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CLINICAL FEATURES OF DIABETES MELLITUS IN JAPAN
AS OBSERVED IN A HOSPITAL OUTPATIENT CLINIC

ERENAXRTEELALABFAARRABEORFKNFHRICOVT

INTRODUCTION

The overall prevalence of diabetes in Japan is
comparable to that in Western countries. Diabetic
detection programs in Japan''? and the United
States' have revealed prevalence rates greater than
4% in persons over age 40. There are, however,
several frequently discussed but inadequately
documented differences between the two diabetic
populations. The rarity of juvenile diabetes and the
relative freedom from diabetic ketoacidosis has
created the impression that diabetes is milder in
Japan. The sex ratio usually observed in Western
countries is reversed in Japan with a higher preva-
lence of the disease in males. In addition,
atherosclerotic complications are rare in Japanese
diabetics.

Detection of diabetes depends on only one
parameter of this multifaceted disease - the carbo-
hydrate disturbance. All persons demonstrating
the carbohydrate intolerance characteristic of
diabetes mellitus may not necessarily have the
same disease. The clinical variations with age
at onset, body build, race, and geographic
location, might suggest several different disease
entities with a common means of detection. Since
diabetes is known to be influenced by diet, the
impulse is to attribute to diet certain clinical
differences between Western and Japanese diabetics.
Likewise, because of the marked dietary differences,
a comparison of diabetes in the two populations is
important. The purpose of this report is to
describe the clinical features of diabetes mellitus
as seen in hospital outpatient clinics in Japan
and to compare the findings with those of similar
studies reported from Western countries. A dietary
survey among diabetics and nondiabetics is
included with emphasis on correlation between
diet and complications.
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SUBJECTS AND METHODS

During a 5 month period from August to December
1962, approximately 100 diabetic patients were
seen in the Hiroshima University School of Medicine
diabetes clinic. Of these patients 91 cooperated
by permitting ophthalmologic consultation and
interview by the dietician. These subjects form the
basis of this report.

In clinical evaluation of each patient emphasis
was on the age at onset of diabetes, family history,
and possible cardiovascular complications.
Special attention was given to blood pressure
determinations and to the integrity of knee and
ankle reflexes. With the subject supine, two blood
pressure readings 5 minutes apart were taken from
the right arm. Only the lower reading was used
for this study. Knee and ankle reflexes were
tested with and without reinforcement procedures.
Urinalyses were performed in all cases. The
sulfosalicylic acid test was employed for detection

of proteinuria. Urine ketones were not routinely
checked.

Percentage deviation from standard weight was
calculated from tables constructed for Japanese
subjects.” The standard weights were 5% below
those usually recorded for Western persons of the
same height. In addition, weight percentiles by
age, height, and sex were derived for each patient
from data on the Atomic Bomb Casualty Commission
(ABCC) clinic populations in Nagasaki and
Hiroshima.?

All subjects were seen in the ophthalmology
clinic by one of the authors (S.T.). After dilation
of the pupil with 5% phenylephrine, the fundi
were examined by direct and indirect ophthal-
moscopy. Inseveral questionable cases, the retina
was examined with slit lamp and Hruby lens.
Abnormal fundi were graded according to Scott’s
criteria’ as follows: Stage 1, capillary micro-
aneurysms or phlebosclerosis; Stage 2, punctate
hemorrhages with or without discrete flecks or
exudate; Stage 3, larger round or ‘blot’ hemor-
rhages with more confluent exudates; Stage 4,
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vitreous hemorrhage; Stage 5, retinitis proliferans;
Stage 6, retinal detachment or gross degenerative
changes.

A trained dietician recorded for each patient a
history of dietary habits for the past 20 years.
Although these histories represented only a gross
approximation of the average diet during this
period, precise dietary information during a
2 week period obtained 7 years previously from
several subjects differed very little from the
present assessment. If changes in diet had
occurred, they were weighted according to the
length of time the patient had been on the different
diets. Changes within the past 2 years were not
included in this survey as only an estimate of the
dietary composition over a 20 year period was
desired. For comparison, dietary histories were
taken similarly by the same dietician from 255
nondiabetic subjects over age 30 in the ABCC
clinic in Hiroshima.

Dietary and clinical data from the 4 diabetic
patients below age 30 are omitted in all but the
first table characterizing the age distribution of
the diabetes clinic. The remaining 87 patients may
be considered by definition adult-onset diabetics.

RESULTS

Age at Examination, Age at Onset of Diabetes, and
sex, Table 1 shows the age distribution and age
at onset of disease for 91 patients in the Hiroshima
University clinic. In this study age at onset
refers to either the time of diagnosis or time
of onset of typical symptoms. As in Western
diabetics,® the age at onset is most commonly the
5th and 6th decades. Only one juvenile diabetic
with onset of disease before age 15 was observed
in Hiroshima University clinic, whereas juvenile
cases account for 5-10% of diabetes in Western
clinics.  Although clinic percentages do not
necessarily reflect prevalence rates, these findings
are consistent with the impression that juvenile
diabetes is less common in Japan.

In contrast to the preponderance of females in
most Western diabetes clinies,!? males outnumbered
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TABLE 1 AGE AT EXAMINATION AND AT ONSET OF DIABETES. HIROSHIMA UNIVERSITY DIABETIC PATIENTS
#1 IESKRFEEZFHZHEOMEHLE 26T 2 MEMTE & & OB IRRBWEIEE B0 55

Age at Examination

Age at Onset

Age W e A FE AT F M o AR
" Male+Female W Male + Female Male Female
B gdt Bk ARt 2] S

<15 1% 1% 2% 0%
15-29 3 3 6 12
30-39 6 9 10 5
40-49 16 25 31 23
50-59 24 3l 29 28
60-69 38 2] 15 28
70+ 12 5 6 5

females by 15 % in the Hiroshima University clinic.
Sex prevalence rates in diabetic detection programs
in the two populations confirm this variation
A detection program in Oxford,
Massachusetts,* revealed a male:female ratio
of 1:1.2 in persons over age 44. In a detection
program in Hiroshima, Japan,® the ratio was 2.4:1
in favor of males.

in sex ratio.

Although there were only
slightly more males than females in Hiroshima
University clinic (M:IF, 1.2:1), other clinics in
Japan have ratios more consistent with the
Hiroshima prevalence rate (Tohoku University
2:1; Tokyo University 3:1).'" 2

Ketosis is considered rare in Japan. A review
of the Japanese literature from 1917-57 by Goto
and Muraki!® uncovered only 103 reported cases
of diabetic coma. Although ketonuria was not
investigated routinely in Hiroshima University
clinic, no patient had a history of diabetic
ketoacidosis. In a diabetes clinic at Osaka
Medical College, Yoshida!* reported ketonuria
in 5.4 % of persons under age 40 and in 1.7% of
persons over age 40 during the initial clinic visit.
Reports from 8 other Japanese clinics indicate
that 2-11% of all diabetes clinic patients had
ketonuria before treatment.!® TFor comparison,
Freeman!'® observed ketonuria in 43% of 300
British diabetic subjects at initial examination.
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Because ketoacidosis usually occurs in the
absence of hyperglycemia greater than 400 mg %,17
the relative lack of severe ketosis in Japan may
be related to a suspected but unproven milder
Western!®
and Japanese!? investigators have shown that high
carbohydrate diets result in improved carbohydrate
tolerance and are associated with less ketonuria

degree of carbohydrate disturbance.!*

and ketonemia. Although it is appealing to
speculate that the infrequency of ketoacidosis in
Japan may be related to the high carbohydrate diet,
genetic factors might also account for a less

severe type of diabetes and the lack of ketosis.

Microangiopathies are one of the more specific
lesions of diabetes seen in Western countries.
This widespread involvement of small vessels
commonly gives rise to retinopathy, nephropathy,
neuropathy and occasionally peripheral gangrene
in diabetics.
microangiopathies and the lack of acceptance of

The numerous suggested causes of
any single theory suggests that they are an
integral part of the disease rather than a compli-
This study
to retinopathy, the most common manifestation

cation. directs particular attention

of microangiopathy.

The prevalence of retinopathy in Hiroshima
University clinic and 4 other diabetes clinies in
Japan is shown in Table 2. Scott’s criteria for
diabetic retinopathy were used in Hiroshima
University series and in the series from Nara
Medical College.
employed in the Keio University clinic.

Wagener's criteria were
The
other clinics did not specify criteria. Similar
to studies in the West, retinopathy occurred in
direct proportion to the duration of diabetes. In
all 5 clinics, the data indicated a predilection
of retinopathy for females. The highest frequency
of retinopathy appears in Hiroshima University
clinic and may possibly be attributed to the
larger number of females. Because of the
relationship of retinopathy to sex and duration of
disease, comparison of gross prevalence rates
Prevalence

by sex and duration of disease in Western countries

between clinics has little meaning.
could not be found for comparison. However,
Western literature states that retinopathy occurs
in over 750% of diabetes with duration over 15
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TABLE 2 RETINOPATHY IN JAPANESE DIABETES CLINICS
#2 HAEOWRMNZEERC & 5 EBES

Hiroshima University Tohoku University

Tokyn University Mara Medical College

15 B R Mtk WHRkE ®REX
Category —_— —
5 Total Male Female Total  Male Female Male  Female Total  Male  Female Total  Male Female
H E'S & 3 # i it % £ ifs Bl i
E - 1 EI 1 # % % E % %
All subjects
EBE BT 39 46 32 41 46 27 25 32 26 25 40 a7 30 5
Duration Years
i w5 MR
<l 24 2 13 23 11 18 20 14 21
14 44 36 20 25 24 48 36 2.5 24 38
f-10 44 i
10-19 14 71 8 &0 6 100 Al 1120 57 a7
=60
=20 5 60 5 60 a7 54 75
Number of subjects ]
BEE b ! 87 1o 304 185 sl

years.2? The present figures showing retinopathy
in 71% of all patients with disease more than
15 years and in 100 % of females with disease over
10 years are compatible with Western findings.
These figures exclude one patient in whom the
diagnosis of retinopathy was based only on
phlebosclerosis. In Scott’s British series,” over
75% of the diabetics with retinopathy had mild
changes with venous distention, capillary micro-
aneurysms or small punctate hemorrhages with
or without discrete flecks of exudate (Scott’'s
Stage 1 or 2) while 9.7 % had retinitis proliferans.
In the Hiroshima University clinic, 57% of the
retinopathy patients had Stage 1 or 2 mild changes
and 9 % had retinitis proliferans. Thus, retinopathy
appears to be as prevalent and as severe in
Japanese as in Western diabetics.

Little information is available on prevalence of
retinopathy by sex in Western diabetes clinics.
The higher frequency of retinopathy in diabetic
females observed by MacNeal and Rogers2? js
consistent with the claim by Gifford?* of the same
institution that retinopathy is more common in
females. However, Hardin et al?5 did not find
sex a factor in retinopathy in juvenile diabetes.
In Hiroshima University clinic, not only was
retinopathy more frequent in females, but it also
appeared to be more severe. By Scott’s criteria,
71 % of the males with retinopathy had mild changes
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TABLE 3 PREVALENCE OF MICROANGIOPATHIES IN JAPANESE DIABETICS

#3 HEAMEEHAZIZH T AEBMMAEE O FFE

Signs of Microangiopathy

Hiroshima University Tohoku University

Tokyo University O;aka Medical College

R o S o B R K Bk Wb k= B R0 KE R BRI
Retinopathy Male+Female........... #I8iE %+ % 39% 27% % 399%
Proteinuria Male+Female........... ®RBIE #+%& 26 30
1 2 R 20 30 39
Female..oovvrvrereenern 9 34 30 44
Male >10 years...... 5 =10F 31
Female > 10 years... & >10%F 23 =80
Neuropathy absent rellexes.......... FhEEEEE, BAPRER 22 29
Male.......ccoe.e £ 15
Female...ovin. & 29
TriOpAth Y. .l i Rl it 9
(Y L T OO UR ORI .2 0 2
Number of subjects.......cooovvnnnn. B H B 87 172 304 399

(Stage 1 or 2) while only 50% of the females with
retinopathy had these minimal changes. All 3
patients with retinitis proliferans or retinal
detachment (Stages 5 and 6) were females.

Table 3 records the frequency of proteinuria and
neuropathy (pateller reflexes absent) in clinical
studies in Japan. Both were more prevalent in
females in Hiroshima University clinic, although
proteinuria occurred with equal frequency in both
sexes in the Tohoku University clinic. Diabetic
triopathy occurred in 8 of Hiroshima University
patients, 6 of whom were females. Again,
few comparable studies are available for the
West; however, of 2288 diabetics admitted to
the New England Deaconess Hospital during 1953,
17.9% had retinopathy, 9.5% had nephropathy,
13.1% had neuropathy, and 3.1 % had triopathy.2¢
The low occurrence of small vessel disease in the
Deaconess Hospital may be attributed to more
stringent criteria for diagnosis (18% of Hiroshima
University patients with retinopathy would not have
beenincluded). Also, figures onunselected diabetic
inpatients may not represent the frequency of
complications seen in a diabetes clinic. In a
Western diabetes clinic MacNeal and Rogers??
observed albuminuria in only 8% and neuropathy
(patellar reflexes absent) in only 2% of their 103
diabetic patients. Broch and Klovstad of Norway *7
reported areflexia in 18.7% of their diabetic
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patients. Thus, neuropathy and nephropathy seem
to occur as frequently in Japanese as in Western
diabetics if areflexia and proteinuria respectively
indicate their presence.

Gangrene often is considered one of the manifes-
tations of small vessel disease. However, disease
in larger vessels may be partially responsible
since only Y% of the patients with gangrene have
pulses in all common palpation points and only 10 %
have pulses as strong on the affected as unaffected
side.?®  Although no cases of gangrene were
observed in this study, Ueda el al of Tokyo
University noted gangrene in 2% of their patients.
In a survey of 3600 diabetic cases in the United
States, gangrene was present in 6.4%.%Y The low
rate of gangrene in Japanese diabetics probably is
related to the relative lack of atherosclerotic
involvement of the larger vessels. To consider
this infrequent occurrence as indicative of less
peripheral small vessel disease in Japanese

diabetes would not be consistent with the high

prevalence of the other microangiopathies.

In summary, microangiopathies appear to be as
common a feature of diabetes in Japan as in
Western countries.

Cardiovascular Complications. Japan's death rate
due to coronary artery disease is one of the
lowest in the world. This has been attributed to
the extremely low fat diet of Japanese people.?’
For this reason low occurrence of coronary artery
disease was anticipated in Japanese diabetics.
Table 4 shows the prevalence of coronary artery
disease (angina pectoris or myocardial infarction)
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TABLE 4 CARDIOVASCULAR COMPLICATIONS IN J}\E’A\F‘%F DIABETES CLINICS

#4 HAOBIRBZBFEEMIIST S B & IRIE
('.nmpl.icaﬂnn Hiroshima University Tohoku University  Tokyo L:’ni_vr:rsit_\' " Osaka Medical College
& iE Rk FAL A WO A NN
z %
Coronary artery disease mEAREVIR & 4 5 3.8%* T%* 1%
Peripheral vascular disease,gangrene or
intermittent claudication
AWM RE A E (b B APERLITAE 1] 2
Cerebral vascular accidents I8 fFEER . G .
Hypertension MILIETE orrerrvririmmmmmne 20 23 38 a7 34
Number of subjects BEH ... &7 172 33_4 399

* Myocardial infarction L ifh §3 248




in Hiroshima University clinic and several other
clinics in Japan. Although the ahsolute number
of cases with coronary artery disease is small
in this series, the percentage is consistent with
that observed in other Japanese clinics. Although
it occurs infrequently in Japanese diabetics,
coronary artery disease does seem to afflict
diabetics more commonly than nondiabetics. From
prevalence rates of coronary artery disease in
the 13,000 persons examined in the ABCC clinie
in Hiroshima,?' this disease would be expected in
only 1% of an unselected population of the same
age and sex as the Hiroshima University clinic
group.

None of the Hiroshima University clinie patients
had gangrene or intermittent claudication whereas
gangrene was present in 2% of patients in the
Tokyo University clinic. Gangrene, already
considered as evidence of microangiopathy, is
included here because of its dependency in many
cases on atherosclerotic involvement of large
vessels. In a Western diabetes clinic of similar
age distribution the prevalence of peripheral
vascular disease was 32 % as detected by diminished
foot pulses, gangrene, or history of intermittent
claudication.??

History and physical signs of previous cerebral
vascular accident were present in 7% of the
Hiroshima University diabetic subjects. Only 1%
of an unselected population of the same age and
sex would be expected to have had a nonfatal stroke
according to prevalence rates by age and sex in
the ABCC clinic subjects.?? FEven if all the
diabetic patients were hypertensive, a nonfatal
stroke would be expected in only 5.3 %.%*

Because atherosclerosis is infrequent, hyper-
tension has been considered the major contributing
factor to cerebral vascular accidents in Japan.
Using diagnostic criteria of systolic blood pressure
above 150 mmHg and diastolic pressure above
90 mmHg, hypertension was found in 23% of
the Hiroshima University clinic patients. This
prevalence is lower than that observed in other
Japanese diabetes clinics but does not differ
significantly from the 20 % rate of hypertension in
nondiabetic patients of the same age and sex in
the Hiroshima ABCC clinic.??
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In summary, atherosclerotic complications
(peripheral vascular disease and coronary artery
disease) are infrequent in Japanese diabetics;
although coronary artery disease is more common
than in nondiabetics. The infrequency of these
complications in Japanese diabetics probably is
due to the low fat diet. Cerebral vascular
accidents are also more frequent than in a
comparable nondiabetic population. Although
hypertension was present in only % of the Hiroshima
University clinic diabeties, its occurrence in
other cliniecs in Japan was higher. Only one of 8
patients with coronary artery disease or a previous
cerebral vascular accident had hypertension,
suggesting that atherosclerosis may have played a
relatively larger role in these conditions than

it does in a Japanese nondiabetic population.

Weight.
diabetes is generally accepted. The majority of

An association between overweight and

Western diabetics are overweight at some time
The weight distribution
of Japanese diabetic subjects may be seen in
Table 5. In the Hiroshima University clinic
299% of patients were more than 10 % overweight.
Similar results were recorded by Matsumoto and
coworkers?®s at Keio University. In a diabetic
detection survey in Hiroshima ABCC in which a
large percentage of patients were diagnosed for
the first time, 45% of the females and 40% of
the males were more than 10% overweight.? For the

during their lives.3?

larger percentage of overweight diabetics in a
detection program than in a diabetes clinic two
explanations may be offered. The clinic diabetics
probably had been symptomatic and had lost weight
as a result of the disease whereas in a detection
program, new diabetic cases would be asymptomatic
Also, weight reduction
had been prescribed for many of the diabetes
clinic patients.
between a detection program and a clinic and the
variations in the same patient at different times

with little weight loss.

Such variation in weight data

make reliance on comparison between Japanese
and Western findings hazardous.

The percentage of individuals more than 10%
overweight in both diabetes clinics (Table 5)
is not too different from those recorded for a
nondiabetic Western population. Pyke and Pease '’
reported that 27% of normal women and 21% of
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TABLE 5 WEIGHT DISTRIBUTION OF JAPANESE DIABETICS
#5 HOAEAERFESREOEESG

Hiroshima University Keio University ABCC Hiroshima
I B 5 8
Deviation [rom Standard Weight %rp S=SE L, e
e o T A 5 0 (2 ota ale emale Tuotal Male Female Total Male Female
ISR it % # 3 9 i 3t 7 %
Sl = w0 T % % %
Normal +10% EHEE .. 48 37 61 39 43 25
Underweight = —10% &8RS ... 23 33 12 36 33 46
Overweight +10% to+20% (8% 12 17 5 25 o1 2 35 20 15
Obese > +20% IBH ..o, 17 13 22 : 2 50 20 30
Number of subjects BHE ..o 87 106 103
normal men exceed their standard weight by more COEEEELZ 0% FERBLTVwE V). ARE
than 10% after the age of 40. Suitable weight AOIEEE R TR 4 2 R B A,

statistics in Japanese nondiabetics are not VD T K R B 1 b 1) B R & o

available for comparison with those in the A i 1
ETE LV, ZhoOMRKEED3Y% I F

Hiroshima University clinic. However, 39% of

these diabetic patients were in the upper 25 ML USENEETSEO F25oEEIcE LT
weight percentiles for their age, sex, and height. -~ v, (ZhiEERs L UEWRIZE T 5 ABCCHE
(Thls information was derived from data on the ROV TEEAER L AL TR 5.0 i

ABCC clinic populations in Nagasaki and
Hiroshima.)® Although currently it is suspected
that overweight is not as prominent a feature of

FRERZ ZHAOBERK W TIIHCEERIIE L
BELRGE L LTV EZVWOTIRAVDI EEPAT

diabetes in Japan as in Western countries, it does VARIZEAPbLY, HEEFRIENERLE LS
occur more frequently in diabetics than in 3 LNAWREEBEARAEIILFPVTEZ(CHLPAT L 3.
nondiabetics.

Heredity. Family histories of at least one relative B EBRFEOWREEZRO L P ICIREHRE S
having diabetes were elicited in 15% of the GHELEL I YOBIRFERAEEN b5 L0 D FHEE

Hiroshima University diabetic patients. Positive
family histories in 5-21% of diabetic patients have
been reported by 8 other Japanese clinics.!® In a

FE oo %IcB ek, HEDOMMO 8 BH
FEPR Y Tk, MERRIBRE O S - 21% HHEIR i 5 bk

diabetic detection program in Hiroshima, 23 % of ERLEERESN TS, LRIZET 3 ABCCO
the diabetics and 1.7% of the nondiabetics had PEIR A 3T 2 TR R FH 0 23% & L O JERE
positive family histories of diabetes.? In a BB ED 1.7 % RRE S . bk 51

nationwide survey, Kobayashi and coworkers!

q { 3 illj %, ¥ L (FIEHE
reported that 7.6% of diabetics and 2.5% of QEANMECERERSRD T,0% SH

nondiabetics had hereditary histories of diabetes. WRIRBH D 2.5 % HHEIRR OB L £ > Tz b
The frequency with which a positive family history - HEIRIE O FIRIE AR 6 N0 B B 12 1 MOk o BF
is obtained varies widely as it does in Western K (BHOWIZI9-41%)5 125135 & FIEAE%
studies (19-41 %).® It would appear, however, that B2 H5. Ui L, BAA S 2R KE

a positive family history is present somewhat less

+ e o BE B 5 Lo $ a4
frequently in Japanese than in Western diabetics. BUROBMERBBOBE IS LRENDLE

A reason for this difference may be related to the baLtBbNs. ZOEFELL-DOOHBITARF
somewhat greater prevalence of undetected diabetes T ARBEBEFEOARBEIECR L) PPEHVI &
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in Japan. Previously undetected disease represented
over 50 % of the diabetes in the Hiroshima detection
compared to 42% in the Oxford,
Massachusetts survey.*

program,®
Only by actual testing of

family members can a true hereditary pattern
be established.

Diei. The rarity of atherosclerotic complications
in Japan has been attributed to low fat diet.
Although earlier studies had indicated a retardation
of atherosclerotic complications in Western diabetics
on a low fat diet (50 g).** recent investigations
have cast some doubt on this relationship.’’
Albrink, Lavietes, and Man have suggested that
high calories, not high fat, make a diet atherogenic.*”
The Japanese diet, however, would be nonatherogenic
In addition, low fat diets are

now observed to have beneficial effect on diabetic
38, 39

on either score.
retinopathy. These benefits, however, seem
Because
of the improvement noted in diabetic retinopathy
in Western patients taking 20g fat diets and ir
patients on the low fat Kempner rice diet, possible
dietary differences anticipated between
diabetics with and without retinopathy.

limited mainly to clearing of exudates.

were
To investi-
gate this possibility, a trained dietician recorded
dietary histories covering the previous 20 year
period for all patients. Changes in diet were
weighted in the final calculations according to the

length of time the change was in effect.

Shown in Table 6 are the percentages of diabetics
with and without retinopathy who daily took over
30 g of fat or over 10% of their total calories in
fat. With few exceptions, all patients taking over
30 g of fat daily derived more than 10% of their
calories from fat and would be included in the
figures for both expressions of high fat diet.
The percentage of persons on high fat diets was
twice as great in the diabetics with retinopathy
But when the
correlation between diet and duration of disease

as in those without retinopathy.

was examined, it was observed that the percentage
of patients with high fat intake increased with the
duration of disease,
state.

irrespective of the retinal
Although there was a relationship between
retinopathy and high fat diets, this appears to be
due to the longer duration of disease in patients

with retinopathy. The conclusion seems inescapable
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TABLE 6 RELATIONSHIP OF DIETARY FAT TO OCCURRENCE OF RETINOPATHY AND DURATION OF DIABETES

#6

PR AR & AR 0 364 &5 & UOBE DR R A ST &

o B %

Retinopathy f{bscnt #E R % ﬁ Ehwg

Retinopathy l"r{-:scn-t :%Hﬂiﬁ BREo#

Cal..egor_v =10% Calories >10% Calories
1% 5} Fat intake >30g Derived from Fat Fat intake >30g Derived [rom Fat
B i 18 5L At R 6frhoy— B WG HE T At IRl 6fhay —
# % e % E W a £ %
All subjects
2RE s 1o 19 15 28 15 44 19 56
Duration years <f
TR L 4 L1 7 20 3 38 3 50
=5 6 35 b 47 12 46 15 58
=10 3 50 4 67 8 62 9 69
Number of subjects .
BEE 53 34

&: Subjects on high fel diet

WG o &

that diabetics with long duration of disease alter
diets to take more fat. This had not been anticipated
as less than half of the patients had been given
specific diet instructions and had been told only
to decrease their caloric and carbohydrate intake.
After completion of the study, re-interviews with
some of the patients revealed that diets were
frequently changed on the advice of neighbors or
from information in lay diabetes journals. Some
patients, having been told to decrease rice intake,
had supplemented diets with milk and eggs. The
large percentage of high fat diets in subjects
with retinopathy and disease duration less than 5
years cannot be explained. However, the number
of diabetics in this group is quite small.
this study, it is impossible to say that dietary fat
plays no role in the development of retinopathy.

From

But the fact that retinopathy appears to be as common
in Japan where average fat intake is approximately
20 g as in the United States where average fat
intake is 145 g makes it unlikely that dietary fat
plays a significant role in the development of
retinopathy.

In Table 7, diets of nondiabetics (ABCC clinic
subjects) are compared with those of the University
clinic diabetics. Dietary histories were taken by
the same dietician from nondiabetic and diabetic
persons. The nondiabetics were slightly younger

as a group, but the diet was remarkably similar
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TABLE 7 CALORIC INTAKE AND DIET COMPOSITION OF DIABETIC AND NONDIABETIC SUBJECTS

FT7T WEHEHEPIUEERBEO 0 ) —FBIE L 5 U1 AR
Gl Nondiabetic 38 FE 5 ¥ Diabetic  #f I 55 4 & B
X 4 Male 5 Female - Male £ Female ¢
Total calories [day
wHhov-,1H
=2800 1% 0% 30% 8%
2000-2800 39 18 50 33
1600-2000 41 41 17 40
1200-1600 15 37 2 18
<1200 4 2 0 3
Carbohydrate g/day
BAitthe 1 B
=600 0 0 11 5
400-600 27 23 39 28
200-400 70 76 50 68
<200 4 2 0 0
Fat g/day
Eig /18
=30 19 9 37 20
<30 81 91 63 B0
Pro_tein g/day
EHg/ 1 H
=90 3 0 30 2
70-90 12 5 20 15
50-70 63 56 43 65
<50 22 39 7 18
Number of subjects # &% 82 173 46 41
at all age groups. The diabetics and nondiabetics FUEAR 0 6 . HERA BE &I RS O
were considered to be comparable socioeconomically. HEREFNERRIZEUAE 20 THEEEL
Diabetic males and females had greater caloric i, HEERFEAECE W TIERE R L L IR

Similar results were
observed when the amounts of carbohydrate, fat,

intakes than nondiabetics.

and protein in the diet were compared. One might
speculate whether the diabetics had a higher
caloric intake to replace nutrients lost in the
urine or whether they became diabetic because of
the diet
history covered a period of 20 years and over half

an increased caloric intake. Since
the subjects developed diabetic symptoms less than
5 years before, it is unlikely that the caloric
increases can be attributed solely to compensation
for urinary sugar losses. In males, high caloric
intakes (over 2000 calories a day) were observed
with equal frequency in those with duration of
diabetes less than 5 years and those with duration
more than 5 years. However, high caloric diets
were more common in females with duration of

diabetes longer than 5 years. As dietary changes
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instituted more than 5 years before as compensation
for glycosuria would figure significantly in the
dietary tabulation, it is quite possible that in some
females the high caloric intake represents an adap-
tation to renal loss of carbohydrate. Nevertheless,
many of the diabetic patients probably had manifest
disease because of higher caloric intake. The
increased prevalence of overweight individuals in
the Hiroshima University clinic is consistent with
this interpretation.

SUMMARY

A university diabetes clinic in Japan was
characterized by age at examination, age at onset,
sex ratio, microangiopathies, atherosclerotic compli-
cations, weight, heredity, and diet. The findings
in this clinic, along with those from other diabetes
clinics in Japan, were compared with studies on
Western diabetics. The similarities between the
2 diabetic populations far outnumbered the dissimi-
larities. However, diabetes mellitus in Japan is
distinguished by infrequent occurrence of juvenile
diabetes and ketosis, relative lack of atherosclerotic

complications, and reversal of the sex ratio.
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