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Original Article

Prevalence and Risk Factors for Diabetes: A Ten Year
Follow- up Study of the Yaeyama District of Okinawa

Kyoko Oxapal), Norihiro Furusyo??, Yasunori Sawavamab,
Yoko Kanamoro!), Masayuki Muratal and Jun Hayasub?

DDepartment of General Medicine, Kyvushu University Hospital, Fukuoka, Japan
Y Department of Environmental Medicine and Infectious Diseases, Faculty of
Medical Sciences, Kyushu University, Fukuoka, Japan

Abstract To clarify the prevalence and incidence of diabetes and to evaluate which risk factors are
predictive of future diabetes in the general population of Okinawa, 1,690 residents were screened in
1989 and 758 were prospectively followed-up in 1999. Of the 1,690 residents surveyed in 1989 and 1,
163 1n1999, diabetes was found in 91 (5.4%) in1989 and 52 (4.5%) in 1999. Residents with diabetes were
significantly older, more likely to have significantly higher levels of HbAlc, fasting glucose, serum
triglyceride, ALT, BMI, systolic blood pressure, and a history of hypertension than non diabetic
residents, both in 1989 and 1999. 717 residents who did not have diabetes at the 1989 screening were
re-examined in 1999. Among them, 17 (incidence rate 2.4%) had developed diabetes over the ten
years. Multivariate logistic regression analysis showed HbAlc, BMI, and systolic blood pressure to
be independent risk factors for newly developed diabetes (p < 0.0001, odds ratio ; 28.1, p = 0.020, odds
ratio ; 1.21, p = 0.039, odds ratio ; 1.04, respectively) after adjusting for age, sex, BMI, blood pressure,
hystory of hypertension, HbAlc, fasting glucose, serum triglyceride, ALT, and y GTP. Our results
showed that the prevalence and incidence of diabetes are low in the general population of the Yaeyama
district of Okinawa and that elevated HbAlc level, even in the normal range, is one of the best
predictors of diabetes. Following BMI and systolic blood pressure is important.
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. survey of the Japanese Ministry of Health and
Introduction .
Welfare showed that 7.4 million Japanese (approx-

Diabetes mellitus is related to a substantial imately 9.8% of the population) had glycosylated

increase in the risk of vascular disease, such as
ischemic heart disease and cerebrovascular
disease?. It has been estimated that 135 million
people had diabetes worldwide in 1989 and that
the number will increase to 300 million by 20257,
The greatest increases in the prevalence of
diabetes are expected to occur in Asia and Africa,
where the number of people with this disease may

triple by the end of the decade®. Indeed, a recent
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hemoglobin (HbAlc) of 6.9 % or greater, suggest-
ing that the Japanese trend in the prevalence of
diabetes closely matches the worldwide trend?.
The lifestyle and diet of the Japanese people have
changed dramatically since the end of World War
II”. However, in Okinawa, despite rapid changes
in lifestyle and regional politics, Okinawa's people
have maintained their culture of respect for their
ancestors and the elderly®. Okinawa is known
for having the highest longetivity in Japan and a
low rate of death due to cardiovascular disease”?.
We previously reported that the intima-media
thickness of Okinawa residents was significantly
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lower than that of K town residents in a town of
Fukuoka prefecture”. We thought, therefore,
the prevalence and incidence of diabetes mellitus
in Okinawa would be lower than the national
average of Japan.

The present study aims to address questions as
to whether or not the prevalence has changed
during the past decade and what factors contri-
bute to the development of diabetes in the
Yaeyama district of Okinawa. A further aim
was to estimate the incidence rate of diabetes

over the ten years.
Methods

2.1 Study area and subjects

The present study was done as a cohort
investigation between 1989 and 1999 in the
general population of the Yaeyama District of
Okinawa Prefecture, Japan. Okinawa is located
in the subtropical zone about 1,000 km south of the
main islands of Japan. The Yaeyama District is
in the southwestern part of Okinawa near Taiwan
and consists of Ishigaki, Hateruma, Iriomote,
Kohama, Taketomi, Kuroshima, and Yonaguni
Islands. The yearly average temperature and
humidity are 25.4 °C and 76 %, respectively.
After the Second World War, Okinawa was
occupied and governed by the United States until
it was returned to Japan in 1972. Traditional
Okinawan food is composed of rice, sweet
potatoes, soybeans, vegetables, seaweed, pork and
fish. A large-population, long term study of
residents of the Yaeyama District of Okinawa for
hepatitis B virus (HBV) markers has been carried
out by our laboratory since 1968'”. Free health
examinations, provided to all residents, were
announced by distributing written notices to all
households. Written informed consent was
obtained from each participant before testing.
The protocol of our study was reviewed and
approved by the Ethic Committee of Kyushu
University Hospital.

In 1989, a screening survey for the present
study was performed. A total of 1,712 residents

in 1989 and 1,235 residents in 1999 > 30 years of
age (67.1%, and 58.9% of the total population of this
age group, respectively) participated in the
examination. A physical examination, which
included measurement of height, weight, and
blood pressure, was given, and a routine blood
biochemistry was tested that included plasma
glucose, HbAlc, serum lipids, ALT (alanine
aminotransferase) and y GTP(y glutamyltrans-
ferase). Questionnaires covering personal and
family history of cardiovascular and other dis-
eases, as well as smoking and drinking habits,
were administered to 1,690 persons (793 males
and 897 females, age range 30-87 years, mean age
56.1 years) in 1989 and 1,163 persons (473 males
and 690 females, age range 30-89 years, mean age
61.0 years) in 1999. Blood pressure was mea-
sured twice in the right arm with a mercury
sphygmomanometer, with the subject in a sitting
position after taking a short rest. The second
measurement was used for the analysis. Body
mass index (BMI) was calculated as weight (kg)
divided by height in meters squared. Partici-
pants were defined as hypertensive if diastolic
blood pressure was > 90 mmHg, systolic blood
pressure > 140 mmHg, or if they were taking
antihypertensive medication. The participants
were classified as smokers if they smoked at least
one cigarette per day. Regular alcohol consump-
tion was defined as the consumption of at least
30g of alcohol per week for one year or more.

2.2 Biochemical measurements

Plasma glucose was measured by the glucose
oxidase method, and HbAlc levels were mea-
sured by high-pressure liquid chromatography
(MBC Laboratories, Inc., Tokyo, Japan). The
value for HbAlc (%) is etstimated as an NGSP
(National Glycohemoglobin Standaridization Prog-
ram) equivalent value (%) calculated by the
formula HbAlc(%) = HbAlc (JDS)(%) + 0.4%'".
Both serum ALT and y GTP concentrations
were determined by a Kkinetic ultraviolet ray
method based on the rate of reduced nicotinamide
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adenine dinucleotide oxidation. Serum total
cholesterol and triglyceride were measured
enzymatically.

2.3 Definition of diabetes

Of the 1,690 residents tested in 1989 and 1,163
tested in 1999, 376 (23.6%) and 334 (29.5%),
respectively, were hyperglycemic, with fasting
plasma glucose (FPG) of > 110 mg/dL (6.1
mmol/L) and < 126mg/dL (7.0 mmol/L), respec-
tively. All hyperglycemic participants were
asked to receive a 7bg oral glucose tolerance test
(OGTT), after fasting for 12-14 hours and
refraining from smoking, exercise, or other
unusual activity before the testing. 264 in 1989
and 273 in 1999 revisited a community center
where they were given OGTT. All OGTT were
carried out in the morning, using 75 g of glucose,
Trelan-G (Shimizu Pharmaceutical, Shimizu,
Japan) administered over 4 to 5 minutes under
supervision. Plasma glucose samples were taken
at baseline and 2 hours after the glucose load.
The following definitions of glucose tolerance,
recommended by JDS, were used in the present
study'? : diabetic type : FPG 126 mg/dL (7.0
mmol/L) or above or a 2-hour plasma glucose
value 200 mg/dL (11. 1 mmol/L) or above;
FPG between 110 and 125
mg/dL (6.1 and 6.9 mmol/L) or a 2-hour plasma
glucose value between 140 and 199 mg/dL (7.8
and 11.0 mmol/L) ; and normal type : not fitting

borderline type :

the criteria for the diabetic or borderline types.
After the testing, a diagonsis of diabetes was
based on the following: 1) fasting plasma glucose >
126mg/dL (7.0 mmol/L), 2) HbAlc > 6.9%, 3)
medication for diabetes, and 4) diabetic type after
75g oral glucose tolerance test (OGTT).

2.4 Incidence of diabetes

Of thel, 690 residents were screened in 1989,
932 residents were excluded because of missing
data or dropout, leaving 758 residents (296 men
and 462 women ; 55.0 = 12.5 years) who were
enrolled and followed up over the ten years. Of

these 758 residents, 41 continuously had diabetes,
leaving 717 residents for the calculation of the
incidence of diabetes.

2.5 Statistical analysis

Skewed variables were log-transformed before
analyses. Rates were compared by using
chi-squared test with continuity correction or by
Fisher's exact test when appropriate. Con-
tinuous data were expressed as mean values =
standard deviation (SD). Unpaired t-test or
Mann-Whitney U-test was used to compare the
means of samples between two groups. Multiple
logistic regression analysis was used to determine
the independent risk factors for the development
of diabetes mellitus. A p value < 0.05 was
considered to indicate statistical significance; all
tests were two-tailed. All statistical analyses
were performed on a personal computer with the
statistical package SPSS for Windows (IBM
PASW 18, Tokyo).

Results

The prevalence of diabetes by age and sex in
both 1989 and 1999 are shown in Table 1. In
1989, 793 subjects were men and 987 were women
(mean age 53.9 years for men, 55.0 years for
women). Of the 1,690 residents surveyed in 1989,
diabetes was found in 91 (5.4%), 61 (7.7%) men and
30 (3.3%) women. The prevalence was signifi-
cantly higher for men than for women (p<0.05).
No diabetes was found in any of the participants
under 30 years in 1989 . For residents 50-69
years—of—-age, the prevalence of diabetes was
significantly higher for men than for women
(50-59: 12.7% for men and 5.7% for women) (60-69:
11.0% for men and 2.4% for women) (p<0.05).

In 1999, 473 subjects were men and 690 were
women (mean age 60.0 years for men, 60.8 years
for women). Of the 1,163 residents surveyed in
1999, diabetes was found in 52 (4.5%), 24 (5.1%)
men and 28 (4.1%) women, with no measurable
difference between men and women. As in 1989,

no diabetes was found in any of the participant
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under 30 years. Only in residents 70-79

K. Okada et al.

Table 1 The prevalence of diabetes of Yaeyama district subjects in 1989 and in
1999 by age and sex

Age 1989 1999
(years) n diabetes ; n (%) n diabetes ; n (%)
Men
<30 49 0 11 0
30-39 155 4 (2.6) 40 1(2.5)
40-49 98 4 (4.1)7 100 0
50-59 166 21 (12.7)° 52 3(5.8)
60-69 173 19 (11.0)° 108 6 (5.6)
70-79 122 13 (10.7) 118 11 (9.3)°
>80 30 0 44 3(2.4)
total 793 61 (7.7)° 473 24 (5.1)
Women
<30 47 0 20 0
30-39 164 1(0.6) 74 1(1.4)
40-49 89 4 (4.5) 108 3(2.8)
50-59 211 12 (5.7) 69 4 (5.8)
60-69 211 5(2.4) 177 11(6.2)
70-79 139 8 (5.6) 176 5(2.8)
>80 36 0 66 4 (6.1)
total 897 30 (3.3) 690 28 (4.1)
Total 1690 91 (5.4) 1163 52 (4.5)

2P<0.05 vs. 1999
bP<(0.05 vs. women of each year

significantly higher values of HbAlc (p<0.001),

years-of-age was the prevalence of diabetes
significantly higher for men than for women (9.3%
for men and 2.8% for women, p<0.05). There was
no statistically significant difference in the change
in the prevalence of diabetes over the ten years
for either men or women In any age group.

The characteristics of the 1,690 residents tested
in 1989 and of the 1,163 in 1999, with or without
diabetes, are shown in Table 2. In 1989, 184 of 1,
599 subjects in the non diabetes group were given
75g¢ OGTT, and 52 (28.3%) were diagnosed as
borderline type and 132 (71.7%) as normal type
(data not shown). In 1989, residents with di-
abetes were significantly older (p<0.001), more
likely to be men (p<0.01), to drink alcohol (p<0.05),
and to have significantly higher values of BMI
(p<0.001) and blood pressure (systolic, p<0.001 ;
diastolic, p<0.01) than residents without diabetes.
Also, residents with diabetes were more likely to
have a history of hypertension (p<0.01) and to have

fasting plasma glucose (p<0.001), total cholesterol
(p<0.001), serum triglyceride (p<0.001), and ALT
(alanine aminotransferase) (p<0.01). The preva-
lence of smoking and y GTP values were not
significantly different between the diabetes and
non-diabetes groups.

In 1999, 244 subjects in the non diabetes group
were given 75g OGTT, and 73 (29.9%) were
diagnosed as borderline type and 171(70.1%) as
normal type (data not shown). In 1999, residents
with diabetes were significantly older ($<0.01) and
had significantly higher BMI (»<0.01) and systolic
blood pressure (p<0.01) than residents without
diabetes. Also, residents with diabetes were
more likely to have a history of hypertension (p<0.
05) and higher HbAlc (p<0.001), and higher levels
of fasting plasma glucose (p<0.001), serum trig-
lyceride (p<0.05), ALT (p<0.01) and y GTP (p<0.
001). However, smoking and alcohol use, diasto-
lic blood pressure, and total cholesterol were not
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Table 2 Characteristics of 1,690 subjects in 1989 and 1,163 subjects in 1999 with or without diabetes

diabetes p-value
Variables diabetes non diabetes diabetes non diabetes
n=91 n-1,509  Prvale n= 52 n=1,111  Pvalie

Age (years) 60.3 £9.8 54.3 £15.9 <0.001 66.7 = 12.3 60.3 £16.1 <0.01
Men (N (%)) 61 (67.0) 732 (45.8) <0.01 24 (46.2) 449 (40.4) 0.412
HbAlc (%) 6.0x1.3 49+05 <0.001 7.5*1.5 54%0.4 <0.001
fasting plasma glucose (mg/dl) 155.1 = 53.3 93.9 £ 22.5 <0.001 159.3 = 39.5 95.4 £10.1 <0.001
BMI (kg/m?) 24.6 £12.4 23.0 £10.3 <0.001 25.2+16.4 23.5=12.4 <0.01
Blood pressure (mmHg)

Systolic 131.8 £15.7 125.6 £15.8 <0.001 137.0 £13.9 130.3 £ 17.3 <0.01

Diastolic 75.2 £ 8.4 72.3 8.4 <0.01 78.5 8.1 78.1 £10.4 0.788
Clinical history

Hypertension (N(%)) 26 (28.6) 266 (16.9) <0.01 23 (44.2) 312 (28.1) <0.05
Smoking (N (%)) 27 (29.6) 398 (24.9) 0.34 12(23.1) 230 (20.7) 0.18
Alcohol (N (%)) 44 (48.4) 501 (35.1)  <0.05 21 (40.5) 411 (37.0) 0.564
Total cholesterol (mg/dl) 208.2 £ 37.5 193.5 £36.5 <0.001  205.6 £40.0  200.1 £35.9  0.283
Serum triglycerides (mg/dl) 243.6 £ 171.4 149.8 = 107.3 <0.001  171.9 = 133.1 140.1 = 110.6 <0.05
ALT (IU/L) 18.0 9.9 14.7+10.3 <0.01 28.9£25.4 21.8 £16.8 <0.01
y GTP (IU/L) 24.2 £18.1 19.9+3.2 0.226 85.5 £ 183.8 45.0 +67.6 <0.001

Data represents the mean value = SD. or number (%) of subjects.
HbAlc ; hemoglobin Alc is estimated as an NGSPequivalent value (%) calculated by the formula HbAlc (%) = HBAlc (JDS) (%) + 0.4%.
BMI ; body mass index, ALT ; alanine aminotransferase, y GTP ; y glutamyltransferase.

Table 3 Comparison of 1989 data between newly diagnosed diabetes group and no diabetes
group over the ten years

Newly developed  without diabetes

Variables diabetes n=17 n=700 prvalue

Age 59.7 = 13.3 54.9 = 12.5 0.113
Men (N(%)) 8 (47.1) 268 (38.3) 0.629
HbAlc (%) 54=*0.5 4.9 0.5 <0.001
fasting plasma glucose (mg/dl) 104.9 = 32.2 94.0 = 20.8 <0.05
BMI (kg/m?) 25.2+4.5 23.3 £ 3.1 <0.01
Blood pressure (mmHg)

Systolic 134.7 £ 17.7 124.3 = 14 .4 <0.01

Diastolic 75.6 £ 11.6 71.8 7.7 <0.05
Clinical history

Hypertension (N(%)) 5(29.4) 103 (14.9) 0.194
Total cholesterol (mg/dl) 189.1 + 37.3 194.8 = 36.2 0.156
Serum triglycerides (mg/dl) 127.2 £ 39.1 151.4 = 97 .4 0.307
ALT (IU/L) 16.2+7.0 14.6 £ 9.2 0.454
y GTP (IU/L) 22.3 = 20.0 18.8 £ 25.9 0.583

Data represents the mean value = S.D. or number (%) of subjects.

HbAlc (hemoglobin Alc) is estimated as an NGSP equivalent value (%) calculated by the formula HbAlc(%) =
HBAIlc (JDS) (%)+ 0.4%.

BMI ; body mass index, ALT ; alanine aminotransferase, y GTP ; y glutamyltransferase.
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Table 4 Odds ratio of incidence of diabetes over the ten years by multiple logistic regression

analysis

Variable (unit) Adjusted odds ratio* 95% CI p-value
HbAlc(%) 28.1 6.740-116.9 <0.0001
BMI (kg/m?) 1.031-1.424 0.020
Systolic blood pressure (mmHg) 1.012-1.066 0.039

*Multivariate adjustment was made for age, sex, body mass index, blood pressure hystory of hypertension, HbAlc,
fasting glucose, triglyceride,alanine aminotransferase, and y glutamyltransferase.

significantly different between the diabetes and
non diabetes groups.

Among 717 subjects who did not have diabetes
at the 1989 screening, 17 (8 men and 9 women) had
developed diabetes over the ten years. Table 3
shows a comparison of 1989 baseline data
between newly developed diabetes (n = 17) and
non diabetes group (n = 700). The incidence of
new diabetes was 24%. Of the 17 cases of newly
developed dibetes, all of whom were given 75g
OGTT inl989, 5 (29.4%) were borderline type and
12 (70.6%) were normal type in 1989. Of the 700
in the non diabetes group, 147 were given
75¢OGTT in 1989, with 33 (22.4%) borderline type
and 114 (77.6%) normal type by blood test or 75g
OGTT (data not shown). The newly developed
diabetes group had significantly higher values of
HbAlc (p<0.001), fasting plasma glucose (p<0.01),
BMI (p<0.01) and blood pressure (systolic, p<0.01 ;
diastolic, p<0.05) than the non diabetes group.

Multivariate logistic regression analysis
showed HbAlc, BMI, and systolic blood pressure
to be independent risk factors for newly de-
veloped diabetes after adjusting for age, sex, BMI,
blood pressure, hystory of hypertension, serum
triglyceride, ALT, and y GTP (Table 4).

Discussion

The prevalence and incidence of diabetes in
theYaeyama district of Okinawa prefecture
during the last decade was investigated to
determine the relationship between the develop-
ment of diabetes and lifestyle. Our study showed
that the prevalence of diabetes was 5.4% in 1989
(7.7% for men, 3.2% for women) and 4.5% in 1999 (5.
1% for men, 4.1% for women) of all individuals who

underwent health screening. These rates were
lower than the national average in Japan, which
was estimated on the basis of HbAlc values® The
incidence of new diabetes in this district, 2.4%
over the ten years, was also lower than that of
other parts of Japan'®. This may be because
Okinawan people have maintained their tradition-
al culture and lifestyle, so that the prevalence and
incidence of diabetes were low, as in our previous
report that the intima-media thickness of Okina-
wa residents was significantly lower than that of
K town residents of Fukuoka prefecture”. Men
had a significantly higher prevalence of diabetes
than women in1989, especially those in their fifties
and sixties. In Japan, there is no solid data to
suggest that the prevalence of diabetes differs by
gender. However, some Japanese studies have
shown that the frequency of diabetes is higher for
men than women, as did our study®. In
contrast, the third National Health and Nutrition
Examination Survey in the US showed that adult
men and women of all races had a similar
prevalence of diabetes. Genetic factors, lifestyle
factors, and/or the level of physical activity might
explain these differences.

In this study, residents with diabetes were
more likely to have significantly higher values of
BMI, blood pressure, serum triglyceride, ALT,
and y GTP than non diabetic residents, both in
1989 and 1999. Higher BMI, hypertension, and
dyslipidemia are the main components of metabo-
lic syndrome!®. It has also been reported that
non-alcoholic steatohepatitis (NASH) is a hepatic
expression of this syndrome'”. It is generally
accepted that insulin resistance is the central

pathogenic mechanism of metabolic syndrome



Prevalence and risk factors for diabetes 221

and that it plays a major role in the development
of type 2 diabetes'®. Indeed, prospective studies
have revealed that insulin resistance predates the
onset of type 2 diabetes by 10 to 20 years, and it
has been reported to be the best clinical predictor
of the subsequent development of type 2
diabetes'??.

assume that screening for diabetes would be

Therefore, it 1s reasonable to

essential for persons with metabolic syndrome.
Participants with newly developed diabetes had
significantly higher values of HbAlc than non-
diabetes subjects, and HbAlc was the strongest
independent risk factor for incident diabetes in
this study. Previous studies showed that HbAlc
was a predictor of diabetes, but only for high-risk

D22 Tn contrast, Pradhan et al. have

populations
revealed an increased diabetes risk even with
HbAlc levels between 5.0% and 5.5%, values
within the normal range among healthy mid-
dle-aged subjects®. Our study also showed that
the mean HbAlc level of newly developed
diabetes subjects was 5.4 * 0.5%, which is within
the normal range. These results suggest that we
should pay careful attention to people whose
HbAlc level is in the normal range, which is not
generally considered indicative of high risk in
routine clinical practice.

Our data showed that subjects with newly
developed diabetes in the ten year follow-up had
significantly higher BMI values than non-di-
abetes subjects and that BMI was an independent
risk factor for incident diabetes. Cross-sectional
studies of the BMI of Japanese and other Asians®?
have reported dose-response relationships be-
tween BMI and the prevalence of diabetes over a
wide range of BML. Nagaya et al?® found that an
increase in BMI of lkg/m? raised the risk for
incident diabetes by 26% for Japanese men and by
24% for Japanese women. It is known that
Japanese are susceptible to diabetes, even when
they are not obese (BMI<25%°. Body-weight
control is simple and, from a medical cost
standpoint, would obviously be one of the most

effective strategies for preventing diabetes.

It has been reported that type 2 diabetes
mellitus is almost 2.5 times as likely to develop in
subjects with hypertension as in subjects with
normal blood pressure’?”. In addition to hyper-
tension , high normal blood pressure (no history of
hypertension and a blood pressure of 130-139/
85-89mmHg) and prehypertension (a blood press-
ure 120-139/80-89mmHg) were associated with
an increased risk of developing type 2
diabetes®*,

revealed that 62% of diabetic patients have

A Japanese epidemiological study

hypertension compared to 32% of normal glucose
tolerance subjects who have hypertension®” In
our study, systolic blood pressure was one of the
independent risk factors for newly developed
diabetes identified after adjusiting for variables.
Our results suggest that the prognostic signifi-
cance of elevated blood pressure may warrant a
emphasis in primary prevention in Japanese
residents.

There are several limitations in this study.
First, the participants were voluntary attendants
for a health check-up, thus they may have been
more conscious of health and had a more healthy
lifestyle than the residents who did not partici-
pate. Second, we could not perform OGTT for all
the subjects with fasting hyperglycemia between
110 and 125mg/dl. Subjects with lower fasting
glucose than 110mg/dl might have 200mg/dl or
above with the 2-hr plasma glucose in OGTT.
Therefore, our data may underestimate the true
prevalence and incidence of diabetes. Third, the
effects of medication on the incidence of diabetes
were not examined. Finally, other possible
confounding factors, such as socioeconomic condi-
tion, education, and physical activity were not
examined in this study.

In conclusion, our results showed that the
prevalence and the incidence of diabetes are low
in the general population of the Yaeyama district
of Okinawa and that elevated HbAlc level, even in
the normal range, is the best predictor of diabetes,
Following BMI and systemic blood pressure is
Important.
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10 FEDEHHAEICK D HFRENELMXICE TS
RRRBEREEBEBEERRVZOEKREFICOVTORKRE

FUHIREA B AR AR
il H =, HEZES @SR FEEZ &K & il

[BR] dAREAE I L O — B ERICB T, BEREOAF K O 10 1% OHERFE O FHFERER
& ZFDOERIK IOV THRE L 7.

[5%:] 1989 412 1,693 %, 1999 4E12 1,163 & 12xf LIERMZ = itifT L7-. #ERFEOZRIIL, O%
JERFIMAEAE 25 126mg/dl VL 1@ HbAlc6.9% (EIFRFEHEME) DL E@BERFIGHE @D 75 g Bl £ i
R R ADHEIRIFEL O3 I TR L 72

[F52R] 1989 4 12Mis & T 7ER 1,693 £ ) BEF 91 £ (5.4%) HYHEIRIE & W S, 1999 47
1X1,163 %09 bElF 524 (4.5%) WHERIE & ZWr S N72Ds, FEGEENEILIERED b o7z,
PEIRIE & 2l S 7 ERIE, FRERBER & T, s, BMI, DG#RIIME, & ImEo/mE, i
EHEEE, ALT E2EEICEMETH - 72, BEFFHATEET 1989 FERFIZIFHEIRIH TH - 72 717
LOFERDH B, 17 205 10 SERRITHBUHERFICREE L T (REZ2.4%). HERIEISIE DM
3L 72 fERR - & L C, HbAle, BMI, WU M A3 H S u72 (p<0.0001, odds ratio ; 28.1,
p=0.020, odds ratio ; 1.21, p=0.039, odds ratio ; 1.04, respectively).

Uidam] oA AE L X O —MERIE, bl & B RB O A=K OHEEZFEME <, HbAlc,
BMI, JUHEHMEASIE#H BN TH > THREMRR IR ) 9 5 2 LRSI,





