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The Japan Diabetes Complications Study
(JDCS), a
prospective s tudy oft ype 2 di

na tion-wide, mu lticenter,
abetic
patients, r eported t hat he moglobin A 1c
(HbA1c), s ystolic bl ood pressure ( SBP),
or smoking were risk factors for the onset
of m acroalbuminuria. H owever, risk
factors for GFR d ecline r emain u nclear,
whilei ncreased al buminuriaan d
progressive renal function de cline a re
clinical ma nifestations o fd 1iabetic
nephropathyint ypes 1 and2di abetic
patients. W e ex plored cl inical f actors
affectingt he G FR co ursean dr enal
function de cliner atei nt he JDCS of
1,407 patients (667 women, mean age 58

yrs, HbAlc 66.7+£14.0 mmol/mol) whose

urinarya  lbumin-to-creatininer  atio
(ACR) an d eG FR w ere d etermined at
baselinew ithan 8 -yrf ollow-up.

Advanced a ge, hi gh HbAlc, e GFR, and
ACR, or diabetic retinopathy at baseline,
were risk factors for patients with annual
eGFR decline >3 ml/min/1.73 m? (AG>3
group; n=201). SBP and diastolic BP did
not af fect G FR. Baseline eG FRint he
AG>3 group (114+40) was higher than in
ithG  FRd
(non-decliner; 83+ 24, p<

ecline<3
.001)a nd

patients w

decreased to 68+25 at follow-up (p<.001).
The f requencyo fG FR<60at t he
follow-up was higher in the AG>3 group
15.31,
p<.0005). We divided the patients into 4

thani nt henon -decliners (y°

groups according to baseline e GFR: G 1
(120<baseline eGFR), G2 (90<baseline
eGFR<120), G3 (60<baseline eGFR<90),
G4 (baseline eG FR<60). T he eG FRs in
groups G 1 and G 2 w ere de creased a t
follow-up ¢ ompared t o ba seline ( p<.01
for both). G1 group’s annual GFR decline
rate was significantly higher than thatin
the other groups. In 974 nor mo- and 433
low-microalbuminuric J apanese t ype 2

diabetic p atients,i ncreased GFR at

baseline r esulted i n r apid G FR de cline
followed by lower GFR below normal at
the f inal obs ervation. G FR s hould be

continually m easured a nd ex tra car eful
attention s hould be paid to patients with
eGFR>90 ml/min/1.73 m? to detect cases
withr apidlyd ecreased G FRunde r

normal range.
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INTRODUCTION

ABSTRACT

Aims/Introduction: Though there are many differences in dietary habits and in the
metabolic basis between Western and Asian people, the actual dietary intake in Asian
patients with diabetes has not been investigated in a nationwide setting, unlike in
Western countries. We aimed to clarify dietary intake among Japanese individuals with
type 2 diabetes, and identify differences in dietary intake between Japanese and Western
diabetic patients.

Materials and Methods: Nutritional and food intakes were surveyed and analyzed in
1,516 patients with type 2 diabetes aged 40-70 years from outpatient clinics in 59 univer-
sity and general hospitals using the food frequency questionnaire based on food groups
(FFQQ).

Results: Mean energy intake for all participants was 1737 + 412 kcal/day, and mean
proportions of total protein, fat, and carbohydrate comprising total energy intake were
15.7, 276 and 536%, respectively. They consumed a ‘low-fat energy-restricted diet’ com-
pared with Western diabetic patients, and the proportion of fat consumption was within
the suggested range that has been traditionally recommended in Western countries. As a
protein source, consumption of fish (100 g) and soybean products (71 g) was larger than
that of meat (50 g) and eggs (29 g). These results imply that dietary content and food
patterns among Japanese patients with type 2 diabetes are quite close to those reported
as suitable for prevention of obesity, type 2 diabetes, cardiovascular disease, and total
mortality in Europe and America.

Conclusions: A large difference was shown between dietary intake by Japanese and
Western patients. These differences are important to establish ethnic-specific medical
nutrition therapy for diabetes.

determine and assess dietary patterns in diabetes patients. How-

Medical nutritional therapy is an essential constituent in man-
aging existing diabetes and preventing, or at least slowing, the
development of diabetes complications. Thus, it is necessary to

Received 9 February 2013; revised 19 June 2013; accepted 27 July 2013

ever, there have been no large-scale studies of dietary patterns
in nationwide settings from Asian regions except a recent study
of elderly diabetic patients’, although there have been many
such studies among populations with diabetes in Western
countries, such as the Diabetes Nutrition and Complications
Trial, Strong Heart Study, National Health and Nutrition
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Examination Survey, and European Diabetes Centers Study of
Complications in Patients with Insulin-Dependent Diabetes
Mellitus Complications Study Group™ .

Dietary patterns in Asia are quite different from those of
Western countries because of differences in food culture, food
supply, dietary consumption and nutritional intake. For exam-
ple, according to a report of the Food and Agriculture Organi-
zation (FAO) of the United Nations in 20077, the total energy
supply and the energy supply from animal products in Asia
were lower than those in Western regions (2668 and 402 kcal/
day in Asia, 3748 and 1028 kcal/day in the USA, and 3406 and
942 kcal/day in European regions, respectively), although the
percentage of energy from vegetable products was higher than
in Western regions (85% in Asia, 73% in the USA and 72% in
European regions).

In addition, in their joint position statement on the treat-
ment of hyperglycemia, the American Diabetes Association and
European Association for the Study of Diabetes encourage the
development of individualized treatment plans built around
racial and ethnic differences®. We reported previously that Japa-
nese type 2 diabetic patients had a much lower body mass
index (BMI) than Western patients, even though energy intake
was the same, and both groups were similar with regard to
age, diabetes duration, hemoglobin Alc (HbAlc) and other
clinical variables®®. This suggests a different metabolic basis
between East Asians and Western patients with diabetes, such
as the degree and influence of insulin deficiency and resis-
tance'’. Furthermore, it was reported that the profiles of the
incidence of complications in diabetic patients differ between
Asian and Western countries, such as much lower risks of
myocardial infarction, stroke and congestive heart failure in
Asian patients compared with Western patients, despite a
higher risk of end-stage renal disease in Asian patients'®. It
could be possible that differences in eating patterns influence,
at least partly, the differences in profiles of complications
between the two groups.

Thus, given the differences in dietary habits and metabolic
basis between Western and Asian people, it is necessary to clar-
ify the actual dietary intake among Asian individuals with type
2 diabetes and compare it with that of Western diabetic
patients in order to rationally develop effective medical nutri-
tional therapy for diabetes. Our aim of the present study was
to elucidate the actual dietary intake among Japanese middle-
aged individuals with type 2 diabetes who participated in a
nationwide cohort study, and to identify differences between
Japanese and Western diabetic patients” dietary intake.

METHODS

Study Population

The Japanese Diabetes Complications Study (JDCS) is a nation-
wide cohort study of Japanese patients with type 2 diabetes
from outpatient clinics in 59 university and general hospitals.
Participants were previously diagnosed patients with type 2
diabetes aged 40-70 years whose HbAlc levels were >6.5%.

Details of the study procedure were published elsewhere'®. The
protocol for the study, which is in accordance with the Declara-
tion of Helsinki and the Ethical Guidelines for Clinical/Epide-
miological Studies of the Japanese Ministry of Health Labor
and Welfare, received ethical approval from the institutional
review boards of all of the participating institutes. Written
informed consent was obtained from all patients enrolled. A
dietary survey was carried out in the baseline year of 1996.
Nutrition and food intakes were assessed by the Food Fre-
quency Questionnaire based on food groups (FFQg). A total of
1,516 of the eligible 2,033 patients completed the FFQg, and
their data were analyzed in the present study.

Dietary Assessment

Nutrition and food intakes were assessed by the FFQg. The
FFQg is composed of items on 29 food groups and 10 kinds of
cookery, and elicits information on the average intake per week
of each food or food group in commonly used units or portion
sizes. After participants completed the questionnaire, a dietician
reviewed the completed questionnaire with the participant. The
FFQg was externally validated by comparison with weighed
dietary records for seven continuous days of 66 subjects aged
19-60 yearsw.

The correlation coefficients between the FFQg and dietary
records for energy, protein, fat, carbohydrate, and calcium
intakes were 0.47, 0.42, 0.39, 0.49, and 0.41, respectively. Intakes
of 26 of the 31 nutrients were not significantly different
between the two methods by paired t-tests. We used standard-
ized software for population-based surveys and nutrition coun-
seling in Japan (EIYO-KUN v.4.5, manufactured at the site of
the Shikoku University Nutrition Database)'® to calculate nutri-
ent and food intakes, which were based on Japan Dietary Refer-
ence Intakes in 1996.

Other Assessments

Other measurements in addition to the dietary survey included
a physical examination, blood pressure measurement, neurolog-
ical/ophthalmological examination, and laboratory tests that
included HbAlc, fasting plasma glucose/insulin/C-peptide,
serum lipids/creatinine/urea nitrogen and urine analyses®.
HbAlc assays were standardized by the Lab Test Committee of
the Japan Diabetes Society (JDS)®. HbAlc values were con-
verted from JDS values into National Glycohemoglobin Stan-
dardization Program (NGSP) equivalent values. NGSP
equivalent values were calculated using the following formula:
NGSP equivalent value (%) = JDS value (%) + 04", Physical
activity and smoking status were determined by a detailed
questionnaire.

Statistical Analysis

All data are presented as means * standard deviation unless
otherwise stated. Differences in the major characteristics between
participants who completed and did not complete the FFQg
were examined by #-tests. All P-values are two-sided, and the sig-
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nificance level is 0.05. All statistical analyses were carried out
using SAS packages version 9.1 (SAS Institute, Cary, NC, USA).

RESULTS
Table 1 shows the characteristics of the 1,516 type 2 diabetes
patients. Their mean BMI was 22.7 kg/m’ and 23% of the

Table 1 | Characteristics of 1,516 diabetic patients who participated in
the nutritional and food intake survey of the Japanese Diabetes
Complications Study

Men Women Total
(n = 807) (n = 709) (n=1516)
Mean  SD Mean  SD Mean  SD
Age (years) 584 170 500 68 587 169
Diabetes 115 74 104 167 n +7.1
duration (years)
Weight (kg) 62 186 542 183 584 493
BMI (kg/mz) 22.7 126 232 133 229 430
<185 kg/m? 40% 6.8% 53%
>25 kg/m? 193% 28.1% 234%
Waist 819 478 766 194 794 90
circumference (cm)
Waist-to-hip ratio 089 X006 083 007 086 0.1
Fasting plasma 89 24 90 *25 89 24
glucose
(mmol/L)
HbA1c (%) 77 +1.2 8.1 +13 79 +13
Systolic blood 131 +157 131 1163 1314 %160
pressure (mmHg)
Diastolic blood 77 1938 76 199 766 199
pressure (mmHg)
Total serum 50 09 54 09 52 09
cholesterol
(mmol/L)
Serum LDL 30 $09 33 108 32 +08
cholesterol
(mmol/L)
Serum HDL 14 +04 15 +05 14 04
cholesterol
{(mmol/L)
Serum 12 108 1.1 108 1.1 08
triacylglycerolt
(mmol/L)
eGFRt (mL/min 794 £330 818 +366 803 337
per 173 m?
Treated by insulin 181% 221% 200%
(%)
Treated by OHA 64.7% 67.1% 65.8%
without insulin (%)
Current smoker (96) 464% 8.7% 287%

eGFR, estimated glomerular filtration rate; HbA1c, hemoglobin Alg
HDL, high-density fipoprotein; LDL, low-density lipoprotein; OHA, oral
hypoglycemic agent; SD, standard deviation. tMedian and interquartile
range.

patients had a BMI >25 kg/m”. Their mean age was 59 years,
and mean HbA1( value was 7.9%.

Table 2 shows the nutritional intake per day and the per-
centage of participants who met nutritional recommenda-
tions'’ ", The mean daily energy intake for all participants was
1737 + 412 kcal/day, and the mean proportions of total pro-
tein, fat and carbohydrate comprising total energy intake were
157, 27.6, and 53.6%, respectively. Saturated fatty acid intake
comprised 28.6% of total fat intake. Additionally, we evaluated
energy and nutritional intakes, respectively, by patients grouped
according to sex, age, intensity of physical activity during work,
HbAIC level and diabetes duration. Features of energy intake
and nutritional intake, and the percentage of participants who
met the nutritional recommendations by Japan and major Wes-
tern guidelines were similar for each comparison with the
exception that the men consumed 180 kcal/day more energy
than the women (1820 and 1640 g/day, respectively; Table 2).
As for intake of selected food groups per day, the mean total
vegetable intake for all participants was 324 g/day (Table 3). As
a protein source, consumption of fish (100 g) and soybean
products (71 g) was larger than that of meat (50 g) and eggs
(29 g). The male patients consumed approximately eightfold
more alcoholic beverages than the female patients (115 and
14 g/day, respectively), but the characteristics of food intake did
not differ greatly among the patient groups.

Table 4 summarizes the dietary composition of various study
populations with diabetes, including the current JDCS partici-
pants. The JDCS patients had higher carbohydrate consumption
and lower fat consumption than reported among diabetic
patients in Western countries (37-50% energy and 35-45%
energy, respectively)®®. However, it is necessary to note differ-
ences in methods for measurement of dietary intake among the
studies. In contrast, the JDCS patients had lower carbohydrate
consumption and higher fat consumption than reported for
type 2 diabetic patients in Korea® and South Africa®. The
energy intake of JDCS patients was similar to that for Western
diabetic patients®®, although the Western diabetic patients had
a higher BMI than the Japanese diabetic patients.

DISCUSSION

In the present study, we determined the actual dietary intake
among Japanese with type 2 diabetes in a nationwide large-
scale setting. We clarified that the JDCS patients consumed a
‘high-carbohydrate low-fat’ diet compared with Western dia-
betic patients, and that their energy intake was similar to that
of Western diabetic patients. In addition, the features of energy
intake, and nutritional and food intake among the JDCS
patients were similar regardless the differences in sex, age,
intensity of physical activity during work, HbAIC level, and
diabetes duration.

According to the National Health and Nutrition Survey** car-
ried out the same year as the dietary survey of JDCS, energy
intake by Japanese men and women aged 40-69 years in the gen-
eral population ranged from 2214 kcal/day to 2319 kcal/day and
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Table 2 | Nutritional intake per day, and percentage of participants who met the nutritional recommendations of the Japan Diabetes Society,
Canadian Diabetes Association and American Diabetes Association

Men Women Age <60 years Age 260 years
(n = 807) (n = 709) (n = 755) (n=761)
Mean SD Mean SD Mean SD Mean SD
Nutritional intake
Energy
keal 1819 400 1643 405 1760 420 1714 403
Carbohydrate
% Energy 530 6.8 54.2 63 529 6.7 542 65
g 2396 554 2201 485 2309 544 2300 520
Protein
% Energy 15.2 23 162 24 156 24 158 24
g 69.7 208 672 227 69.0 221 680 214
Fat
% Energy 26.7 49 287 48 281 51 272 48
g 543 17.1 532 189 553 185 523 173
SFAs
% Energy 76 1.7 83 16 80 17 79 16
MUFAs
% Energy 88 20 93 20 93 21 88 20
PUFAs
% Energy 64 1.5 69 1.5 68 16 65 15
né
% Energy 52 13 55 14 55 14 52 13
n3
% Energy 15 04 16 04 16 04 16 04
Cholesterol
mg 3169 1169 3069 1181 3131 1165 3113 1186
Ca
mg 6196 2283 661.0 2295 6289 2283 6489 2308
Fe
mg 80 25 82 27 8.1 26 81 25
Dietary fiber, total
g 14.1 53 154 53 145 54 149 52
Sodium
g 41 15 43 16 4.1 16 43 15
Recommendation met
Carbohydratet
<55% Energy 61% 55% 61% 55%
55-60% Energy 24% 29% 25% 27%
>60% Energy 15% 17% 13% 18%
Fatt
<25% Energy 38% 21% 27% 33%
SFAsE
<7% Energy 35% 17% 26% 27%
Fiber (total)t
>20 g 13% 17% 14% 16%
Sodiumt
<39¢ 50% 45% 50% 46%
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Table 2 | (Continued)

Sedentary occupation Non-sedentary HbAlc <7% HbAlc >7%
(n= 1,032 occupation (n = 1,266) (n = 250)
(n = 366)
Mean SD Mean SD Mean SD Mean SD
Nutritional intake
Energy
keal 1,714 400 1,774 436 1,736 407 1,739 437
Carbohydrate
% Energy 536 65 539 69 534 6.7 546 6.2
g 2277 511 2372 59.1 2295 521 2354 579
Protein
% Energy 157 24 153 24 157 24 155 22
g 679 210 686 231 086 217 679 217
Fat
% Energy 277 48 27.1 53 276 50 2738 48
g 532 173 539 190 537 179 542 182
SFAs
% Energy 80 16 7.7 18 79 17 82 17
MUFAs
% Energy 90 20 88 21 90 2.1 9.1 20
PUFAs
% Energy 66 15 66 16 6.7 1.5 65 14
né
% Energy 53 13 53 14 54 14 52 12
n3
% Energy 16 04 15 04 16 04 15 04
Cholesterol
mg 3118 1162 3050 1186 3122 1178 3122 1162
Ca
mg 6374 2225 6312 2424 6372 2324 6480 2156
Fe
myg 8.1 24 8.1 27 8.1 26 81 25
Dietary fiber, total
g 14.7 52 144 55 146 53 15.1 55
Sodium
g 42 15 42 16 42 15 42 16
Recommendation met
Carbohydratet
<55% Energy 58% 57% 59% 52%
55-60% Energy 26% 26% 26% 28%
>60% Energy 16% 17% 15% 20%
Fatt
<25% energy 28% 36% 31% 28%
SFAst
<7% Energy 26% 30% 27% 23%
Fiber, totalt
>20g 16% 12% 15% 17%
Sodium*t
<39¢ 49% 50% 48% 48%
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Table 2 | (Continued)

Diabetes duration Diabetes duration Total
<10 years >10 years (n=1516)
(n=737) (n =779
Mean SO Mean SO Mean SD
Nutritional intake
Energy
keal 1,762 425 1,708 397 1,737 412
Carbohydrate
% Energy 533 65 539 6.7 536 66
g 2328 552 2280 510 2305 532
Protein
% Energy 156 24 157 24 157 24
g 69.5 226 673 207 685 217
Fat
% Energy 279 49 273 50 276 50
g 551 183 524 175 538 180
SFAs
% Energy 79 1.7 79 17 79 17
MUFAs
% Energy 9. 20 89 20 90 20
PUFAs
% Energy 67 15 65 15 66 15
nb6
% Energy 54 14 52 13 53 14
n3
% Energy 16 04 15 04 16 04
Cholesterol
mg 3161 1202 3072 114 3122 1175
Ca
mg 644.5 2388 6323 2202 6390 2297
Fe
mg 83 26 79 25 8.1 26
Dietary fiber Total
g 150 54 144 52 147 53
Sodium
g 43 16 4.1 15 42 15
Recommendation met
Carbohydratet
<55% Energy 59% 57% 58%
55-60% Energy 27% 25% 26%
>60% Energy 13% 19% 16%
Fatt
<25% Energy 28% 32% 30%
SFAst
<7% Energy 27% 27% 27%
Fiber, totalt
>20 g 17% 13% 15%
Sodiumt
<39¢ 48% 49% 48%

MUFAs, mono-unsaturated fatty acids; n3, n-3 fatty acids; n6, n-6 fatty acids; PUFAs, poly-unsaturated fatty acids; SD, standard deviation; SFAs,

saturated fatty acids. tCarbohydrate intake, 50-60% of total energy; fat intake, <25% total energy; fiber, >20 g/day; and sodium, <39 g (<10 g as
salt) were recommended by the Japan Diabetes Society'’. +Saturated fat intake should be <7% of total energy as recommended by the Canadian

Diabetes Assodiation'® and the American Diabetes Association.'
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Table 3 | Intake of selected food groups per day

Men Women Age <€0 years Age 260 years
(n = 807) (n =709 (n = 755) (h=761)
Mean D Mean SD Mean SD Mean sSD
Grains (g) 207 58 173 40 194 54 189 52
Potato/aroid (g) 50 40 58 50 50 41 57 49
Soybeans/soy products (g) 68 49 75 54 71 51 72 52
Fruits (g) 121 101 148 108 126 107 140 103
Green-yellow vegetables (g) 130 69 147 66 136 67 140 68
Other vegetables (g) 174 103 200 99 184 100 188 104
Meat (g) 52 37 47 39 54 40 46 36
Fish (g) 103 61 97 59 101 61 100 60
Eggs (@) 30 18 28 16 29 16 29 17
Milk/dairy products (g) 165 109 177 94 168 108 173 97
Sweets/snacks (g) 16 20 20 21 18 21 17 20
Oil (@) 17 9 17 9 18 9 16 8
Alcoholic beverages (g) 155 195 14 48 99 180 80 142
Other beverages (g) 44 85 28 67 41 84 33 70
Sedentary Non-sedentary HbAlc <7% HbAlC >7%
occupation occupation (n = 1266) (n = 250)
(n = 1032) (n = 366)
Mean SO Mean D Mean SO Mean SD
Grains (g) 187 50 202 62 191 53 194 54
Potato/aroid (@) 53 42 55 45 53 42 57 58
Soybeans/soy products (g) 70 49 72 57 72 53 67 44
Fruits' (g) 139 105 118 109 132 104 141 112
Green-yellow vegetables (g) 139 68 132 67 137 67 143 70
Other vegetables (g) 188 102 176 100 184 102 195 103
Meat (g) 49 37 48 39 49 38 52 42
Fish (g) 99 60 100 62 102 61 93 58
Eggs (@) 29 17 28 16 29 17 30 16
Milk/dairy products (g) 170 101 169 107 168 102 184 105
Sweets/snacks (g) 18 20 19 22 17 20 20 23
Qil (@) 17 9 17 9 17 9 17 9
Alcoholic beverages (g) 83 160 103 166 9% 169 54 116
Other beverages (g) 35 77 45 83 36 76 41 85
Diabetes duration Diabetes duration Total
<10 years (n = 737) >10 years (n = 779) (n=1516)
Mean SD Mean SD Mean SD
Grains (g) 191 54 192 53 191 53
Potato/aroid (g) 56 45 51 45 54 45
Soybeans/soy products (g) 73 55 69 48 71 52
Fruits (g) 138 116 129 93 133 105
Green-yellow vegetables (g) 141 67 135 69 138 68
Other vegetables (g) 191 100 181 104 186 102
Meat (g) 51 39 48 37 50 38
Fish (9) 102 62 98 58 100 60
Eggs (@) 29 17 29 16 29 17
Milk/dairy products (g) 169 107 172 98 170 103
Sweets/snacks (g) 19 22 17 19 18 21
Qil (g) 18 9 16 9 17 9
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Table 3 (Continued)

Diabetes duration Diabetes duration Total

<10 years (n = 737) >10 years (n = 779) (n=1516)

Mean sD Mean SD Mean SD
Alcoholic beverages (g) 91 174 86 147 89 162
Other beverages (g) 38 81 35 73 37 77

HbAT1c, glycated hemoglobin; SD, standard deviation.

1836 kcal/day to 1916 kcal/day, respectively. Thus, the JDCS
patients consumed an energy-restricted diet reduced by 400-
500 keal/day in men and 200-300 kcal/day in women compared
with Japanese men and women in the general population.

In addition, the energy intakes by the JDCS patients and
Western patients with type 2 diabetes were similar. However, the
mean BMI of the JDCS patients was within the normal
range, and was much lower than in Western diabetic patients®™®.
The differences in energy intake between the two groups were
too small to explain the large difference in BML In terms of the
biological aspects of ethnic differences, it is known that Asian
people are more susceptible to pancreatic $-cell secretory defects
and pronounced dysfunction in early insulin secretion than Wes-
tern people”. In contrast, among Asian populations, the propor-
tion of body fat and prevalence of prominent abdominal obesity
are higher than in individuals of European origin with similar
BMI values®. Also, ethnic differences in biological factors based
on genetics, such as the basal metabolic rate, are assumed
between Asian and Western people. Further studies are required
to clarify the mechanism of the development of type 2 diabetes
in consideration of an ethnic-specific constitution, and it should
be investigated whether results of dietary assessments and actual
food intake differ consistently between Asian and Western
patients with diabetes.

The proportions of protein, fat and carbohydrate consumed
by JDCS patients met the major current Western guidelines
(American Association of Clinical Endocrinologists*, European
Association for the Study of Diabetes®, Canadian Diabetes
Association'®), which recommend carbohydrate intake ranging
from 45 to 65%, fat intake <30-35% and protein intake from
10 to 20%. Furthermore, mean carbohydrate intake as a per-
centage of energy intake (53.6%) met the current recommenda-
tions of the JDS (50-60%)7, and mean fat intake (27.6%) was
2.6% higher than the recommendation (25% or less)"”. There-
fore, it was clarified that Japanese type 2 diabetic patients con-
sumed a ‘flow-fat energy-restricted diet, which has been
traditionally recommended in Western countries (generally 25—
35% of energy from fat)'®*®¥, although the guidelines of the
American Diabetes Association for 2011'° stated the possibility
of the effectiveness of both a low-carbohydrate and a low-fat
calorie-restricted diet. These proportions of intake by the JDCS
patients did not differ much according to sex, age, intensity
of physical activity during work, HbAIC level and diabetes

duration. In addition, the proportion of fat consumption by the
JDCS patients met the definition of low fat intake reported in
the recent systematic review by the American Diabetes Associa-
tion, which might improve glycemic control, total cholesterol
and low-density lipoprotein (LDL) cholesterol, but might also
lower high-density lipoprotein (HDL) cholesterol’’. However,
the JDCS patients and Western type 2 diabetic patients had
similar HDL cholesterol levels (1.4 mmol/L and 1.1-1.2 mmol/
L, respectively)3’4, which is probably a result of the fact that the
serum level of HDL cholesterol is naturally higher in East
Asians than in Western populations.

The proportions of protein, fat and carbohydrate as per-
centages of energy supply in the JDCS patients were similar
to those reported in elderly Japanese type 2 diabetic patients
(fat/carbohydrate: 25.6/59.0%)% the general Japanese popula-
tion (25.8/59.3%)%, and a comprehensive picture of the pat-
tern of the country’s food supply reported in the FAO
Balance Sheet (27.3/59.5%)’. Furthermore, according to the
report of the FAO in 1996, fat and carbohydrate as percent-
ages of energy supply in the USA, European region, Spain,
Korea, and South Africa were 34.5/53.1%, 33.5/54.4%, 39.5/
47.5%, 20.0/68.9%, and 22.0/67.7%, respectively. Thus, the pro-
portions of protein, fat and carbohydrate consumed by dia-
betic patients in each country were similar to those reported
in the FAO Balance Sheet, which reflects dietary patterns for
each country’. As well as in these countries, it can be esti-
mated that Japanese type 2 diabetes patients’ ‘low-fat energy-
restricted diet’ is deeply ingrained in the ethnic-specific dietary
pattern of Japan.

As a protein source, consumption of fish and soybean prod-
ucts was larger than that of meat and eggs, and this pattern
was similar without regard to sex, age, intensity of physical
activity during work, HbA1C level and diabetes duration. These
results imply that dietary content and food patterns among Jap-
anese patients with type 2 diabetes were quite close to those in
Western countries that have been reported as decreasing the
risk of obesity™®, type 2 diabetes® and mortality as a result of
cardiovascular disease?®, which is known to be higher in Wes-
tern countries than in Japan. Conversely, the American Diabe-
tes Association noted that soy-derived supplements were not
associated with a significant reduction in glycemic measures or
risk factors for cardiovascular disease, and that there is limited
evidence in relation to protein sources®.
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