (62.9) 1635 (38.6) 880 (20.8) 51 (3.6)
Alcohol drinking  Non-drinkers 219 (28.2) 154 (19.4) 475 (17.8) 298 (18.2) 153 (17.4) 24 (15.9)
Ex-drinkers 33 (4.2) 87 (11.0) 127 (4.8) 95 (5.8) 27 (3.1) 53.3)
Current 525 (67.6) 551 (69.4) 2061 (77.3) 1240 (75.8) 700 (79.5) 121 (80.1)
Missing 0 2 (0.3) 30D 2 (0. 0 1 (0.7
Physical activity  Light 256 (36.3) 268 (33.8) 992 (37.2) 602 (36.8) 330 (37.5) 60 (39.7)
in daily living Midium 282 (36.3) 260 (32.7) 974 (36.5) 607 (37.1) 327 (37.2) 40 (26.5)
Heavy 209 (26.9) 264 (33.2) 696 (26.1) 424 (25.9) 222 (25.2) 50 (33.1)
Missing 4 (0.5) 2 (0.3) 4 (0.2) 2 (0.DH) 1 (0.1) 1.(0.7
Residence Urban 422 (54.3) 467 (58.8) 1447 (54.3) 857 (52.4) 501 (56.9) 89 (58.9)
Rural 337 (43.4) 312 (39.3) 1138 42.7) 723 (44.2) 356 (40.5) 59 (39.1)
Others 18 (2.3) 12 (1.5) 74 (2.8) 51 3.1 20 (2.3) 32.0)
Missing 0 3 (04) 7 (0.3) 4 (0.2) 3(0.3) 0
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Age at study entry (years) 50.6 (14.4) 533 (13.7) 49.0 (12.7) 51.2 (13.3) 45.9 (11.0) 44.3 (9.5)
Height (cm) 161.4 (7.2) 162.9 (30.5) 162.7 (17.5) 161.5 (6.6) 164.7 (28.9) 1645 (5.8)
Weight (kg) 60.2 (9.3) 59.3 (9.3) 59.0 (9.1) 57.6 (8.9) 61.0 (9.0) 62.8 (9.
Current
Never smokers  Ex-smokers smokers
n (%) n (%) n (%)
Women (n=5,388)
Total 4793 (89.0) 119 (2.2) 476 (8.8)
Alcohol drinking Non-drinkers 3916 (81.7) 61 (51.3) 258 (54.2)
Ex-drinkers 46 (1.0) 13 (10.9) 24 (5.0
Current 825 (17.2) 45 (37.8) 194 (40.8)
Missing 6 (0.1) 0 (0.0 0
Physical activity  Light 871 (18.2) 27 2271 62 (13.0)
in daily living Midium 1698 (35.4) 43 (36.1) 181 (38.0)
Heavy 2183 (45.5) 48 (40.3) 228 (47.9)
Missing 41 (0.9) 1 (0.8) S (LD
Residence Urban 2583 (53.9) 82 (68.9) 348 (73.1)
Rural 2086 (43.5) 37 3L 13 237
Others 106 (2.2) 0 12 (2.5)
Missing 18 (0.4) 0 3 (0.6)
Mean (SD) Mean (SD) Mean (SD)
Age at study entry (years) 50.2 (13.3) 54.4 (14.3) 51.2 (13.6)
Height (cm) 149.9 (6.1) 150.3 (6.1) 150.3 (6.3)
Weight (kg) 51.5 (8.3) 52.2 (8.3) 50.8 (9.1)

SD: Standard deviation
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life expectancy of those who smoked less than one pack per day
was longer than that of smokers who smoked more than two
packs per day.

Our finding is applicable to general Japanese population. The
cohort of NIPPON DATAS80 was selected initially by stratified
random sampling. This participant selection ensured that our
result also apply to the general Japanese population without diffi-
culty. Comparing our results to the complete life table for the
same period in Japan, the life expectancies that we determined
were longer than those from the complete life table. Participants
lost to follow-up in the cohort were excluded from our analysis.
In the baseline survey, people with health problems, such as inpa-
tients or people with recuperation, could not participate in the sur-
vey. That may have caused age-specific mortality rates to nove
downwards and affect the difference of life expectancies. The sta-
ble population of final age interval (age 83 and over) is calculated
number of survivors of 85 years old divided by death rate of 85
years and over. Though this is usual way to deal the final age
interval in the calculation of a life expectancy. it may overesti-
mate the life expectancy.” This overestimation also influences the
difference between our results and those from complete life table.
Though the absolute life expectancies were different, relative
ovders of life expectancies with respect to smoking status might
be the same.

Though there were some exceptions in specific age categories,
there was a consistent order of life expectancy with respect to the
smoking status. There was a two or three year difference between
never smokers and current smokers, and a two year difference
between never smokers and ex-smokers in both men and women.
Among three categories on the amount of cigarette packs,
decrease of life expectancies of 40 year-old was observed as the
amount of cigarette increase. This tendency came obscure when
we observed life expectancy of the older age group. Small sample
was only available in older age group and that reflected the wide
95 % confidence interval of life expectancies on olderage group.
We should be caution when we discussed about the life expectan-
cy in older age group.

Several studies found a harm of smoking by using life
expectancy and other related measures. In the United States. the
life expectancy of 40-year-old non-smokers, former and current
smokers are 38.7, 37.5, and 31.8 years in men. and 46.1, 42.9, and
39.3 years in women."” The multi-state life table data of the
Framingham Heart Study reveals that the differences of life
expectancies between 50-years-old always-smokers and never-
smokers are 8.66 year in men and 7.59 years in women.” In
Australia, the difference of life expectancies of 15 year-old men
between non-smokers and current smokers was 5.6 years in mid
1980-1990."" In Denmark, the cohort life table technique was
applied to find that the differences in median survivals between
non-smokers and heavy smokers were 9.2 years in men and 9.4
years in women.” These consistent differences of life expectancy
between never smokers and current smokers were found in all
studies.

Our findings of the differences in life expectancies between
never smokers and current smokers are smaller than those of other
articles.” In addition to the dilution problem we mentioned bel-
low, these smaller differences might be a reflection of the circum-
stances in Japan in 1980. In men, the smoking habit was so wide-
spread in 1980 and some never smokers probably had other health
problems. Also, smoking by women was not popular at that time.
especially for housewives. This circumstance is quite different
from other developed countries in those days. and this could
account for the smaller differences in life expectancies with
respect to smoking status in Japan. Comparison of life expectan-
cies between current smokers with never smokers in Japan may
be considered as the contrast between men's current smokers and
those never smokers mixed with unhealthy people, and also the
contract between women's current smokers with vitality and
women in common. This might due to the relatively small differ-
ence in life expectancies compared with those of other developed
countries. In the circumstance of Japan around 1980. separation
of smoking areas was insufficient and passive smoking in the
household was speeded. That may also causes the relatively small
difference in life expectancies among never-smokers and current
smokers.

Possible misclassification of smoking categories might influ-
ence our results. Classification of smoking status was only made
with the smoking information in the baseline survey, and we
assumed that the smoking status of individuals did not change
during the follow-up period. This assumption would be violated if
smokers quit smoking or never smokers started smoking. Some
people might make false statements in the survey. It is not certain
how much change of smoking habit would occur during a 19-year
period and how many people did not answer the true condition of
smoking. Even though, the influence of this misclassification
might dilute the difference of life expectancies among groups and
that might make our results conservative.

We recognize that all the differences in life expectancies are
not caused by smoking, and other factors would also affect the
mortality rate. There was no distinct difference in baseline charac-
teristics between the three different smoking statuses in men. The
differences in life expectancy might come mainly from smoking;
whereas in women, some characteristics such as drinking status
and residence were different between never smokers and smokers
(former and current) in our study. As mentioned above, the smok-
ing experience among Japanese women was not so common in
1980 and such experience was highly associated with life style
and health behavior. In addition to smoking, other factors proba-
bly influence on life expectancy in women.

In conclusion. life expectancies of participants with different
smoking statuses were examined using data from a nationwide
cohort study in Japan. A gradual decrease in life expectancy was
observed as the grade of smoking increased in Japan. A two or
three years gain in life expectancy could still be possible if the
smoke free society were established in Japan, the country with the
world's highest life expectancy.

— 196 —



36

W

10.

Il

Smoking and Life Expectancies

REFERENCES

. Doll R, Peto R, Boreham J, Sutherland 1. Mortality in relation

to smoking: 50 years' observations on male British doctors.
BMI 2004; 328: 1519-28.

. Hara M, Sobue T. Sasaki S, Tsugane S. Smoking and risk of

premature death among middle-aged Japanese: ten-year {ol-
low-up of the Japan Public Health Center-based prospective
study on cancer and cardiovascular diseases (JPHC Study)
cohort 1. Jpn J Cancer Res 2002; 93: 6-14.

. Hozawa A, Ohkubo T, Yamaguchi J. Ugajin T, Koizumi Y,

Nishino Y, et al. Cigarette smoking and mortality in Japan:
the Miyagi Cohort Study. J Epidemiol 2004; 14 (Suppl I):
S12-S17.

. Sobue T, Yamamoto §, Hara M, Sasazuki S, Sasaki S.

Tsugane §, et al. Cigarette smoking and subsequent risk of
lung cancer by histologic type in middle-aged Japanese men
and women: the JPHC Study. Int J Cancer 2002: 99: 245-51.

. Kawaminami K, Minowa M, Okayama A, Hayakawa T,

Ueshima H. An association (population attributable fraction)
between smoking habit and mortality from all causes, cancer
and lung cancer: NIPPON DATAS80, 1980-1999. National
Integrated Projects for Prospective Qbservation of Non-coimn-
municable Diseases and its Trend in the Aged. Nippon
Eiseigaku Zasshi (Jpn J Hyg) 2003;57:669-73. (in Japanese)

. Iso H, Date C, Yamamoto A, Toyoshima H, Watanabe Y,

Kikuchi S. et al. Smoking cessation and mortality from car-
diovascular disease among Japanese men and women: the
JACC Study. Am J Epidemiol 2005: 161: 170-9.

. Ueshima H. Choudhury SR, Okayama A, Hayakawa T. Kita

Y, Kadowaki T, et al. Cigarette smoking as a risk factor for
stroke death in Japan: NIPPON DATARS0. Stroke 2004; 35:
1836-41.

. Mannami T, Iso H. Baba S. Sasaki §, Okada K, Konishi M, et

al. Cigarette smoking and risk of stroke and its subtypes
among middle-aged Japanese men and women: the JPHC
Study Cohort I. Stroke 2004; 35: 1248-53.

. Mackay J. Eriksen M. The tobacco atlas. Geneva: World

Health Organization 2002: 94-101.

World Health Organization. World health statistics 2005.
Geneva: World Health Organization 2005: 11.

Nakaji S. Yoshioka Y. Mashiko T. Yamamoto Y, Kojima A,
Baxter GD. et al. Explanations for the smoking paradox in
Japan. Eur J Epidemiol 2003; 18: 381-3.

. Miyamatsu N. Kadowaki T. Okamura T, Hayakawa T, Kita

Y. Okayama A, et al. Different effects of blood pressure on
mortality from stroke subtypes depending on BMI levels: a
19-year cohort study in the Japanese general population: NIP-
PON DATAS8CO. } Human Hypertension 2005; 19: 285-91.

. Nakamura Y, Ueshima H, Okamura T, Kadowaki T.

Hayakawa T. Kita Y. et al. Association between fish con-
sumption and all-cause and cause-specific mortality in Japan:
NIPPON DATAR0. 1980-99. Am ] Med 2005; 118: 239-45.

— 197 —

14.

20.

21.

22.

Breslow NE, Day NE. Statistical Methods in Cancer
Research Volume T1-The analysis of case-control studies.
Lyon: International Agency for Research on Cancer 1980:
41-81.

. Rothman KJ. Epidemiology -an introduction-. New York:

Oxford University Press 2002: 134.

. Chiang CL. The life table and its applications. Malabar:

Robert E. Krieger Publishing 1984: 137-67.

. Fukutomi K. Bias in the abridged life table constructed by a

short method. Bull Inst Public Health 1984; 33: 45-55. (in
Japanese)

. Ministry of Health and Welfare. The 18th life table. Tokyo:

Kosei Tokei Kyokai 1998: 359-99.

. Rogers RG Powell-Griner E. Life expectancies of cigarette

smokers and nonsmokers in the United States. Soc Sci Med
1991;32: 1151-9.

Mamun AA. Peclers A, Barendregt J. Willekens F, Nusselder
W. Bonneux L. et al. Smoking decreases the duration of life
lived with and without cardiovascular disease: a life course
analysis of the Framingham Heart Study. Eur Heart T 2004
25: 409-15.

Taylor R. Estimating risk of tobacco-induced mortality from
readily available information. Tobacco Control 1993; 2: 18-
23.

Prescott E. Osler M, Hein HO, Borch-Johnsen K, Schnohr P,
Vestbo J. Life expectancy in Danish women and men related
to smoking habits: smoking may affect women more. J
Epidemiol Conimunity Health 1998; 52: 131-2.

Appendix 2. The fraction of the last age interval of life from
Vital statistics in 1990, Japan.

Age
(vear) Men Worinen
40-44 0.537 0.533
45-49 0.537 0.539
50-54 0.542 0.526
55-59 0.534 0.534
60-64 0.525 0.532
65-69 0.528 0.541
70-74 0.531 0.542
75-79 0.523 0.541
80-84 0.501 0.528
85-89 0.470 0.499
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Appendix 1. Age specific mortality rates of Japanese with different smoking statuses from NIPPON DATAGSO, 19 year follow-up,
1980-1999, Japan.

Age-specilic mortality rates (per [,000) among never smokers, ex-smokers and current smokers. 1980-1999. Japan
Never smokers Ex-smokers Current smokers
Age No.of Person- Motality rate (/1000) No. of  Person- Motality rate (/1000) No. of  Person- Motality rate (/1000)
(year) deaths years (95% confidence interval)  deaths years  (95% confidence interval)  deaths  years  (95% confidence interval)

Men

30-34 0 290.0 0.0( 00- 835) 0 250.0 00¢ 00- 99) 2 1207.8 17¢ 03- 53)
35-39 0 734.0 0.0( 00- 33) 0 553.3 0.0( 00- 45) 2 3005.8 07( 01- 2.1)
40-44 3 1309.8 23( 06- 6.1 0 1017.0 00( 00- 24) 6 4671.9 3¢ 05- 26)
45-49 1 1896.5 05( 00- 235) 4 1448.2 28( 09- 6.6) 23 6173.6 37( 24- 55)
50-54 3 1995.9 15( 04- 409 7 1649.7 42( 19- 83) 17 6469.7 26( 1.6- 4.1)
55-59 i4 1795.9 78 ( 45-127) 9 1733.3 52( 26- 93) 48 6280.7 76 ( 57 - 10.0)
60-64 6 1441.7 42( 1.7+ 8.6) 9 1614.9 56 ( 2.8- 10.2) 66 5560.7 11.9( 93 - 150)
65-69 8 1153.1 69 ( 33- 13.1) 23 13354 150( 98- 22.1) 86 4682.8 184 ( 148 - 22.6)
70-74 21 9352  225( 143 - 33.7) 31 1301.1  238( 165- 334) 15 3392.8  33.9( 28.1 - 40.5)
75-79 22 7624 289 ( 186 - 42.9) 53 10145 522 ( 39.6 - 67.8) 15 2107.9 546 ( 453 - 652
80-34 43 544.9 789 ( 57.9 -105.2) 59 6148  96.0( 73.8-122.9) 107 (112,10 962 ( 793 -1158)

85+ 56 292.1 191.7 (1463 -247.0 ) 45 2584 174.2 (128.7 -230.8 ) 85 4747 1791 (144.0 -2203 )
Women

30-34 0 1939.3 0.0( 00- 13) 0 39.0 00( 00- 632) 0 184.9 0.0( 00- 133)
35-39 1 4880.7 02( 00~ 1.0) 0 113.0 0.0( 00- 21.8) 0 474.6 0.0(C 00- 52)
40-44 8 7919.5 Lo(¢ 05- 1.9) 0 149.4 0.0( 00- 165) 1 T44.4 13¢ 01- 63)
45-49 13 10723.5 1.2¢ 07- 20) 0 186.0 0.0( 00- 13.2) { 1000.0 1.0 o01- 47)
50-34 20 11396.5 1.8( Li1- 27) 0 205.0 0.0( 0.0- 120) 3 1021.1 29( 08- 78)
55-59 34 11143.2 3 ( 22- 42) 0 188.0 0.0( 0.0- 13.1) 6 954.7 63( 26- 13.0)
60-64 49 10339.2 47( 35- 6.2) 1 244.6 41(¢ 04- 19.1) 3 961.2 31 ( 09- 83)
65-69 61 8963.0 6.8( 53- 87) 3 2499 120 ( 3.3 - 32.0) 14 9333  I50( 8.6- 245)
70-74 88 7101.9 124 ( 10.0- 15.2) 4 2369 169 ( 56- 40.1) 19 7397 257 ( 16.0- 393)
75-79 119 49567 240 ( 20.0 - 28.6) 9 1853 48.6 ( 24.0 - 88.7) 21 546.1 385 ( 245- 571.7)
80-84 163 3087.7 528 ( 45.1 - 614) 6 1142 52.5( 21.8-1083) t5 3351 448 ( 262 - 720)

85+ 225 1766.5 1274 (111.5 -144.8) 7 68.2 102.6 ( 45.8 -201.5) 22 186.6 117.9 ( 76.0 -175.3 )

Age-specific mortality rates (per 1,000) of current smokers by number of cigarettes smoked per day (Men), 1980-1999, Japan

Never smokers Ex-smokers Current smokers

Age  No.of Person- Motality rate {/1000) No.of Person- Motality rate (/1000) No.of  Person- Motality rate (/1000)
(year) deaths  years  (95% confidence interval) deaths  years  (95% confidence interval)  deaths  years  (95% confidence interval)

Men

30-34 1 669.4 1.5¢ 01- 7.0) [ 476.4 21(¢ 02- 98) 0 62.0 0.0( 0.0- 397)
35-39 0 1638.2 00( 00- 139 1 1144.6 09( 01- 41) | 223.1 45( 04- 209)
40-44 2 24397 08( 02- 26) 4 1876.2 21 ( 07- 51) 0 356.0 00( 00- 69)
45-49 11 3237.1 34( 18- 59) 10 2469.2 40( 21- 72) 2 467.3 43( 09- 13.7)
50-34 8 3442.8 23( 1.1- 44) 7 2537.8 28( 1.2- 354) 2 489.2 41 (¢ 08- 13.1)
55-59 24 3546.6 68 ( 44- 99) 20 2345.1 85( 54- 129) 4 389.0 103 ( 34- 244)
60-64 40 34525 116 ( 84- 156) 24 1818.6 13.2( 87-193) 2 289.6 69( 14- 22.1)
65-69 51 32084 159 ( 12.0- 20.7) 29 1276.6 227 ( 155- 32.2) 6 197.8 303 ( 12.6 - 62.5)
T0-74 80 25273 31.7( 253 - 39.2) 32 742.8  43.1 ( 30.0 - 60.0) 3 1227 244( 68- 652)
75-79 89 1686.9 528 ( 42.6 - 64.6) 22 3384 614 ( 39.6- 91.3) 4 62.6 63.9( 214 -151.9)
80-84 91 913.1  99.7 ( 80.7 -121.8) 14 182.8  76.6 ( 43.9 -125.1) 2 16.2 1233 ( 24.6 -395.2 )
85+ 75 380.8 197.0 (156.1 -245.5) 10 91.9 1088 ( 558 -193.0) 0 2.0 0.0 ( 0.0-1232.0)
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RN DERE & IER IR BIET O B : NIPPON DATA90, 1990-2000

FIE ™ T2 B LREAEHR LM 2L RIEANSESSEALEL BAY FRE
= ° MAKJE 84 2, BFLRF |, NIPPON DATA Research Group
(BEERKFEHREESRE, *WEERKZASIHRHBNE, ° BIRKBARE
SRR, CENRBREIN T VX —ERBA TS, P FE KT KERR R AEER
HEERL)

(BE)LEZE, MERIcRFESND ., BIRE(LERIZ ADL B LU QOL ITKE42#
BEEZ, AV ATHOBREBIOFEHIIRELEELRRETH D, HE, BESH
AR w7 Fa—2 if‘ﬁxﬁﬂ%@%ﬁ%ﬁﬁf@iﬁAf% V. RIE, BT EREITE
HdHDH, WHO OZWEEIIMIEREES 2 LEEB & LTV 50, mF%K%@ 2
YIRS B 2 M & LTV B, —J5, NCEP 02U &Y //EIE B 238 wa&w
AR TILEREFOERE L BRESRABLTOBEICB W TELER X OERS &
THELTAARANEZRRTOIREARE I F— 2 AW THRE LT,

(521990 FE I £FE ) S BIEAMH X7z 300 HIKIZEET 2 30 L L OTEREEA
EWAAEZHRE 8,384 A% 10 ERBHF L7z (NIPPON DATA90 =27k— k), TEBREPE
BB EREE OB EHEZ RV 7,219 A(FBHE 2,999 A, 2otk 4,220 N) % fEAT X 22
& LT, fERETFERN L BRIEERECOBELRET LD, Cox Y — FE
FNERAWNTHEANY—FIE (HR) & 95%EHERKXE (95%CI) 2EH Lz, F#.
PRI, Mo L AT n—/ B, BEBE, B EBEEZRERTFL L, LESE X
FEHAIME 180mmHg LA L, #EEHIME 85mmHg LA L), &b (FERFMPE 140mg/dl
CLE). s EE (FER ARG 200mg/dl LLE), HDL a L 25 u—/LiKE (5B
P 40mg/dl LA, ZetE 50mg/dl LLTF) . BEFE (BMI25kg/m 2Ll E) ZfERETF & L7z,
BEFOEIITZTNENOERIZE DT,

(RERVBIENAIL 69,120 A, FHEHEIMIEL 9.6 £TH oIz, IBEEARISE, 173 ADE
BRRERTEERALE, ERETERKIIMERBKBILT L EOMREZRO @ for
trend=0.07), BIFEOHFETERMLT S &, BREBEBIELTO HR 13, LREFE2H
SN EREERL T L BN TEOMOBREFE 2 2L EETHETE
Mot (fEREFE 2 O T 3.67(95%CI,1.49-9.03)), — 7. BIHEEH KRWHBZF DM
DOEMRRFE 3 DL EFET5E D HR 1% 1.99(0.93-4.28) Th o7z, IBHOAEETRER]
fE L CTREARICRET 21T 9 & [EREFEBR C BRSBERETOBEIIEHOEETH
FVEZED RN T,

(FLD)EAANERETIak— FEMICBWTEERIERET L EREFEBLIT
EOBELZRL, BIEOHEITEROFELY LIEVWEELE X T\, JEIEETH
>Th, EREATFEREIZFEL, BOOERBEBET I A7 I3E, BRIE
BTHOIDIZE, HxOBEBREFOEENEETH D,
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