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Diabetes In Korea



Korean Diabetes Fact Sheet 2015

Prevalence

of diabetes
(= 30 yrsold)

The prevalence of diabetes Seadily
increased from 5.6% in 2006 to
8.0%in2013.

Frevalence
= [(Patients who had type 2 diabetes based
on 10010 code and were being treated with
antidiabetic agentsy(total subjedts visiting
hespitals or dinics or having health security
sexvioe in each year)] X100 (%).

In 2013
® Total . . . .
0,
N 8.0% Asian patients with diabetes
2720777
4 Men Markedly increasing
8.8% prevalence of diabetes
1.466.209 Increased prevalence of
o retinopathy
P Increased prevalence of
\r‘\bn‘(l)en ischemic stroke Relatively lower incidence
' 73 A) of coronary heart disease
1,254,478 Decreased insulin secretory
(persons) function relative to insulin Propensity for visceral
resistance obesity within same body
mass index
(persons) Small pancreatic beta
2,720,777 cell mass Incrc_ascd prcv:’xlcnf:c
of microalbuminuria
1,655,495 71 75 7.8 80 (%) High carbohydrate intake
6.8 -
56 6.1 6.4 Young age-onset of diabetes
Fig. 1. Characteristics of Asian patients with diabetes.
2006 2007 2008 2009 2010 2011 2012 2013 Rhee, Endocrinol Metab 2015
(year)



Korean Diabetes
Dyslipidemia

Type 2 diabetes accompanying
dyslipidemia had steadily increased
during the last 7 years. In 2013,
about half of subjects with diabates
had dyslipidemia, which was about
5-fold higher compared with those
without diabetes.

B Type 2 dizbetes

Il Von-diabetes

DEFINITION OF DYSLIPIDEMIA:
[CD-10 code (E78) and use of lipid-lowering
medication.

2006

2007

Fact Sheet 2015

(%)
49.5

2008 2009 2010 201 2012 2013

(year)
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Treatment
rate of

(%)

501

hypertenSion 03 613 611 622 625

56.0

62.5% of subjects with type 2
diabetes had hypertension and were
being treated with antihypertensive
medication, which is 3.7-fold higher
compared with those without
diabetes in 2013.

B Type ? diabetes

B Non-diabetes

DEFINITION OF HYPERTENSION: : = i
ICD-10 code (110} & use of antihypertensive 2006 2007 2008 2009 2010 201 2012 2013

medication. (year)
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1 The prevalence of metabolic syndrome was about 3-fold higher in patients
M Eta bOI Ic with type 2 diabetes than in those without diabetes.

syndrome

(%)
80.4

78.4 79.2

Confined to participants in Mational
Health Screening Service.

76.9 71.8

B Type 2 dizbetes

Il Mon-diabetes

DEFINITION OF METABOLIC SYNDROME:
Defined in accordance with the updated
MNational Cholesterol Education Program
Adult Treatment Panel (NCEP-ATP) 11l
criteria for Asia. The presence of three or
more of the following criteria constituted a
diagnosis of metabolic syndrome: (1) waist
gircumference = 90 am in men or 2 8% am in
women; (#) fasting triglyceride = 150 mgfdL
or medication use; (3) HDL-cholesterol < 40
mafdL in men or < 50 mo/dL in women or
medication use; (4) blood pressure = 130/85
mmHg or antihypertensive medication use;

d (5) fasti I = 100 mgfdL
and {5} fasting glucase 2 100 mg/dl. or 2009 2010 2011 2012 2013
current anti-diabetes medication. (year)



The effect of diet In the prevention and
management of metabolic disease

Metabolic abnormalities

Blood glucose

Dietary LDL, TG, HDL

Intake

Waist circum., Glucose

TG, HDL, SBP/DBP




Dietary recommendation
for diabetes



2016 Diabetes Guideline
American Diabetes Associlation

7. Lifestyle Changes

Medical Nutrition Therapy (MNT)

The ADA acknowledges that there is no one-size-fits-all eating pattern for individuals with type 2 diabetes.

MNT is recommended for all individuais with type 1 and type Z diabetes as part of an overall treatment plan, preferably
provided by a registered dietiian skilled in diabetes MNT

Goals of MNT:

« A healthful eating pattern to improve overall health, specifically:
» Achievement and maintenance of weight goals
« Attainment of individualized glycemic, blood pressure, and lipid goals
« Type 2 diabetes prevention or delay

« Attain individualized glycemic, blood pressure, and lipid goals

« Achieve and maintain body weight goals

« Delay or prevent diabetes complications

Source: American Diabetes Association. Standards of medical care in diabetes-2016.
Diabetes Care. 2016;39(suppl 1):S1-S106.




2015 Treatment guideline
Korean Diabetes Associlation

1.9 V93T T S HEAE YNGSMZRE HEEHE N]S W0 Sict. [A],
QUAIHOIQHS Crip 0| OS2 JHAMsHH HIZH| §2M0|D2 U2 80| Wit [B]

2. MHS E= H|OSE S MERE 21428 ASRE [AISIHA YIRS S0 SiCt. [A]
3. g Ho= = HuX|el 50~60%E EilEE HFlot=s HUoIL, BElE, HE,
g Y2 AlSH, 7|8, X25H S2 12510 {3} & 4= UCt. [C]

4. S EHUSE SISt 32 £7|2E YZF DA HE2 LWRX| YOLHA], DA
HH(E dlHxI2l 20% 014 mlak= 20| &Lt [C]

5. Al dFHSS tIALE 2H|(H|2H 0| EAIEES S)8 1dotK 7l Eatol, Zatx|2at
SYAHIE, EHAXLO] M HSH2 HAQUM SUSHH & 4 ULt [C]

6. 1Y LIES 2,000 mg (A3 5 g) 0|2 X3t MBIt [E]

7. S HEALA BIERIOILE 27122 FII1EE2 Q6| BT o, ZEME0[HLE Mg
Al0| 4% Aofl= =2 BESICL [B]

8. S OUS A5l0 40|4RAE MI(whole grain)ys EE8 CIeEt 22 HE S 1Y
20-25 g(12 g/1,000 kcal/day)}S H&I5tCt. [B]
9. 2Fc YEXE 52 SeYEAAMAM HET Ld S S7IM7|E2 FEEE0 F
L= ZS0TH 1Y 1-27 HE 2 HiSkolH, {HEE T= O[4I 2™ S S StIGHALLE, H|THEt
SeHEAM = 258 HOSI. [E]



Adherence to the guideline

[ Adherence < 5 W Adherence = &

8931

100

50

it

408

Adherehce (%)

All distributions were significantly different in both groups after
adjusted for age, gender, education, income, diabetes duration,
and diabetas treatment (p<0.01).

Fig. 1 - Percent adherence to each lifestyle recommendation by degree of adherence.

(Lim et al. Diabetes Research and Clinical Practice 2013)



Macronutrient profile
In Korea



How different macronutrient
composition?

///“%\
Korea | N T #

KNHANES 2007-2012 NHANES 2007-2012



Carbohydrate intake in US & Korea
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Figure 1. Distribution of carbohydrate intake among participants in the NHANES and
KNHANES 2007-2012 Ha et al, under review



Dietary carbohydrate and
metabolic abnormalities

Table 5. Metabolic syndrome components by quintiles of dietary carbohydrate intake in men and women in a study examining
the relationship between metabolic syndrome prevalence and dietary carbohydrate intake among Korean adults®

Quintiles of Energy from Carbohydrate” (%) P for
Q1 (n=526) Q2 (n=526) Q3 (n=527) Q4 (n=526) Q5 (n=526) trend"” m
Men (n=2,631) mean-tstandard error of mean TG T & H DL l
Whaist circumference (cm) 838104 854104 84.0+04 833404 8381404 0.066 Glu cose T
Triglyceride {mg/d L'J} 146.0-+4.4 164.04+£7.2 161.04+£55 1539453 159.246.1 0.028 D B P
HDL -cholesterol (mg/d Lr} A46.6-£0.5 44,8104 4521404 453105 451105 0.048 l
Fasting blood glucose (mg/dL") 945407 942406 94.840.8 97 5+1. 972409 0.004
Systolic blood pressure (mm Hg) 114.9+05 116,006 11534106 1159408 1161407 0.815 46%
Diastolic blood pressure (mm Hg) 788105 793105 78.0+05 775406 T7T8105 0.044 M eta bo I ic
. ‘ syndrome
Quintiles of White Rice Intake” (Servings/Day
Q1 (n=842) Q2 (n=843) Q3 (n=843) 04 (n=843) Q5 (n=843)
Women (n—4,214) mean-tstandard error of mean
Waist circumference (cm) 76.5+04 772404 76.7+03 772104 79.0+04 0432
Triglyceride (mg/dL") 969423 102.9+24 1020429 108.643.2 109.1426 oos3 T1G1T& HDL |
HOL cholesterol [mg.I’dL'] 524405 508404 511104 5014104 492404 0.002 G I ucose T
Fasting blood glucose {mg/dL"} 91.1+04 92,0404 925405 929405 934407 0.059 SBP l
Systolic blood pressure (mm Hg) 107605 108.34+05 109306 109.4+05 1122406 0.009
Diastolic blood pressure (mm Hg) 71.8+04 719404 719404 723404 735404 0.105
(o)
il analyses accounted for the complex sampling design effect and appropriate sampling weights of the national survey. 74 /O
Bl dietary carbohydrate intske variables were energy adjusted wsing residual method and were categorized into quintiles, Meta bolic
P o trend was obtained from a multivariate linear regression analysis after adjustment for age (continuous), living area {urban or nezl), education (elermentary, junior high, senior high, or
college or more), smoking status (current, e, or nonsmokers), current aloohol intake (never or rarely, <1 timefmo, 1 tmefmao, 2 1o 4 timesmo, 2 w3 imesfwk, or 24 timesAek), vigorous Synd rome

physical actwity (never or rarely, 1 to 2 daysiwk, 3 to 4 days/wk, =5 days/wk), total energy intake {continuos), and body mass index (contimeos, exception for wast arosmference).

(Song et al. Journal of the Academy of Nutrition and Dietetics 2014)



Dietary carbohydrate and Atherogenic
Dyslipidemia in Korean men

Adults aged 30 or more with normal LDL levels using 2008-2012 KNAHENS

P for
--nnn

0.90 1.26 1.33 1.70

(0.63-1.29) (0.91-1.76) (0.96-1.85) (1.20-2.41) 0-0001
1.03 110 1.50 1.38
(o)
7% CHO 100 073-1.44) 0.79-1.54) (1.07-2.11) (0.96-2.00) °0-014
116 136 1.44 1.57
DGL 100 0.83-1.62) (0.99-1.86) (1.03-2.02) (L.10-225)  °2-004
115 110 0.99 0.85
Fat 100 0.82-1.62) (0.80-1.52) (0.70-141) (0.60-120) 0164
o Pt o0 112 0.92 0.83 0.86 0194

(0.81-1.53) (0.66-1.30) (0.58-1.19) (0.61-1.21)

CHO: energy-adjusted total carbohydrate intake
DGL: Dietary Glycemic Load

Fat: energy-adjusted total fat intake (Song et al, under review)



Dietary carbohydrate and Atherogenic
Dyslipidemia in Korean women

Adults aged 30 or more with normal LDL levels using 2008-2012 KNAHENS

P for
--nnn

1.09 126 0.92 1.61 0,025
(0.78-1.53) (0.90-1.76) (0.67-1.27) (1.17-2.23)
1.05 0.99 113 1.43
(o)
76 CHIO 100 075-1.47) 0.70-1.38) (0.82-157) (1.04-1.99) 0-036
115 114 111 1.56
26l 100 0.82-1.59) (0.81-1.59) (0.79-156) (L.12-2.17) 2028
0.68 0.70 0.76 0.71
it 100 0.51-0.90) (0.51-0.96) (0.56-1.05) (0.52-0.98) 0112
o Fat o0 0.81 0.69 0.79 0.74 0106

(0.59-1.10) (0.50-0.96) (0.57-1.09) (0.52-1.05)

CHO: energy-adjusted total carbohydrate intake
DGL: Dietary Glycemic Load

Fat: energy-adjusted total fat intake (Song et al, under review)



What is a healthy eating pattern
In Korea?



Traditional Korean dietary pattern

Traditional Meat&Alc Korean Healthy

B CHO MmFat M Protein B CHO MmFat M Protein B CHO MFat M Protein

Table 1  Mean food and nutrient intakes by dietary pattern groups among Korean adults.

Traditional (n = 2384) Meat & Alcohol (n = T48) Korean Healthy (n = 1599)
Mean Std. Dewv. Mean Std. Dew. Mean Std. Dev.
Food groups (¥ energy)

White rice 60.3 12.5 27.1 11.3 27.0 11.6
Other grain 3.9 5.8 3.8 6.1 9.7 13.2
Noodle & dumpling 0.9 4.1 2.1 5.7 14.1 16.8
Flour & bread 1.5 3.7 3.0 5.3 6.9 9.2
Vegetables 3.5 2.7 3.2 2.0 3.2 2.4
Legumes 2.7 3.6 1.8 2.8 2.8 4.1
Kimchi 1.7 1.5 1.2 1.1 1.2 1.1
Fruits 1.2 32 1.6 16 2.5 4.8
Meat & its products 39 5.6 1.7 13.1 4.0 5.0
Eggs 1.3 2.7 1.7 2.8 2.2 3.2
Fishes 4.7 5.7 4.2 4.9 5.7 6.9
Milk & dairy products 1.6 3.9 1.9 4.3 3.3 6.3
Oils 3.2 3.1 3.9 3.4 4.2 3.8
Beverages 1.8 3.0 74 3.5 2.6 4.5
Alcohols 0.9 3.5 11.1 15.6 1.3 4.3

(Song & Joung, Nutrition, Metabolism & Cardiovascular Disease 2012)



Fruit and dairy pattern in Korea

Table 2 -Factor-loading matrix for the 4 major dietary
patterns according to the percentage of energy derived
from food or food groups

o Pieary patens = Study outline

Korean Alcohol Sweets Fruit
traditional and and fast and
meat foods dairy

ey A v 406 Koreans aged 22 to 78 years

Refined grains 0.554 - -0.331
Onion and garlic 0582 0.400 - -
ble oil 1 1 - _
e A v’ 3-day food record
Red pepper 0.453 - = -

and soybean paste
Starch syrup and sugar 0.452 - — — :
i o = ® Djetary patterns
Seaweed 0.433 - - -
Fish 0.393 0.261 - -
Whole grains 0.320 -
Vegetables 0.284 -
Alcohol - 0.651
Processed meat - 0.503 - -
Poultry and eggs - 0.460 - -
e - om - oms v" Alcohol and meat
Bailed fish paste - 0.400 - -
Animal fat - 0.336 — —
Organ meat - 0.306
Coffee - 0270 -
Fruits juice and - - 0619 —
canned fruits
Chocolate and - - 0.557 — . .
o e v Fruit and dairy
Pirza and hamburgers - - 0533 -
Spaghetti - - 0.489

Carbanated beverages o m - « Low consumption of refined grains,
o A v kimchi, but high consumption of fruit,
noodles)

Daf roducts - - 0274 0477 .

e e - dairy, nuts

o ; -t

Variance of 9341 7157 6.598 5. 656

v Korean traditional

v Sweets and fast foods

oo pr e (Hong et al. Metabolism 2012)




Fruit and dairy pattern in Korea

Table 4 - Odds ratios for metabolic syndrome and its components by quartile based on scores for dietary patterns

o1 Q2 Q3 (o] P"® for trend
1 0.97 (0.51-1.84) 1.40 (0.75-2.55) 1.46 (0.79-2.70) 146 .
1 147 (0.76-2.65) 1.8% (1.00-3.51) 1.17 (0L63-2.18) 347 2 tl mes
1 141 (0.77-2.57) 1.53 (0.84-2 20) 1.75 (0.96-3.20) 075 .
1 1.59 (0.87-2.89) 1.37 (0.76-2.49) 130 (0.72-2.37) 493 more ris k Of
1 1.59 (0.76-3.29) 1.07 (0.53-2.18) 0.94 (0.47-1.28) JE50 .
1 3 09 (1.07-1.07) 2.02 (1.06-3.88) 2,03 {1.05-3.92) .0a7 M eta bOI IC
1 0.80 (0.43-1.47) 0.71 (0.38-1.33) 0.46 (0.23-0.92) 030 Sy n d rome
1 0.68 (0.36-1.28) 0.72 {0.38-1.39) 0.95 (0.47-1.90) 524
1 156 (0.B56-2.81) 1.13 (0.61-2.09) 1.09 (0.56-2.03) 550
1 1.05 (0.57-1.92) 1.2 (0.66-2.26) 151 {0.79-2.91) 194
1 1.46 (0.70-3.05) 0.91 {0.45-1.88) 113 (0.53-2.41) 955
1 1.21 (0.63-2.33) 0.90 (0.46-1.74) 116 (0.58-2.34) 545
1 147 (0.80-2.65) 1.02 (0.55-1.50) 0.70 (0.36-1.36) 273
1 0.76 (0.40-1.46) 0.67 {0.35-1.26) 0.98 (0.50-1.90) 879
1 1.01 (0.56-1.84) 1.37 {0.75-2.50) 0.72 (0.38-1.37) 571
1 0.65 (0.36-1.19) 0.61 {0.33-1.12) 0.57 (0.30-1.06) 087
1 0.93 (0.47-1.88) 1.43 (0.69-2.93) 1.16 (0.55-2.44) 543
1 fL{E m E jE] ] “E HI EEJ}TH i} 81 f[l&'l-‘lj;i'i
1 0.90 (0.49-1.66) 0.64 (0.34-1.20) 0.42 (0.20-0.84) 010 54%
1 1.01 (0.53-1.93) 0.67 (0.34-1.30) 0.72 (0.36-1.43) .180 .
1 1.07 (0.58-1.96) 0.94 (0.50-1.77) 0.97 (0.50-1.87) 244 rEd u Ct ion
1 0.55 (0.30-1.02) 0.58 {0.31-1.10) 0.39 (0.20-0.76) 009
1 1.19 (0.58-2.43) 1.13 (0.54-2.37) 168 (0.78-3.59) 733 Of
1 0.74 (0.38-1.42) 0.55 (0.28-1.10) 0.46 (0.22-0.95) 025

Metabolic

* Components of metabolic syndrome were defined as abdominal adiposity (waist dreumference =80 cm for women or = 90 cm for men); low

serum HDL cholesterol =50 mg/dL for women or =40 mg/dL for men; hypertriglyceridemia =150 mg/fdL; elevated blood pressure (=130/85 mm Hg);
and abnormal glucose homeostasis: fasting blood glucose =110 mg/dL.
t_All models were adjusted for age, sex, taking medications, smoking, physical activity, and BMI.

Syndrome



Balanced vs Rice-oriented pattern

Table 4. Multivariate adjusted odds ratios (ORs) and 95% confidence intervals (Cls) for diabetes and dyslipidemia across quintiles of dietary pattem scores

Men (n=23795) " Women (n=52930) .
P for trend™ P for trend
a1 Q3 Qs a Q3 Q5
Balanced pattern
Diabetes
100 = FBG =126 mg/dL 100 115 (090-149) 1.12 (0.87-1.48) 0.7450 1.00 120 (0D.895-153) 0899 (0.77-1.27) 0.975%4
FBG = 126 mgfdL 100 0596 (0.51-1.82) 0.55 (0.26-1.20) 0.13560 1.00 057 (0.39-153) 1.33 (0.63-2.78) 03588
Dwy=lipidemia
Chol. = 240 mg/dL 100 1.00 (066-1.52) 0.92 (0.60-1.42) 0.5229 1.00 1.14 (0.83-156) 0598 (0.70-1.37) 0.6540
TG = 200 mgidL 100 113 (0B7-147) 085 (068-1.17) 0.8185 1.00 080 (0D59-110) 091 (0.B6-1.24) 02569
HDL-chol. <40 mgldL in men and 100 105 (0.84-131) 1.04 {D.B3-1.31) 0.2588 1.00 095 (0.80-1.13) 099 (0.83-1.17) 0.400:2
=50 mg/dL in women
Rice-oriented pattem
Diabetes
100 = FBG =126 mgldL 100 112 (0B6-145) 1.00 (0.76-1.32) 0.7383 1.00 0B84 (DB5-108) 085 (066-1.11) 0.4050
FBG = 126 mg/dL 100 1.09 (0.56-213) 1.28 (0.65-252) 0.2291 1.00 057 (0.34-221) 079 ({0.32-1.95) 02782
Dwy=lipidemia
Chol. = 240 mg/dL 100 075 (049_146) 100 (085 _ 1545 0.o39q 1.00 1.6 (DBO-1.66) 076 (0.52-1.12) 0.0220
TG = 200 mgidL 100 133 {(1.01-173) 1.58 (1.20-2.09) 0.0042 1.00 123 (0.89-170) 110 {0.78-1.55) 05806
HOL-chol. =40 mgfdL in men and | 1.00 126 (1.00-1.58) 1.43 (1.12-1.82) 0.0013 1.00 1.04 (0.88-1.23) 1.29 {1.08-1.55) 0.0020

=50 mgidL in women

(J, quinties of dietary pattem scores; FBG, fasting blood gucose: Chol, cholesterol; 115, thighycendes; HOL-chaol, high densty lipoprotein-cholesterol

" P for trend from logistic regression analysis scross quintiles of distary psttem scores; adjusted for age (confinuous), income (low, medum, o highl, education (slemerntary,

secondany, or colege or more), body mass index (continuows), smokng (never, past, or cument), doohol use ves or noj, physical adnty (yes o noj, and detary pattem
scores (continuous),

(Song et al. Nutrition Research Practice 2012)



Healthy eating pattern
for Korean population

Based on the previous studies for Korean population,

v' Staple: Moderate amount of rice intake including

whole grains or mixed grains (avoid white-rice
oriented pattern)

v Side dishes: Sufficient amounts as well as various
kinds of foods such as beans, eggs, mushroom, and
fish

v Snack: fresh fruit and dairy products (avoid sugar-

sweeted beverage)



Summary

= Diabetes in Korea shows different characteristics compared to
those in the Western countries, which might be explained by
difference in their diet.

= Korean adults have different dietary practices especially in
terms of carbohydrate intake. Very high carbohydrate diet was
associated with metabolic abnormalities, particularly in
atherogenic dyslipidemia.

= Korean healthy eating patterns are proposed with whole
grains and variety of sides dishes along with fruits and dairy
products.



