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a study, which measured the proportion of individuals with
hypertension due to the same BMI level as ours (BMI
25.0 kg/m®) among total hypertensives in a Western
country. Wilson et al. [27] reported that 26% of male hy-
pertensives and 28% of female hypertensives in a
population in the United States had hypertension which
was attributed to BMI > 25.0 kg/m? in a 44-year follow-
up study from 1948. Consequently, the proportion of
individuals with hypertension due to BMI > 25.0 kg/m?
among total hypertensives in Japan should be lower than
the corresponding proportion in the United States.

The number of Japanese participants with 25.0 <
BMI < 30.0 kg/m? was approximately eight times greater
than that with BMI > 30.0 kg/m” for both sexes in the
present study. Approximately 80-90% of the Japanese
participants with hypertension due to BMI > 25.0 kg/m”
were in the 25.0 < BMI < 30.0 kg/m? category for both
sexes. Japanese in the 25.0 < BMI < 30.0 kg/m” category
contributed more significantly to the high prevalence of
hypertension in Japan rather than Japanese with BMI
30.0 kg/mz. Therefore, in order to reduce the prevalence
of hypertension in Japan, more attention should be paid to
Japanese in the 25.0 < BMI < 30.0 kg/m? category who
account for the majority of the obese in the Japanese
population (BMI > 25.0 kg/mz) [35-38]. However,
according to Wilson’s study [27], in the United States,
approximately 60-70% of individuals with hypertension
due to BMI > 250 kg/m2 could be attributed to the
25.0 < BMI < 30.0 kg/m? category, whereas approxi-
mately 30-40% could be attributed to the BMI > 30.0 kg/
m? category.

The prevalence of hypertension among Japanese has
remained unchanged from 1980 to 1990 (approximately
50% for men and 40% for women). However, the propor-
tion of individuals with obesity-induced hypertension
among total hypertensives in Japan increased, as the
prevalence of obesity among Japanese has increased. As
for the increased prevalence of obesity, it is notable that the
mean body weight remarkably increased between 1980 and
1990, although the mean body height also somewhat
increased. High sodium intake has been a more important
factor for hypertension in the Japanese population, com-
pared to Western populations [1-5]. Some previous studies
suggest the mean value of sodium intake in the Japanese
population has remained unchanged or slightly decreased
between 1980 and 1990this is lower than in the mid-1970s
or before[1-5, 39], although we could not confirm such a
trend by using this data because of lack of information on
sodium intake. Furthermore, high alcohol intake also has
been important among Japanese men, although the preva-
lence of drinkers among Japanese women is very low [2, 4,
6-8]. We confirmed the decreased prevalence of current
daily drinkers among men over the decade using this data

_@_ Springer

(74.3% in 1980 and 57.7% in 1990). These findings pos-
sible imply that high sodium and alcohol intake play a less
important role in the high prevalence of hypertension in
Japan than it did before. Therefore, we propose that the
increased prevalence of obesity has compensated for
reduced sodium and alcohol intake with regards to the high
prevalence of hypertension in Japan. Moreover, we assume
that the pandemic of obesity in Japan may have affected
not only the prevalence of hypertension but also the-
prevalence of other obesity-related cardiovascular risks
(e.g., type 2 diabetes) in Japan [29, 31, 40].

BMI is a widely used surrogate measurement of total
body fat [41]. Recently, obesity has been quantified not
only by BMI but also by other anthropometric parameters
(e.g., waist circumference, fat distribution). However, other
anthropometric parameters were not available in the pres-
ent study. Sakurai et al. [42] suggested that among four
anthropometric parameters of obesity (i.e., BMI, waist
circumference, waist-to-hip ratio, and waist-to-height
ratio), BMI has the strongest association with blood pres-
sure and the prevalence of hypertension for middle-aged
Japanese women. Additionally, there is little difference
among the four anthropometric parameters in the strength
of association with blood pressure or the prevalence of
hypertension for middle-aged Japanese men, although BMI
is ranked third among these four parameters [42}). There-
fore, our results for the proportion of individuals with
obesity-induced hypertension quantified by BMI among
total hypertensives in Japan are reasonable.

The present study has some limitations. First, our results
were estimated by using cross-sectional data in which
reverse causality is occasionally observed. For example,
the participants with obesity-induced hypertension may
have attempted to reduce their body weight prior to the
surveys, and this would results in a decreased prevalence of
obesity in the study population. However, blood pressure
levels also might have decreased after body weight
reduction among the participants with obesity-induced
hypertension [36-38]. Therefore, our results may show the
prevalence of obesity and hypertension in the study pop-
ulation on the basis of the well-established causality
between obesity and hypertension [26-32]. Finally, blood
pressure-related social factors (e.g., stress, irregular life-
style) and dietary factors (e.g., sodium intake, potassium
intake) were not available in the present study. Especially,
adjustment for sodium intake is significant to assess the
risk for hypertension among Japanese because of its
importance [1-5]. However, in addition to the trend of
unchanged or slightly decreased sodium intake among
Japanese between 1980 and 1990 [3-5, 39], Mikawa et al.
[13] observed there was little difference in the sodium/
potassium intake ratio between obese and non-obese Jap-
anese in 1985. Consequently, the lack of adjustment for
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sodium intake perhaps may have little impact on the result
of increased proportion of hypertensives due to obesity
over the decade.

In conclusion, Japan has witnessed a progressive rise in
the proportion of individuals with obesity-induced hyper-
tension among total hypertensives between 1980 and 1990
in both sexes. Obesity now plays a more important role in
the high prevalence of hypertension in Japan than it did
before. In order to reduce the proportion of individuals with
obesity-induced hypertension among total hypertensives in
Japan, an appropriate strategy to encourage the population
to adopt healthy dietary habits and to increase their phys-
ical activity should be considered.
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Mortality Risk Attributable to Atrial Fibrillation
in Middle-Aged and Elderly People in
the Japanese General Population

— Nineteen_—Year Follow-up in NIPPON DATA80 —

Masaki Ohsawa, MD; Akira Okayama, MD*; Tomonori Okamura, MD**;
Kazuyoshi Itai, PhD; Motoyuki Nakamura, MD*; Kozo Tanno, MD;
Karen Kato, MD; Yumi Yaegashi, MA; Toshiyuki Onoda, MD;
Kiyomi Sakata, MD; Hirotsugu Ueshima, MD**
for the NIPPON DATAS80 Research Group

Background The extent to which atrial fibrillation (AF) contributes to mortality in the Japanese general popu-

lation has not been clarified.

Methods and Results A randomly sampled general population from all over Japan (4,154 men, 5,329 women;
age 230 years) was enrolled. Single electrocardiogram recordings were taken in the baseline survey. Stroke
death, cardiovascular deaths and all-cause deaths during the subsequent 19 years were analyzed by the presence

" of AF at baseline. Cox’s regression analysis was carried out to estimate the hazard ratios (HRs) of each cause of
death attributable to AF after adjusting for other risk factors. Prevalence of AF was 0.64% in the study. The
observed person-years were 162,980 among persons without AF and 699 among persons with AF. There were
1,919 deaths. Multivariate adjusted HRs for stroke death, cardiovascular death and all-cause death were 2.69,
2.76 and 1.88, respectively (p<0.05). These HRs were 14.7, 9.63 and 4.00 among persons aged 64 years or

younger (p<0.05).

Conclusion AF affects stroke mortality, cardiovascular mortality and all-cause mortality in the Japanese
general population. Careful attention should be paid to persons with AF in order to prevent future cardiovascular

events. (CircJ2007;71: 814-819)

Key Words: Atrial fibrillation; Japanese; Mortality; Stroke

especially from stroke! and ischemic stroke asso-
ciated with AF frequently results in a serious
outcome? Thus, AF contributes not only to an increase in
mortality risk but also to the burden of disability, which
combined with the medical costs associated with AF has
become a critical issue3
The prevalence of AF among patients with ischemic
stroke has been reported to be approximately 15%# and has
been increasing over the past 2 decades’ because of the
aging population$ and the age-specific prevalence of AF
has been increasing in Western countries, especially among
men’-8

!- trial fibrillation (AF) is a strong risk factor for death,
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Stroke incidence and mortality rates are higher than for
coronary artery disease in Japanese people compared with
Westerners?-12 AF is an independent risk factor for stroke,
resulting in an approximately 3- to 5-fold excess risk in the
Japanese general population!3 and Japan has the most
rapidly aging population in the world. The estimated
number of Japanese adults with AF was 391,000 in 1980
and 729,000 in 2000, and in 2030 it is predicted to be
1,081,000!4 Consequently, there are expected increases in
mortality, morbidity and the burden of disability associated
with AF.

Therefore, determining the relative risk for mortality
attributable to AF in Japan is an urgent task, but the extent
to which AF contributes to mortality in the Japanese
general population has not been clarified. In this study, we
investigated the relative risks for stroke death, cardiovascu-
lar death and all-cause death attributable to AF in a repre-
sentative Japanese population.

Methods

Subjects

The National Survey on Circulatory Disorders 1980
investigated household members aged 30 years or older
(n=13,771) in 300 districts from all over Japan using the
stratified random sampling method based on the national

Circulation Journal Vol. 71, June 2007
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Table 1 Baseline Characteristics of Participants With/Without AF in NIPPON DATA80

Men Women

Non-AF AF Non-AF AF
n 4,127 27 5,296 33
Age (years) 50.6(13.2) 63.4 (15.5)** 50.3(13.1) 68.8 (10.3)**
BMI (kg/m?) 22.5(2.9) 23.0(2.9) 22.9(34) 23.4(4.0)
SBP (mmHg) 138.4(20.8) 141.3(21.9) 133.9(21.4) 145.2 (21.5)*
DBP (mmHg) 83.5(12.3) 83.5(10.7) 79.5(11.8) 85.7 (16.5)
TC (mg/dl) 186.1(32.8) 181.0(36.8) 190.9(34.1) 198.6 (32.6)
PG (mg/dl) 130.8(38.1) 145.3 (49.2) 29.2(33.7) 142.9(38.5)
HT 2,066 (50.1%) 17 (63.0%) 2,193 (41.4%) 23 (69.7%)t
DM . 285 (6.9%) 5(18.5%) 216 (4.1%) 4(12.1%)
VHD 20(0.5%) 3(11.1%) 31(0.6%) 6(18.2%)
LVH 621 (15.0%) 4 (14.8%) 253 (4.8%) 5(15.2%)
Smoker 2,612 (63.3%) 10 (37.0%)t 469 (8.9%) 0(0.0%)
Drinker 1,978 (47.9%) 12 (44.4%) 150 (2.8%) 1(3.0%)

Data are means (standard deviations) or numbers of persons (percentages).

P values were obtained by Student’s t-test, chi-square test.

*p<0.05, **p<0.01 by Student’s t-test; 1p<0.05, *p<0.01 by chi-square test.
AF, arrial fibrillation; BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; TC, total cholesterol;
PG, plasma glucose; HT, hypertension; DM, diabetes mellitus; VHD, valvular heart disease; LVH, left ventricular hypertrophy;

Smoker, current smoker; Drinker, regular drinker.

census in 1975. A total of 10,897 persons (response rate:
79.4%) participated in the survey!3

A study group was formed in 1994 to conduct a follow-
up study of 10,546 participants in the Survey under the
auspices of the Ministry of Health and Welfare (The
National Integrated Project for Prospective Observation of
Non-communicable Diseases and Its Trends in the Aged:
NIPPON DATAB0)!6.17

Initial Investigation

The initial investigations in the National Survey on
Circulatory Disorders 1980 were conducted by public
health centers and consisted of a questionnaire, measure-
ments of blood pressure and anthropometric data, blood
and urine tests, and a resting electrocardiogram (ECG).
Public health nurses confirmed information on smoking
and drinking habits, and present and past histories of
myocardial infarction, stroke, valvular heart disease, hyper-
tension (HT) and diabetes mellitus (DM) using question-
naires. Participants were asked to record whether they were
current smokers, ex-smokers or non-smokers. Smokers
were asked to note the number of cigarettes smoked per
day. All participants were asked to record whether they
were non-drinkers, ex-drinkers or current drinkers. Regular
drinking was defined as a current drinker consuming
alcohol every day or occasionally. ,

Participants were asked to avoid eating or exercise for

30min before the measurements. Body weight was mea-
sured while the participants wore light clothing and no
shoes, and the body mass index (BMI) was calculated.
Single blood pressures and pulse rates were measured by a
trained public health nurse in each public health center
using a standard sphygmomanometer on the right arm of
the seated subject after a 5-min rest. '
- Non-fasting blood samples were drawn and then
centrifuged within 60 min of collection and stored at -70°C
until analyses. Serum total cholesterol (TC) levels were
analyzed in a sequential autoanalyzer (SMA12; Technicon,
Tarrytown, USA) by the Liebermann-Burchard direct
method at a laboratory (Osaka Medical Center for Health
Science and Promotion). Casual blood glucose levels were
determined in the same laboratory using the neocaprotine-
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copper method. Therefore, determined glucose levels in
this survey tended to be 20-30mg/dl higher than those
measured by the deoxidized method. The laboratory
belonged to the Cholesterol Reference Method Laboratory
Network (CRMLN), and the measurement precision and
accuracy for serum cholesterol were certified in the lipid
Standardization Program administered by the Centers for
Disease Control and Prevention in the United States.
Details have been published elsewhere!6.17

HT was defined as systolic blood pressure (SBP) 2140,
diastolic blood pressure (DBP) >90mmHg, use of anti-
hypertensive agents or a combination of these. DM was
defined as serum glucose level >200 mg/dl, a past history of
diabetes, or both.

The ECG findings were independently evaluated by 2
trained doctors in each of 12 institutes (Department of
Health Science, Jichi Medical School; Department of
Public Health Science, Dokkyo Medical University; Fourth
Department of Internal Medicine, Tokyo University;
Tokyo Metropolitan Institute of Gerontology; National
Institute of Public Health; Chiba University School of
Nursing; Saku Central Hospital; Nagoya University
Faculty of Medicine; Aichi Medical University; Depart-
ment of Epidemiology, National Cardiovascular Center;
Department of Preventive Cardiology, National Cardio-
vascular Center) according to the Minnesota Code. In cases
of inconsistent judgments, the final judgments were made
by the Approval Committee on Coding. AF was defined as
8-3 and left ventricular hypertrophy (LVH) was defined as
3-1 according to the Minnesota Code!3

Follow-up Surveys and Determination of Causes of Death

Follow-up surveys were performed in 1994 and 1999 to
ascertain the status of each of the participants: 9,638
(91.4%) of the 10,546 original respondents were available.
For longitudinal analyses, we excluded an additional 155
persons because they had a history of stroke (110 persons)
or myocardial infarction (45 persons). Finally, the data
from 9,483 subjects (4,154 men, 5,329 women) were used
for the analyses.

National Vital Statistics were used to clarify the underly-
ing causes of death. In accordance with Japan’s Family
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Table 2 Person-Years, Numbers of Deaths and Age-Adjusted Mortality Rate (per 100,000 Person-Years) and RR for
Stroke Death, Cardiovascular Death and All-Cause Death by 19-Year Follow-up of NIPPON DATA 80

Non-AF AF RR (95%CI)

Men and women

Total number , 60

Person-years 162,980 699

Stroke death 308(115) 10 (342) 2.51(1.374.62)

Cardiovascular death 674 (249) 24 (1,342) 2.76 (1.87-4.08)

All-cause death 1,878 (713) 41(2,173) 1.87(1.38-16.2)
Men

Total number 4,127 27

Person-years , 356

Stroke death 163 (156) 2(227) 0.99 (0.25-3.98)

Cardiovascular death 343 (328) 5(366) 1.24(0.51-2.99)

All-cause death 1,014 (983) 15(1,429) 1.37(0.82-2.27)
Women

Total number 5,296 33

Person-years , 343

Stroke death 145 (100) 8(689) 5.43(2.89-10.2)

Cardiovascular death 331(217) 19(5,711) 5.41(3.59-8.15)

All-cause death 864 (587) 26 (6,398)

4.59(2.19-37.7)

Data are number of deaths (age-adjusted mortality rates) and RR (95%Cl).

Direct age adjustment was performed based on the Japan standard population of 1985.
Age-adjusted RR and 95%CI were estimated by the Mantel-Haenszel procedure.

RR, relative risks; Cl, confidence intervals. Other abbreviation see in Table 1.

Registration Law, all death certificates issued by medical
doctors are forwarded centrally to the Ministry of Health
and Welfare via the public health centers in the area of resi-
dency. From 1980 to 1994 the underlying causes of death
were coded according to the International Classification of
Diseases (ICD) 9% Revision and from 1995 to 1999 were
coded according to the ICD 10 Revision.
We confirmed deaths by computer matching of data
- from the Vital Statistics, using area, sex, dates of birth and
death as key codes!® Death from stroke was defined as ICD
9 code numbers 430—438 or ICD 10 code numbers I60-169.
Death from cardiovascular disease was defined as ICD 9
code numbers 390-459 or ICD 10 code numbers 100-199.
Permission to use the National Vital Statistics was
_ obtained from the Management and Coordination Agency,
the Government of Japan. Approval for this study was
obtained from the Institutional Review Board of Shiga
University of Medical Scxence for ethical issues (No. 12-
18, 2000).

Statistical Analysis

Student’s t-test was used to test differences of several
parameters between 2 groups. The chi-square test was used
to compare the frequencies among the categories. Age-
adjusted mortality rates were calculated by the direct
method using the Japanese standard population of 1985.
Age-adjusted relative risks and 95% confidence intervals
were calculated using the Mantel-Haenszel procedure.
Multivariate adjusted relative risks attributable to AF for
all-cause mortality and cause-specific mortality were calcu-
lated using Cox’s proportional hazard model with adjust-
ments for age, SBP, BMI, serum TC levels, plasma glucose
levels, presence of valvular heart disease or LVH on ECG,
current smoking and regular drinking. All probability
values were 2-tailed, and values less than 0.05 were consid-
ered to be statistically significant. The Statistical Package
for Social Sciences (SPSS Japan Inc version 11.0 Tokyo,
Japan) was used for the analyses.

Results

The prevalence of AF was 0.64% in this study (0.65%
among men and 0.62% among women). Table 1 shows the
baseline characteristics of participants with AF (AF group)
and those without AF (non-AF group). Mean ages in the
male and female AF groups (63.4 years and 68.8 years,
respectively) were significantly higher than those in the
non-AF groups (50.6 years and 50.3 years, respectively). In
wormen, mean SBP and the percentages of participants with
LVH or HT in the AF group were significantly higher than
those in the non-AF group (SBP: 145.2 vs 133.9; LVH:
15.2% vs 4.8%; HT: 69.7% vs 41.4%). The proportion of
subjects with valvular heart disease in the AF groups was
significantly higher than in the non-AF group in both men
and women (11.1% vs 0.5% in men; 18.2% vs 0.6% in
women). Prevalence of current smokers in the male AF
group was significantly lower than in the male non-AF
group (37.0% vs 63.3%).

Table 2 shows the results of age-adjusted mortality rates
based on the Japan standard population of 1985 (per
100,000 person-years) and relative risks for stroke death,
cardiovascular death and all-cause death. The observed
person-years were 163,679. A total of 1,919 deaths
occurred during this period (1,878 in the non-AF group and
41 in the AF group). Age-adjusted mortality rates in both
sexes were 713 in the non-AF group and 2,173 in the AF
group. Age-adjusted relative risks in both sexes attributable
to AF for stroke death, cardiovascular death and all-cause
death were 2.51, 2.76 and 1.87, respectively.

Among men, age-adjusted mortality rates were 983 in
the non-AF group, 1,429 in the AF group. Age-adjusted
relative risks attributable to AF for stroke death, cardiovas-
cular death and all-cause death were 0.99, 1.24 and 1.37,
respectively (NS).

On the other hand, age- adJusted relative risks attribut-
able to AF for stroke death cardiovascular death and all-
cause death among women were 5.43, 5.41 and 4.59,
respectively (all p values <0.05). :

Table3 shows the resuits of Cox’s regression analysxs
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Table 3 Multivariate Adjusted RR (95% CI) Attributable to AF by Cox’s Regression Analysis, NIPPON DATA80, 19-Year

Follow-up
All participanis <65 years 265 years

RR (95%CI) RR (95%Cl) RR (95%CI)

Men and women 9,483 (607) . 7922 (247) 1,561 (367)
Stroke death 2.69(1.42-5.10) 14.7 (4.5947.2) 1.93(0.90-4.14)
CVD death 2.76 (1.814.20) 9.63(4.30-21.6) 2.06 (1.26-3.39)
All-cause death 1.88(1.37-2.58) 4.00(2.21-7.25) 1.47(1.01-2.13)

Men 4,154 (271) 3,477 (12%) 677 (157%)
Stroke death 1.27(0.31-5.18) 9.31(1.24-70.1) 0.67 (0.09-4.85)
CVD death 1.38(0.56-3.43) 3.44(0.47-25.0) 1.09 (0.39-3.05)
All-cause death 1.39(0.82-2.35) 2.83(1.05-7.63) 1.10(0.59-2.05)

Women 5,329 (337) 4,445 (121) 863 (211)
Stroke death 3.75(1.80-7.82) 19.0(4.41-82.1) 2.83(1.21-6.60)
CVD death 3.96 (2.46-6.37) 10.8(3.80-30.9) 2.87(1.62-5.08)
All-cause death 2.28(1.53-3.38) 5.00(2.16-11.6) 1.73(1.07-2.78)

Data are multivariate adjusted RR (95%Cl).

Multivariate adjusted RR (exponential ) and 95%CI were estimated by Cox’s regression analysis after adjusting for age, body
mass index, systolic blood pressure, blood glucose level, total cholesterol level, history of valvular heart disease, existence of left

ventricular hypertrophy, regular drinking and current smokmg status.
tNumber of participants with atrial fibrillation.
CVD, cardiovascular disease. Other abbreviation see in Tables 1,2.
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with adjustments for other risk factors. At all ages, multi-
variate adjusted relative risks for both sexes attributable to
AF for stroke death, cardiovascular death and all-cause
death were 2.69, 2.76 and 1.88, respectively (all p values
<0.05). These were 1.27, 1.38 and 1.39 among men (NS)
and 3.75, 3.96 and 2.28 among women (all p values <0.05).
Among persons aged 64 years or younger, relative risks for
stroke death, cardiovascular death and all-cause death
attributable to- AF were higher than among participants of

Circulation Joumal Vol.71, June 2007

(A) subjects of all ages, (B) subjects aged 64
years or younger, (C) subjects aged 65 years
or older.

all ages. Relative risks for stroke death were notably high
in both men and women. Among persons aged 65 years or
older, relative risks for death from each cause were lower
than among participants of all ages.

Fig1 shows the Cox’s regression survival curves for
subjects with or without AF. The survival curve in the AF
group was below that in the non-AF group (Fig1A). The
difference between survival rates in the AF group and the
non-AF group was more evident among persons aged 64
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years or younger (Fig 1B), with the difference being some-
what vague among persons aged 65 years or older (Fig 1C).

Discussion

This study shows that AF contributes to stroke mortality,
cardiovascular mortality and all-cause mortality in both
sexes of the Japanese general population, especially the
young generation (<65 years old). Although the prognosis
of AF has been reported for Westerners, the extent to which
AF contributes to mortality in the Japanese general popula-
tion has not been fully elucidated. Some researchers tried to
reveal the difference in Japanese subjects between the
prognosis of patients with sustained AF and that of patients
without AF after cardioversion; however, those studies did
not determine whether AF confributes to mortality in
Japanese people!8.19 Moreover, the difference in mortality
attributable to AF in elderly and middle-aged people has
not been addressed in a representative Japanese general
population until now.

The framingham Heart Study showed that AF contributed
to an increase in stroke incidence, even in elderly people?0
and so careful attention is needed to interpret the result that
suggested a low relative risk for mortality attributable to AF
among elderly persons in the present study. Because the
prevalence of AF has been reported to be less than 1%
among Japanese persons aged less than 70 years!4 partici-
pants aged less than 65 years at the time of registration
would be less likely to develop AF and elderly persons more
likely to develop AF during the follow-up period. This
would attenuate the relative risk for death from each cause
attributable to AF among the elderly.

The present study also showed obvious sex difference in
the risk for death from each cause attributable to AF. A
significant interaction between AF and sex certainly exists.
In the Framingham Heart Study, AF was no longer signifi-
cantly associated with increased mortality among men after
elimination of 30-day mortality, in contrast to the results for
women?! Other studies also showed that AF was a greater
risk for mortality in women than in men?>24 In a recent
study the greater risk for ischemic stroke attributable to AF
in women than in men was also confirmed, as well as the
risk for mortality?> The reason why a sex difference exists
in the relationship between AF and mortality and in the rela-
tionship between AF and ischemic stroke is unknown.

We estimated age-adjusted mortality rates using direct
age adjustment based on the Japanese standard population
of 1985. All-cause mortality in female participants with AF
exceeded 6,000 per 100,000 person-years, which seems to
be an overestimation of the actual status, although the rela-
tive risk determined by using the Mantel-Haenszel proce-
dure was similar to the multivariate adjusted relative risk
estimated by Cox’s regression analysis. The small number
of subjects with AF, especially in the female younger
generation, may have distorted the results and caused over-
estimation of the mortality rate. Analysis of a small number
of subjects with AF may also lack robustness, because a
different result would be obtained if several cases had other
outcomes.

Study Limitations

Since the original survey in- 1980 was not designed for a
prospective study, retrospective analyses of the data have
several limitations. Risk factors were only observed once at
baseline and changes in lifestyle or risk factor levels were

OHSAWA M et al.

not considered. The risk attributable to risk factors may
have been underestimated and confounding effects of risk

- factors may not have been fully adjusted. Assessment of

relative risks attributable to AF for mortality analyzed by
the presence of AF based on a single recording of ECG at
baseline does not take into account subsequent develop-
ment of AF and, therefore, tolerates underestimation of the
relative risks. A follow-up study of the incident cases is
preferable for estimating the actual risks for mortality
attributable to diseases such as AF, which have an age-
dependent prevalence. Paroxysmal AF can not be always
detected by a single recording of ECG, so the lack of cases
of paroxysmal AF results in underestimation of the relative
risks for mortality attributable to AF. Lack of information
on the history of anticoagulant therapy also seems to be a
study limitation.

Persons with AF may have impaired cardiac function
and therefore already have developed asymptomatic
organic heart disease. Although we estimated the mortality
risk after adjusting for other risk factors, including pres-
ence of valvular heart disease or LVH, this analytical
procedure may not have been fully adjusted for the effect
of heart failure on prognosis.

We estimated the relative risks for mortality attributable
to AF using data from the Vital Statistics, but we did not
estimate relative risks for cardiovascular morbidity attrib-
utable to AF. AF is an important predisposing factor for
both heart failure26 and hospital admission?’ Whether AF
affects cardiovascular morbidity among Japanese people
remains to be determined.

Despite its several limitations, this study has some
strong points. One is the representative Japanese popula-
tion randomly selected from throughout Japan in the 1980s.
Therefore, the total mortality rate and cause-specific
mortality rate in this study should be considered as repre-
senting the actual status of Japanese adults living in the
1980s and may reflect results from the era before anticoag-
ulant therapy became widespread. Another strong point of
this study is the high follow-up rate despite a long follow-
up period. There were 163,679 person-years and the mean
follow-up period exceeded 17.

Conclusions

AF affects stroke mortality, cardiovascular mortality and
all-cause mortality in the Japanese general population.
Careful attention shouid therefore be paid to persons with
AF in order to prevent future cardiovascular events.
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