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were added successively to the null model (Model
1): age (Model 2), municipality population size
(medium and small population sizes compared with
large population size) (Model 3), and body mass
index, serum total cholesterol, diabetes (serum
glucose of 11.1mmol/l or higher, history of dia-
betes, or both), hypertension (systolic blood pres-
sure of 140mmHg or higher, diastolic blood
pressure of 90 mmHg or higher, or antihypertensive
drug use), current smoking, and daily alcohol
consumption (Model 4). All probability values were
two tailed with significance level of p<0.05.

Results

Table 2 shows the baseline characteristics of the
subjects by municipality population size. The
subjects in the small population size were signifi-
cantly older, both for men and women (p <0.001).
Percentages of hypertension were significantly high-
er among the subjects in the small population size,
both for men (p = 0.01) and women (p <0.001). On
the other hand, serum total cholesterol was sig-
nificantly higher among the subjects in the large

population size, both for men (p<0.001) and
women (p =0.001). As for obesity, a divergent
pattern was observed between men and women,
wherein body mass index was significantly higher in
men (p = 0.001) but significantly lower in women

(p = 0.01), among the subjects in the large popula-

tion size. Percentages of current smokers and daily
alcohol drinkers were significantly higher among the
subjects in the large population size for women
(p<0.001), whereas current smokers occupied a
higher percentage among the subjects in the medium
population size and daily alcohol drinkers exhibited
no significant difference in percentage by munici-
pality population size in men.

Table 3 shows the numbers of persons, person-
years, and numbers of deaths and mortality rate
from total stroke as well as the percentages of
cerebral infarction and cerebral hemorrhage by
municipality population size. Crude mortality rates
were higher in municipalities with large population
size both in men and women, but this tendency was
not observed for age-adjusted mortality rate in men.
Age-adjusted mortality rate from total stroke was
highest in the large municipalities in men because

Table 2 .
Baseline characteristics of subjects by municipality population size (Japanese men and women aged 30 years and older in 1980, NIPPON
DATAS0)

Municipality population size

Large Medium Small P
Men
Number of subjects 1082 1570 1428
Age (years) 49.0 (12.6) 49.5(12.9) 52.1 (13.6) <0.001
Body mass index (kg/m?) 22.8 (3.0) 22.5(2.9) 22327 0.001
Serum total cholesterol (mmol/l) 5.0 (0.3) 4.8 (0.9) 4.7 (0.8) <0.001
Diabetes (%) 7.1 6.1 7.7 0.22
Hypertension (%) 47.0 49.2 52.9 0.01
Current smoker (%) 60.4 65.7 62.7 0.02
Daily alcohol drinker (%) 48.0 47.1 : 49.5 0.41
Women
Number of subjects 1459 1992 1778
Age (years) 48.8 (12.8) 50.2 (13.1) 53.0 (13.6) <0.001
Body mass index (kg/m?) 22.7 (3.3) 22.8 (3.5) 23.0 (3.3) 0.01
Serum total cholesterol (mmol/l) 5.0 (0.9) 4.9 (0.9) 4.9 (0.9) 0.001
Diabetes (%) 38 4.5 4.0 0.52
Hypertension (%) 376 40.8 447 <0.001
Current smoker (%) 11.7 9.4 5.7 <0.001
Daily alcohol drinker (%) 4.2 2.7 1.9 <0.001

Note. Numbers in parentheses indicate standard deviation. p values were calculated by ANOVA for continuous variables and by chi
square test for categorical variables. Municipality population size: Large (>300,000); Medium (30,000—<300,000); Small (<30,000).
Diabetes was defined as serum glucose of 11.1 mmol/] or higher, history of diabetes, or both. Hypertension was defined as systolic blood
pressure of 140 mmHg or higher, diastolic blood pressure of 90 mmHg or higher, or antihypertensive drug use.
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Table 3

Numbers of persons and person-years, numbers of deaths and crude and age-adjusted mortality rates from total stroke, and percentages of
cerebral infarction and cerebral hemorrhage for total stroke by municipality population size in 19-year follow-up of Japanese men and

women aged 30 years and older in 1980 (NIPPON DATAZS0)

Municipality No. of No. of No. of Mortality rate from Stroke type (%)
population persons person- deaths total stroke (per 1000)
size years from total

stroke Crude Age- Total Cerebral Cerebral

adjusted stroke infarction hemorrhage

Men
Large 1082 18,719 30 1.6 2.4 100 70 13
Medium 1570 26,869 59 22 14 100 58 24
Small 1428 23,502 73 31 1.7 100 60 27
Women
Large 1459 26,086 25 1.0 0.9 100 44 24
Medium 1992 35,196 52 1.5 1.1 100 58 19
Small 1778 30,464 73 24 1.3 100 53 16

Note. Municipality population size: Large (>300,000); Medium (30,000-< 300,000); Small (< 30,000). Age-adjusted mortality rate was

standardized in accordance with the world population.

the age-specific mortality rate in the oldest age
group comprised of those 85 years and older
contributed to a marked rise in the overall age-
_adjusted mortality rate (only one person belonged
to the oldest age group, and he died of a stroke after
a relatively short time). Among deaths from total
stroke, the percentage of deaths from cerebral
infarction was consistently higher than deaths from
cerebral hemorrhage by municipality population
size, both in men and women.

In the three-level model where six regions of
Japan were entered at level 3, no variance was
observed at level 3, and the parameters at level 2
(areas) and level 1 (individuals) differed only slightly
from the two-level model (individuals at level 1
nested within areas at level 2). The results of the
two-level multilevel analyses are therefore shown in
Table 4. In Model 1 (null model), statistically
significant variance between areas was not observed.
in men (p =0.12) but was in women (p = 0.04).
Intraclass correlation coefficients were 7.3% for
men and 10.6% for women. In Model 2, age had
statistically significant effects (p<0.001), and var-
iance between areas was no longer statistically
significant. In the age-adjusted model (Model 3)
and the multivariate-adjusted model (Model 4),
women had higher regression coefficients for
municipality population sizes. Odds ratios and
95% ClIs were calculated in Models 3 and 4, and
significantly elevated odds ratio for the small
population size compared with the large population
size was observed for women in Model 4. In
multivariate analyses, we used a dichotomous

variable for hypertension. We then analyzed the
data using instead a continuous variable for systolic
and diastolic blood pressure, but similar results were
obtained.

The results of two-level multilevel analyses for
cerebral infarction, which was a dominant stroke
type in our cohort as indicated in Table 3, are
shown in Table 5. In Model 1 (null model),
statistically significant variance between areas was
not observed in men (p = 0.41) but was in women
(p = 0.04). Intraclass correlation coefficients were -
5.6% for men and 18.6% for women. In Model 2,
age had statistically significant effects (p<0.001),
and variance between areas was no longer statisti-
cally significant. In the age-adjusted model (Model
3) and the multivariate-adjusted model (Model 4),
odds ratios and 95% ClIs were calculated. Signifi-
cantly elevated odds ratios for the small population
size compared with the large population size were
not observed for men or women, but odds ratios
were higher for women than for men both in Models
3 and 4. In multivariate analyses, we used a
dichotomous variable for hypertension. We then
analyzed the data using instead a continuous
variable for systolic and diastolic blood pressure,
but similar results were obtained.

Discussion

In our study, we discovered a tendency for stroke
mortality to be higher in rural areas than in urban
areas, especially in women, using municipality
population size as an indicator of urban and rural.
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Table 4

Regression coefficients and odds ratios of deaths from total stroke for municipality population size by two-level muitilevel logistic
regression analysis in 19-year follow-up of Japanese men and women aged 30 years and older in 1980 (NIPPON DATAS0)

Regression coefficients (SE)

0Odds ratios (95%CI)

Model 1 Model 2 Model 3 Model 4 Model 3 Model 4
Men
Fixed parameters
Constant —3.21 (0.09) —9.16 (0.48) —9.35 (0.51) -9.81 (1.10)
Individual level :
Age 0.10 (0.01) 0.10 (0.01) 0.10 (0.01) 1.11 (1.09-1.12) 1.11 (1.09-1.12)
Area level
Municipality population size
Medium 0.27 (0.25) 0.26 (0.25) 1.31 (0.81-2.13) 1.29 (0.80-2.10)
Small 0.33 (0.24) 0.30 (0.24) 1.40 (0.87-2.24) 1.36 (0.84-2.18)
Random parameters
Between areas 0.26 (0.17) 0.16 (0.15) 0.15 (0.15) 0.12 (0.15)
Women
Fixed parameters
Constant -3.55 (0.09) —10.05 (0.52) —10.25 (0.54) —11.28 (0.95)
Individual level
Age 0.11 (0.01) 0.11 (0.01) 0.10 (0.01) 1.11 (1.10-1.13) 1.11 (1.09-1.12)
Area level :
Municipality population size
Medium 0.28 (0.26) 0.29 (0.26) 1.32 (0.79-2.20) 1.34 (0.80-2.23)
Small 0.48 (0.25) 0.52 (0.25) 1.62 (0.99-2.65) 1.68 (1.02-2.77)
Random parameters
Between areas 0.39 (0.19) 0.12 (0.15) 0.09 (0.15) 0.10 (0.15)

Note. Model 1, null model; Model 2, age-adjusted; Model 3, adjusted for age and municipality population size; Model 4, adjusted for age,
municipality population size, body mass index, serum total cholesterol, diabetes, hypertension, current smoking, and daily alcohol
drinking. Municipality population size: Large (>300,000); Medium (30,000~ < 300,000); Small (< 30,000).

As our study areas were randomly selected from
throughout Japan, the results are considered to
reflect a general urban—rural difference in stroke
mortality in Japan. As no variance was found
between regions (level 3) in the three-level model,
the geographical variation in stroke mortality
reported a few decades ago in several ecological
studies (Takahashi et al., 1957; Tamashiro et al.,
1981; Ueshima et al., 1986) might have been partly a
reflection of unbalanced distribution of urban and
rural areas by region. This is a plausible explanation
because distributions of municipalities by popula-
tion size were significantly different (Table 1), and
the northeastern part of Japan in particular was
characterized as the region with a higher proportion
of municipalities with small population size, that is,
rural areas.

The urban-rural difference was more pronounced
in women than in men for total stroke. To examine
these results in further detail, we also showed the
results for cerebral infarction, which is a dominant

stroke type in our cohort. Although statistically.
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significant variance in the two-level null model was
observed only for women, the odds ratios of deaths
from cerebral infarction for the medium and small
municipality population sizes compared with the
large population size were higher than unity only for
women. This contrast between men and women in
urban-rural difference of cerebral infarction deaths
seems to have contributed to the gender difference
in urban-rural gradient.

Gender difference was also observed in the
change of odds ratios from age-adjusted model to
multivariate-adjusted model for total stroke. Multi-
variate analyses revealed that the urban-rural
difference in stroke mortality remained after adjust-
ment for such risk factors as hypertension and
cigarette smoking. However, the odds ratios of the
multivariate-adjusted model by municipality popu-
lation size were slightly lower in men and slightly
higher in women. This result may have been because
the baseline characteristics were differently asso-
ciated with municipality population size between
men and women. In the multivariate-adjusted
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Table 5

Regression coefficients and odds ratios of deaths from cerebral infarction for municipality population size by two-level multilevel logistic
regression analysis in 19-year follow-up of Japanese men and women aged 30 years and older in 1980 (NIPPON DATAS0)

Regression coefficients (SE)

Odds ratios (95%CI)

Model 1 Model 2 Model 3 Model 4 Model 3 Model 4
Men
Fixed parameters
Constant —3.71 (0.11) —10.56 (0.66) —10.59 (0.68) —10.93 (1.43)
Individual level
Age 0.12 (0.01) 0.11 (0.01) 0.12 (0.01) 1.12 (1.10-1.14) 112 (1.10-1.15)
Area level : .
Municipality population size
Medium 0.05 (0.30) 0.03 (0.30) 1.05 (0.58-1.89) 1.03 (0.57-1.86)
Small 0.10 (0.29) 0.07 (0.29) 1.10 (0.62-1.96) 1.07 (0.60-1.91) -
Random parameters
Between areas 0.20 (0.24) 0.18 (0.23) 0.18 (0.23) 0.13 (0.22)
Women
Fixed parameters
Constant —4.19 (0.13) —12.22 (0.80) —12.54 (0.83) —13.96 (1.37)
Individuat level
Age 0.13 (0.01) 0.13 (0.01) 0.13 (0.01) 1.14 (1.11-1.16) 1.13 (1.11-1.16)
Area level
Municipality population size
Medium 0.52 (0.37) 0.54 (0.37) 1.68 (0.81-3.47) 1.71 (0.83-3.53)
Small 0.56 (0.36) 0.56 (0.36) 1.75 (0.86-3.57) 1.76 (0.86-3.58)
Random parameters :
Between areas 0.75 (0.36) 0.23 (0.27) 0.18 (0.26) 0.10 (0.25)

Note. Model 1, null model; Model 2, age-adjusted; Model 3, adjusted for age and municipality population size; Model 4, adjusted for age,
municipality population size, body mass index, serum total cholesterol, diabetes, hypertension, current smoking, and daily alcohol
drinking. Municipality population size: Large (> 300,000); Medium (30,000- < 300,000); Small (< 30,000).

model, statistically significant risk factors other
than age were hypertension and current smoking for
men and hypertension for women. For hyperten-
sion, the larger the municipality population size
was, the lower the percentage of hypertension both
in men and women. On the other hand, for current
smoking in women, though it was not significant in
the multivariate-adjusted model, the larger the
municipality population size was, the higher the
percentage of current smokers in women. For
current smoking in men, no consistent trend with
municipality -population size was found.

We used population size of a municipality to
define whether a given area was urban or rural. The
questionnaire of the 1980 survey asked subjects
whether the type of location of their residence was
“urban” or ‘“‘rural,” with the latter defined as
farming and fishing villages. According to this
survey, percentages of subjects indicating that the
location of their residence was rural were 79%,
29%, and 14% for municipalities with small,
medium, and large population sizes, respectively.

This is further evidence that municipality popula-
tion size is a valid indicator of the definition.

The reasons for the geographical variation. of
stroke mortality investigated in several ecological
studies (Takahashi et al., 1957; Tamashiro et al,,
1981; Ueshima et al., 1986) could be associated with
urban-rural difference by area. These research
groups observed that excess intake of sodium and
insufficient intake of animal protein were related to
high stroke mortality. Ueshima et al. (1986)
examined the relationship between alcohol con-
sumption and stroke mortality in an ecological
study with prefectures as units of analysis, and
found that stroke mortality was higher in the areas
with high alcohol consumption. Our analyses have
included several risk factors, such as hypertension
and daily consumption of alcohol in multivariate
models, but there remained an urban-rural gradient
even after adjustment for these factors. Therefore,
the gradient we observed could be related to dietary
factors, such as animal protein intake. This possi-
bility is partly explained in a pooled data analysis by
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Okayama et al. (1995), which revealed that changes
in serum cholesterol levels among middle-aged
Japanese were consistent with the increase in meat
consumption per day per capita from 23.9 to 66.2g
in rural populations and from 51.2 to 77.6g in
urban populations, based on Japan’s National
Nutrition Surveys conducted in 1966 and 1990.

Differences in medical resources might also have
affected the urban-rural difference in stroke mor-
tality in the study. For many years rural areas faced
a lack of medical resources, and to remedy this
shortage, many medical schools were founded
throughout Japan in the 1980s. However, Kobaya-
shi and Takaki (1992) revealed that a doubling of
the number of physicians due to the increased
number of medical schools failed to improve the
disproportionate urban-rural distribution of physi-
cians. It is no wonder that areas with fewer medical
resources are disadvantaged with respect to the
early detection and treatment of stroke.

Stroke incidence and mortality have been com-
pared between urban and rural areas in several
countries (Correia et al., 2004; Hong et al., 1994;
Powles, Kirov, Feschieva, Stanoev, & Atanasova,
2002; Walker et al., 2000; Yiannakoulias et al,
2004). Some studies have reported higher rates in
rural areas (Correia et al., 2004; Hong et al., 1994,
Powles et al., 2002). Others have reported similar
rates in the two areas (Yiannakoulias et al., 2004),
or even lower rates in rural areas (Walker et al,
2000). Correia et al. (2004) reported higher stroke
incidence among a rural population compared with
an urban population in northern Portugal. In
China, incidence among rural men and mortality
rate among rural men and women aged 65-74 years
were higher than those of their urban counterparts
from 1984 to 1991 in Shanghai (Hong et al., 1994).
As our data only involved stroke mortality, it is
necessary to further investigate difference in stroke
incidence and case fatality between urban and rural
areas.

There were some limitations in our study. First,
individual socioeconomic factors were not taken
into account because data for income and level of
education were not available and data for occupa-
tion were limited to working subjects. Second, use
of Japan’s National Vital Statistics for stroke deaths
where stroke subtypes may generally be misclassi-
fied on death certificates is considered to be one
possible shortcoming. However, most stroke cases
in Japan are referred to hospitals. Moreover,
computerized tomography scanning was performed

in over 85% of stroke patients in the 1980s, even in
rural areas throughout Japan (Kita et al., 1999).
Finally, we used a multilevel logistic regression
model that- did not take observation period into
consideration. When we applied a frailty model of

Cox regression (Therneau & Grambsch, 2000),

hazard ratios for the medium and small population
sizes compared with the large population size were
slightly higher than the respective odds ratios from
the present study, but the results did not change
materially.

In conclusion, in a cohort established in 1980 and
followed-up until 1999, mortality from stroke was
higher in rural areas than in urban areas, especially
in women. This gradient remained even after
adjustment for traditional risk factors. Therefore,
we next need to investigate difference in stroke
incidence and case fatality between urban and rural
areas.
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MmEEOKH M T ~DEEIZEI§ 5 HFFE : NIPPON DATA 80

SEWEE KE HBE SFERKZEEERDELZARGEFRE i
MAEHBANE PERET SFERRFEFREEFAREESLRE B

BLEIMEZEOARETFE L TE<AONTWAR, Bk L MM & OBMRITVWE
BA 5> TikAe vy, Fk 41X NIPPON DATA (the National Integrated Project for Prospective
Observation of Non-Communicable Disease and its Trends in the Aged) 80 % AV TILkE
ERMHMFE I RIETERBIZ OV THIR X ICRF L, MEEREVIE CEBTRERN H M 5
CERGVWZLEZBE L, 46, A—0&£HICBW T, RHMOFERMERREFOF E|
VZ UBEAE & A i D BRI DV TRRET L 7=,

X L FHE

1980 42, 2E 1O EEAMH L TITOh - BRELEBERAEDOZTREICKH L TEOKIEA
BFERE %97 > TERE L /=4 NIPPON DATA 80 D 5 H, BMZEF DOBEAEMNZR L, MBHEREIE &
Ni=$B4 9,403 N (BIZEBRLAFF 30~92 ) 2xFRL L1,

X %& MEEDO MRS U, MEEO ML M OHIETL RE L R2ED )
BEREEL L TERFE LERETEERDE, EHIT Cox DEFINF—FIZL D, MEHED
F1NSMLEEEL L THROBIZOWTERENE, £86. BMI, & KMLE, a2 L AT a—
M TNT v BERORA, BER X UHIEIZ OV TRE L7t — FHB LT 95%
BEEMERDEZ, TNENORFHZBWTHBEOERAIXI M LY FREICL > TR LT,

AR AE CRERZ2EAETERRAMRAL TR LEXEE DD VIIEKMEH
140mmHg LA b ¥ 72 i3 B/MLEAS 90mnHg A LDFEEFMERF L LT, MOEDOHEHIZERD
HEZ1ToM, £z, Ba VAT —ER 160mg/dL KEDE ¥ 2 VAT a— VRIEEE,
BAEWEL TV LEX B ZEER, BIEBH DI WVIIRAKIET 5 L EX =& 2 REH
LT, EhENOEROFEJICRARICHEERZTT- T,

MREER

9,403 AD 19 FDBE (164,079 AF, BEHMFEH 17.4 5. 5 70,449 A, % 93,630
ANEE) 12k v, 654 (5356, %304 OHImIZ X 3 THERINE,

# 1 I IEE DM PRI H MO TR ERFABRRTERBLUE 1 W2 E
L LTEBIZOWVWTENRZR Cox DFINYT— FEF AL THEEY L7-RENF— FHLETT,
MEEABEVIZERERETR, FHRBEETRLE BICE o7, MEEOE 1 Ui EREL
U738 — RIS 2 PA4A2C 1. 0(95%CT 0.4,2.7) . £ 3T T 1.4(0.6,3.4), &4
PO43fAL T 2.2(1.0,5.0) & MBFERFHNEIEERFRICELS 2o,

2 \ICEIME DA LN 7= MUBEHE O WA PR B O H MM TR, ERFABECRE
L UOHENY— FHEZ2RYT, BEFRCTIILBEEREWVIZERTE, "F— L BIZAR
B Rot, —F., RELEBCBOTHMBEENEVIZEZRERAREVVERICH -7
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BEETIIZ2PoT,

# 3R L AT a— )VEEOHFEINC A MM O TERL L URENY — NELETRT,
Mo L AT a— )VEER CRRFEEBICERSEIFETERE o5, MEE L OBEIT
LM TR oTz, —F, Ba L A7 o —LEER T, MEERFWIZEETE, N
P— P E BIZARICHELS o', 7

% 4 (BB D RN Bl B I DFE T R L VBT — P RY, WER,
BLLICMEESEVIE RT3 EMNT 2EMICH o723, BEFH TIXAEE TIXen
27, A

S5 IHBEOFEINCH MBI DT R L OFRENY— FEL2RT, BE L RRIC,
BKIERE, FEGER L bICBEEREVIZ BB THEMT 2EMICH o723, KIBEFET
BEETER»o T,

FEE MERE TILMEEE & A MIE T OMICEIELZBO T, mMEH TIIBEELBOEZIL
o, BHMETIIX L TEMLE L MR EHEO L TAOREERAEHDLbDEEXD
hie, —F., a3 VAT o —)VIKER, BREH., SHERIIERLENh, £ TROVELEERL
TR ML DFETREEVMEENCH o728, TR ENDOFED 2> TIXmEEE & iH M DFET R
DRCERLRBEEIBD LN o7, ZTHODERZFFOF TIRILEEAE THAMH M
DECRBPEL ., BRELTLEDOEEBPBDO LIS K kot b DL BEbhr,

AEMZBWT, MFEFEIEVIZERHO OFBFABLCENERD T L 2 ®E L7,
SEIOBRFCBVWTEMEDNDSEVERICBN THERF~OXNRNEETHSH Z LBEREIN
Too BAENIFESENCHARTRMMAE < BEHE AT TOIERB~ORFEHEHK, X
V—BEETHILEZONT,
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#1 MEERFEEINCARHHMIEC O/, FRARRBIUNT -

- AR ot 3B T 2R (/105 A4) NP —FRHT
(mg/dL) HET FERTEEE TR (95%CI)
1%(-113) 1.9 ( 8/2372)t 25 1
2"%(113-122) 22 ( 9/2338) 2.5 1.0 (0.4,2.7)
3"(123-138) 41 (17 12375) 3.8 1.4 (0.6, 3.4)
4%(139-) 8.0 (31/2318) 6.0 2.2 (1.0, 5.0)
P for trend p<0.001 p=0.010 p=0.015

HE. B BML. BAME, Bl AFa—L, TA7L, BB S L RIS ST
TR BB AN
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#2 WIMLEDH BN A7 B ERERRBIR H M FET O, ERFERRBLIUNF -

& & (BRI E 140mmHg 7213 B/ E9OmmHg A 71X EZKRA P 0 E) »

RSB PR 4 HA 1 BE 1= (/1075 A4E) NFE—R R
(mg/dL) HFE L= 3 L YA S (95%CI)
15(-113) 44 ( 6/ 789 3.6 1
2"(113-122) 3.7 (6/967) 3.1 1.0 (0.3, 3.1)
3"(123-138) 7.2 (14 /1146) 4.6 1.4 (0.5,3.7)
4"(139-) 12.8 (27 /1328) 9.2 2.5(1.0,6.2)
P for trend p=0.002 p=0.021 p=0.012
e ML ERE

M BE R R Fibd H 0. B = =R (/105 A 4F) NF—RET
(mg/dL) HFE L =R ERMRERTE (95%CI)
15(-113) 0.7 (2/1583)f 1.5 1
2"(113-122) 12 (3/1371) 1.3 1.2(0.2,9.0)
3"(123-138) 1.3 (3/1229) 1.9 1.5(0.2,9.7)
4"(139-) 23 (47 990) 2.8 1.8 (0.3,10.6)
P for trend p=0.170 p=0.594 p=0.482

. E# . BMI, Bl A7 a— TATIV | BRESIUETE CHE

PECRBREARK
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K3 MV RTo— BEDF ERIZ 7o B ERE AR H i ZE C oM., FHABERBLIUANT—FH

oL zx5u —/v{&ﬁ‘é_'ﬁé (160mg/dLATH)

i FEE P& B 58 = #(/105 A £E) NF—RET
(mg/dL) ETE ERRBETE (95%C)
15(-113) 3.4 (37494 5.4 1
2"(113-122) 3.6 ( 3/ 470) 6.3 0.6 (0.1, 3.7)
3"(123-138) 6.4 ( 5/ 448) 7.6 1.5 (0.3, 6.3)
4™(139.) 9.4 ( 6/ 396) 7.1 1.3 (0.3,5.7)
P for trend p=0.124 p=0.720 p=0.673

R AT — VIERIERE

M bEE RS R Fiod Y i FE TSR (/105 A 8R) NP —RET
(mg/dL) i AN EHRER TR (95%CI)
1%(-113) 1.5 ( 5/1878)t 2.0 1
2"(113-122) 1.8 ( 6/1868) 1.8  1.4(03,3.4)
3"%(123-138) 3.5 (12/1927) 3.1 1.4 (0.5,4.2)
4%(139-) 7.8 (25/1922) 5.9 2.6 (1.0, 6.9)
P for trend p<0.001 p=0.004 p=0.008

HE SEES BMI, BAME. 7473 B E EE R R
PR SRBEAK
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F4 BEOH BN BT M ERSR B H M FE T O, FHHABRBIUA Y-

BLRERE (BE S HLE 2 1 H) |

i FETERE R Jibd HH 1. 5E T SR (/105 A 4F) NF—RET
(mg/dL) HFETE FERABE TR (95%CI)
1%(-113) 2.1 ( 3/ 804) 2.9 1
2"(113-122) 3.7 ( 5/ 760) 4.9 1.7 (0.4,7.2)
3"%(123-138) 24 (3/723) 2.9 0.9 (0.2,4.7)
4"(139-) 8.7 (11/ 776) 7.4 2.6 (0.7,9.9)
P for trend p=0.031 p=0.130 p=0.236
FERLIE R

il AR Fpd i i FE 1= 2R (/1075 A 4E) A=
(mg/dL) I E ERTREE R (95%CT)
1°(-113) 1.8  ( 5/1568)% 2.4 1
2"(113-122) 1.4 ( 4/1578) 1.5 0.7 (0.1,2.9)
3"(123-138) 4.8 (14 /1652) 4.0 1.6 (0.6, 4.6)
4"(139-) 7.7 (20 /1542) 5.3 2.1(0.8,5.8)
P for trend p<0.001 p=0.034 p=0.029

. A BMIL B KMLE, oL 27a—L, FAT I B LR

PECEUBIE AR
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®5 KIBEOH BN ST B ERERBIR M COM, FHFERBIUAY—FI

B (B E 3R B THEE 1)

M FEE PR BRH M ZE =R (/105 A4F) NF—FET
(mg/dL) HIETR FERRERTE (95%CI)
19(-113) 26 (5/1087)t 4.1 1
2"“(113-122) 3.2 ( 6/1059) 4.9 1.2 (0.4, 4.1)
3"(123-138) 2.7 ( 5/1029) 3.5 0.8(0.2,2.7)
4"(139-) 8.8 (14/ 951) 7.6 2.0 (0.7, 5.9)
P for trend p=0.016 p=0.197 p=0.278
FERIBE R

ik =4 =1 Fibd tH i FE T 2R (/1005 A %) NPF—RET
(mg/dL) HIEETE ERFREETE (95%CI)
19(-113) 1.3 ( 3/1285) 1.6 1
2"(113-122) 1.3 ( 3/1279) 1.4 0.5 (0.7,3.6)
3"(123-138) 5.1 (12 /1346) 4.0 2.4(0.7,8.5)
4™(139-) 7.5 (17 /1367) 5.0 2.8(0.8,9.6)
P for trend p<0.001 p=0.018 p=0.023

. . BMI, R KME, oL 27— FA T I BLURREEE CHRE

IRCE/BEARK
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FIEEHEE L FROBE-RFIBRERKBICEAE LT

WMREBHE BT A 2EBERFREREFRFEFEREARE FHUHFER
HEBAOE NNB E AHBERFREREFRFEREFDI-IEEE MR
FEFRE EE BT LAETBRFERFREFZFRFABRLORELET #HER

XE®IiZ _

CEREENDHEECARRE SN HBIRELEODERERDORRET ThH 5 2 &Ik
CEBATWS, Vb, EHEY KES (LDL) = L A7 u— LEERBARE L
MERRBORIEL B BEET DL, FLOHETRENTVD, &5, Kili—
MOWKIZ BT BHEHS. MOIEER Bixif, BHEYREA (HDL] 2L X7 o—
A% HDL 3 VAT u—L) OFFFROBIFELIELNEREBOTEL V> BAIC
BWT.LDLa VAT a—L k) BN TV EHE L TW3, BE» RN 2 L0LE
REBROTHEELS LT, FOREEESRLDIERERORIE L EEND D HEH
AT BT LIIEHTEELEX bR,

L LARD, BATE, 20k ) AEATEROINEED ¥ LBRN L, YOISEE
B A BIREEALAE O ML RE RO RE TRV TR B ER T\ 5 12 AR ET
b5, BRCEIT > EHREARERRBKLL LTS A0 1 THY ., HKABERIC L
AT ENETEIREBRICIAEBTLRLY EFE-TWARZ by, REKOT—F 2 AR
BT ALMEREEOTFHERIBICHAWS Z SIEN TRy LR,

=T, F 41X NIPPON DATA 90 #FiWT, =21 XAFu—/, HDLalbV X5 a—
N, FEHDLaLVRTa— A EalLAFa—/)/HDL 2 VAT a—i i L 2T, BIiZ
LAEL., BERBERICLIETOBEEICOWTHREL,

HiE

NIPPON DATA 902N 728,384 4 D5 b, UTORBIZHEYUTIMNEELRAL
fe:7xu—7y7RL (214 &), BOBERZL (643 &), MEPE I LHEEDOE
EHY (216 &), FEILIFEEORFERL 4 4)., BELECOBEBRET (221 £4).
*ERAIZ 7,086 4 (B 2,970 4. &Kt 4,116 R2)BEHFREORR L e ole, FHEEHME
X 9. 6 ETHoT, Cox HHINY— FRIBETAZANWT, FEEEREOEFMNOLIE
CEBIUBERBEREABICLIECIIRT 2/ ) X7 25 TNZED 95%EERMZ KD
Tro BIRNMEEEL L, AFRICBITAROERIIERELTH 72D, BFD
EEPZ T WL EhBRalL AT — e HDL 2 VAT B — Ul > TRET L7,
T, TRO2EBXVHASHh, DOBFREBOREL OBFENSBNLEWVWIRELDHD
F¥HDLa2 VAT a—b, a2V AT7ue—/)L/HDL 2 VAT ua— Vb RIEICMAT, £
BATICRB VT, Filn, MR, BELZREEHL L,
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R

BIEHH T 615 BIDETEBH, TON, 237 FIRFICLBELE. 168 HiASLME R
KBIZED2bDThHotz, BaLVAFu—ABLIUHHDL aLVATFa—L08 1 AN
AT L EDOREELZRD-(Table 1, ¥ X5z —/ : RR [95% CII, 1.55 [1.22-1.99],
P<0.001. #F HDL =2 VX7 2 —/\ : 1.67 [1.31-2.14], P<0.001), — /. Ba L AFa—/
BIXGHHDLaVRTa—LOE S5 AERMNBEELREELZRDhof-, Ba L RXFn
—/, #HDL 2 VA7 a— A TIHEEICRDIIELET Y X7 BEL REEAELZED
7z (3£iZ Trend P<0.001), HDL 2 LV XA F B —A Ti3% 5 EHMICBWNT, 2TV RS
PMEVMEM 2B D72 (RR [95% CII, 0.78 [0.59-1.03], P=0.080). # = L 25—,/ HDL
AVAT =V RREES., BRAEORECHMHZNICAERERBEREEZRD 1ol

LVFEMICRIT 5720, BITXBET (Table2) E¢BERIBBEKBIZL A (Table 3)
BIZFROBITEIT o7, BICL DT TIX, £FET L RKICKR I VAT v —/L & 3 HDL
AVRATR—AMIRBWT, [KEXY R LBEETARMHENICERRERZRD R Gt
Trend P<0.05), AEE 4 HE OZFDA THRHFMICHERICHBICE 25T L BEE L sk
NofeM, BavrvxFa—nu, EHDL 2 VAT —L L HiIcE 4 AN CRIZEZET
YR BIEL RBEAEZBHE B L 25— : RR [95% CII, 0.68 [0.43-1.05],
P=0.081. 3k HDL = L' 25 u—/L : 0.68 [0.45-1.04], P=0.075). '

BIREFZLIBRBEBICIZELCTH, RaL AT o—ABLGH HDL 2L AT
a—AOF 1 Ao b ERKBCLARCELEOFERBEELXZFRLI-Ea L XTF
z—/1:1.83[1.12-2.98], P=0.015, ¢ HDL = L' 25 a2 —/,L :1.90 [1.14-3.18], P=0.014),
RavVATo—ATREAEORETH, BECRZIEFEIRI RAIBELL ok

(Trend P<0.05), HDL 2 VX7 — L D% b AOMIIBRBEBICLIET Y X7 BE
VMER %237 (RR 0.63 [0.37-1.09]. P=0.098),

3 VAT a— VEES T EEE T G B RS 2 CIERBRBICH DB LB L T
L bEX, FF AT I 57— € LEH (GOT F7213 GPT>50IU) 7 6 NCEIE%E 3
FELUNICET LIEF RS L E TR BRI 21To72 (Table 4 & 5), 2L L D
H% Table 4 17T, WTFNOEEHEBICBVWTY, EESMNTHEICLEC LEELK
HbDERMPoT, UL, HRAEOREIZBWT, a2V XFo— 72 b5TNIH HDL =
VA7 —VTIIMEEICZDIIERFRIZY A7 BEL 2o (& HIZ Trend P<0.05),

BRBEBIZL DT & OBES Table 51273, FFEE, B8% SEUNRKELCLE
FlEBRALEBAIIE. BaLxFo—L, ¥ HDL aLxFo—L L bic, LILERFE
CLOMICAEBRREEZRD 2o, —F. HDL aLXFu—10% 5 ASMEEAER
CRRBERBICEDZETY 27 B3> (RR [95%CI], 0.51 [0.26-0.98], P=0.044),

5.
2=

NIPPON DATA 90 O 9.6 FOBEHMORF T, oL AT o —VEER LT
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2 HDL 2 VAT u—UEEIX, @B EDV X7 LR33P TIIRL, LmERERIC
IBHCEDIRITHHole, ZOBEDOERLZIFRIIALHTRVE, FEEFLCEHE
% 3ELUNICET LB 2N T 5 & MEERFERENLKDREZ L b, 25 KERN
FRBRREIOEEN TR IN, BRATO, BREBEEBICLDETHHEND 2L HEE,
i, EEARERZR CRBEOX/MNTERWZD, ERZBEOOL, XYy
WBLETHA D,

L Lesh, —BEZEREEMELLEEICIE. FEEL2FRBICER L ET,
oL X7 o—/UEME (171 mg/dl K¥#) . 3E HDL 2 VA7 o —/VEfE (115 mg/d]l K¥7#)
WHEEZEDILEENRBRIND,

—F. BRBEARIZIBECIZBWT, HDL 22 VAT v — VEERFEEHHICIER
THIENRTENREZELDBIZ, BaLRATFe— /HDL a2 VAT a— VHEBFERBER
WKEAETOTFHETF L LTHERATRWAEES TR ST,

-116 -



ones OAH 01 D1 ‘01AH/OL ‘jo481sajoyo uiejoidodi| AYsuap-ysiy uou ‘9 JQHUON :10491s8[0yd uteioadod Aysuap-ysiy ‘9 gH ‘10493S3j0Yd |€303 ‘O L

60 810 90U.I340. S07°0 €620 d
L80°0 (LL'1-€L°0) 260 (90°1-G9°0) €80 00l (91°1-0L°0) 060 (6%'1-0610) 91°} (10%56) Yy
Gpl 9Ll el . L4 oLl SJU9AS JO "ON
(KL1-0S) 6°G (06-L'v) S¥ (Fy-ve) Le (re-672)2¢€ (62-G'1) 9°C. (98ueu) uelpaly
124! oLyl 8Lyl Liy) Liv] ON 01QH/OL
189°0 8ve'0 90Us.50. 191°0 100°0> d
100°0> (9€'1-28°0) 90'1 (S1'1-890) 880 00’1 (95'1-€6°0) 02| (F12-1€1) L9’} (10%56) Yy
A 501 Ll 611 Z61 SJUDAS JO "ON
(¥ve-081) 661 (081-+G1) 991  (VSI-GEL) YL (6E1-GL1) 621 (G11-G¥) 201 (s8ueJ) ueipsy
Lyl 81yl vivl 444! Syl ON OTQHUON
0800 ¥920 90ua.aya. Zveo ¥¥9°0 d
162°0 (€0'1-65°0) 8L0 (L1'1-L9°0) L8O 00’1 (01'1-89°0) L8O (61°1-GL'0) S6°0 (10%56) ¥y
18 441 el 9Z1 291 SJU9AS JO "ON
(1¥1-99) GL (99-L5) 19 (LS-6¥) €S (6¥-1¥) S¥ (1v-G1) 9¢ (98ueu) uelpspy
Sivl Syl gevl ocrl eivl ON  O1aH
1660 0810 90udIayal 2600 100°0> d
100°0> (1€'1-9L°0) 00'L (60'1-€9°0) £8°0 00’ (€9'1-96°0) §T'1 (66'1-22'1) §G'I (10%56) ¥y
el 00! 0] el GLL SJUDAS JO "ON
(G2h-v€2) 252 (€£2-602) 02¢ (802-061) 661 (681-2L1) 181 (1L1-26) 851 (e8ueJ) uelpspy
L8E1 LoV 144! 99¢ L o144 $309gns jo "ON oL
d puaiy o) (29 £0 2o 1O
$3RUINY yieaQ |ejol

sasjoweded pidi| yoea Jo sajipuinb o} SuIp10ddk YIeap [B10] U0} SHSII SAIEIdY °| 9jqe

-117-



ofied OAH ©1 D1 ‘D1AH/D. ‘jo493s8joyod ulajosdodi Aysuap-ysiy uou ‘HJQHUON :Jo493s9j0yd uidloadodl Aysusp-ysiy ‘D QH ‘Jo493sajoyo je3o3 ‘Ol

19€°0 LLLO 9duaJsjad 1920 1L9°0 d
6090 (22°1-850) ¥8°0 (80'1-6¥°0) €L°0 00’1 (61'1-€60) 6L°0 (8€°1-19'0) 26°0 (10%56) ¥d
LG 144 LS (84 8¢ SIUSA3 J0 "ON
(1'L1-06) 6'G (06-1'v) S (Vv-ve) L'e (V'e-672) ¢ (6'2-G'1) 9C (98ued) ueipoly
14414 olvL 8Lyl LIyl Lyl O°N O71dH/01
0990 SL00 dousJsyad 66¥°0 L810 d
6¥0°0 (G€'1-29°0) 26°0 (v0'1-G¥°0) 89°0 00°1 (1€71-85°0) L8°0 (06°1-88'0) 0E°L (10%G6) ¥Y
IS 8¢ 4] (34 1) SIUSAS j0 "ON
(v¥€-081) 661 (081-¥S1) 991 (bS1-GEL) vvi (Get-G11) 621 (§11-G¥) 201 (98ued) uelpay
LIyl 8yl 414" (444" Gyl ON OT1QHUYSN
‘ 8210 0L9°0 9oUsJ9ad 18L°0 6860 d
L0 (LF1-¥¥'0) 0L°0 (8€°1-190) 260 00t (0¥'1-¥9°0) S6°0 (S¥'1-69°0) 00'1 (I0%456) Yo
8z 24 .08 [ ¥9 SUBAS O "ON
(1v1-99) 6L (99-L9) 19 (LS-6¥) €6 . (6¥-1¥) S (1¥-61) 9¢ (98ueJ) uelpsy .
Syl Syl 1A 4" 1744 Elvl °N O1dH
G8L0 1800 S3uadsjad £€9°0 €910 d
0100 (E¥'1-29°0) ¥6°0 (S0'1-€¥°0) 89°0 001 (IL1-9L°0) V1L (¥6°1-68°0) 2€'1 (10%56) Hd
14 1 414 8y €9 SJUSAS jO "ON
(STY-¥€2) 262 (€€2-602) 022 (802-061) 661 (681-2L1) 181 (1L1-26) 8S1 (98ued) uelpsy
L8E1 L9Vl ochi 99¢! 144} ON Ol
d pudil G 9jiuind ¥ S1juind € 91U ¢ 81uing | 91RuINd
s9|luINy yiea( 492uen

siajaweJed pidi| yoes Jo sajijuinb 0} Suip4000e YlBSp JBOUED 104 SHSII dAIREISY °Z 9|qe ]

-113 -



ones 9QH 03 Ol

‘O1AH/D 1 ‘[o493s8joyo uisjosdodi Aysuap-ysiy uou ‘9 JQHUON :[04331s8|0yd uiejoudodi Aususp-ysiy ‘01aH ”_.ogwumv_or_o {e30} ‘D] ‘eseasip JejnoseAolp4ed ‘qAD

£180 0£9°0 9JusIa4ad 9160 9160 d
0€6°0 (59'1-89°0) 90°1 (P¥'1-65°0) 68°0 00’1 (99'1-v9°0) €0'} (CL'1-290) €01 (10%56) ¥
144 [43 Ge €€ 14 SJU9A3 JO "ON
(1'L1-06) 6'S (06-1¥) SV (Ly-v'e) L'E (V'e-672)2¢ (6C-G'1) 9T (93ued) uelpay
vevl oivi 11841 Livl LIVl ON D1dH/01
6L1°0 4t AV 9ouaJ9jad 9100 ¥100 d
$L00 (LET-58°0) ¢¥'| (L0T-2L0) 2T} 00l (60€-€1°L) ¥8°1 (8Le-v1'1) 06°L (10%S6) "
9¢ §3 G¢ 6€ LE SjuaAS JO "ON
(¥¥e-081) 661 (081-¥G1) 991 (¥S1-GEL) ¥¥i (6€1-G11) 621 (S11-G¥) 201 (e8ues) uelpsiy
Lyl 8lvl vivi 444" Gyl ON DTdHUON
8600 90¢0 99udJajad GEL0 ¢6L°0 . d
6920 (60°1-LED) €90 (§2'1-6¥°0) 8L°0 00t (Z1'1-e¥'0) 0L0 (v¥'1-29°0) G6°0 (10%S6) ¥Y
61 1€ oY 0¢ 8y SJUaA9 jo "ON
(1¥1-99) SL (99-L9) 19 (LG-6V) €6 (6v-1¥) SF (1¥-S1) 9¢ (e8ueJ) uelpsiy
Givl Syl 1A AN ocvi el °N O1aH
6090 09L°0 douUBJ94ad 220 G100 d
£20°0 (G6'1-89°0) GI'L (¥8'1-v¥9°0) 60°L 001 (¥€2-28°0) €€°1 (86C-C1'1) €81 (19%56) ¥
e 1€ YA A% 6t SUaA9 JO "ON
(Gev-v€2) 2S¢ (€€2-602) 022 (802-061) 661 (681-2L1) 181 (1L1-26) 8S1 (98ueJ) ueipay
L8E1 LoVl (1744} 99¢1 144! ON ol
d pusi] G 9|IuInH ARl £ dnpuInd ¢ 81Ny L 8Ny
se|luINY yzeaq gAd

sJo)sweded pidi| yoea Jo sajijuinb 03 3ulpioode Yieap AD 404 SHSU 3AIle|8Y ¢ 9|qe]

-119-



