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                    Abstract

 To examine the effect of smoking cessation on cardiovascular disease mortality in Asians, the authors conducted a 10-year prospective cohort study of 94,683 Japanese (41,782 men and 52,901 women) aged 40–79 years who were part of the Japan Collaborative Cohort Study for Evaluation of Cancer Risk (JACC Study). During 941,043 person-years of follow-up between 1989–1990 and 1999, 698 deaths from stroke, 348 from coronary heart disease, and 1,555 from total cardiovascular disease occurred in men and 550, 199, and 1,155, respectively, in women. For men, the multivariate relative risks for current smokers compared with never smokers were 1.39 (95% confidence interval (CI): 1.13, 1.70) for stroke, 2.51 (95% CI: 1.79, 3.51) for coronary heart disease, and 1.60 (95% CI: 1.39, 1.84) for total cardiovascular disease. The respective relative risks for women were 1.65 (95% CI: 1.21, 2.25), 3.35 (95% CI: 2.23, 5.02), and 2.06 (95% CI: 1.69, 2.51), with larger excess risks for persons aged 40–64 years than for older persons. The risk decline after smoking cessation occurred for coronary heart disease and total cardiovascular disease within 2 years and for total stroke after 2–4 years. For each endpoint and in both age subgroups of 40–64 and 65–79 years, most of the benefit of cessation occurred after 10–14 years following cessation. Findings imply the importance of smoking cessation at any age to prevent cardiovascular disease in Japanese.
                    

cerebrovascular accident; coronary disease; follow-up studies; mortality; smoking cessation 
 CI, confidence interval; ICD-9, International Classification of Diseases, Ninth Revision; ICD-10, International Classification of Diseases, Tenth Revision; JACC Study, Japan Collaborative Cohort Study for Evaluation of Cancer Risk.
Received for publication December 18, 2003; accepted for publication August 9, 2004.
 Cigarette smoking is an established risk factor for coronary heart disease in both Western (1) and Asian countries (2–9),whereas the relation with risk of total stroke has been weak and inconsistent in Asian countries (2, 3, 8–15),unlike Western countries (16). Mortality from coronary heart disease in Japan is one third that of the United States, but stroke mortality is twofold higher in Japan (17).Therefore, the impact of cigarette smoking on cardiovascular disease should be examined carefully in Japan.
 To our knowledge, there are no prospective studies or clinical trials in Asian countries showing that smoking cessation can reduce the risk of coronary heart disease and stroke, unlike Western countries (18–22). Japan has a high smoking rate among men and a low smoking rate among women (53 percent and 13 percent, respectively, in 1999), although the smoking rate has been declining among men since 1966 (23).Evidence for effects of smoking and cessation on risk of cardiovascular disease among Japanese would be not only of scientific interest but also of value for formulating public health recommendations. However, previous Japanese studies failed to examine these issues, probably because they had insufficient numbers of persons at risk or they lacked appropriate questionnaires. We examined the relation of smoking status and time since quitting smoking with mortality from cardiovascular disease in a 10-year cohort study of approximately 95,000 Japanese men and women.
                    MATERIALS AND METHODS

 The Japan Collaborative Cohort Study for Evaluation of Cancer Risk (JACC Study), sponsored by the Ministry of Education, Science, Sports and Culture, began in 1988–1990 when 110,792 persons (46,465 men and 64,327 women) aged 40–79 years completed self-administered questionnaires about their lifestyles and medical histories of cardiovascular disease and cancer. They were enrolled from 45 communities across Japan, mostly when they underwent municipal health screening examinations according to the Health Law for the Aged (24, 25). Sampling methods and protocols of the JACC Study have been described elsewhere (24). Informed consent was obtained before the participants completed the questionnaires. At the baseline survey, 44,201 men and 55,592 women provided a valid response about smoking status and years since quitting smoking. We excluded 2,419 men and 2,691 women from analysis because of a previous history of stroke, coronary heart disease, or cancer at baseline. Therefore, 41,782 men and 52,901 women were followed in the present study.
                    Mortality surveillance

 For mortality surveillance in each community, investigators systematically reviewed death certificates, all of which were filed in the public health center in the area of residency. Mortality data were sent centrally to the Ministry of Health and Welfare, and the underlying causes of death were coded for the National Vital Statistics according to the International Classification of Diseases, Ninth Revision (ICD-9), from 1988 to 1994 and the International Classification of Diseases, Tenth Revision (ICD-10), from 1995 to 1999. Registration of death is required by the Family Registration Law in Japan and is believed to be complete across the country. Therefore, all deaths that occurred in the cohort were ascertained by death certificates from a public health center, except for participants who died after they moved from their original community; these persons were treated as censored. Follow-up was conducted until the end of 1999, and the average follow-up period for the participants was 9.9 years. The present study was approved by the Ethical Committee, University of Tsukuba, Tsukuba-shi, Japan.
                    Statistical analysis

 Statistical analyses were based on sex-specific mortality during the follow-up period from 1989 to 1999. For each participant, person-years of follow-up were calculated from the date of baseline questionnaire completion to death, emigration from the community, or the end of 1999, whichever occurred first. The sex-specific risk of mortality from cardiovascular disease was defined as the death rate among participants in categories of smoking status or years since quitting smoking. We used never smokers as the reference category for the analysis of relative risk among current smokers, and current smokers were considered the reference category for the analysis of relative risk among former smokers according to years since quitting.
 Age-adjusted means and proportions of selected cardiovascular risk factors were determined according to categories of smoking status; statistical testing was not conducted because of the large sample size. The age-adjusted and multivariate-adjusted relative risks and their 95 percent confidence intervals were calculated after adjustment for age and potential confounding factors by using the Cox proportional hazards model. These confounding variables included body mass index (sex-specific quintiles), ethanol intake (never, former, current intake of 1–22, 23–45, 46–68, and ≥69 g per day), hours of walking (<0.5, 0.5, 0.6–0.9, and ≥1.0 hour per day), hours of exercise (<1, 1–2, 3–4, and ≥5 hours per week), hours of sleep (<6.0, 6.0–6.9, 7.0–7.9, 8.0–8.9, and ≥9.0 hours per day), education (<10, 10–12, 13–15, and ≥16 years), perceived mental stress (low, medium, and high), frequencies of fruit and fish intake (<1 per month, 1–3 per month, 1–2 per week, 3–4 per week, and ≥5 per week), and histories of hypertension and diabetes. Number of cigarettes smoked per day (<20, 20–29, and ≥30) and age at starting (<20, 20–24, 25–29, and ≥30 years) were also adjusted when we assessed the association of smoking cessation with mortality.
 Cause-specific mortality was defined for total stroke (ICD-9 codes 430–438, ICD-10 codes I60–I69), total coronary heart disease (ICD-9 codes 410–414, ICD-10 codes I20–I25), and total cardiovascular disease (ICD-9 codes 390–459, ICD-10 codes I01–I99) separately. Total strokes were grouped further as subarachnoid hemorrhage (ICD-9 code 430, ICD-10 code I60), intraparenchymal hemorrhage (ICD-9 code 431, ICD-10 code I61), and ischemic stroke (ICD-9 codes 433–434, ICD-10 code I63). We conducted stratified analyses by sex and age (40–64 and 65–79 years) to assess effect modification, which was tested statistically by using cross-product terms of sex and age with smoking variables in the proportional hazards models. The analysis of the relation between smoking cessation and mortality was also examined by excluding early deaths within 5 years of follow-up.
 The population attributable risk percentage was calculated by P × (1 – 1/RR), where P represented the prevalence of smokers among cases and RR the multivariate relative risk for current smokers compared with noncurrent smokers. The formula of Greenland was used to calculate the 95 percent confidence interval (26).
                    RESULTS

 Of 41,782 men and 52,901 women followed up for an average of 9.9 years, 1,555 men and 1,155 women died from total cardiovascular disease. These deaths among men included 698 from stroke (75 subarachnoid hemorrhages, 180 intraparenchymal hemorrhages, and 269 ischemic strokes) and 348 from coronary heart disease. The respective numbers of deaths among women were 550 (123, 120, and 189) and 199.
 Table 1 shows sex-specific, selected cardiovascular risk factors according to smoking status. The proportions of current smokers and former smokers were 54 percent and 26 percent, respectively, among men; the corresponding proportions among women were 5 percent and 2 percent. Compared with men and women who never smoked, current smokers were 1 year younger, were less educated, were more often diabetic, were more mentally stressed, and had a higher mean ethanol intake. Former smokers were 3 years older, were more educated, were more often hypertensive and diabetic, were less physically active, were more mentally stressed, and had a higher mean ethanol intake.
 Table 2 shows sex-specific, age-adjusted and multivariate relative risks of death from stroke, coronary heart disease, and total cardiovascular disease. Among men, current smokers had a 1.5-fold higher age-adjusted rate of mortality from total stroke, 2.4-fold higher mortality from coronary heart disease, and 1.6-fold higher mortality from total cardiovascular disease compared with never smokers. Among women, the smoking effect was somewhat stronger than that among men; the respective values were 1.8, 3.6, and 2.2. However, the interactions with sex were not statistically significant. These trends did not change materially after adjustment for potential cardiovascular risk factors. The multivariate relative risks varied by stroke subtypes: 2.98 (95 percent confidence interval (CI): 1.34, 6.63) for subarachnoid hemorrhage, 1.48 (95 percent CI: 0.97, 2.24) for intraparenchymal hemorrhage, and 1.23 (95 percent CI: 0.90, 1.69) for ischemic stroke for men and 3.25 (95 percent CI: 1.92, 5.52), 1.10 (95 percent CI: 0.51, 2.40), and 1.64 (95 percent CI: 0.97, 2.79), respectively, for women. The dose-response relations between number of cigarettes smoked daily and mortality risk were evident for women but not for men.
 Former smokers generally had a risk of mortality from total cardiovascular disease intermediate between that of never smokers and that of current smokers. The multivariate relative risks of total cardiovascular disease for current smokers versus nonsmokers were 1.50 (95 percent CI: 1.36, 1.67) for men and 1.97 (95 percent CI: 1.62, 2.39) for women. On the basis of these estimates and the proportions of current smokers among cardiovascular disease cases (57 percent for men and 10 percent for women), the population attributable risk percentages for total cardiovascular disease were 19 (95 percent CI: 14, 24) percent for men and 5 (95 percent CI: 3, 7) percent for women.
 Table 3 shows sex- and age-specific multivariate relative risks of stroke, coronary heart disease, and total cardiovascular disease mortality. For both men and women, the excess risks of mortality associated with current smoking were more evident among middle-aged persons than among elderly persons for total stroke, coronary heart disease, and total cardiovascular disease, and the interaction with age was statistically significant (p < 0.05) for these endpoints, except for coronary heart disease in women. We found a significant excess risk of mortality from ischemic stroke among middle-aged men (p for interaction = 0.005) but not among other sex and age subgroups. No significant association was found between smoking and mortality from intraparenchymal hemorrhage in any sex or age subgroup.
 When we examined the relation of years since quitting smoking with risks of mortality from stroke, coronary heart disease, and total cardiovascular disease, we used current smokers as the reference category (table 4). Since the number of women former smokers was small, the data were presented by adjusting for sex as well as other confounding factors.
 At 2–4 years after smoking cessation, the multivariate relative risk of total stroke was reduced 27 percent, and, at 10–14 years, most of the benefit of cessation (a 52 percent reduction) was attained and former smokers’ mortality did not differ significantly from that of never smokers. A nonsignificant reduced risk of coronary heart disease and total cardiovascular disease occurred within 2 years after cessation, and most of the benefit of cessation (a 46–53 percent reduction) occurred 10–14 years after cessation, when the mortality rates did not differ from that among never smokers.
 When the early deaths within 5 years of follow-up were excluded (n = 394 for stroke, n = 147 for coronary heart disease, and n = 921 for total cardiovascular disease), the results did not change substantially; the multivariate relative risks of mortality from stroke were 0.98 (95 percent CI: 0.57, 1.68) for 0–1 years since quitting smoking, 0.71 (95 percent CI: 0.45, 1.12) for 2–4 years, 0.83 (95 percent CI: 0.57, 1.20) for 5–9 years, 0.41 (95 percent CI: 0.23, 0.72) for 10–14 years, 0.66 (95 percent CI: 0.48, 0.91) for 15 or more years, and 0.47 (95 percent CI: 0.30, 0.72) for never smokers. The respective relative risks of mortality from coronary heart disease were 0.22 (95 percent CI: 0.06, 0.90), 0.89 (95 percent CI: 0.53, 1.49), 0.61 (95 percent CI: 0.36, 1.05), 0.44 (95 percent CI: 0.23, 0.87), 0.41 (95 percent CI: 0.25, 0.66), and 0.44 (95 percent CI: 0.21, 0.90). Finally, the respective relative risks of mortality from total cardiovascular disease were 0.73 (95 percent CI: 0.49, 1.11), 0.91 (95 percent CI: 0.69, 1.19), 0.70 (95 percent CI: 0.54, 0.92), 0.50 (95 percent CI: 0.36, 0.71), 0.54 (95 percent CI: 0.43, 0.67), and 0.49 (95 percent CI: 0.36, 0.67).
 The risk reduction was similarly observed for persons aged 40–64 years and those aged 65–79 years. However, there was a nonsignificant excess risk of mortality from coronary heart disease at 2–4 years after cessation for persons aged 65–79 years.
 The relations between age at starting to smoke and mortality were examined separately for current and former smokers (data not shown in table). Among both current smokers and former smokers, we found no association between age at starting to smoke and mortality, except for coronary heart disease among current smokers. Compared with that for never smokers, the multivariate relative risk of coronary heart disease mortality for current smokers was 3.68 (95 percent CI: 2.33, 5.74) for onset at less than age 20 years, 2.96 (95 percent CI: 2.06, 4.26) for age 20–24 years, 2.31 (95 percent CI: 1.41, 3.77) for age 25–29 years, and 1.80 (95 percent CI: 1.15, 2.82) for age 30 years or older.
                    DISCUSSION

 In this large prospective study of Japanese men and women, we confirmed excess mortality from total stroke, coronary heart disease, and total cardiovascular disease associated with current smoking for both men and women and that these excess risks were more evident for those aged 40–64 years than for those aged 65–79 years (1, 16).Among stroke subtypes, we found a strong association between smoking and subarachnoid hemorrhage in both sexes and age subgroups but weak or no associations with intraparenchymal hemorrhage in either sex or age subgroup; this finding is consistent with previous Japanese studies of Japanese (27) and Caucasians (16).Excess mortality from ischemic stroke with smoking was observed among middle-aged men in the present study, whereas most of the previous studies did not show the association (3, 6, 10–12). A recent report from the Hisayama Study showed a significant association of current smoking with risk of lacunar infarction (relative risk = 2.2, 95 percent CI: 1.3, 3.9) but no association with risk of total ischemic stroke, atherothrombotic infarction, or embolic brain infarction (15). The lack of association between smoking and ischemic stroke among the elderly in the present study may be due in part to the higher proportion of embolic brain infarction in the elderly than in middle-aged persons (28, 29).
 We found that smoking cessation led to a decline in risk of mortality from total stroke, coronary heart disease, and total cardiovascular disease after adjustment for number of cigarettes smoked, age at starting to smoke, and other known risk factors. Following cessation, risk began to decline within 2 years for coronary heart disease and total cardiovascular disease and after 2–4 years for total stroke, and these findings were similar for middle-aged and older participants. For total stroke, coronary heart disease, and total cardiovascular disease mortality, most of the benefit of cessation occurred 10–14 years following cessation, and these trends were similar for both age subgroups. The Nurses’ Health Study of US women aged 30–55 years reported that most of the smoking cessation benefit occurred after 2–4 years for total and ischemic stroke (19) and after 10–14 years for coronary heart disease (18). Other cohort studies of USand British men showed that the reduction in risk of stroke occurred at less than 2 years (30) or less than 5 years (19) after smoking cessation, and the excess risk of stroke was eliminated after 5 years (19, 31). Two clinical trials of 5 years’ and 10 years’ duration showed that smoking cessation led to a reduction in coronary heart disease among middle-aged men (21, 22).
 Limitations of the present study warrant discussion. First, it is possible that persons who quit smoking many years before baseline were more likely to have died or to have been diagnosed with stroke, coronary heart disease, or cancer, and these persons were not included in the analysis. This scenario would lead to a bias in examining the relation between years since smoking cessation and mortality risk. However, no essential change in the relations after excluding the early deaths within 5 years of follow-up, or no increase in the histories of these chronic diseases with years since quitting (sex- and age-adjusted prevalence: 11 percent for 0–1 years, 11 percent for 2–4 years, 11 percent for 5–9 years, 9 percent for 10–14 years, and 7 percent for 15 or more years since quitting), suggests that the survival bias may be small. Furthermore, a subsample study of 8,944 current smokers at baseline who also responded to the 5-year follow-up included 915 quitters and 8,029 continuing smokers who were followed for another 5 years to ascertain mortality. The multivariate relative risks for quitters compared with continuing smokers were 1.00 (95 percent CI: 0.55, 1.81) for total stroke, 0.81 (95 percent CI: 0.34, 1.91) for coronary heart disease, and 1.08 (95 percent CI: 0.75, 1.60) for total cardiovascular disease. This subsample study suggests a possible decline in mortality from coronary heart disease among quitters. However, the sample size was too small to reach a definite conclusion.
 Second, we used mortality as the endpoint, which may lead to misclassification in the diagnosis of stroke subtypes in particular. However, widespread use of computed tomography in local Japanese hospitals since the 1980s has probably made death certificate diagnosis of stroke subtypes sufficiently accurate (28, 32).
 Third, use of mortality data also requires caution when interpreting the association between smoking cessation and disease risk. The nonsignificant excess risk of mortality from coronary heart disease after 2–4 years of quitting among those aged 65–79 years could be a chance or an “ill-quitter” effect; namely, persons who developed coronary heart disease may have quit smoking because of the illness (33). Furthermore, the effect of smoking cessation on mortality from cardiovascular disease may be observed later than that for incidence because of the time lag from incidence to death.
 Fourth, data on the history of dyslipidemia (high total or low density lipoprotein cholesterol and low high density lipoprotein cholesterol levels), an established coronary risk factor, were not available in the present study. Smoking has no effect on blood total and low density lipoprotein cholesterol levels and raises high density lipoprotein cholesterol levels (34). Thus, history of dyslipidemia could be a mediator but was probably not a confounder for the association between smoking and mortality.
 Fifth, it is possible that smoking cessation during follow-up led to underestimation of the association between current smoking and mortality from cardiovascular disease. However, we could not update the smoking information because we had 5-year follow-up data for only 38 percent of the subjects. However, those limited follow-up data suggested that the proportions of current smokers who quit smoking were 16 percent for men and 3 percent for women, and the proportions of never smokers who started smoking were 3 percent for men and 0.5 percent for women. Therefore, the relative risk of mortality for current smoking may have been underestimated slightly. Furthermore, it is difficult to eliminate totally the residual confounding and unknown health-related factors associated with smoking cessation because of the observational design of the study. Compared with continuous smokers, former smokers may be more health conscious and of a higher socioeconomic status, while some of them quit smoking because of illness; the net effect of these factors is uncertain (22).
 The strength of the present study is the high statistical power to detect sex- or age-specific associations of smoking and smoking cessation with mortality from cardiovascular disease among Japanese men and women.
 The mechanisms by which smoking causes coronary heart disease and ischemic stroke include short-term effects of accelerated thrombus formation through increased plasma fibrinogen (35), increased platelet aggregability (36), increased hematocrit (37)and decreased fibrinolytic activity (38), reduced blood flow in the myocardium and brain due to vasoconstriction (39, 40), and cardiac arrhythmia (41). A longer-term effect is atheroma formation through direct injury of endothelial cells (42)and low high density lipoprotein cholesterol levels (34).The mechanism for smoking being linked to subarachnoid hemorrhage is not clear, but some evidence suggests that smoking increases the release of proteinases from activated pulmonary macrophages, which enhances the fragility of cerebral aneurysms (43), and that smoking increases hemodynamic stress on the Circle of Willis (44) through the enhanced atherosclerosis in basal cerebral and carotid arteries.
 We estimated that 17 percent of male deaths and 5 percent of female deaths from total cardiovascular disease were attributable to current smoking. In 1999, the numbers of annual deaths from cardiovascular disease were 149,937 for men and 159,444 for women (23). Therefore, approximately 36,000 cardiovascular deaths (28,000 men and 8,000 women) could be avoidable by smoking cessation in Japan.
 In conclusion, the present study confirmed a relation between smoking and mortality from cardiovascular disease, and it also provides empirical evidence that smoking cessation leads to a reduction in mortality risk for Japanese men and women. In our study, the risk reduction for coronary heart disease and total cardiovascular disease began to appear within 2 years of quitting, and that for stroke after 2–4 years of quitting. The full effect of risk reduction was achieved at 10–14 years for persons aged both 40–64 and 65–79 years. These findings imply that smoking cessation is important at any age to prevent cardiovascular disease among Japanese.
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TABLE 1. Sex-specific, age-adjusted mean values or prevalences of cardiovascular risk factors at baseline (1988–1990), according to smoking status, for 41,782 men and 52,901 women aged 40–79 years living in 45 communities across Japan

 
		Men		Women
		Never smoker	Former smoker	Current smoker	Cigarettes smoked (no./day)*		Never smoker	Former smoker	Current smoker	Cigarettes smoked (no./day)*
					1–19	≥20					1–19	≥20
	No. at risk	8,669	10,536	22,577	7,229	15,036		49,120	861	2,920	1,949	856
	Age (years)	56.6	59.5	56.0	59.1	54.5		57.1	60.0	56.1	56.8	54.2
	Body mass index (kg/m2)	23.0	23.0	22.3	22.1	22.4		22.9	23.3	22.8	22.6	23.2
	History of hypertension (%)	19.3	23.8	18.7	19.5	18.2		21.6	24.3	23.3	23.5	23.2
	History of diabetes (%)	5.7	7.8	6.5	6.2	6.7		3.5	6.2	5.0	5.0	5.0
	Ethanol intake (g/day)	28.0	32.4	37.1	33.5	38.9		9.0	15.3	20.7	16.6	31.1
	Walk half an hour or more/day (%)	69.3	67.3	70.0	70.5	69.9		71.8	64.5	69.3	70.9	66.0
	Exercise 5 hours or more/week (%)	7.3	7.6	6.9	7.2	6.8		4.5	3.6	4.2	4.4	3.9
	Hours of sleep (no./day)	7.4	7.4	7.5	7.6	7.5		7.1	7.1	7.0	7.1	7.0
	College or higher education (%)	13.4	14.9	11.6	11.3	11.8		7.8	8.9	5.8	6.5	4.4
	High perceived mental stress (%)	22.1	24.2	22.8	21.5	23.5		20.0	26.1	25.4	24.0	28.4
	Fruit intake (no. of days/week)	3.6	3.4	3.0	3.2	2.9		4.3	4.1	3.6	3.7	3.4
	Fish intake (no. of days/week)	3.5	3.5	3.5	3.4	3.5		3.6	3.4	3.2	3.2	3.2


		Men		Women
		Never smoker	Former smoker	Current smoker	Cigarettes smoked (no./day)*		Never smoker	Former smoker	Current smoker	Cigarettes smoked (no./day)*
					1–19	≥20					1–19	≥20
	No. at risk	8,669	10,536	22,577	7,229	15,036		49,120	861	2,920	1,949	856
	Age (years)	56.6	59.5	56.0	59.1	54.5		57.1	60.0	56.1	56.8	54.2
	Body mass index (kg/m2)	23.0	23.0	22.3	22.1	22.4		22.9	23.3	22.8	22.6	23.2
	History of hypertension (%)	19.3	23.8	18.7	19.5	18.2		21.6	24.3	23.3	23.5	23.2
	History of diabetes (%)	5.7	7.8	6.5	6.2	6.7		3.5	6.2	5.0	5.0	5.0
	Ethanol intake (g/day)	28.0	32.4	37.1	33.5	38.9		9.0	15.3	20.7	16.6	31.1
	Walk half an hour or more/day (%)	69.3	67.3	70.0	70.5	69.9		71.8	64.5	69.3	70.9	66.0
	Exercise 5 hours or more/week (%)	7.3	7.6	6.9	7.2	6.8		4.5	3.6	4.2	4.4	3.9
	Hours of sleep (no./day)	7.4	7.4	7.5	7.6	7.5		7.1	7.1	7.0	7.1	7.0
	College or higher education (%)	13.4	14.9	11.6	11.3	11.8		7.8	8.9	5.8	6.5	4.4
	High perceived mental stress (%)	22.1	24.2	22.8	21.5	23.5		20.0	26.1	25.4	24.0	28.4
	Fruit intake (no. of days/week)	3.6	3.4	3.0	3.2	2.9		4.3	4.1	3.6	3.7	3.4
	Fish intake (no. of days/week)	3.5	3.5	3.5	3.4	3.5		3.6	3.4	3.2	3.2	3.2


* Information on number of cigarettes smoked per day was missing for 312 men and for 115 women.
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TABLE 2. Sex-specific, age-adjusted and multivariate* relative risks and 95% confidence intervals of mortality from stroke, coronary heart disease, and total cardiovascular disease, according to smoking status, for 41,782 men and 55,592 women aged 40–79 years living in 45 communities across Japan from 1988–1990 to the end of 1999

 
		Men		Women
		Never smoker	Former smoker	Current smoker	Cigarettes smoked (no./day)		Never smoker	Former smoker	Current smoker	Cigarettes (no./day)
					1–19	≥20					1–19	≥20
	No. of person-years	86,383	102,871	220,965	69,562	148,365		493,833	8,269	28,722	19,023	8,521
	Total stroke 											
	No.	126	184	388	186	198		487	15	48	30	16
	Age-adjusted RR†	1.0	1.00 (0.80, 1.25)‡	1.46 (1.19, 1.78)	1.63 (1.30, 2.04)	1.32 (1.06, 1.66)		1.0	1.27 (0.76, 2.12)	1.77 (1.31, 2.40)	1.54 (1.06, 2.22)	2.49 (1.51, 4.10)
	Multivariate RR	1.0	0.95 (0.76, 1.20)	1.39 (1.13, 1.70)	1.54 (1.22, 1.93)	1.26 (1.00, 1.58)		1.0	1.20 (0.71, 2.03)	1.65 (1.21, 2.25)	1.43 (0.99, 2.08)	2.32 (1.38, 3.88)
	Subarachnoid hemorrhage											
	No.	7	15	53	21	32		103	2	18	12	36
	Age-adjusted RR	1.0	1.75 (0.71, 4.29)	3.37 (1.53, 7.44)	3.70 (1.57, 8.73)	3.18 (1.40, 7.24)		1.0	0.94 (0.23, 3.79)	3.35 (2.03, 5.53)	3.04 (1.67, 5.53)	4.21 (1.84, 9.60)
	Multivariate RR	1.0	1.67 (0.68, 4.14)	2.98 (1.34, 6.63)	3.27 (1.37, 7.79)	2.80 (1.22, 6.44)		1.0	0.90 (0.22, 3.69)	3.25 (1.92, 5.52)	3.00 (1.62, 5.55)	4.00 (1.68, 9.54)
	Intraparenchymal hemorrhage											
	No.	30	46	104	50	54		109	3	8	6	1
	Age-adjusted RR	1.0	1.13 (0.71, 1.80)	1.61 (1.07, 2.42)	1.93 (1.22, 3.03)	1.39 (0.88, 2.18)		1.0	1.18 (0.37, 3.71)	1.20 (0.56, 2.57)	1.38 (0.61, 3.14)	0.67 (0.09, 4.80)
	Multivariate RR	1.0	1.05 (0.66, 1.68)	1.48 (0.97, 2.24)	1.76 (1.11, 2.79)	1.28 (0.81, 2.02)		1.0	1.20 (0.38, 3.83)	1.10 (0.51, 2.40)	1.31 (0.57, 3.02)	0.55 (0.07, 4.05)
	Ischemic stroke											
	No.	54	73	142	79	60		166	6	17	9	7
	Age-adjusted RR	1.0	0.87 (0.61, 1.23)	1.24 (0.91, 1.69)	1.54 (1.09, 2.17)	0.97 (0.67, 1.40)		1.0	1.39 (0.62, 3.14)	1.79 (1.07, 2.99)	1.32 (0.68, 2.59)	3.28 (1.54, 7.00)
	Multivariate RR	1.0	0.84 (0.59, 1.19)	1.23 (0.90, 1.69)	1.52 (1.07, 2.15)	0.97 (0.67, 1.41)		1.0	1.24 (0.54, 2.88)	1.64 (0.97, 2.79)	1.21 (0.61, 2.39)	3.17 (1.43, 7.01)
	Coronary heart disease											
	No.	39	98	211	76	132		164	4	31	18	13
	Age-adjusted RR	1.0	1.69 (1.18, 2.43)	2.40 (1.72, 3.36)	2.11 (1.44, 3.08)	2.63 (1.85, 3.74)		1.0	1.01 (0.37, 2.71)	3.61 (2.46, 5.30)	2.77 (1.70, 4.51)	6.19 (3.51, 10.9)
	Multivariate RR	1.0	1.66 (1.15, 2.39)	2.51 (1.79, 3.51)	2.17 (1.48, 3.18)	2.77 (1.94, 3.95)		1.0	0.90 (0.33, 2.45)	3.35 (2.23, 5.02)	2.59 (1.57, 4.27)	5.95 (3.25, 10.9)
	Other cardiovascular disease											
	No.	86	140	283	121	157		350	16	40	28	11
	Age-adjusted RR	1.0	1.09 (0.83, 1.42)	1.49 (1.17, 1.89)	1.49 (1.13, 1.96)	1.49 (1.14, 1.93)		1.0	1.82 (1.10, 3.00)	2.07 (1.49, 2.89)	1.96 (1.33, 2.88)	2.43 (1.33, 4.43)
	Multivariate RR	1.0	1.04 (0.79, 1.36)	1.48 (1.16, 1.89)	1.48 (1.12, 1.95)	1.49 (1.14, 1.94)		1.0	1.70 (1.02, 2.85)	2.03 (1.45, 2.86)	1.93 (1.30, 2.86)	2.36 (1.28, 4.36)
	Total cardiovascular disease											
	No.	251	422	882	383	487		1,001	35	119	76	40
	Age-adjusted RR	1.0	1.14 (0.98, 1.33)	1.62 (1.41, 1.86)	1.66 (1.42, 1.94)	1.59 (1.37, 1.85)		1.0	1.42 (1.01, 1.99)	2.17 (1.79, 2.64)	1.89 (1.49, 2.38)	3.07 (2.24, 4.21)
	Multivariate RR	1.0	1.09 (0.94, 1.28)	1.60 (1.39, 1.84)	1.62 (1.38, 1.90)	1.58 (1.35, 1.84)		1.0	1.33 (0.94, 1.87)	2.06 (1.69, 2.51)	1.79 (1.41, 1.27)	2.91 (2.10, 4.04)


		Men		Women
		Never smoker	Former smoker	Current smoker	Cigarettes smoked (no./day)		Never smoker	Former smoker	Current smoker	Cigarettes (no./day)
					1–19	≥20					1–19	≥20
	No. of person-years	86,383	102,871	220,965	69,562	148,365		493,833	8,269	28,722	19,023	8,521
	Total stroke 											
	No.	126	184	388	186	198		487	15	48	30	16
	Age-adjusted RR†	1.0	1.00 (0.80, 1.25)‡	1.46 (1.19, 1.78)	1.63 (1.30, 2.04)	1.32 (1.06, 1.66)		1.0	1.27 (0.76, 2.12)	1.77 (1.31, 2.40)	1.54 (1.06, 2.22)	2.49 (1.51, 4.10)
	Multivariate RR	1.0	0.95 (0.76, 1.20)	1.39 (1.13, 1.70)	1.54 (1.22, 1.93)	1.26 (1.00, 1.58)		1.0	1.20 (0.71, 2.03)	1.65 (1.21, 2.25)	1.43 (0.99, 2.08)	2.32 (1.38, 3.88)
	Subarachnoid hemorrhage											
	No.	7	15	53	21	32		103	2	18	12	36
	Age-adjusted RR	1.0	1.75 (0.71, 4.29)	3.37 (1.53, 7.44)	3.70 (1.57, 8.73)	3.18 (1.40, 7.24)		1.0	0.94 (0.23, 3.79)	3.35 (2.03, 5.53)	3.04 (1.67, 5.53)	4.21 (1.84, 9.60)
	Multivariate RR	1.0	1.67 (0.68, 4.14)	2.98 (1.34, 6.63)	3.27 (1.37, 7.79)	2.80 (1.22, 6.44)		1.0	0.90 (0.22, 3.69)	3.25 (1.92, 5.52)	3.00 (1.62, 5.55)	4.00 (1.68, 9.54)
	Intraparenchymal hemorrhage											
	No.	30	46	104	50	54		109	3	8	6	1
	Age-adjusted RR	1.0	1.13 (0.71, 1.80)	1.61 (1.07, 2.42)	1.93 (1.22, 3.03)	1.39 (0.88, 2.18)		1.0	1.18 (0.37, 3.71)	1.20 (0.56, 2.57)	1.38 (0.61, 3.14)	0.67 (0.09, 4.80)
	Multivariate RR	1.0	1.05 (0.66, 1.68)	1.48 (0.97, 2.24)	1.76 (1.11, 2.79)	1.28 (0.81, 2.02)		1.0	1.20 (0.38, 3.83)	1.10 (0.51, 2.40)	1.31 (0.57, 3.02)	0.55 (0.07, 4.05)
	Ischemic stroke											
	No.	54	73	142	79	60		166	6	17	9	7
	Age-adjusted RR	1.0	0.87 (0.61, 1.23)	1.24 (0.91, 1.69)	1.54 (1.09, 2.17)	0.97 (0.67, 1.40)		1.0	1.39 (0.62, 3.14)	1.79 (1.07, 2.99)	1.32 (0.68, 2.59)	3.28 (1.54, 7.00)
	Multivariate RR	1.0	0.84 (0.59, 1.19)	1.23 (0.90, 1.69)	1.52 (1.07, 2.15)	0.97 (0.67, 1.41)		1.0	1.24 (0.54, 2.88)	1.64 (0.97, 2.79)	1.21 (0.61, 2.39)	3.17 (1.43, 7.01)
	Coronary heart disease											
	No.	39	98	211	76	132		164	4	31	18	13
	Age-adjusted RR	1.0	1.69 (1.18, 2.43)	2.40 (1.72, 3.36)	2.11 (1.44, 3.08)	2.63 (1.85, 3.74)		1.0	1.01 (0.37, 2.71)	3.61 (2.46, 5.30)	2.77 (1.70, 4.51)	6.19 (3.51, 10.9)
	Multivariate RR	1.0	1.66 (1.15, 2.39)	2.51 (1.79, 3.51)	2.17 (1.48, 3.18)	2.77 (1.94, 3.95)		1.0	0.90 (0.33, 2.45)	3.35 (2.23, 5.02)	2.59 (1.57, 4.27)	5.95 (3.25, 10.9)
	Other cardiovascular disease											
	No.	86	140	283	121	157		350	16	40	28	11
	Age-adjusted RR	1.0	1.09 (0.83, 1.42)	1.49 (1.17, 1.89)	1.49 (1.13, 1.96)	1.49 (1.14, 1.93)		1.0	1.82 (1.10, 3.00)	2.07 (1.49, 2.89)	1.96 (1.33, 2.88)	2.43 (1.33, 4.43)
	Multivariate RR	1.0	1.04 (0.79, 1.36)	1.48 (1.16, 1.89)	1.48 (1.12, 1.95)	1.49 (1.14, 1.94)		1.0	1.70 (1.02, 2.85)	2.03 (1.45, 2.86)	1.93 (1.30, 2.86)	2.36 (1.28, 4.36)
	Total cardiovascular disease											
	No.	251	422	882	383	487		1,001	35	119	76	40
	Age-adjusted RR	1.0	1.14 (0.98, 1.33)	1.62 (1.41, 1.86)	1.66 (1.42, 1.94)	1.59 (1.37, 1.85)		1.0	1.42 (1.01, 1.99)	2.17 (1.79, 2.64)	1.89 (1.49, 2.38)	3.07 (2.24, 4.21)
	Multivariate RR	1.0	1.09 (0.94, 1.28)	1.60 (1.39, 1.84)	1.62 (1.38, 1.90)	1.58 (1.35, 1.84)		1.0	1.33 (0.94, 1.87)	2.06 (1.69, 2.51)	1.79 (1.41, 1.27)	2.91 (2.10, 4.04)


* Multivariate adjustment: age (5-year categories), body mass index (sex-specific quintiles), ethanol intake (six categories), hours of walking and exercise (four categories), hours of sleep (five categories), no. of years of education (three categories), perceived mental stress (three categories), frequencies of fruit and fish intake (five categories), and histories of hypertension and diabetes.
† RR, relative risk.
‡ Numbers in parentheses, 95% confidence interval.
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TABLE 2. Sex-specific, age-adjusted and multivariate* relative risks and 95% confidence intervals of mortality from stroke, coronary heart disease, and total cardiovascular disease, according to smoking status, for 41,782 men and 55,592 women aged 40–79 years living in 45 communities across Japan from 1988–1990 to the end of 1999

 
		Men		Women
		Never smoker	Former smoker	Current smoker	Cigarettes smoked (no./day)		Never smoker	Former smoker	Current smoker	Cigarettes (no./day)
					1–19	≥20					1–19	≥20
	No. of person-years	86,383	102,871	220,965	69,562	148,365		493,833	8,269	28,722	19,023	8,521
	Total stroke 											
	No.	126	184	388	186	198		487	15	48	30	16
	Age-adjusted RR†	1.0	1.00 (0.80, 1.25)‡	1.46 (1.19, 1.78)	1.63 (1.30, 2.04)	1.32 (1.06, 1.66)		1.0	1.27 (0.76, 2.12)	1.77 (1.31, 2.40)	1.54 (1.06, 2.22)	2.49 (1.51, 4.10)
	Multivariate RR	1.0	0.95 (0.76, 1.20)	1.39 (1.13, 1.70)	1.54 (1.22, 1.93)	1.26 (1.00, 1.58)		1.0	1.20 (0.71, 2.03)	1.65 (1.21, 2.25)	1.43 (0.99, 2.08)	2.32 (1.38, 3.88)
	Subarachnoid hemorrhage											
	No.	7	15	53	21	32		103	2	18	12	36
	Age-adjusted RR	1.0	1.75 (0.71, 4.29)	3.37 (1.53, 7.44)	3.70 (1.57, 8.73)	3.18 (1.40, 7.24)		1.0	0.94 (0.23, 3.79)	3.35 (2.03, 5.53)	3.04 (1.67, 5.53)	4.21 (1.84, 9.60)
	Multivariate RR	1.0	1.67 (0.68, 4.14)	2.98 (1.34, 6.63)	3.27 (1.37, 7.79)	2.80 (1.22, 6.44)		1.0	0.90 (0.22, 3.69)	3.25 (1.92, 5.52)	3.00 (1.62, 5.55)	4.00 (1.68, 9.54)
	Intraparenchymal hemorrhage											
	No.	30	46	104	50	54		109	3	8	6	1
	Age-adjusted RR	1.0	1.13 (0.71, 1.80)	1.61 (1.07, 2.42)	1.93 (1.22, 3.03)	1.39 (0.88, 2.18)		1.0	1.18 (0.37, 3.71)	1.20 (0.56, 2.57)	1.38 (0.61, 3.14)	0.67 (0.09, 4.80)
	Multivariate RR	1.0	1.05 (0.66, 1.68)	1.48 (0.97, 2.24)	1.76 (1.11, 2.79)	1.28 (0.81, 2.02)		1.0	1.20 (0.38, 3.83)	1.10 (0.51, 2.40)	1.31 (0.57, 3.02)	0.55 (0.07, 4.05)
	Ischemic stroke											
	No.	54	73	142	79	60		166	6	17	9	7
	Age-adjusted RR	1.0	0.87 (0.61, 1.23)	1.24 (0.91, 1.69)	1.54 (1.09, 2.17)	0.97 (0.67, 1.40)		1.0	1.39 (0.62, 3.14)	1.79 (1.07, 2.99)	1.32 (0.68, 2.59)	3.28 (1.54, 7.00)
	Multivariate RR	1.0	0.84 (0.59, 1.19)	1.23 (0.90, 1.69)	1.52 (1.07, 2.15)	0.97 (0.67, 1.41)		1.0	1.24 (0.54, 2.88)	1.64 (0.97, 2.79)	1.21 (0.61, 2.39)	3.17 (1.43, 7.01)
	Coronary heart disease											
	No.	39	98	211	76	132		164	4	31	18	13
	Age-adjusted RR	1.0	1.69 (1.18, 2.43)	2.40 (1.72, 3.36)	2.11 (1.44, 3.08)	2.63 (1.85, 3.74)		1.0	1.01 (0.37, 2.71)	3.61 (2.46, 5.30)	2.77 (1.70, 4.51)	6.19 (3.51, 10.9)
	Multivariate RR	1.0	1.66 (1.15, 2.39)	2.51 (1.79, 3.51)	2.17 (1.48, 3.18)	2.77 (1.94, 3.95)		1.0	0.90 (0.33, 2.45)	3.35 (2.23, 5.02)	2.59 (1.57, 4.27)	5.95 (3.25, 10.9)
	Other cardiovascular disease											
	No.	86	140	283	121	157		350	16	40	28	11
	Age-adjusted RR	1.0	1.09 (0.83, 1.42)	1.49 (1.17, 1.89)	1.49 (1.13, 1.96)	1.49 (1.14, 1.93)		1.0	1.82 (1.10, 3.00)	2.07 (1.49, 2.89)	1.96 (1.33, 2.88)	2.43 (1.33, 4.43)
	Multivariate RR	1.0	1.04 (0.79, 1.36)	1.48 (1.16, 1.89)	1.48 (1.12, 1.95)	1.49 (1.14, 1.94)		1.0	1.70 (1.02, 2.85)	2.03 (1.45, 2.86)	1.93 (1.30, 2.86)	2.36 (1.28, 4.36)
	Total cardiovascular disease											
	No.	251	422	882	383	487		1,001	35	119	76	40
	Age-adjusted RR	1.0	1.14 (0.98, 1.33)	1.62 (1.41, 1.86)	1.66 (1.42, 1.94)	1.59 (1.37, 1.85)		1.0	1.42 (1.01, 1.99)	2.17 (1.79, 2.64)	1.89 (1.49, 2.38)	3.07 (2.24, 4.21)
	Multivariate RR	1.0	1.09 (0.94, 1.28)	1.60 (1.39, 1.84)	1.62 (1.38, 1.90)	1.58 (1.35, 1.84)		1.0	1.33 (0.94, 1.87)	2.06 (1.69, 2.51)	1.79 (1.41, 1.27)	2.91 (2.10, 4.04)


		Men		Women
		Never smoker	Former smoker	Current smoker	Cigarettes smoked (no./day)		Never smoker	Former smoker	Current smoker	Cigarettes (no./day)
					1–19	≥20					1–19	≥20
	No. of person-years	86,383	102,871	220,965	69,562	148,365		493,833	8,269	28,722	19,023	8,521
	Total stroke 											
	No.	126	184	388	186	198		487	15	48	30	16
	Age-adjusted RR†	1.0	1.00 (0.80, 1.25)‡	1.46 (1.19, 1.78)	1.63 (1.30, 2.04)	1.32 (1.06, 1.66)		1.0	1.27 (0.76, 2.12)	1.77 (1.31, 2.40)	1.54 (1.06, 2.22)	2.49 (1.51, 4.10)
	Multivariate RR	1.0	0.95 (0.76, 1.20)	1.39 (1.13, 1.70)	1.54 (1.22, 1.93)	1.26 (1.00, 1.58)		1.0	1.20 (0.71, 2.03)	1.65 (1.21, 2.25)	1.43 (0.99, 2.08)	2.32 (1.38, 3.88)
	Subarachnoid hemorrhage											
	No.	7	15	53	21	32		103	2	18	12	36
	Age-adjusted RR	1.0	1.75 (0.71, 4.29)	3.37 (1.53, 7.44)	3.70 (1.57, 8.73)	3.18 (1.40, 7.24)		1.0	0.94 (0.23, 3.79)	3.35 (2.03, 5.53)	3.04 (1.67, 5.53)	4.21 (1.84, 9.60)
	Multivariate RR	1.0	1.67 (0.68, 4.14)	2.98 (1.34, 6.63)	3.27 (1.37, 7.79)	2.80 (1.22, 6.44)		1.0	0.90 (0.22, 3.69)	3.25 (1.92, 5.52)	3.00 (1.62, 5.55)	4.00 (1.68, 9.54)
	Intraparenchymal hemorrhage											
	No.	30	46	104	50	54		109	3	8	6	1
	Age-adjusted RR	1.0	1.13 (0.71, 1.80)	1.61 (1.07, 2.42)	1.93 (1.22, 3.03)	1.39 (0.88, 2.18)		1.0	1.18 (0.37, 3.71)	1.20 (0.56, 2.57)	1.38 (0.61, 3.14)	0.67 (0.09, 4.80)
	Multivariate RR	1.0	1.05 (0.66, 1.68)	1.48 (0.97, 2.24)	1.76 (1.11, 2.79)	1.28 (0.81, 2.02)		1.0	1.20 (0.38, 3.83)	1.10 (0.51, 2.40)	1.31 (0.57, 3.02)	0.55 (0.07, 4.05)
	Ischemic stroke											
	No.	54	73	142	79	60		166	6	17	9	7
	Age-adjusted RR	1.0	0.87 (0.61, 1.23)	1.24 (0.91, 1.69)	1.54 (1.09, 2.17)	0.97 (0.67, 1.40)		1.0	1.39 (0.62, 3.14)	1.79 (1.07, 2.99)	1.32 (0.68, 2.59)	3.28 (1.54, 7.00)
	Multivariate RR	1.0	0.84 (0.59, 1.19)	1.23 (0.90, 1.69)	1.52 (1.07, 2.15)	0.97 (0.67, 1.41)		1.0	1.24 (0.54, 2.88)	1.64 (0.97, 2.79)	1.21 (0.61, 2.39)	3.17 (1.43, 7.01)
	Coronary heart disease											
	No.	39	98	211	76	132		164	4	31	18	13
	Age-adjusted RR	1.0	1.69 (1.18, 2.43)	2.40 (1.72, 3.36)	2.11 (1.44, 3.08)	2.63 (1.85, 3.74)		1.0	1.01 (0.37, 2.71)	3.61 (2.46, 5.30)	2.77 (1.70, 4.51)	6.19 (3.51, 10.9)
	Multivariate RR	1.0	1.66 (1.15, 2.39)	2.51 (1.79, 3.51)	2.17 (1.48, 3.18)	2.77 (1.94, 3.95)		1.0	0.90 (0.33, 2.45)	3.35 (2.23, 5.02)	2.59 (1.57, 4.27)	5.95 (3.25, 10.9)
	Other cardiovascular disease											
	No.	86	140	283	121	157		350	16	40	28	11
	Age-adjusted RR	1.0	1.09 (0.83, 1.42)	1.49 (1.17, 1.89)	1.49 (1.13, 1.96)	1.49 (1.14, 1.93)		1.0	1.82 (1.10, 3.00)	2.07 (1.49, 2.89)	1.96 (1.33, 2.88)	2.43 (1.33, 4.43)
	Multivariate RR	1.0	1.04 (0.79, 1.36)	1.48 (1.16, 1.89)	1.48 (1.12, 1.95)	1.49 (1.14, 1.94)		1.0	1.70 (1.02, 2.85)	2.03 (1.45, 2.86)	1.93 (1.30, 2.86)	2.36 (1.28, 4.36)
	Total cardiovascular disease											
	No.	251	422	882	383	487		1,001	35	119	76	40
	Age-adjusted RR	1.0	1.14 (0.98, 1.33)	1.62 (1.41, 1.86)	1.66 (1.42, 1.94)	1.59 (1.37, 1.85)		1.0	1.42 (1.01, 1.99)	2.17 (1.79, 2.64)	1.89 (1.49, 2.38)	3.07 (2.24, 4.21)
	Multivariate RR	1.0	1.09 (0.94, 1.28)	1.60 (1.39, 1.84)	1.62 (1.38, 1.90)	1.58 (1.35, 1.84)		1.0	1.33 (0.94, 1.87)	2.06 (1.69, 2.51)	1.79 (1.41, 1.27)	2.91 (2.10, 4.04)


* Multivariate adjustment: age (5-year categories), body mass index (sex-specific quintiles), ethanol intake (six categories), hours of walking and exercise (four categories), hours of sleep (five categories), no. of years of education (three categories), perceived mental stress (three categories), frequencies of fruit and fish intake (five categories), and histories of hypertension and diabetes.
† RR, relative risk.
‡ Numbers in parentheses, 95% confidence interval.
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TABLE 3. Multivariate* relative risks and 95% confidence intervals of mortality from stroke, coronary heart disease, and total cardiovascular disease, by age subgroup, for 41,782 men and 55,592 women aged 40–79 years living in 45 communities across Japan from 1988–1990 to the end of 1999

 
		Men		Women
		Never smoker	Former smoker	Current smoker		Never smoker	Former smoker	Current smoker
	Aged 40–64 years							
	No. of person-years	67,816	71,969	180,452		378,032	5,333	22,404
	Total stroke 							
	No.	32	40	165		118	5	19
	Multivariate RR†	1.0	0.93 (0.58, 1.49)‡	1.79 (1.22, 2.63)		1.0	3.00 (1.21, 7.47)	2.78 (1.65, 4.66)
	Subarachnoid hemorrhage							
	No.	5	8	36		43	2	10
	Multivariate RR	1.0	1.40 (0.45, 4.31)	2.34 (0.91, 6.05)		1.0	3.88 (0.91, 16.5)	4.26 (2.02, 9.02)
	Intraparenchymal hemorrhage							
	No.	17	11	59		35	0	6
	Multivariate RR	1.0	0.45 (0.21, 0.97)	1.19 (0.68, 2.06)		1.0		2.56 (0.97, 6.77)
	Ischemic stroke							
	No.	6	13	50		26	3	2
	Multivariate RR	1.0	1.52 (0.57, 4.04)	3.10 (1.31, 7.30)		1.0	8.69 (2.45, 30.9)	1.39 (0.32, 5.97)
	Coronary heart disease							
	No.	9	26	99		37	1	10
	Multivariate RR	1.0	2.23 (1.07, 4.65)	4.15 (2.15, 8.01)		1.0	1.86 (0.25, 13.9)	4.50 (2.09, 9.70)
	Other cardiovascular disease							
	No.	25	38	120		76	0	89
	Multivariate RR	1.0	1.09 (0.66, 1.79)	1.56 (1.02, 2.40)		1.0		3.51 (1.89, 6.51)
	Total cardiovascular disease							
	No.	66	104	384		231	6	42
	Multivariate RR	1.0	1.18 (0.86, 1.60)	2.03 (1.56, 2.63)		1.0	1.70 (0.75, 3.87)	3.32 (2.34, 4.71)
	Aged 65–79 years							
	No. of person-years	18,567	30,902	40,513		115,801	2,936	6,318
	Total stroke							
	No.	94	144	223		369	10	29
	Multivariate RR	1.0	0.94 (0.73, 1.23)	1.20 (0.94, 1.53)		1.0	0.93 (0.49, 1.77)	1.28 (0.87, 1.90)
	Subarachnoid hemorrhage							
	No.	2	7	17		60	0	8
	Multivariate RR	1.0	2.56 (0.52, 12.7)	5.11 (1.14, 22.9)		1.0		2.43 (1.12, 5.28)
	Intraparenchymal hemorrhage							
	No.	13	35	45		74	3	2
	Multivariate RR	1.0	1.83 (0.95, 3.50)	1.81 (0.96, 3.41)		1.0	1.57 (0.48, 5.12)	0.43 (0.11, 1.79)
	Ischemic stroke							
	No.	48	60	92		140	3	15
	Multivariate RR	1.0	0.73 (0.50, 1.07)	0.94 (0.66, 1.34)		1.0	0.65 (0.20, 2.07)	1.64 (0.92, 2.90)
	Coronary heart disease							
	No.	30	72	112		127	3	21
	Multivariate RR	1.0	1.42 (0.93, 2.17)	1.95 (1.30, 2.92)		1.0	0.79 (0.24, 2.49)	2.97 (1.83, 4.82)
	Other cardiovascular disease							
	No.	61	102	163		274	16	27
	Multivariate RR	1.0	1.01 (0.73, 1.39)	1.45 (1.07, 1.95)		1.0	1.93 (1.15, 3.25)	1.67 (1.10, 2.52)
	Total cardiovascular disease							
	No.	185	318	498		770	29	77
	Multivariate RR	1.0	1.04 (0.87, 1.25)	1.41 (1.19, 1.67)		1.0	1.27 (0.87, 1.85)	1.69 (1.32, 2.15)


		Men		Women
		Never smoker	Former smoker	Current smoker		Never smoker	Former smoker	Current smoker
	Aged 40–64 years							
	No. of person-years	67,816	71,969	180,452		378,032	5,333	22,404
	Total stroke 							
	No.	32	40	165		118	5	19
	Multivariate RR†	1.0	0.93 (0.58, 1.49)‡	1.79 (1.22, 2.63)		1.0	3.00 (1.21, 7.47)	2.78 (1.65, 4.66)
	Subarachnoid hemorrhage							
	No.	5	8	36		43	2	10
	Multivariate RR	1.0	1.40 (0.45, 4.31)	2.34 (0.91, 6.05)		1.0	3.88 (0.91, 16.5)	4.26 (2.02, 9.02)
	Intraparenchymal hemorrhage							
	No.	17	11	59		35	0	6
	Multivariate RR	1.0	0.45 (0.21, 0.97)	1.19 (0.68, 2.06)		1.0		2.56 (0.97, 6.77)
	Ischemic stroke							
	No.	6	13	50		26	3	2
	Multivariate RR	1.0	1.52 (0.57, 4.04)	3.10 (1.31, 7.30)		1.0	8.69 (2.45, 30.9)	1.39 (0.32, 5.97)
	Coronary heart disease							
	No.	9	26	99		37	1	10
	Multivariate RR	1.0	2.23 (1.07, 4.65)	4.15 (2.15, 8.01)		1.0	1.86 (0.25, 13.9)	4.50 (2.09, 9.70)
	Other cardiovascular disease							
	No.	25	38	120		76	0	89
	Multivariate RR	1.0	1.09 (0.66, 1.79)	1.56 (1.02, 2.40)		1.0		3.51 (1.89, 6.51)
	Total cardiovascular disease							
	No.	66	104	384		231	6	42
	Multivariate RR	1.0	1.18 (0.86, 1.60)	2.03 (1.56, 2.63)		1.0	1.70 (0.75, 3.87)	3.32 (2.34, 4.71)
	Aged 65–79 years							
	No. of person-years	18,567	30,902	40,513		115,801	2,936	6,318
	Total stroke							
	No.	94	144	223		369	10	29
	Multivariate RR	1.0	0.94 (0.73, 1.23)	1.20 (0.94, 1.53)		1.0	0.93 (0.49, 1.77)	1.28 (0.87, 1.90)
	Subarachnoid hemorrhage							
	No.	2	7	17		60	0	8
	Multivariate RR	1.0	2.56 (0.52, 12.7)	5.11 (1.14, 22.9)		1.0		2.43 (1.12, 5.28)
	Intraparenchymal hemorrhage							
	No.	13	35	45		74	3	2
	Multivariate RR	1.0	1.83 (0.95, 3.50)	1.81 (0.96, 3.41)		1.0	1.57 (0.48, 5.12)	0.43 (0.11, 1.79)
	Ischemic stroke							
	No.	48	60	92		140	3	15
	Multivariate RR	1.0	0.73 (0.50, 1.07)	0.94 (0.66, 1.34)		1.0	0.65 (0.20, 2.07)	1.64 (0.92, 2.90)
	Coronary heart disease							
	No.	30	72	112		127	3	21
	Multivariate RR	1.0	1.42 (0.93, 2.17)	1.95 (1.30, 2.92)		1.0	0.79 (0.24, 2.49)	2.97 (1.83, 4.82)
	Other cardiovascular disease							
	No.	61	102	163		274	16	27
	Multivariate RR	1.0	1.01 (0.73, 1.39)	1.45 (1.07, 1.95)		1.0	1.93 (1.15, 3.25)	1.67 (1.10, 2.52)
	Total cardiovascular disease							
	No.	185	318	498		770	29	77
	Multivariate RR	1.0	1.04 (0.87, 1.25)	1.41 (1.19, 1.67)		1.0	1.27 (0.87, 1.85)	1.69 (1.32, 2.15)


* Multivariate adjustment: sex, age (5-year categories), body mass index (sex-specific quintiles), ethanol intake (six categories), hours of walking and exercise (four categories), hours of sleep (five categories), no. of years of education (three categories), perceived mental stress (three categories), frequencies of fruit and fish intake (five categories), and histories of hypertension and diabetes.
† RR, relative risk.
‡ Numbers in parentheses, 95% confidence interval.
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TABLE 3. Multivariate* relative risks and 95% confidence intervals of mortality from stroke, coronary heart disease, and total cardiovascular disease, by age subgroup, for 41,782 men and 55,592 women aged 40–79 years living in 45 communities across Japan from 1988–1990 to the end of 1999

 
		Men		Women
		Never smoker	Former smoker	Current smoker		Never smoker	Former smoker	Current smoker
	Aged 40–64 years							
	No. of person-years	67,816	71,969	180,452		378,032	5,333	22,404
	Total stroke 							
	No.	32	40	165		118	5	19
	Multivariate RR†	1.0	0.93 (0.58, 1.49)‡	1.79 (1.22, 2.63)		1.0	3.00 (1.21, 7.47)	2.78 (1.65, 4.66)
	Subarachnoid hemorrhage							
	No.	5	8	36		43	2	10
	Multivariate RR	1.0	1.40 (0.45, 4.31)	2.34 (0.91, 6.05)		1.0	3.88 (0.91, 16.5)	4.26 (2.02, 9.02)
	Intraparenchymal hemorrhage							
	No.	17	11	59		35	0	6
	Multivariate RR	1.0	0.45 (0.21, 0.97)	1.19 (0.68, 2.06)		1.0		2.56 (0.97, 6.77)
	Ischemic stroke							
	No.	6	13	50		26	3	2
	Multivariate RR	1.0	1.52 (0.57, 4.04)	3.10 (1.31, 7.30)		1.0	8.69 (2.45, 30.9)	1.39 (0.32, 5.97)
	Coronary heart disease							
	No.	9	26	99		37	1	10
	Multivariate RR	1.0	2.23 (1.07, 4.65)	4.15 (2.15, 8.01)		1.0	1.86 (0.25, 13.9)	4.50 (2.09, 9.70)
	Other cardiovascular disease							
	No.	25	38	120		76	0	89
	Multivariate RR	1.0	1.09 (0.66, 1.79)	1.56 (1.02, 2.40)		1.0		3.51 (1.89, 6.51)
	Total cardiovascular disease							
	No.	66	104	384		231	6	42
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	No.	13	35	45		74	3	2
	Multivariate RR	1.0	1.83 (0.95, 3.50)	1.81 (0.96, 3.41)		1.0	1.57 (0.48, 5.12)	0.43 (0.11, 1.79)
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	No.	48	60	92		140	3	15
	Multivariate RR	1.0	0.73 (0.50, 1.07)	0.94 (0.66, 1.34)		1.0	0.65 (0.20, 2.07)	1.64 (0.92, 2.90)
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	Total cardiovascular disease							
	No.	185	318	498		770	29	77
	Multivariate RR	1.0	1.04 (0.87, 1.25)	1.41 (1.19, 1.67)		1.0	1.27 (0.87, 1.85)	1.69 (1.32, 2.15)
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	Multivariate RR†	1.0	0.93 (0.58, 1.49)‡	1.79 (1.22, 2.63)		1.0	3.00 (1.21, 7.47)	2.78 (1.65, 4.66)
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	Other cardiovascular disease							
	No.	25	38	120		76	0	89
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	No.	94	144	223		369	10	29
	Multivariate RR	1.0	0.94 (0.73, 1.23)	1.20 (0.94, 1.53)		1.0	0.93 (0.49, 1.77)	1.28 (0.87, 1.90)
	Subarachnoid hemorrhage							
	No.	2	7	17		60	0	8
	Multivariate RR	1.0	2.56 (0.52, 12.7)	5.11 (1.14, 22.9)		1.0		2.43 (1.12, 5.28)
	Intraparenchymal hemorrhage							
	No.	13	35	45		74	3	2
	Multivariate RR	1.0	1.83 (0.95, 3.50)	1.81 (0.96, 3.41)		1.0	1.57 (0.48, 5.12)	0.43 (0.11, 1.79)
	Ischemic stroke							
	No.	48	60	92		140	3	15
	Multivariate RR	1.0	0.73 (0.50, 1.07)	0.94 (0.66, 1.34)		1.0	0.65 (0.20, 2.07)	1.64 (0.92, 2.90)
	Coronary heart disease							
	No.	30	72	112		127	3	21
	Multivariate RR	1.0	1.42 (0.93, 2.17)	1.95 (1.30, 2.92)		1.0	0.79 (0.24, 2.49)	2.97 (1.83, 4.82)
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	No.	61	102	163		274	16	27
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	Total cardiovascular disease							
	No.	185	318	498		770	29	77
	Multivariate RR	1.0	1.04 (0.87, 1.25)	1.41 (1.19, 1.67)		1.0	1.27 (0.87, 1.85)	1.69 (1.32, 2.15)


* Multivariate adjustment: sex, age (5-year categories), body mass index (sex-specific quintiles), ethanol intake (six categories), hours of walking and exercise (four categories), hours of sleep (five categories), no. of years of education (three categories), perceived mental stress (three categories), frequencies of fruit and fish intake (five categories), and histories of hypertension and diabetes.
† RR, relative risk.
‡ Numbers in parentheses, 95% confidence interval.
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TABLE 4. Multivariate* relative risks and 95% confidence intervals of mortality from stroke, coronary heart disease, and total cardiovascular disease, according to years since quitting smoking, for 41,782 men and 55,592 women aged 40–79 years living in 45 communities across Japan from 1988–1990 to the end of 1999

 
		Current smoker	No. of years since quitting smoking	Never smoker
			0–1	 2–4	5–9	10–14	≥15	
	No. of person-years	245,471	9,923	18,365	25,175	19,903	31,970	580,216
	Total stroke							
	No.	430	21	29	40	21	71	613
	Multivariate RR†	1.0	1.03 (0.66, 1.60)‡	0.73 (0.50, 1.06)	0.75 (0.54, 1.04)	0.48 (0.31, 0.74)	0.71 (0.55, 0.92)	0.53 (0.37, 0.76)
	Coronary heart disease							
	No.	239	4	23	28	13	27	203
	Multivariate RR	1.0	0.33 (0.12, 0.88)	0.91 (0.59, 1.40)	0.83 (0.56, 1.24)	0.47 (0.27, 0.83)	0.42 (0.28, 0.63)	0.43 (0.23, 0.78)
	Total cardiovascular disease							
	No.	986	40	86	94	58	139	1252
	Multivariate RR	1.0	0.81 (0.59, 1.11)	0.88 (0.71, 1.10)	0.73 (0.59, 0.90)	0.54 (0.42, 0.71)	0.56 (0.46, 0.67)	0.47 (0.37, 0.60)
	Aged 40–64 years							
	No. of person-years	199,566	7,690	13,812	18,504	14,306	18,928	445,849
	Total stroke							
	No.	183	9	8	10	3	7	150
	Multivariate RR	1.0	1.12 (0.57, 2.19)	0.50 (0.24, 1.01)	0.58 (0.31, 1.10)	0.23 (0.07, 0.71)	0.31 (0.15, 0.67)	0.30 (0.15, 0.59)
	Coronary heart disease							
	No.	108	2	5	9	3	7	46
	Multivariate RR	1.0	0.41 (0.10, 1.65)	0.51 (0.21, 1.26)	0.77 (0.39, 1.54)	0.34 (0.11, 1.06)	0.53 (0.24, 1.15)	0.36 (0.10, 1.35)
	Total cardiovascular disease							
	No.	422	18	26	24	11	21	297
	Multivariate RR	1.0	0.93 (0.58, 1.49)	0.70 (0.47, 1.04)	0.57 (0.38, 0.87)	0.34 (0.19, 0.62)	0.40 (0.26, 0.63)	0.36 (0.22, 0.60)
	Aged 65–79 years							
	No. of person-years	45,904	2,233	4,553	6,670	5,597	13,043	134,368
	Total stroke							
	No.	247	12	21	30	18	64	463
	Multivariate RR 	1.0	1.00 (0.56, 1.79)	0.87 (0.56, 1.37)	0.86 (0.59, 1.27)	0.62 (0.38, 1.00)	0.89 (0.67, 1.18)	0.67 (0.43, 1.03)
	Coronary heart disease							
	No.	131	2	18	19	10	20	157
	Multivariate RR	1.0	0.28 (0.07, 1.13)	1.16 (0.70, 1.91)	0.91 (0.56, 1.49)	0.54 (0.28, 1.04)	0.42 (0.26, 0.68)	0.48 (0.24, 0.95)
	Total cardiovascular disease							
	No.	564	22	60	70	47	118	955
	Multivariate RR	1.0	0.74 (0.48, 1.14)	1.00 (0.76, 1.31)	0.84 (0.65, 1.08)	0.66 (0.49, 0.89)	0.64 (0.52, 0.78)	0.53 (0.40, 0.70)


		Current smoker	No. of years since quitting smoking	Never smoker
			0–1	 2–4	5–9	10–14	≥15	
	No. of person-years	245,471	9,923	18,365	25,175	19,903	31,970	580,216
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	No.	430	21	29	40	21	71	613
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	No.	183	9	8	10	3	7	150
	Multivariate RR	1.0	1.12 (0.57, 2.19)	0.50 (0.24, 1.01)	0.58 (0.31, 1.10)	0.23 (0.07, 0.71)	0.31 (0.15, 0.67)	0.30 (0.15, 0.59)
	Coronary heart disease							
	No.	108	2	5	9	3	7	46
	Multivariate RR	1.0	0.41 (0.10, 1.65)	0.51 (0.21, 1.26)	0.77 (0.39, 1.54)	0.34 (0.11, 1.06)	0.53 (0.24, 1.15)	0.36 (0.10, 1.35)
	Total cardiovascular disease							
	No.	422	18	26	24	11	21	297
	Multivariate RR	1.0	0.93 (0.58, 1.49)	0.70 (0.47, 1.04)	0.57 (0.38, 0.87)	0.34 (0.19, 0.62)	0.40 (0.26, 0.63)	0.36 (0.22, 0.60)
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	Multivariate RR 	1.0	1.00 (0.56, 1.79)	0.87 (0.56, 1.37)	0.86 (0.59, 1.27)	0.62 (0.38, 1.00)	0.89 (0.67, 1.18)	0.67 (0.43, 1.03)
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	Multivariate RR	1.0	0.74 (0.48, 1.14)	1.00 (0.76, 1.31)	0.84 (0.65, 1.08)	0.66 (0.49, 0.89)	0.64 (0.52, 0.78)	0.53 (0.40, 0.70)


* Multivariate adjustment: sex, age (5-year categories), body mass index (sex-specific quintiles), ethanol intake (six categories), hours of walking and exercise (four categories), hours of sleep (five categories), no. of years of education (three categories), perceived mental stress (three categories), frequencies of fruit and fish intake (five categories), histories of hypertension and diabetes, daily number of cigarettes smoked (three categories), and age at starting to smoke (four categories).
† RR, relative risk.
‡ Numbers in parentheses, 95% confidence interval.


                        Open in new tab
                    


TABLE 4. Multivariate* relative risks and 95% confidence intervals of mortality from stroke, coronary heart disease, and total cardiovascular disease, according to years since quitting smoking, for 41,782 men and 55,592 women aged 40–79 years living in 45 communities across Japan from 1988–1990 to the end of 1999

 
		Current smoker	No. of years since quitting smoking	Never smoker
			0–1	 2–4	5–9	10–14	≥15	
	No. of person-years	245,471	9,923	18,365	25,175	19,903	31,970	580,216
	Total stroke							
	No.	430	21	29	40	21	71	613
	Multivariate RR†	1.0	1.03 (0.66, 1.60)‡	0.73 (0.50, 1.06)	0.75 (0.54, 1.04)	0.48 (0.31, 0.74)	0.71 (0.55, 0.92)	0.53 (0.37, 0.76)
	Coronary heart disease							
	No.	239	4	23	28	13	27	203
	Multivariate RR	1.0	0.33 (0.12, 0.88)	0.91 (0.59, 1.40)	0.83 (0.56, 1.24)	0.47 (0.27, 0.83)	0.42 (0.28, 0.63)	0.43 (0.23, 0.78)
	Total cardiovascular disease							
	No.	986	40	86	94	58	139	1252
	Multivariate RR	1.0	0.81 (0.59, 1.11)	0.88 (0.71, 1.10)	0.73 (0.59, 0.90)	0.54 (0.42, 0.71)	0.56 (0.46, 0.67)	0.47 (0.37, 0.60)
	Aged 40–64 years							
	No. of person-years	199,566	7,690	13,812	18,504	14,306	18,928	445,849
	Total stroke							
	No.	183	9	8	10	3	7	150
	Multivariate RR	1.0	1.12 (0.57, 2.19)	0.50 (0.24, 1.01)	0.58 (0.31, 1.10)	0.23 (0.07, 0.71)	0.31 (0.15, 0.67)	0.30 (0.15, 0.59)
	Coronary heart disease							
	No.	108	2	5	9	3	7	46
	Multivariate RR	1.0	0.41 (0.10, 1.65)	0.51 (0.21, 1.26)	0.77 (0.39, 1.54)	0.34 (0.11, 1.06)	0.53 (0.24, 1.15)	0.36 (0.10, 1.35)
	Total cardiovascular disease							
	No.	422	18	26	24	11	21	297
	Multivariate RR	1.0	0.93 (0.58, 1.49)	0.70 (0.47, 1.04)	0.57 (0.38, 0.87)	0.34 (0.19, 0.62)	0.40 (0.26, 0.63)	0.36 (0.22, 0.60)
	Aged 65–79 years							
	No. of person-years	45,904	2,233	4,553	6,670	5,597	13,043	134,368
	Total stroke							
	No.	247	12	21	30	18	64	463
	Multivariate RR 	1.0	1.00 (0.56, 1.79)	0.87 (0.56, 1.37)	0.86 (0.59, 1.27)	0.62 (0.38, 1.00)	0.89 (0.67, 1.18)	0.67 (0.43, 1.03)
	Coronary heart disease							
	No.	131	2	18	19	10	20	157
	Multivariate RR	1.0	0.28 (0.07, 1.13)	1.16 (0.70, 1.91)	0.91 (0.56, 1.49)	0.54 (0.28, 1.04)	0.42 (0.26, 0.68)	0.48 (0.24, 0.95)
	Total cardiovascular disease							
	No.	564	22	60	70	47	118	955
	Multivariate RR	1.0	0.74 (0.48, 1.14)	1.00 (0.76, 1.31)	0.84 (0.65, 1.08)	0.66 (0.49, 0.89)	0.64 (0.52, 0.78)	0.53 (0.40, 0.70)


		Current smoker	No. of years since quitting smoking	Never smoker
			0–1	 2–4	5–9	10–14	≥15	
	No. of person-years	245,471	9,923	18,365	25,175	19,903	31,970	580,216
	Total stroke							
	No.	430	21	29	40	21	71	613
	Multivariate RR†	1.0	1.03 (0.66, 1.60)‡	0.73 (0.50, 1.06)	0.75 (0.54, 1.04)	0.48 (0.31, 0.74)	0.71 (0.55, 0.92)	0.53 (0.37, 0.76)
	Coronary heart disease							
	No.	239	4	23	28	13	27	203
	Multivariate RR	1.0	0.33 (0.12, 0.88)	0.91 (0.59, 1.40)	0.83 (0.56, 1.24)	0.47 (0.27, 0.83)	0.42 (0.28, 0.63)	0.43 (0.23, 0.78)
	Total cardiovascular disease							
	No.	986	40	86	94	58	139	1252
	Multivariate RR	1.0	0.81 (0.59, 1.11)	0.88 (0.71, 1.10)	0.73 (0.59, 0.90)	0.54 (0.42, 0.71)	0.56 (0.46, 0.67)	0.47 (0.37, 0.60)
	Aged 40–64 years							
	No. of person-years	199,566	7,690	13,812	18,504	14,306	18,928	445,849
	Total stroke							
	No.	183	9	8	10	3	7	150
	Multivariate RR	1.0	1.12 (0.57, 2.19)	0.50 (0.24, 1.01)	0.58 (0.31, 1.10)	0.23 (0.07, 0.71)	0.31 (0.15, 0.67)	0.30 (0.15, 0.59)
	Coronary heart disease							
	No.	108	2	5	9	3	7	46
	Multivariate RR	1.0	0.41 (0.10, 1.65)	0.51 (0.21, 1.26)	0.77 (0.39, 1.54)	0.34 (0.11, 1.06)	0.53 (0.24, 1.15)	0.36 (0.10, 1.35)
	Total cardiovascular disease							
	No.	422	18	26	24	11	21	297
	Multivariate RR	1.0	0.93 (0.58, 1.49)	0.70 (0.47, 1.04)	0.57 (0.38, 0.87)	0.34 (0.19, 0.62)	0.40 (0.26, 0.63)	0.36 (0.22, 0.60)
	Aged 65–79 years							
	No. of person-years	45,904	2,233	4,553	6,670	5,597	13,043	134,368
	Total stroke							
	No.	247	12	21	30	18	64	463
	Multivariate RR 	1.0	1.00 (0.56, 1.79)	0.87 (0.56, 1.37)	0.86 (0.59, 1.27)	0.62 (0.38, 1.00)	0.89 (0.67, 1.18)	0.67 (0.43, 1.03)
	Coronary heart disease							
	No.	131	2	18	19	10	20	157
	Multivariate RR	1.0	0.28 (0.07, 1.13)	1.16 (0.70, 1.91)	0.91 (0.56, 1.49)	0.54 (0.28, 1.04)	0.42 (0.26, 0.68)	0.48 (0.24, 0.95)
	Total cardiovascular disease							
	No.	564	22	60	70	47	118	955
	Multivariate RR	1.0	0.74 (0.48, 1.14)	1.00 (0.76, 1.31)	0.84 (0.65, 1.08)	0.66 (0.49, 0.89)	0.64 (0.52, 0.78)	0.53 (0.40, 0.70)


* Multivariate adjustment: sex, age (5-year categories), body mass index (sex-specific quintiles), ethanol intake (six categories), hours of walking and exercise (four categories), hours of sleep (five categories), no. of years of education (three categories), perceived mental stress (three categories), frequencies of fruit and fish intake (five categories), histories of hypertension and diabetes, daily number of cigarettes smoked (three categories), and age at starting to smoke (four categories).
† RR, relative risk.
‡ Numbers in parentheses, 95% confidence interval.


                        Open in new tab
                    


Reprint requests to Dr. Hiroyasu Iso, Department of Public Health Medicine, University of Tsukuba, 1-1-1 Tennodai, Tsukuba-shi, Ibaraki-ken 305-3585, Japan (e-mail: fvgh5640@mb.infoweb.ne.jp).


                    References


1.	Seltzer CC. Framingham study data and “established wisdom” about cigarette smoking and coronary heart disease. 
J Clin Epidemiol
 1991
;44
:99
–102.




2.	Hirayama T. An epidemiological study on the relationship between cigarette smoking and arteriosclerosis based on 13 years follow-up of 265,118 adults aged 40 and above in 29 Health Center Districts in Japan. (In Japanese). 
Saishin Igaku
 1981
;36
:798
–809.




3.	Kono S, Ikeda M, Tokudome S, et al. Smoking and mortalities from cancer, coronary heart disease and stroke in male Japanese physicians. 
J Cancer Res Clin Oncol
 1985
;110
:161
–4.




4.	Kodama K, Sasaki H, Shimizu Y. Trend of coronary heart disease and its relationship to risk factors in a Japanese population. A 26-year follow-up, Hiroshima/Nagasaki Study. 
Jpn Circ J
 1990
;54
:414
–21.




5.	Konishi M, Iso H, Iida M, et al. Trends for coronary heart disease and its risk factors in Japan: epidemiologic and pathologic studies. 
Jpn Circ J
 1990
;54
:428
–35.




6.	Kiyohara Y, Ueda K, Fujishima M. Smoking and cardiovascular disease in the general population in Japan. 
J Hypertens
 1990
;8(suppl 5)
:S9
–S15.




7.	Shimozata M, Nakayama T, Yokoyama T, et al. A 15.5-year cohort study on risk factors for possible myocardial infarction and sudden cardiac death within 24 hours in a rural Japanese community. 
J Epidemiol
 1996
;6
:15
–22.




8.	Ueshima H. The follow up study of NIPPON DATA 80. (In Japanese). 
JACD
 1997
;31
:231
–7.




9.	Jee SH, Suh I, Kim IS, et al. Smoking and atherosclerotic cardiovascular disease in men with low levels of serum cholesterol: the Korea Medical Insurance Corporation Study. 
JAMA
 1999
;282
:2149
–55.




10.	Yamagishi K, Iso H, Kitamura A, et al. Smoking raises the risk of total and ischemic strokes in hypertensive men. 
Hypertens Res
 2003
;26
:209
–17.




11.	Okada H, Horibe H, Ohno Y, et al. A prospective study of cerebrovascular disease in Japanese rural communities, Akabane and Asahi. Part 1: evaluation of risk factors in the occurrence of cerebral hemorrhage and thrombosis. 
Stroke
 1976
;7
:599
–607.




12.	Tanaka H, Ueda Y, Hayashi M, et al. Risk factors for cerebral hemorrhage and cerebral infarction in a Japanese rural community. 
Stroke
 1982
;13
:62
–73.




13.	Nakayama T, Date C, Yokoyama T, et al. A 15.5-year follow-up study of stroke in a Japanese provincial city. The Shibata Study. 
Stroke
 1997
;28
:45
–52.




14.	Nakayama T, Yokoyama T, Yoshiike N, et al. Population attributable fraction of stroke incidence in middle-aged and elderly people. Contributions of hypertension, smoking and atrial fibrillation. 
Neuroepidemiology
 2000
;19
:217
–26.




15.	Tanizaki Y, Kiyohara Y, Kato K, et al. Incidence and risk factors for subtypes of cerebral infarction in a general population. The Hisayama Study. 
Stroke
 2000
;31
:2616
–22.




16.	Shinton R, Beevers G. Meta-analysis of relation between cigarette smoking and stroke. 
BMJ
 1989
;298
:789
–94.




17.	World Health Organization. WHO Mortality Database (www3.who.int/whosis/menu.cfm?path=whosis,mort&language=english).





18.	Kawachi I, Colditz GA, Stampfer MJ, et al. Smoking cessation and time course of decreased risks of coronary heart disease in middle-aged women. 
Arch Intern Med
 1994
;154
:169
–75.




19.	Kawachi I, Colditz GA, Stampfer MJ, et al. Smoking cessation and decreased risks of stroke in women. 
JAMA
 1993
;269
:232
–6.




20.	Wannamethee SG, Shaper AG, Whincup PH, et al. Smoking cessation and the risk of stroke in middle-aged men. 
JAMA
 1995
;274
:155
–60.




21.	Hjermann I, Byre KV, Holme I, et al. Effect of diet and smoking intervention on the incidence of coronary heart disease. Report from the Oslo study group of a randomized trial in healthy men. 
Lancet
 1981
;ii
:1303
–10.




22.	Rose G, Hamilton PJS, Colwell L, et al. A randomized controlled trial of anti-smoking advice: 10 year results. 
J Epidemiol Community Health
 1982
;36
:102
–8.




23.	The Ministry of Health, Labor and Welfare. The National Survey on Smoking and Health Problems in Japan, 1999. (www1.mhlw.go.jp/houdou/1111/h1111-2_11.html). (In Japanese).





24.	Ohno Y, Tamakoshi A, JACC Study Group. Japan Collaborative Cohort Study for Evaluation of Cancer Risk Sponsored by Monbusho (JACC study). 
J Epidemiol
 2001
;11
:144
–50.




25.	Iso H, Date C, Yamamoto A, et al. Perceived mental stress and mortality from cardiovascular disease among Japanese men and women. The Japan Collaborative Cohort Study for Evaluation of Cancer Risk Sponsored by Monbusho (JACC Study). 
Circulation
 2002
;106
:1229
–36.




26.	Greenland S. Re: confidence limits made easy: internal estimation using a substitution method. (Letter). 
Am J Epidemiol
 1999
;149
:884
.




27.	Sankai T, Iso H, Shimamoto T, et al. Prospective study on alcohol intake and risk of subarachnoid hemorrhage among Japanese men and women. 
Alcohol Clin Exp Res
 2000
;4
:386
–9.




28.	Sankai T, Miyagaki T, Iso H, et al. A population-based study of the proportion by type of stroke determined by computed tomography scan. (In Japanese with English abstract). 
Jpn J Public Health
 1991
;38
:901
–9. 




29.	Yip PK, Jeng JS, Lee TK, et al. Subtypes of ischemic stroke, a hospital-based stroke registry in Taiwan (SCAN-IV). 
Stroke
 1997
;28
:2507
–12.




30.	Iso H, Rexrode K, Hennekens CH, et al. Application of computer tomography-oriented criteria for stroke subtype classification in a prospective study. 
Ann Epidemiol
 2000
;10
:81
–7.




31.	Wolf PA, D’Agostino RB, Kannel WB, et al. Cigarette smoking as a risk factor for stroke. The Framingham Study. 
JAMA
 1988
;259
:1025
–9.




32.	Iso H, Jacobs DR Jr, Goldman L. Accuracy of death certificate diagnosis of intracranial hemorrhage and nonhemorrhagic stroke. The Minnesota Heart Study. 
Am J Epidemiol
 1990
;132
:993
–8.




33.	Kawachi I, Colditz GA, Stampfer MJ, et al. Smoking cessation in relation to total mortality rates in women. A prospective cohort study. 
Ann Intern Med
 1993
;119
:992
–1000.




34.	Tyroler HA. Epidemiology of plasma high-density lipoprotein cholesterol levels: the Lipid Research Clinics Program Prevalence Study. Lipid Research Clinics Program. 
Circulation
 1980
;62(suppl IV)
:1
–136.




35.	Meade TW, Imeson J, Stirling Y. Effects of changes in smoking and other characteristics on clotting factors and the risk of ischaemic heart disease. 
Lancet
 1987
;ii
:986
–8.




36.	Renaud S, Blache D, Dumont E, et al. Platelet function after cigarette smoking in relation to nicotine and carbon monoxide. 
Clin Pharmacol Ther
 1984
;36
:389
–95.




37.	Smith JR, Landau SA. Smokers’ polycythemia. 
N Engl J Med
 1978
;298
:6
–10.




38.	Newby DE, Wright RA, Labinjoh C, et al. Endothelial dysfunction, impaired endogenous fibrinolysis, and cigarette smoking: a mechanism for arterial thrombosis and myocardial infarction. 
Circulation
 1999
;99
:1411
–15.




39.	Quillen JE, Rossen JD, Oskarsson HJ, et al. Acute effect of cigarette smoking on the coronary circulation: constriction of epicardial and resistance vessels. 
J Am Coll Cardiol
 1993
;22
:648
–9.




40.	Rogers RL, Meyer JS, Shaw TG, et al. Abstention from cigarette smoking improves cerebral perfusion among elderly chronic smokers. 
JAMA
 1985
;235
:2970
–4.




41.	Peters RW, Brooks MM, Todd L, et al. Smoking cessation and arrhythmic death: the CAST experience. The Cardiac Arrhythmia Suppression Trial (CAST) Investigators. 
J Am Coll Cardiol
 1995
;26
:1287
–92.




42.	Nagy J, Demaster E, Wittmann I, et al. Induction of endothelial injury by cigarette smoking. 
Endothelium
 1997
;5
:251
–63.




43.	Weitz JI, Crowley KA, Landman SL, et al. Increased neutrophil elastase activity in cigarette smokers. 
Ann Intern Med
 1987
;107
:680
–2.




44.	Handa H, Hashimoto N, Nagata I, et al. Saccular cerebral aneurysms in rats: a newly developed animal model of the disease. 
Stroke
 1983
;14
:857
–66.




    
    
         
    




        


        


        

    








 
    

    
            
        Topic:

        	
                    smoking
                
	
                    cardiovascular diseases
                
	
                    cerebrovascular accident
                
	
                    ischemic stroke
                
	
                    smoking cessation
                
	
                    follow-up
                
	
                    mortality
                
	
                    coronary heart disease
                
	
                    japanese
                


    

 
    

    
        
    
                
                    Issue Section:

                        ORIGINAL CONTRIBUTIONS
                


    



 
    

    
        
 
    


                

                
                    Download all slides
                

                    
         
    


                
    
        

 
    

    
         
    


                

            

        


    




    
        
    
        
            
        

            Advertisement

            


 
    

 

    

 

    

    
        



        


    
            
                Citations

                    
    
        

 
    


                    

                            

                    
                Views

                
                    3,477

                

            

                    
                    Altmetric

                    
    
            
    

         
 
    


                    



            

                    
                
                    
                    More metrics information
                
            

    




                
                    




    
            Metrics


            
                
                    
                        Total Views
                        3,477
                    

                    
                        
                            2,163
                            Pageviews
                        

                        
                            1,314
                            PDF Downloads
                        

                                            

                

                Since 12/1/2016

            


            
            
                


                
                    	Month:	Total Views:
	December 2016	1
	February 2017	20
	March 2017	12
	April 2017	8
	May 2017	16
	June 2017	14
	July 2017	22
	August 2017	5
	September 2017	9
	October 2017	20
	November 2017	19
	December 2017	60
	January 2018	31
	February 2018	60
	March 2018	63
	April 2018	115
	May 2018	55
	June 2018	38
	July 2018	36
	August 2018	43
	September 2018	38
	October 2018	35
	November 2018	28
	December 2018	46
	January 2019	27
	February 2019	44
	March 2019	44
	April 2019	115
	May 2019	63
	June 2019	44
	July 2019	24
	August 2019	33
	September 2019	53
	October 2019	51
	November 2019	37
	December 2019	46
	January 2020	30
	February 2020	40
	March 2020	38
	April 2020	38
	May 2020	36
	June 2020	39
	July 2020	41
	August 2020	26
	September 2020	30
	October 2020	187
	November 2020	37
	December 2020	16
	January 2021	33
	February 2021	37
	March 2021	103
	April 2021	40
	May 2021	75
	June 2021	33
	July 2021	40
	August 2021	31
	September 2021	31
	October 2021	101
	November 2021	41
	December 2021	54
	January 2022	43
	February 2022	17
	March 2022	52
	April 2022	38
	May 2022	49
	June 2022	24
	July 2022	55
	August 2022	31
	September 2022	60
	October 2022	52
	November 2022	33
	December 2022	38
	January 2023	25
	February 2023	34
	March 2023	38
	April 2023	61
	May 2023	19
	June 2023	9
	July 2023	33
	August 2023	21
	September 2023	16
	October 2023	52
	November 2023	23
	December 2023	39
	January 2024	22
	February 2024	25
	March 2024	16


                

            



        
            Citations

                
    
        

 
    


                    Powered by Dimensions
                

                                
                        
                                123
                        
                        Web of Science
                    

        



        
            Altmetrics

            

    
            
    

         
 
    

            

        






    

                        ×
                    

                

        


 
    

    
        
    
        Email alerts

                
                    Article activity alert
                

                
                    Advance article alerts
                

                
                    New issue alert
                

                    
                Receive exclusive offers and updates from Oxford Academic
            

        
            

            
                
            
        

    

 
    

    
            


 
    

    
        
    Citing articles via

    
            
                Web of Science (123)
            

                    
                Google Scholar
            

            


 
    

    
            	
                
                    Latest
                

            
	
                
                    Most Read
                

            
	
                
                    Most Cited
                

            


        






    




            
                    


    


    



        
Quasi-experimental methods for pharmacoepidemiology: difference-in-differences and synthetic control methods with case studies for vaccine evaluation    



 






        
            
        







    


    



        
Combining information to answer epidemiological questions about a target population    



 






        
            
        







    


    



        
Estimation of opioid misuse prevalence in New York State counties, 2007-2018. A Bayesian spatio-temporal abundance model approach    



 






        
            
        







    


    



        
In Memoriam: Ralph B. D’Agostino, Sr. (1940-2023)    



 






        
        







    


    



        
Missing data and missed infections: Investigating racial and ethnic disparities in SARS-CoV-2 testing and infection rates in Holyoke, Massachusetts    



 






        
            
        






                    

            





        
        
        
        
        
 
    

    
            
        More from Oxford Academic

            
                Medicine and Health
            

            
                Public Health and Epidemiology
            


            
                Books
            

            
                Journals
            

    

 
    

    
        
    
        
            Looking for your next opportunity?
        

    


        
                
                    Sleep Medicine Neurologist

                    
                        Sacramento, California
                    

                

                
                    ACADEMIC SURGICAL PATHOLOGIST

                    
                        , Vermont
                    

                

                
                    Academic Molecular Genetic Pathologist-Solid Tumor & Hematologic Malignancies

                    
                        , Vermont
                    

                

                
                    Open Rank Informatics Research Faculty Position (Tenure/Non-Tenure Track Opportunities)

                    
                        Cleveland, Ohio
                    

                

        

        View all jobs


    
        

        

    



 
    


    




    



    
        
    
        
            
        

            Advertisement

            


 
    













                

            
    


        
        


        
            


    
    
        
    
        
            
        

            Advertisement

                    
                close advertisement
            
    


 
    


    


    
            
    
        
    
        
            
        

            Advertisement

            


 
    


    



    



    	
    About American Journal of Epidemiology

	
    Editorial Board

	
    Author Guidelines

	
    Facebook

	
    Twitter


	
    LinkedIn

	
    Purchase

	
    Recommend to your Library

	
    Advertising and Corporate Services

	
    Journals Career Network







        
            

    
                        


        
            	Online ISSN 1476-6256
	Print ISSN 0002-9262
	Copyright © 2024 Johns Hopkins Bloomberg School of Public Health


        



    


 
    


    
        
    
        



    
    



	About Oxford Academic
	Publish journals with us
	University press partners
	What we publish
	New features 





	Authoring
	Open access
	Purchasing
	Institutional account management
	Rights and permissions





	Get help with access
	Accessibility
	Contact us
	Advertising
	Media enquiries





	Oxford University Press
	News
	Oxford Languages
	University of Oxford





Oxford University Press is a department of the University of Oxford. It furthers the University's objective of excellence in research, scholarship, and education by publishing worldwide








	Copyright © 2024 Oxford University Press
	Cookie settings
	Cookie policy
	Privacy policy
	Legal notice










 
    


        

    

    

    


        








    



    
        
    

    Close




    
        

    

    Close






    
        This Feature Is Available To Subscribers Only

        Sign In or Create an Account

    

    Close




    This PDF is available to Subscribers Only

    View Article Abstract & Purchase Options
    
        For full access to this pdf, sign in to an existing account, or purchase an annual subscription.

    

    Close


 
    


    







    
    














    
    
    
        
            
        











    


    
    
    
    

    



    

    
    




    

    
            

 
    


    




        
    

