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CLINICAL RESEARCH STUDY
Association between fish consumption and all-cause and
cause-specific mortality in Japan: NIPPON DATA80, 1980-99

Yasuyuki Nakamura, MD,? Hirotsugu Ueshima, MD,” Tomonori Okamura, MD,"
Takashi Kadowaki, MD,® Takehito Hayakawa, PhD,¢ Yoshikuni Kita, MD,"
Shinji Tamaki, MD,? Akira Okayama, MD® for the NIPPON DATA80 Research Group*

“Cardiovascular Epidemiology, Faculty of Home Economics, Kyoto Women’s University;
®Deparment of Health Science, Shiga University of Medical Science;

“Department of Public Health Science, Shimane University School of Medicine;
dDepartment of Medicine, Kohka Public Hospital; and

“Department of Preventive Cardiology, National Cardiovascular Center.

PURPOSE: Although high consumption of fish may be one of the contributing factors for Japanese

- KEYWORDS:
CFisheo i longevity, no epidemiological study using Japanese data has tested this hypothesis.
iEpidérfﬁélogy;"— : SUBJECTS AND METHODS: The relationship between fish consumption and all-cause as well as
: "j%ipanése;f e 7, o cause-specific mortality was analyzed using the database of NIPPON DATAS&O. At baseline in 1980,
: 5A'11-§::au$é mortality; L history, physical, and blood biochemical measurement and a nutritional survey by the food-frequency
- oiénﬂy'ﬁeéft'v' method were performed in randomly selected community-based subjects aged 30 years and over in
Cdiseaser L Japan. After exclusion of subjects with significant comorbidities at baseline, we followed 3 945 men

and 4 934 women for 19 years. Men and women were analyzed comprehensively. Age- and sex-
adjusted and multivariate adjusted relative risk for all-cause or cause-specific mortality was calculated
using a Cox proportional hazards model with delayed entry.

RESULTS: During 19 years of followup, there were 1 745 deaths. Subjects were divided into 5
groups according to fish consumption frequency. The multivariate Cox analyses showed that relative
risks for subjects who ate fish more than twice daily compared with those of subjects who ate 1 to 2
times weekly were 0.99 (95% confidence intervals: 0.77-1.27) for all-cause, 1.26 (0.70-2.29) for stroke,
0.92 (0.20-4.23) for cerebral hemorrhage, 1.09 (0.48-2.43) for cerebral infarction, and 0.91 (0.35-2.35)
for coronary heart disease mortality.

CONCLUSION: Our results did not provide evidence in support of the fish hypothesis, perhaps
because the majority of the Japanese subjects in the study ate fish more than the threshold level shown
to be beneficial in the previous studies.
© 2005 Elsevier Inc. All rights reserved.

{ Ceri:bfral:—infzvurc':tiorn;7:f .
- Cerebral hemorrhage - -

The current life expectancy of the Japanese is the longest
in the world,' and their nutritional intake pattern is likely to
contribute at least in part to their longevity. The fish intake
of the Japanese is relatively high,”> and ecological studies

Requests for reprints should be sent to Yasuyuki Nakamura, MD,
Cardiovascular Epidemiology, Department of Living and Welfare, Faculty
of Home Economics, Kyoto Women's University, 35 Imakumano Kita-
hiyoshi-cho, Higashiyama-ku, Kyoto 605-8501, Japan.

E-mail address: nakamury @kyoto-wu.ac.jp.

“For a list of the investigators and members of the NIPPON DATAS0
Research Group, please see the appendix of reference 28.

0002-9343/S -see front matter © 2005 Elsevier Inc. All rights reserved.
doi:10.1016/j.amjmed.2004.12.016

across several culturally different countries generated a hy-
pothesis that high fish intake may be one of the factors for
Japanese longevity.>® Seven out of the 11 primary prospec-
tive cohort studies have found beneficial effects of fish
intake on coronary heart disease events, coronary heart
disease death, sudden cardiac death, or all-cause mortal-
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ity.”"” Furthermore, 2 interventional studies on postmyo-
cardial infarction patients,'®'® 3 case control studies,?®*
and 3 subanalyses of the primary studies*> > also demon-
strated protective effects of fish against coronary heart dis-
ease. However, no epidemiological study on the Japanese
population living in Japan has examined the above hypoth-
esis. Ideally, in order to probe the hypothesis, the associa-
tion between fish consumption and health outcome within
the Japanese population living in Japan must be demon-
strated. Accordingly, we analyzed the relationship between
fish consumption and all-cause and cause-specific mortality
using the database of the National Integrated Project for
Prospective Observation of Non-communicable Diseases
and Its Trends in the Aged, 1980 (NIPPON DATASQ),
which includes more than 10 000 subjects in Japan who
were followed for 19 years.?*?®

Methods

Subjects

The subjects in this cohort were participants in the
1980 National Survey on Circulatory Disorders.*” A total
of 10 546 community-based subjects aged 30 years and
over in 300 randomly selected health districts throughout
Japan participated in the survey, which consisted of his-
tory-taking, physical examinations, blood tests, and a
self-administered questionnaire on lifestyle, including an
essential nutritional survey by the food-frequency
method. In the previous study, the cohort was followed
until 1994 (NIPPON DATAS80)?%2%, but for the present
study, we extended the follow-up period until 1999 (NIP-
PON DATABO0, 1980-99). The overall population aged 30
years and over in the 300 participating health districts
numbered 13 771. Therefore, the participation rate of the
survey was 76.6% (10 546 of 13 771) before exclusion
for reasons mentioned below.

We reviewed the residence records of all the study
subjects to check whether they were alive or dead. In case
of deaths, the causes were examined. To clarify the cause
of death, we used the National Vital Statistics. In accor-
dance with Japan’s Family Registration Law, all death
certificates issued by physicians were forwarded to the
Ministry of Health and Welfare via the public health
centers in the district of residency. The underlying causes
of death were coded according to the 9th International
Classification of Disease for the National Vital Statistics
until the end of 1994 and according to the 10" Interna-
tional Classification of Disease from the beginning of
1995. We confirmed death in each district by computer-
matching of data from the Vital Statistics, using the
district, sex, and dates of birth and death as key codes.

Of 10 546 subjects, a total of 1 667 were excluded for
the following reasons: past history of coronary disease,
stroke, cancer or significant comorbidities such as renal

insufficiency: 539; some missing information at the base-
line survey: 258; and lost to followup: 870. At the be-
ginning of the study in 1980, we were allowed to record
the present address of each subject, but not the permanent
address. These 870 subjects included those who changed
their addresses more than a certain number of times and
we lost their present addresses. Without their present
addresses, we could not link to their vital records. We
analyzed the remaining 8 879 subjects (3 945 men and
4 934 women). There was no significant difference be-
tween subjects who were lost to followup and those who
were censored with regard to, for instance, sex-specific
mean total cholesterol (191 vs. 188 mg/dl for men, 194
vs. 192 mg/dl for women, respectively). Therefore, the
potential bias regarding the 870 subjects lost to followup
is thought to be negligible. Permission to use the National
Vital Statistics was obtained from the Management and
Coordination Agency, Government of Japan. Approval
for this study was obtained from the Institutional Review
Board of Shiga University of Medical Science for Ethical
Issues (No. 12-18, 2000).

Biochemical and baseline examinations

The baseline surveys were conducted by public health
centers. Baseline blood pressures were measured by
trained observers using a standard mercury sphygmoma-
nometer on the right arm of seated subjects after at least
5 minutes of rest. Hypertension was defined as systolic
blood pressure 140 mmHg or higher, diastolic blood
pressure 90 mmHg or higher, use of antihypertensive
agents, or any combination of these criteria. Height in
stocking feet and weight in light clothing were measured.
The body mass index was calculated as weight (kg)
divided by the square of height (m?).

A lifestyle survey was carried out using a self-adminis-
tered questionnaire, which asked about the usual average
consumption of 31 food items. Fish consumption was que-
ried using 5 categories: 2 times or more per day, about I
time per day, about 1 time per 2 days, about 1 to 2 times per
week, and less than once per week. Public health nurses
rechecked information with subjects regarding fish and
other food consumption, smoking, drinking habit, and
present and past medical histories.

Non-fasting blood samples were drawn and centri-
fuged within 60 minutes of collection and then stored at
—70°C until analysis. Total cholesterol was analyzed in a
sequential autoanalyzer (SMA12/60; Technicon, Tarrytown,
NY) at a single laboratory (Osaka Medical Center for Health
Science and Promotion). This laboratory is a member of the
Cholesterol Reference Method Laboratory Network
(CRMLN),*%31 and the precision and accuracy for the mea-
surement of serum cholesterol were certified in the Lipid
Standardization Program administered by the Centers for
Disease Control and Prevention, Atlanta, GA. The serum
concentration of glucose was measured by the cupric-neo-
cuproline method.>® Diabetes was defined as a serum glu-
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Table:1 Baseline- characteristics according to fish consumption among 3 945 men and 4 934 women: -NIPPON. DATA80: 1980-99-—-

2+ /day 1/day 1/2 days 1-2/wk Seldom P.(x? or ANOVA)
N ' 569 2911 2865 2269 265 .
Male (%) 56 47 43 39 45 <0.0001
VAge (year) - 53.4 + 12.0 50.8 = 12.9 49.4 = 131 50.3 = 13.5 53.0%£ 13.8 <0.0001
Body mass;index: .22.8 3.2 22.8 = 3.1 22.6 = 3.1 22.7+ 3.3 »2»2.4; + 2.9 0.13
(kg/m?)- ' ‘ '
Total cholesterol 187 * 36 189 =33 189 = 33 188 = 34 187 * 35 0.45
(mg/dly - = oo s e ' :
Hypertension{%) 53 46 42 44 49 <£0.0001
Diabetes (%) 6.2 5.3 5.1 4.6 9.1 0.03°
Current smoker (%) 36 35 31 32 - 36 0.002
~Aleohol drinker (%) 51 47+ 44 40 42 <0.0001

*Data.are sh‘ov‘vhrin %-or mean: = SP*ANQVA = analysis. of variance.

cose concentration of 200 mg/dl or greater and/or self-
reporting of diabetes.

Statistical analysis

SAS version 8.02 for Windows (SAS Institute, Cary,
NC) was used throughout the study. Men and women were
analyzed comprehensively. The chi-square test was used to
compare dichotomous variables, and a one-way analysis of
variance was used to compare means among the 5 groups
according to fish consumption.

Age- and sex-adjusted and multivariate adjusted rela-
tive risk for all-cause or cause-specific mortality was
calculated using a Cox’s proportional hazard model with
delayed entry (left truncation) (model 1). For multivariate
analyses, age (left truncation), sex, cigarette smoking
(current smoker or not) and alcohol intake (occasional
and daily drinker or not), hypertension (dichotomous),
body mass index (<27 kg/m® or >=27 kg/m?), and
diabetes (dichotomous) were entered as covariates
(model 2). The third model (model 3) included all the
model 2 covariates and serum total cholesterol concen-
tration (linear). The 1 to 2 times per week fish consump-
tion group was taken as the reference. To examine for sex
differences, interaction terms of fish consumption and
sex were used. There were no interactions between them
on mortality. Tests of linear trends across groups were
conducted by assigning an ordinal value from 1 to 5 for
each level of consumption, and modeling this as a con-
tinnous variable in separate Cox proportional hazards
models.

Linear hypotheses about the regression coefficients
were tested for all the covariates mentioned above. All of
them became linear by modeling them as described, ex-
cept for the fish consumption continuous variable. All P
values were two-tailed, and P < 0.05 was considered
significant. Data are presented as the mean * standard
deviation (SD) unless stated otherwise.

Results

Baseline characteristics

The baseline characteristics in each fish consumption
category for men and women combined are shown in
Table 1. Relatively few subjects (6% and 3% of the total
subjects) were in the more than twice per day or less than
once per week groups. Except for these two extreme
categories, there were more than 2 200 subjects in each
category. The mean age was higher and there were more
subjects with hypertension and diabetes in these two
extreme categories. Among the subjects who ate fish
more than twice per day, there were more men, and thus
alcohol drinkers were most frequent among the groups.
Total cholesterol concentration and body mass index
were not different among the 5 groups.

Fish consumption and outcome: age- and sex-
adjusted outcome and multivariate Cox analyses

Table 2 shows the total person-years, numbers of cases,
mortality per | 000 person-years, relative risks, and 95%
confidence intervals by age and sex-adjusted (model 1), and
multivariate-adjusted (models 2 and 3) deaths due to all
causes, cerebral infarction, cerebral hemorrhage, and coro-
nary heart disease for each category of fish consumption.
All-cause and cause-specific mortality were not different
among the groups no matter what kinds of model were nsed,
and all the relative risks were near 1.0 with the all confi-
dence intervals crossed 1.0, and the P values for trend were
more than 0.4. The model 3 multivariate Cox analyses
showed that relative risks for subjects who ate fish more
than twice daily compared with those of subjects who ate
fish 1 to 2 times weekly were 0.99 (95% confidence inter-
vals: 0.77-1.27) for all-cause, 1.26 (0.70-2.29) for stroke,
0.92 (0.20-4.23) for cerebral hemorrhage, 1.09 (0.48-2.43)
for cerebral infarction, and 0.91 (0.35-2.35) for coronary
heart disease mortality.
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Table 2-. - Relative risks of all cause'and cause- -specific mortahty according to fish consumption among 8 879 men and women:

NIPPON DATA80: 1980-99 - -

24 /day 1/day 1/2 days 1=2/wk Seldom Trend P
“Total: person-years 9738 50488 50066 39149 . 4433 »
“Ml-cause.death, N 138 584 496 450 77 (total = 1,745)
/1 000: person-years . 142 11.6 9.9 115 174 . : G
RR1:(95%CT) 0.98 (0:76-1.26) . 1.01 (0.87-1.19) 0.96-(0.84-1.10) T 51010 (0.86-1.42) 0.87
RR2: (95%CT)- 1,000 (0.77-1:29) - 7.1.03 (0.88-1.20) 098 (0.85-1,12) 1 1.12 (0.87-1.44) 5098
RR3:(95%CT): 0.99:(0.77-1.27); 1:03, (0.88-1.20) -'0:98 (0.85-1.12) 1 1,12 (0.87-1.44) 0.94
Stroke-death; N . 26 e £:101 : 80 . 67 14 (total: = 288)
“i/1 000 person-years 2.7 2 LR 16 17 32 ) L
i RR11(95%CT) 1.215(0.67-2.19) 1.17 (0.80-1.70) 1.07 (0:76<1:50) 1 '1.37(0.7522.48) 0:967 -
- RR2 (95%CT) 1287 (0,71-2.32) 1.20° (0.82-1.75), 1.10°(0.78-1.54) 17134 (0.74-244) 507
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Thus, there appeared to be little association between
fish consumption and all-cause mortality in the Japanese
population of the present study. Some of the results for
cause-specific mortality appear to support a protective
effect; however, uncertainty is so large that no strong
conclusion can be made.

Discussion

Although the majority of the prospective cohort studies
have found an inverse association between fish consump-
tion and risk of coronary heart disease or all-cause mor-
tality7‘10‘12'15‘”’18 (Table 3), the 4 cohort studies did not
find such associations®?*1''% (Table 3). One of these was
the study on the Japanese American population living in
Hawaii, and the authors speculated that almost everyone
in the study population ate some fish regularly and their
consumption level might have been higher than that
which provided the maximal effect.” “How much fish
consumption is necessary to elicit a cardiovascular pro-
tective effect?” is the central question. A U.S. Physicians
Health Study by Albert and coworkers found a threshold
of fish consumption at 1 serving per week for preventing
sudden cardiac death.'® The study by Mozaffarian and
coworkers found that more than 2 servings of fish per
week were associated with lower risk for coronary heart

disease.!” Two recent meta-analyses suggested that fur-
ther reduction in coronary heart disease mortality might
be atrained by consuming fish more than once per week;
however, definitive conclusions were not made because
of lack of significant trend P values.’®3* Taking the
above evidence together, the recent U.S. Dietary Guide-
lines 2005 recommends 2 servings of fish per week to
decrease risk of heart disease,® and the United Kingdom
Scientific Advisory Committee on Nutrition recommends
at least two portions of fish a week to reduce the risk of
death from heart disease.*® The results of the present
study agree with the above recommendations and other
reports that demonstrated the benefit of 1 to 2 servings of
fish weekly and no further benefits at higher intake.

The majority of the epidemiological studies took the
less than 1 fish consumption per month group as the
reference for statistical analysis.”*!!"1315-17 Eish con-
sumption in Japan has been reported to be around 100 g
per day on the average, whereas in North America it has
been reported to be a quarter of that.>**” In the present
study, only a few subjects consumed fish less than once
per week. Therefore, it is understandable that significant
beneficial effects of fish consumption were not demon-
strated in the present study, perhaps because the majority
of the Japanese subjects in the study ate fish more than
the threshold level shown to be beneficial in the previous
studies.
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Table 3
ali=cause mortality

Summary of epldemm[ogmal and-interventional studies investigating fish consumption and CHD morb1d1ty mortality or

Yrof

Exposure comparison

: . category Outcome
Study type Author pub Popuilation “No. of subjects (fish intake etc) measures RR (95% (I} . ete
Cohort AKromhout7 .. 1985 Dutch *.852 men for 20 yrs, 0 g/day:vs-30-44-g/day - - CHD death 0:36 (0.14-0:93)
PR L ‘ : * 78:CHD deaths : - L '
“Cohort Vollset® 1985. - .Norwegian . - 11000 men.for,13: - 04 times/molvs. >= all-cause, CHD NS for trend
L S s B yrs; 2587 deaths 25/mo S death-
“Cohort” T Carh? 1985 ' Japanese 7615 men for12-yrs almost never'vs almost ~'CHOD-death NS-for trend
S L . “Hawafian = e e = daily, and 0'g/day vs S L :
ey : B - >168 g/day ) ;
Cohort Norell® .71986" . Swedish 107966 men & # - no & low vsihigh intake MIdeath 0.70 (0.50-0.98)
S ' o ‘ women; twins:for 15, S e s
: SR o : © years; 1195 deaths : ; :
Cohort. Ascherio® 1995 . US, Health: .- 44895 men for 6 < 1/mo vs.>=6/wk - CHD event 1.14 (0.86-1.51)
: e “..0 Professionals’ . yrs; 1543 coronary: " | : - . -
ot o B .~ Follow-up'Study’ ‘events’ i . e e
j :Cphort o " Daviglus™ 1997 US, Chicago . . 11882.men for:30 yrs-- -0 g/day vs >=35 g/day : = . 'CHD death 0.62 (0.40-0,94)
e R : Western'Electric.:. (47 153:PY);:430° L Eh : : o :
i R Ll Study “CHD deaths™ & ST Sl L
“Eohort Al Alert!” 1998, 'US; Physicians®. * © 20-551 men-for.11- '<1/mo vs>=1fwk " .. SO 0.48.(0,24-0.96) "
s TR Health: Study, s s 133.5CD : ER R
Cohort Yuarlé 2001 Chinese.in: ©18:244-men for 12 =200 g/wk vs < 50 MI all-cause " MI: 0741 (0.22-0,78) -
e e w7 Shanghai £l yrs S wko death 35 0 all-cawser 0:7-(0:69: 0. 91)
“Cohort 11 S #2002 .US, the Nurses' ' ~'84.688 women for» e 1/m0 sz 5/wk . fataland; ; 0.697(0:52-0.93"
JHa S T Health Study. - = A6 yrs - e : S honfatal:CHD :
Osler® = -2003 - Danish SR U475 13men and e 1/mo vs 1wk 5% . wall-cause. and: NS
: e 4737984 'women for S " CHD-death,.
HaRdn s CBAB YRS : ; " CHD event: .. : R
Mozaffarian®” """ 2003 US: Si3eromencRi ] i< /move >=1/mo x| CHD déath, . Trend: P =0.002 .
I : S women For 93 s i e - s CHDamrhythmic; . ;
: B : ~ideath’and "
: Gt L e £ % “nonfatal'CHD® s S s
‘Burr?®: 771989 UK, 2nd. T 5 L 2003; post=-MI men no’advice'vs fish-advice - “all:cause death-;. " 0,71 (0.54-0:93). " -
i el Prevention T S i SR S e
S R LT e SR AR B S ca T o
- Interventio “GISSI group®® -~ © 11999 -~ Ttalian, GISSI . :117324.men & 1/2 recewed nonfatal MI; -7 0:851(0:74-0.98)
e R L 2nd;MIE "worhén post-MI for: _supplementary n 3 PUFA" - "stroke; deéth » S
SRt S 4 TR Prevention: 35iyrs : S . s T
Case=control* -~ Gramenzi®®. %1990 .~ Ttalian-women, - =i 287 women: post MI low 1/3vs hlgh 1/3 L MET 0.6-(P. <.0.05) "
Sanein bt 5T - LpostEMI & T R7649 hospital : SR S
: R F5 Y controls ¢ - .controls: T ; : : e S
’;C}és_e-vcontrro,l‘r - Siscovicks! 1995 7 US : "334-primary cardiac | 0'vs 4:127:4.g°n-3/mo . ‘primary-cardiac.” " 0.507 (0.4-0.8)
s : : +artest & 493 : ik arrest: 2 ol TR
e e : *controls S : ERRE :
Casescontrol Guallar®? 20027 Israeli & 684 -men post-MI'& adipose-tissue DHA- ML 0.59..(0:30-1.19) -
LT o SN Europeans “T24:controls | levets in quintiles; Q1'vs : (trend P ="0.02)
St N G : Qs o LR
Stbanalyse s L R G : S 2 g . : K
Cohort- i/ “Rodriguez?? . .7 1996 . Japanese’ - ©.8006. men for 23 yrs in <> 30/day.cigarette. © . - .CHD death’ 0.50: (0.28-0:91)
: SRR 7 Hawalian. e L smoker, fish-<"2/wk vs : . Lo
~ Nested ~Albert?®: 2002 " "US, Physicians’ " 94 sudden cardiac’ n-3 quarme 1.vs.4 SCD 0:10(0:02-0.48). . -
L aasecontrol o, Health Study - death casein 17yrs - T A s et
DG i e e & “vs'184-controls® ~ e : s : : - T
. iHu®3 ; 2003 US, the Nurses’ .- 5103 type 2 < il/mo V5. >=5/wk -fatal, nonfatal’ .- CHD: 0.36 (0.2;0}»—0‘6‘6),

Cohort.‘: L

Health Study; :

diabetic women for  1 i
16:yrs

CHD, alL—cause
deathi-”

death: 0,48 (0.29-0.80)

,"Abbrreviiations: pub:=publication, RR = relative: risk, (I "= vconﬁdénce intervals, vs. = vefsus, CHD = coronary heart disease, NS = statistically not significant; MI'=
myacardial infarction,: SCD= sudden. cardiac death, PUFA = poly-unsaturated fatty acids,-DHA' = docosahexaenoic acid, wk = week, mo:= month, yr = year.

The proposed potential mechanisms by which fish
consumption or omega-3 fatty acids may reduce risk for
cardiovascular disease are related to reducing suscepti-
bility to ventricular arrhythmia and to an antithrombo-
genic effect, hypotriglyceridemic effect, antiatheroscle-

rotic

effect,

—109—.

promotion of
endothelial relaxation, and a mildly hypotensive effect.*®
Although clinical studies have demonstrated an increase
in bleeding time and/or a decrease in platelet aggregabil-
ity with fish oil administration,

nitric

39-52

oxide~induced

epidemiological stud-
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ies have denied the risk of increasing cerebral hemor-
rhage associated with fish consumption,*!™*?

Limitations of the study

As stated earlier, there was no low/negligible fish intake
group for appropriate comparison purposes in the present
study. That is a limitation of this study.

We used mortality data as end points, which may have
led to the misclassification of the cause of deaths. However,
it has been reported that the death certificate diagnosis for
stroke and cancer in Japan is quite accurate.***” Because
computed tomography scanners were becoming common-
place at the beginning of the 1980s, 84-88% of stroke
patients had computed tomography scanning in that de-
cade*’ and that percentage rose to over 90% by the first half
of the 1990s* even in rural areas of Japan; therefore, the
diagnoses of stroke in the National Vital Statistics were
considered to be reliable. The ratio of cerebral infarction to
cerebral hemorrhage in the present study was 2.6 to 1,
which is similar to that of epidemiologic studies during the
past 20 years in Japan.48'50 However, it has also been
reported that most cases of sudden cardiac death are de-
scribed on Japanese death certificates as “coronary heart
disease,” “heart failure,” or “unknown cause.” Lack of
reliable sudden death data in the present study is the other
limitation, because some of the previous studies on fish
consumption and outcome reported that fish consumption
was associated with a reduction in sudden -cardiac
death."*** Turthermore, mortality statistics for coronary
heart disease may have been underestimated by the end of
1994 using ICD9Y, because deaths coded ‘“heart failure”
might hide some coronary events.”' >

It was unfortunate that we did not measure fatty acid
biomarker to validate the food frequency questionnaire used
in the present study for fish consumption.
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ABSTRACT
Health assessment charts based on NIPPON DATA 80: Coronary heart disease and stroke

Fumiyoshi Kasagi*', Kazunori Kodama*!, Takehito Hayakawa*?,
Akira dkayama’“, Hirotsugu Ueshima®™?,
and NIPPON DATA Researh Group
*tDepartment of Epidemiology, Radiation Effects Research Foundation
*2 Department of Public Health, School of Medicine, Shimane University
*3 Department of Preventive Cardiology, National Cardiovascular Center

*4Department of Health Science, Shiga University of Medical Science

Risk assessment charts for mortality due to coronary heart disease and stroke have been developed on the basis of
results from the NIPPON DATA 80, a 19-year follow-up study on a cohort representing the Japanese general
population. These health assessment charts show in color the probability of death estimated by rating risk factors for
each individual such as age, sex, smoking habits, blood pressure level, presence/absence of glucose intolerance, and
total serum cholesterol, enabling those assessed to easily understand their own health level. The charts can be used for
motivating people to improve their lifestyles and take preventive measures against relevant diseases.

With regard to coronary heart disease, similar charts developed from the U.S. Framingham Heart Study and in a
New Zealand study are also available, but it is unlikely that those charts are valid for the Japanese population. The
NIPPON DATA 80 followed up a representative Japanese population of 10,000 individuals, properly describing the
association between relevant deaths and factors observed among the Japanese population. Hence, the data obtained are
ideal for use in development of charts of this kind. These charts are expected to contribute to enhancement of health

among the Japanese people in a broad manner.

Key Words : Health assessment chart, Follow-up study, NIPPON DATA, Survival analysis, Stroke,

Coronary heart disease
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Risk appraisal chart for coronary heart disease death——Lessons from NIPPON DATA
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