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Summary. We determined the population-based pr valence 

of diabete mellitus in members or the J apane ·e community. 

H isayama aged 40-79 y ears old by a 75-g oral glucose toler­

ance test. The basic population used to calculate diabetic 
prevalence was L077 men (72.8% of the whole population 

in the same age range) and 1.413 women (80.8%) including 

ten diabetic patients on insulin therapy. In addition. we com­

pared the prevalence of history of diabetes which wa ac­
quired hy int rview or questionnaire. between participants 

and non-participants in the 75-g oral gluco e tolerance test. 

but they were not statistically different. The age-adjusted 

prevalence of diabetc to world population was 12.7% for 

Several studies have reported the pr valence or diabetes 
mellitus among the Japanese general population, which 
had been determined by oral glueo c tolerance testing 
(OGTT) [ 1-6]. Although the criteria used to creen for 
diabetes wa either the same or very similar to that of the 
World Health Organization (WH01 ( 1985) [7], the re­
ported prevalence rates were less frequent compared to 
those from Japanese immigrant in the United States [6, 8. 
9] or cast Asian-Pacific populations [10. 11-13]. This may 
partly be due to the low rates of participation from the 
whole population (less than 15 %) or to the different 
screening methods utilized in the Japanese studic . In one 

tudy [4]. for example. the 75-g OGTT was performed 
only on subjects who had glycosuria . 

We attempted to c timatc the true prevalence of 
diabetes among the Japanese general population u ing a 
75-g OGTT for testing the majority of residents in the 
town of Hi ayama. Kyushu. Japan. Furthermore. we com­
pared the frequency of a diabetic hi tory between the par­
ticipant. and non-participants to confirm that there was 
no skewed bias among the participating ubjects. 

men and 8.-J.% for women. and that of impaired glucose 

tolerance was 19.n% for men and 18.-tt};) Cor women. These 

Cigure · >veJ-c much higher than those previously reported 

from several Japanes e communitie�. The results obtained 
from the present tudy could reveal true prevalence of 
diabetes among the Japanese population. In addition. the 

reason· for the increasing prevalence or diabetes among the 

recent Japanese population an: also discussed. 

Key words: Prevalence or diabetc_ mel! it us. 75-g oral gl uco c 

tolerance tc t. a Japanese community. population-based epi­

demiologic study. Hisayama. 

Subjects and methods 

Tltc !own of 1/im_I'OIIIo one/ if inlwhiwms: Hisayama is a subrural 
town locateJ approximate!� J.1 north anJ aJjacent to the city of 
Fukuoka. l t has a population or 1.16 mill ion and is a large urban cen­
tre on Kyushu l slanJ in the southern part of Japan. The population 
or the tO\\ n is approximate!� 7.000 anJ this number of inhabitant· 
has been stable for 30 years. 

According to the 1985 census. the age distribution or the 
Hisayama population wa!> almo t identical to that of the v hole 
of Japan. but the frequency of persons aged 65 year· or over in 
I isayama was slightly higher (12.2% vs 10.3%. respectively) 
[I-f. IS]. 

The occupations of the subjects were categorizeJ into three types 
according to the cen�u� for labour and products in Japan. Of the em­
ployeJ population agcJ -f(l-79 year<; in the town. 14.6% were en­
gageJ in primary indu<;try (agriculture. fi<;hery. forestry). 2�Ui% in 
seconJmy inuustry (mining. construction. manufacture). and 55.6<Yo 
in tertiary industry (commerce. restaurant. transport. communica­
tion. finance. insurance. supplier with electricity. gas or water, re<il 
estate business . service industry. uncla�sified official bu ·iness) 116]. 
The frequency-distribution W < lS very ·imilar to that of all Japanese 
employees in the same age-range: 14.5% . .13.4% and 52.2%. respec­
tively [ 17]. 

A nutritional survey of Hisayama re ·ident � was conducted in 
19R5I!R]. The carbohydrate and fat energy ratio to the total energy 
intake were 0.56. 0.25. respectively. These were similar to the data 
from a I 9Kl) National utritional Survey which was based on a 
random sample or approximately 20.000 ubjects selected from 
300 areas throughout Japan (0.59, 0.26. respectively) [ 19]. 
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Residents in I-lisayama. Fukuoka. 19R8. aged 40-79 years (n = 3227) 

Participation in 
screening examination 

(n = 2587. participation 
rate 80.2%) 

OGTTsample 
(n=2480) 

male 
(n = I 073) 
female 
(n = 1407) 

U nscreen ed with 
75-gOGTT(n = 107) 

After breakfast 
(n = 82) 

Diabetes on insulin 
therapy(n= 10) 

Others(n= 15) 

Fi g. I. Flow diagram of the study 

Non-participation 
(n = 640) 

Responder to 
his tory inquiry 
of diabetes 

(n = 569) 

Non-re ponder 
(n = 71) 

Table l. Participation of the subjects(%) in a medical history inter­
view and oral glucose tolerance lest (OGTT) 

Sex Age Study Participation Participation 
(year ) population in history inquiry in OGTT 

(11) (11) (%) (11) (%) 

Male 40-49 508 -ItO 95.1 320 63.0 
50-59 444 436 98.2 31 9 74.1 
60-69 347 343 98.8 284 81.8 
70-79 180 179 99.4 144 80.0 

Total 1479 1441 97.4 1077 72.8 

Fen wit' 40-49 .'i65 541 95.8 414 73.3 
50-59 513 5 06 98.6 -118 83.-1 
60--69 -Il-l -113 99.8 366 88.4 
70-79 256 255 99.6 205 80.1 

Total 1748 1715 98.1 lcll3 80.8 

The f/isa\'{/111(1 sliuly: A prospective population survey ha been con­
ducted in the town of Hisayama since 1961 and is still ongoing. The 
initial aim of the study was to elucidate the true incidence uf cerebral 
stroke and its risk factors among the general population of Japan 
120]. since cerebrovascular disease was the leading cause or death for 
the Japanese at that time. The design of the study is fundamentally 
that or a cohort study. and a prospective follow-up was focussed on 
subjects aged 40 or over. beyond which the frequency of cardiovascu­
lar disca ·cs is expected either tcpwisc or abruptly to increase. A 
maximum dfort was made in order to include more than 80°'o or 
90% of the residents aged 40 or over in the cohort population. We 
have now established two study cohort:, aged 40 or over in 1961 and 
llJ74I21]. respectively. and each has been followed-up since then in 
the same manner. /\nv newlv occurring cardiovascular diseases in­
cluding cerebral stroke amc)ng the col1orl population. were scru­
tinized based on clinical information including a neurovascular 
examination by the study team. as well as cranial computed tomo­
graphy or other diagnostic methods. W hen a subject died. the 
cause(s) or· death was verified by autopsy at the Department or Pa­
thology. Kyushu University and detailed pathologic findings have 
been accumulated. The total autopsy rate throughout the folilm -up 
reached 82 . 4 c'lh. Physical or biomedical chantcteristics for the resi­
dents including blood prc·sure. anthropometric measures. urina­
lysis. electrocardiogram. serum cholesterol etc. were determined by 
the cross-sectional examination. carried out 'either every 1 or 
S years. and their relationship to the occurrence of cardiovascular 
diseases' a studied. Scver<il reports have already described the in­
cidence of cerebral st rokc and coronarv heart disease and their char­
acteristics. risk factors for cardiovascular disease and its changing 
pattern during the long-term follow-up 121-2-11. Pre,·alcnce stu�lie� 
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on diabetes mellitus have alreadv been conducted in 1961 and in 
llJTi-1974 [2.'i]. however. the design and methods of these studies 
were not completely satisfactory. We have also obscrYed that im­
paired glucose tolerance i-., an independent <:�nd strong risk factor for 
ccrebral infarction [261. Thu'>. a ne\\ and more extensive study on the 
pre, alence of diabetes among the l-lisayama population was justi­
fied. 

The presenu111dy: We studied the pre\ alcnce of diabetes at n regular. 
cross-scctiona I examination during the period between 29 June 198� 
and I-I November 1988. sing thc town registr\'. 82 individuals ""ere 
excluded. "'ho had been uncler long-tcrm

�
medical care for various 

chronic disease�. Thus. a total of 3.227 residents aged -10-7lJ vear<> 
old of both sexes comprised the baseline study porulation (Fig. I). 
Of these. 2.587 '>Ubjcct<. (X0.2'.Yo) consented to participate in the 
study. 

The screening examination included an in ten ie\\ at which in­
quirie ·\\'ere made about diabetes. hypertension. stroke. ischacmic 
heart disease and other chronic diseases pre\ iou'>l� diagno-;cd hy 
physicians and also about an� drugs including insulin and oral h:- po­
glycacmic agents that had been pre' iou!:.ly prescribed. Que�tions on 
personal drinking. and smoking habit<; wcn.: abo asked. At the inter­
views. participants who \\ ere fasting could undergo the OGTT. but 
82 subjects \\ ere excluded. since the:; had already eaten breakfast. 
Four men and six \\ omen were on insulin therapy for Type 2 (non-in­
�ulin dependent) diabcte�. "hich had been dingnosed b) their at­
tendant physicians. Wc could not complete the OGTT in 15 subject'> 
due to complaint of nausea or general fatigue during the ingestion 
of glucose. Subjects recei' ing oral hypoglycacmic agents omitted 
their medication until after the OGTT. Altogether. the OGIT "as 
completed by 1.073 men and I .c-1-07 "omen. 

The study subjects ingested glucose and other carbohydrme sol­
utions equivalent to 75 g of an hydrate g.luco<>e (Trclan G. Shimi;u 
Pharmaceutical. Shimizu. Japan) bet"een 08.00 and llUO hours 
after at least a 12-h overnight fast. For determination of plasma glu­
cose and total cholcsterol. blood was dnt\\ n twice from an antecubi­
tal vein before and 120 min after ingestion of the glucose using vacu­
tainer tubes with heparin. DT . and fluoridated natrium and tubes 
to which no drug was added. Blood specimens were then transferred 
immediately after venepuncture to the central study laboratory 

(JML Inc .. Fukuoka. Japan) in icc-cooled containers. \\ here the 
tubes \\'Crc centrifuged. and serum or plasma "a<> separated. Plasma 
gluco c was determined by the glucose-oxidase method using a 
Glucorodcr-M 1<2 (A & T Inc .. Tokyo. Jaran ). 

Total cholesterol lcveb were determincd em·ymatically in a fast­
ing blood sample using an autoanalyser (TBA-SOS: Toshiba Inc .. 
Tokyo.Jaran). 

Blood pressures were obtained three times using a mercury 
sphygmomannmeter (standard i;c cull) in a sitting po:,itiun. T he 
average of the \'a lues \\'as recorded. 

Subscapular and triceps sJ,;infold thickness. height. and body 
\\'eight were measured in the standing position. sing a Kcys-Brosek 
skinfolcl calirer (lmoto I J,;akiJ.;ai Inc .. FuJ.;uoka. Japan). subscapular 
·kin fold thickness was measured ju:-t below the inferior angle of the 

right capula. Triceps skin fold thicJ.;ness was dctcrmincd in the mid­
line of the posterior aspect of the right arm. over the triceps muscle. 
at a point mid,\ ay between the acromial proce-;s of the scapula and 
inferior margin or the olecranon proce-;s of the ulna. Body mass 
index (13M I) was ddincd as wcig.ht (kg) divided by the '>quare of t he 
height (m). 

ccording to the criteria recommended by the WHO ( 19�5) [7j. 
the cxamincd subjects "ere divided into threc groups: diabcte� mel­
litus. impaircd glucosc tolerance. and normal gluco�c tolcrancc. T he 
inclusion into diabetes mellitus required fasting plasma glucose 
being cqual to or greatcr than 7.P. mmol/1 or �-h plasma glucose value 
equal to or grcater than 11.1 mmol/1. Subjects with fasting plasma 
glucose lcs� than 7.� mmol/1 and 2-h value between 7.P. and 
11.1 mmol/1 "ere catcgori;ed as having impaired glucose tolerance. 

For the prevalcncc 'itudy, we included ten subjects who were re­
cciving insulin in the analysis. resulting in a total of 1.077 men 
(7 2.8% of male population aged 40 or over) and l.-+IJ women 
(80.8%) as the ..,tudy subjech (Table l ). 
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Table 2. Comparison of the frequencies of subjects \\ ith history of 
diabete between participants and non-participants in the oral 
gluco�e tolerance test 

ex Age Participants Non-participant· 
(year�) Subjects Case� ubjects Cases 

(II) (17) (%) (II I (II) (0;0) 

.Hole �0---+9 3:20 IH 5.6 163 H -+.9 
50-59 3:?.lJ �J 13.1 107 13 Ll 
60--0lJ 284 ]7 13.0 59 9 15.] 
70-79 144 17 11.8 35 6 17.1 

Total 1077 115 10.7 36� 36 9.9 

Female -+0---+9 �14 10 2.-+ 127 J 2A 
50-59 �28 ..,.., 5.1 7t 6.-+ 
60-6lJ 366 40 IO.LJ -+7 5 10.6 
70-7<1 205 14 6.( 50 6 12.0 

Total 1413 86 6.1 302 ILJ 6.3 

Cases. ubjects \\'ith a positive history of diabete 

Table 3. Comparison of the data bct\\·een participants in the present 
OGTT study and the a tiona II utritional Survey 1989 

SkinfolcJ thicknessb 
(mm) 

Total cholesterol 
(mmol/1) 

Hyperten�ion' 

Habit of drinking 

Habit ohmoking 

Male 

Partici- ational·' 
pants . urvey 
in OGTT 

(mean) (mean) 

7" __ ) 2H 

5.1:?. 5.20 

(%) (%) 
16.9 21.3 

62.1 53.9 

.:-0.2 51.9 

Female 

Partici- ational' 
pants Survey 
in OGIT 

(mean) (mean) 

37 39 

5.56 5.48 

(%) (%) 
I 1. I 14.5 

lJ. l o.2 

6.7 8.8 

"Age adju'>tecJ to the participants in the OGIT studv. 
h um of triceps skinfolcJ thickness and subscapular �nc 
'Systolic blood pre sure � 160 mmllg and/or diastolic blood pres­
sure � 95 mm Hg. 
OGTT Oral glucose tolerance te t 

Since the participation rates in younger age groups were relative­
ly low ( < 80%) compared with those in the older age group . the 
medical historic� (especially previous diagnoses of diabetes) or the 
non-at tenders were obtained by either mail or telephone to certify 
that the tudy subjects did not de\ iate from the whole population. or 
the 640 non-at tenders. 569 subjects (88.9%) provided information 
regarding their hi�tory of previously diagnosed diabete� by physi­
ciam and reasons for non-at ten dance (Fig. I)- Therefore. \\ e could 
collect information on whether he or she had previc)LJ� diagnosi. of 
diabetes out of a grand total of I .441 men (Sl7.4% of the male resi­
dents) and I ,715 women (9K. l 'X,) including both the attendcr� and 
non-attcnclc:rs (Table I). 

The main reason that non-attenders \\OUid not participate in the 
OGTT examination was most often prior health screening by their 
family doctor or at place� of employment. In addition, some subJects 
rdused to undergo the examination became or a lack of fn.:e time 
due to their work\chedule. 

S ra r ist ica I an a/ y sis 

The SAS computer package (SAS Institute. Cary, C. U SA) was 
used to perform the two-tailed. tudent's /-test and chi-square test 
[27] for stati�tic calculations. A box-and-whisker plot was also gener­
ated u. ing the SPLOT procedure in this computer package [2H]. 
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2-h plasma glucose (mmol/1) 

....--

.----

3 5 10 15 20 25 
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30 33 
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Fig.2. Frequency disLributions of 2-h post-load glucose levels in Hi­
·ayama residents aged 40-79 years old. Upper panel. male subjecLs: 
lower panel. female ubjects 

Results 

We compared the frequency of the subjects who had a pre­
viou history of diabetes between the non-participants 
and participants in the OGTT (Table 2). There was a 
higher frequency of diabetes history for the non-partici­
pants in the distribution of men aged 60-79 and women 
aged 70-79 than for the participants, but the difference 
wa not significant in any age or sex group (p > 0.05). 

To confirm that the subjects participating in the 
OGTT were similar to the general population, we com­
pared the characteristics of the participants with those of 
the subjects from the National Nutritional Survey 1989, 
who had been randomly selected throughout Japan ll 9] 
(Table 3). The skinfold thickness and the frequency of 
hypertension for our study subjects were lower than those 
in the National Survey, while the frequency of alcohol con­
sumption was higher. However, the differences were not 
large. The BMI of our tudy subjects was 22.9 kg/m2 for 
men and 23. 0 kg/m2 for women. These were similar to the 
data estimated from the mean values of height and weight 
of subjects aged 20 or over in the National Nutritional 
Survey ; 22.1-l kg/m2, 22.5 kg/m2, respectively. 

Figure 2 presents the frequency distribution of 2-h 
post-load glucose values. The distribution was unimodal 
and skewed toward the upper glucose levels. The di tribu­
tion in male subjects revealed a small peak around 
20 mmol/1 of2-h plasma glucose, but thi did not necessarily 
represent a bimodal pattern. 
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Fig.3. DisLribution of 2-h pia ma glucose. Box-whisker plot: The 
bottom and top edge of the box arc located at the sample 2.'ith and 
75th percentiles. The center hori7ontal line is drawn at the sample 
median and plus sign is at the ample mean. The central vertical line 
extended from the box a far as the data extend to a distance of. at 
mo·t. 1.0 interquartile range . The interquartile range i the di lance 
between the 25th and the 75th sample percentiles. Any value more 
extreme than Lhi is marked with an open circle if iL is within the 
1.5 interquartile ranges of the box. or with a solid circle if it is still 
more extreme 
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Figure 3 is a box-and-whisker plot of 2-h-pla rna glLL­
cose by sex and age-decades, presenting the values of the 
mean, median. 25th and 75th percentile and extremely 
deviated values. The same kewed di tribution in every 
age-decade for both exes wa ob. erved. 

Table 4 show the prevalence of diabetes and impaired 
glucose tolerance by sex and age groups. Among persons 
under 60 years of age. the prevalence of diabetes for men 
was higher than that for women (p < 0.05): in particular. 
the prevalence for men aged 50-59 was 19.5%. which was 
the highest among all age and ex group .. There was no 

tati tical difference after the age of 60 bet\veen men and 
women (p > 0.05 ). After the age group. were adjusted to 
world standard population [29[. the overall prevalence of 
diabetc wa 12.7% for men. and K.--l% for 'v\Omen. The 
prevalence of impaired glucose tolerance for male sub­
jects aged 60-69 wa 27.5%. which wa the highe t among 
all male groups, while that for women increased with 
advanced age-decade . There was no significant dif­
ference in the prevalence of impaired glucose tolerance 
between men and women in any age group (p > 0.05 ). The 
overall age-adju ted prevalence wa 19.6% for men and 
18.4% for women. 

Discussion 

Table 5 summarizes the prevalence rates of diabetes 
previously reported from Japane e communities and 
Japanese immigrant to nitcd tates. The age-adjusted 
prevalence of diabetc among resident of Hi ayama in 
the pre ent tudy was 12.7% for men and 8.4% for 
worn n. which was much higher than thos reported from 
other community studies in Japan [ 1-6] except for women 
in the study conducted in Hiroshima l6[. 

Table 4. Prevalence or diabete and impaired glucose tolerance in participants in OGTT 

ge Male 
(years) Subject 

(11) 

Diabetes 
40-49 320 
50-SY 32t) 
60-69 284 
70-79 144 

Total 1077 

Age-adjust eel' 

Impairer/ p,l11cose 10lem11ce 

40-49 
50-SlJ 
60-6Y 
70-79 

Total 

Age-adjusted' 

]20 
32lJ 
:?.H-+ 
!-+� 

1()77 

"p < 0.0) vs female subjects. 

24 
6� 
37 
I� 

143 

49 
61 
7H 
J 1 

2 IY 

h 9)% con ricJence interval is given in parentheses. 
cAge adjusted to world standard population. 

(%) 

7.5'' 
19.5'' 
U.O 

12.5 

13.3 
(I 1.3-15.3 )1' 

12.7 
( I  0.7-14.7)" 

15.3 
IH.5 
?.7 .5 
21.5 

20.3 
( 17.9-22.7)11 

19.6 
( 17.2-22.0)" 

Female 

Subjects Cases 
(II) (II) 

-+ I� 16 
42H 39 
366 )( ) 
205 2-+ 

I� 13 129 

414 .'iX 
-+2H 7K 
366 ( _1 

205 )� 

1-H3 273 

(%) 

3.LJ 
9.1 

13.7 
11.7 

9.1 
(7 6-10.6)" 

H.-+ 
(7.0 9.X)" 

1�.0 
IK.2 
_2.7 
26.3 

19.3 
( 17 3-21�)" 

IKA 
( I  6.4 20.4 )" 

ale/ Female 
ratio 

1.9 
2.1 
O.Y 
1.1 

1.1 
1.0 
1.2 
O.H 

0 JTT, Oral gluco<;e tolerance test: Ca-;es. '>ubjects with diahete:, or 
impaired glucose tolerance 
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Table 5. Pre\ alence rate-; for c.Jiabete� from o.,un ey.., in Japan anJ of Japanese immigrant� to the United State . .., 
Authors [RcfcrcnceJ Year Region ountry Pre\ ale nee 

Kita;m, a et ai.J1] 19�1 19�2 Tok:-o Japan 
Takashina et al. (21 19,'1 19H2 6 rural Japan 

areas 
I akamur<l et ai.J3] jl)�2 Kumamoto Japan 

prefecture 
Shigeta ct al. [-+1 1983' higa Japan 

prefecture 
Baba et ai.J5J 1960-1975 Kasai Japan 

cit� 
I lara ct al. [n] 197X 1980 Hiroshima Japan 

prefect urc 
I lara et ai.J6l 1978-1980 Lo� Angeles 

I lara ct ai.J6] 197fl-1981 Ha\\ aii 
Fujimoto et al. !HI 19Rl 19K5 King 

Count:-
rujimoto et al. j0j 1983-198'(1, King cs 

ounty 
Pre�ent �tuc.l) 1988 Hi�ayama Japan 

'ReporteJ year 

To a. certain that the difference wa not derived fr m a 
bia of participation. we compared the frequencie of elf­
declared diabetes between the participants in OGTT and 
non-participant . In the present study. the prevalence of 

elf-reported diabetes in participants in OGTT wa not 
. ignificantly different from that in non-participants in all 
age groups. One Daw in our tudy may be that while elder­
ly ubject with a hi ·tory of diabete participated lc s in 
the OGTT examinati n. there was a higher frequency of 
self-reported diabcte for elderly non-participants in the 
OGTT. Howe\ cr. the number of non-participants wa not 
large even for the elderly population. and therefore, the 
data on the total diabetic prevalence obtained here could 
not have been affected by this bias. Since an awarcne of 
diabcte'> it ·elf make individual. hesitant to participate in 
a mass-screening for diabetes. previous t udies conducted 
in Japane ·e communities may l1ave underestimated the 
real diabetic-prevalence if the number of non-attcnders 
was large. Therefore. the prevalence obtained here is rep­
resentative of a ncar true frequency of diabetes or im­
paired glucose tolerance among the J a pane e general 
population. 

Whether self-reported data arc useful for determina­
tion of the diabetic prevalence in the community remains 
controversial. The sel!'-reported data concerning diabetes 
in the general population of the nited State · have been 
suggested only to rellect approximately 5WYo of the real 
prevalence [30[. In the present study, the crude pre ale nee 
of diabetes determined by OGIT was 13.3% for men and 
9.1% for women. while that of self-reported diabete in 
participants in OGTf was I 0.7% for men and 6.1 'Yo for 
women. The difference between the OGTf and the self­
reported data in the 0 TT examined group was small. 
However, among the subjects with self-reported diabetes 
in the OGTT examined group. the frequency of the 
diabetic subjects certified by OGTT was only 62.6% for 
men and 76.7% for women. Thus. the rate of the pre-

at SUrVe\ Males Females Total 
(%) {%) (%) 

3() + .f.() 2.2 3.6 
-10-69 -lA 3.8 3.9 

50.9 3.K 
(mean age) 
-10+ 2.5 1.3 1.7 

all ages 0.9?-l-1.64 

-10 96 5.3 K.7 7.2 

-+0-96 15.1 l-1.6 l-1.8 
-10-96 1-1.2 l l . l  12...1-
-15-7-1 20.0 

-15-7-1 16.1 

-10-79 12.7 K4 10.2 

viously known diabetes among diabetic subjects diag­
nosed by the OGTT were 50.4% for men and 51.2% for 
women (data not shown). 

Another point to be discussed is whether the increase 
in diabetic patient among the Japane e population is due 
to a more we ternized life tyle which include being more 
sedentary and having a higher fat intake. An extremely 
high prevalence of diabete wa reported among the 
Japanese population who had immigrated to Los Angeles. 
Honolulu [6] and King County (USA) [8. 9]. Thus. immi­
gration to the United States could be a risk factor for 
developing diabetes. 

Data from the National Nutritional Survey in Japan in­
dicate that the energy intake from fat has been increasing 
and that from carbohydrate has been decreasing since 
1975 [ 19J. In the Hi a yam a study. the frequency of hyper­
cholesterolaemia ( > 6.20 mmol/1) wa very low in 1961. 
being 1.8% for men and 3.3% for women. however, it in­
creased gradually and reached a level of 15.4% for men. 
and 24.9% for women in 1988. A similar pattern was ob­
served in the prevalence of obesity [24J. Thus, diabetes 
prevalence would be expected to increase among the 
Japanese population under these conditions. 

Sex difference of the prevalence of diabetes was ob­
·er ed in subjects aged 40-59 years. The Paris Prospective 
tudy [31[ suggested that diabetes diagnosed by the 

OGTT in the working male population may partially be a 
consequence of exec ive alcohol consumption. The fre­
quency or the men who drank regularly was much higher 
than that of women among the Hisayama residents. fn 
particular, nearly 70% of the subjects consumed alcohol 
daily among the male residcnb aged 40-59. This might 
partially account for the sex difference in the prevalence 
of diabetes in the young age group. However, further 
study i needed to elucidate other risk factors associated 
with diabetes in the Japane c population, uch as obesity, 
lipid metaboli m. and insulin resistance. 

T. Ohmura et al.: Prevalence of glucose intolerance in Japan 

Distributions in frequency of the 2-h glucose value re­
vealed a bimodal pattern in the Pima Indians and au­
ruans indicating a trcmendou ly high pre alcnce of 
diabetes [32, 33[. The di ·tribution pattern for those in the 
Hi ayama population was continuous and unimodal in 
both, ex s. There wa no clear point of discrimination be­
tween the normal ubjccts and diabetic patients. Mana­
ging patient with impaired glucose tolerance among the 
Japanese population i- important and should be intro­
duced by a prospective follow-up study. 

1\cknol\'ledgemmt.\. This �tudy was supported in part by Grant-in-
id for Diabetes Epidemiology Re�carch. The Ministry or Health 

and Welfare, Japan. and Funds ror Research of Metabolic Disorder-; 
(Takeda), and wa also facilitatecJ by the Japan- . S. Coopcrati\ e 
Agreement in the Cardiovascular Disease Center in 0 aka, and the 

;tiona! In titutes of Health. Blood and Lung in Bethesda. Mary­
land, USA. 

References 

l .  Kita;.awa Y. Murakami K, Goto Y. Hama7aki S ( !983) Prev­
alence of diabetes mellitus detected by 75g GTT in Tokyo. 
TohokuJ ExpMcd 141 [ upplj:229-234 

2. Takashina S. Tomaru H. Komatsu K ct al. ( 1983) Prevalence of 
diahctes mellitus in a rural area of Japan b) 75g OGTT. Tohoku 

J Exp Med 141 JSupplj: 235-2-11 
3. akamura , lchinosc K. Fukushima H, zawa H ( 1983) Stu die<; 

on 75o oral glucose tolerance in the inhabitants of Kumamoto 
prcfc�ure. J;pan. Tohoku J xp MecJ 141 [Suppl]: 243-250 

4. Shigeta Y. Kikkawa R, Kobayashi , Katabami J ( 1983) A com­
munity study or diabetes in a population with a high diabetc 
mortalitv rate. Tohoku J Exp Mcd 1-11 [Suppl ]: 257-260 

5. Baba , ·Ebara S. I a>vaguchi A et al. ( 1976) A fifteen-year fol­
lo\\-Up on diabetes in a Japanese rural district. Kobe J MecJ Sci 
22: 197-209 

6. Hara H, Kawase T. Yamakic.Jo M. i. himoto Y ( 1982) Com­
parative observation or micro- and macroang:iopathie in 

Japanese diabetic. in Japan ancJ . S. A .. In: A he H. I loshi 1 
(ec.Js) Diabetic microangiopathy. Japan medical research foun­
dation publication o. 20. niversity or Tok) o Pres .. Tokyo. 
pp 377-391 

7. WHO stuc.Jy group on diabetes mellitus ( 19H5) Diabetes mellitu .. 
report of a WI 10 study group. World I Icalt h Organization (tech­
nical report serie 727). Geneva 

H. Fujimoto WY. Leonetti DL. Kinyoun JL et a!. ( 1987) Prevalence 
of diabcte mellitus and impairecJ glucose tolcranc' among sec­
ond-generation Japanese-American men. Diabetes 36: 721-729 

9. Fujimoto WY, Leonetti DL, Berg. trom RW. Kinyoun JL. tolo' 
WC. Wahl PW ( 1991) Glucose intolerance and diabetic compli­
cations among Japanese-American women. Diabetes Res lin 
Prac I 3: I 19 !30 

10. Taylor R. Ram P. Zimmct P. Raper LR. Ringrose H ( 1984) Ph) i­
cal activity and prevalence or c.Jiabcles in Melanesian ancJ Indian 
men in Fiji. Diabctnlogia 27: 57H-582 

11. 0stbye T, WelbyTJ. Prior 1/\M. Salmond CE. Stoke YM ( 19K9) 
Type 2 (non-insulin-c.Jependcnt) c.Jiabctes mellitus. migration and 
wcstcrnii<Jtion: the Tokelau Island migrant !:'tuc.Jy. Diabetologia 
32:5H5-590 

12. King II. Taylor R, Zimmct P, Pargctcr K. Raper l�R, Bcriki T. 
Tckanene J (19H-I) on-insulin-dependent Jiahetcs ( lDDM) 
in a newly indepenc.Jent Pacific nation: the republic of Kiribati. 
Diabetes Care 7: 409�15 

13. Waspadji S, Ranaku�uma 1\ B. Suyono S., upartondo '. Sukaton 
U (1983) Diabetes mellitus in an urban popul<ltion in Jakarta. 

Indonesia. Tohoku J �xp MecJ I-ll JSupplj: 2 !0-228 
14. Statistics bureau. management and coordination agency ( 1lJH6) 

Result of the fir�t basic complete tabulation. part 2. -10 Fuku­
oka-Ken. 1985 population census of Japan vol. 2. Stati�tics 
bureau. management <tnd coorc.Jination agency. Tokyo, pp 40 ·.:II 

1203 

15. tati. tics bureau. management ancJ coorc.Jination ag.enc) ( 1986) 
Results of the lir-.t ba�ic complete tabulation, part I. Japan. 19R5 
population censu� of Japan vol. :2. Statistics bureau. managemcm 
and coordination agenc). Tok.) o. pp 2-3 

16 .. tatistics bureau. management and coorc.Jination agencv ( 1987) 
Result<; of the second ba<;ic complete tabulation. part 2. 40 Fuku­
oka-Kcn.1985population ccnsus ofJapan\ ol. 3. tatisti s bureau. 
management and coorc.Jinat ion agenc_, Tok.) o. pp 202-20.3 

17. tatistics bureau. managcmcnt and cooruination agcnc) ( 19�7) 
Re. ult of the thircJ hi:lsic complcte tabulation. part 1..1(\pan. 19X5 
population census of Japan \ ol. -1. Stati<,tic-, bureau. management 
and coordination agenc:-. Tok) o. pp 132 I 35 

lK. Shirota T. Yoshi;umi 1·. ( 1990) AccuraC\ or nutritional -,uney 
u�ing the simple methocJ. Jap J Public ilcalth 37: 100 108 (in 
Japanes�..;) 

19. Ministrv of Health ancJ Welfare ( l l)91) Present �tatu� of natio­
nal nut�ition. the re ult ol a national nutritional :-.une) 19K9. 
Daiichishuppan. Tokyo 

20. Katsuki ' ( 1906) Epidemiological anJ clinicopathological �tUd) 
on cerebro\ a.cularJi ca�e inJapan. Prog Brain Rc'>21B:64 89 

21. cda K. Omae T ( 19H5) Control or hyperten�iun in a Japanese 
communitv. In: Bulpitt CJ (ed..,) Handhnok or h)pcrten<,ion. 
Vol. 6: EpiJemiolog) of h) pcrten-,ion f:bevier. cience Puhli'lh­
ers. Am. terdam. pp 412 -+23 

22. Ucc.Ja K. Omae T. Hirota Y ct al. ( 1081) Decrea.,ing trend in in­
cidence ancJ mortality from troke in lii..,a)ama residents . .Iapan. 

tro k ' 12: I 5-l-l oO 
23. L cc.Ja K.l ra�uo Y. Ki\ ohara Y ct al. ( 198X) lntracen.:hral hunor­

rhagc in a Japane�c �ommunity. l lisa� nma: incic.Jencc, changing 
pattnn c.Juring long-term folio" -up. ancJ rclatecJ factor�. Stroke 
l 9:4t{ 52 

2-1. Fujishima i\1. Kiyohara Y. Leda K ct al. (1992) Smoking a-. 
cardiovascular risk factor in IO\\ hnlc-,ternl population: the 
Hi ·ayama. tud). Clin bpI I) pert ens [A jl -1: lJl) l OX 

25. Ohmura T. ec.Ja K. Ha-,uo Y C'l al. ( 1990) Long-term prognosis of 
uiabctics in the general( opulatinn of Hi-;ayama ( l) Compari ·on 
of ·un·ival in subjects with and \\'ithout glucose intolerance ob­
. ervcd in t" o cohorh 13 ) cars apart. J J pn Diab Soc.D: 727-735 

26. Ohmura T, Lied a K. Ki\ ohara Yet al. ( 1993) The impact of glu­
co -c in toler:-� nee on st rl;ke i ncidcncc in a 22 -vca r roll()\\ -up '>I UU) 
of the general population. the I lisa:, am" 'ituJ� . . I  .Japan Diab oc 
36: 17-2-1 

27. AS ln..,titutc (19X5) 'A, user's guide. stati�tics. Yer�\On 5 edn. 
S S In-,tilllle. Cary. C 

2H. JerigTM(I0'6)thc P OT procedure. ln:llastJngsRP(eds) 
. ud1 Supplcmcntal librar) user\ guiJe. 5th eJn. S Institute. 

ar\'. C. pp 531 5:1-1 
29. \Va terhouse J. 1 ui r C. hanm ugartnam K. Po\\' ell J ( cd'i) ( 197(1) 

anccr incidence in five contin�nb, \'OI 3. International Agency 
for Research on Cancer. yon, p -l.'ifl 

30. 1larrisMI. HaJJen W . Knm\ lcrW '. Benett PII (19X7) PJT\ ­
alcnce of Jiahctcs anJ impairecJ glucose tolerance and plasma 
glucose lc\'els in . S. population aged 20-74 yr. Diabetes 3fl: 
523-53-1 

31. Balkau B. "chwcge F. Fonthunne /\.Claude JR, Warnet JM 
( 1992) CardiO\ asc�lar and alcohol-related death" in abnormal 
glucose tolerant and c.Jiabetic subjeel'i. Diabctologia 35: .39�-1 

32. Bennett PH. Burch T , . i\liller i\1 (I <n l) Diabetc'i mellitus in 
American (Pima) Indian..,. ancet l l: 125 128 

_ 3. Zimmct P, V·/hitehou:,c S ( l 97H) BimoJality of fasting ancJ two­
hour glucose tolerance c.Ji�tributions in a Micronesian popula­
tion. Diabcte� 27: 793-XOO 

RcceiYecJ: 17 i\larch l 9lJ3 ancJ in rcYisccJ form: 1fl June 1993 

Dr. T. Ohmura 
'econd Department or Internal �1eJicinc 

l·acult) or lcdicinc 
K\ U'>illl uni,·er-,itv 
J'vfaic.Ja�hi 3-1-1. IIiga-;hi-ku 
FukuokaCity X12 

Japan 



] 

\ 


	0001
	0002
	0003
	0004
	0005

