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oAge dAdstn BAasted A a2l ¢ 91 3 (Institutional Review
Board, Yonsei University Graduate School of Public Health)ol A a5 913
HadLevel 1= AL WAAE Btow, IWAZERATE F2DB
AT #FeE] H3E NHIS-2015-2-003°] Tt}

A
HN
=2
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T VA ET Gur A5 A
(N=1759) (N=829) <2 P-value
n % n %
44
w4 1405 70.2 596 29.8 20.466  p<0.0001
4 354 60.3 233 39.7
A
30~34 102 79.7 26 20.3 87.065  p<0.0001
35~39 343 76.7 104 23.3
40~44 389 76.0 123 24.0
45~49 374 68.4 173 316
50~54 269 62.4 162 376
55~59 176 54.0 150 46.0
60~ 64 106 53.8 91 46.2
T 7HEY
5 1661 68.7 57 31.3 8.898  0.0029
Fr 98 57.6 72 42.4
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W AR T 2B
(N=1759) (N=829) <2 P-value
n % n %
E25ES
1 161 66.3 82 33.7 0.877 0.3491
2 128 62.4 77 37.6
3 112 66.3 57 33.7
4 125 71.0 ol 29.0
5 154 67.8 73 32.2
6 181 70.4 76 29.6
7 226 71.1 92 28.9
8 240 67.8 114 32.2
9 251 67.7 120 32.3
10 180 67.4 87 32.6
AT E
Al A+ 157 58.4 112 41.6 101.583  p<0.0001
Al A 55 48.7 58 51.3
2737 A 1444 72.8 539 27.2
2] 7 ) - F A} 102 459 120 54.1
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=1759) (N=829) x? P-value
n % n %
+57194
R 454 72.2 175 27.8 14.026 0.0002
LE AEA 934 68.4 431 31.6
A= 291 63.4 168 36.6
aESt 2 wHA 79 594 54 40.6
TEEG (mg/dL)
126 W] gt 1105 71.3 445 28.7 57.093  p<00001
126 ©]7¢ ~140 7] vk 338 69.5 148 30.5
140 ©]7¢ ~160 =] vk 204 63.6 117 36.4
160 ©] /¢ ~180 =] ¥k 68 57.1 51 42.9
180 ©]7~200 ™| % 23 46.9 26 53.1
200 ©] /& ~300 ] vk 17 34.0 93 66.0
300 o] % 3 25.0 9 75.0
BMI
% 624 7.2 184 22.8 80.662  p<0.0001
HA = 525 70.6 219 29.4
Llls 573 60.3 377 39.7
a5 H] g 37 43.0 49 57.0
FEU=HE
A 1302 70.6 543 29.4 23462  p<00001
37 303 63.5 174 36.5
1ZH~HE 151 574 112 42.6
FdoAF
94 & 302 65.6 420 34.4 7.384 0.0066
HAZFAEE, aAl F 92 724 35 27.6
aA Fd = 677 71.0 276 29.0
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AR

(ADmA A et 657 63.8 372 36.2 9.860 0.0017
4 2~3% 367 71.5 146 28.5
dFdoll 1~2 3] 438 69.0 197 31.0
dFdol] 3~4 3] 189 75.0 63 25.0
7 el md mpal v 76 69.1 34 30.9
15 353+
Haciass 854 67.7 408 32.3 1.130 0.2879
1~2 3 574 70.7 238 29.3
3~43] 195 69.1 87 30.9
5~6 3 40 64.5 22 35.5
7o 70 59.3 48 40.7
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E 51 A7 SAW guy gUE BARs
wawoer gdis o QWL TIET
B e e e Gl
n % n % n % n %
2 2 A 2 A7
1w g 96 245 33 344 30 313 33 344
1dold~2duyk 79 202 41 519 15 190 23 291
2dold~3dryk 42 107 20 476 6 143 16 381
3dold~4dryr 47 120 24 511 10 213 13 277
4de)d~5dryr 33 84 11 333 15 455 7 212
5d0] 4 9% 242 45 474 37 389 13 137
A
A 271 691 118 435 8 303 71 262
ik 121 309 5 463 31 256 34 281
A=
30~34 5 [[&8 [D2__4400 |2 400 20.0
35~39 3 92 16 444 11 306 25.0
40~ 44 49 125 24 490 18 367 143
45~49 79 202 41 519 21 266 17 215
50~54 89 227 43 483 27 303 19 213
56~59 79 202 29 367 18 228 32 405
60~64 55 140 19 345 16 291 20 364
Yny Y
5 37 911 154 431 104 291 99 277
fr 3% 89 20 571 9 257 6 171
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n| A S g F AHT
AT TA o = s 15
54 (micro only)  (macro only) (Both)
n % n % n % n %
A25ES
1 35 39 16 45.7 9 25.7 10 28.6
2 38 9.7 19 50.0 13 34.2 15.8
3 31 79 17 54.8 29.0 16.1
4 28 7.1 11 39.3 214 11 39.3
5 41 105 16 39.0 10 24.4 15 36.6
6 36 9.2 18 50.0 10 27.8 22.2
7 32 8.2 13 40.6 11 34.4 25.0
3 53 135 29 54.7 11 20.8 13 245
9 56 14.3 21 DD 16 28.6 19 33.9
10 42 10.7 14 33.3 18 42.9 10 23.8
7t A&
] o Al o 7 59 15.1 26 44.1 15 254 18 30.5
A A 35 39 10 28.6 9 25.7 16 45.7
274 7F) 2k 232 59.2 111 47.8 71 30.6 50 21.6
2 73] F- g A 66 16.8 27 40.9 18 27.3 21 31.8
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¥ 53 A4 5 dad FHIST HAEE
u] A 7 o3 T AHE
IS A 3wt SRRy o5
54 (micr oonly)  (macro only) (Both)
n % n % n % n %

FEIEY

A% 78 199 33 42.3 26 33.3 19 24.4

L8 AdA 188 48.1 90 479 51 27.1 47 25.0

adet 194 97 24.8 37 38.1 32 33.0 28 289

adet 294 28 7.2 13 46.4 4 14.3 11 39.3
TEIY

A% 153 39.0 58 379 55 35.9 40 26.1

T E Aol 32 8.2 16 50.0 7 21.9 9 28.1

i 207 52.8 100 48.3 51 24.6 56 27.1
BMI

A% 80 20.4 31 38.8 26 32.5 23 28.8

I} F 109 27.8 47 43.1 35 32.1 27 24.8

H] 7} 182 46.4 87 478 48 26.4 47 25.8

AR Bl 21 54 9 429 4 19.0 8 38.1
ZZ2H2HE

A% 260 66.3 112 43.1 73 28.1 ) 28.8

A A 82 20.9 37 451 26 31.7 19 23.2

2 2 H = 50 12.8 25 50.0 14 28.0 11 22.0
T4 F

3] 9-A] ek 209 59.7 93 445 63 30.1 53 254

IAZVEE A - 15 4.3 8 53.3 2 13.3 5 33.3

Al FA F 126 36.0 55 43.7 35 27.8 36 28.6
R

(Ae)mirA] gtk 187 49.0 83 444 51 27.3 53 28.3

9 2~3 3 64 16.8 31 48.4 21 32.8 12 18.8

dFAol 1~2 3 86 225 38 442 27 314 21 24.4

Ao 3~4 3] 35 9.2 9 25.7 11 314 15 429

7i94 i d et 10 2.6 8 80.0 1 10.0 1 10.0
15+ 53+

okstr} 190 50.4 84 442 47 24.7 59 31.1

1~2 3 108 28.6 50 46.3 34 31.5 24 22.2

3~4 3] 43 114 23 535 12 279 8 18.6

5~6 3 10 2.7 1 10.0 6 60.0 3 30.0

7 o uf 26 6.9 10 385 8 30.8 8 30.8

_31_



=
=
=

=

H
=)
B

o

) el
=

=

Aol
Holx] &
Aol

==
T

[e)

1=

-

1

=

R

u}

-

1

Aol

=

A

nRkE-E 5

o)
0.0004)°l wte} =}o
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o Aol

Lol Vo

skal 19.2%°ll A 60.4%7+A]

o

[}
(p=0.0194), 542

Al 9]

1

| 571 3Hp<0.0001), 1% (p<0.0001)°l
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¥ 61 P Syl uhE gy gEE 4 v
T e N
(N=437) (N=392) X2 P-value
n % n %
Q= A A A
1wk 72 429 96 57.1 24.893  p<0.0001
1do)d~2dm g 60 43.2 79 56.8
2 o) ~3dm et 43 50.6 42 49.4
3ol ~4 dm gk 50 51.5 47 485
4 Ao ~5dm| gt 42 56.0 33 44.0
5yo] 170 64.2 95 35.8
44
b= 325 54.5 271 455 2.806 0.0939
4 112 48.1 121 51.9
A
30~34 21 30.8 5 19.2 26.728  p<0.0001
35~39 63 65.4 36 34.6
40~44 74 60.2 49 39.8
45~49 9 54.3 79 45.7
50~54 73 451 39 54.9
55~59 71 47.3 79 52.7
60~64 36 39.6 55 60.4
Fud A%
5 400 52.8 357 472 0.055 0.8138
Fr 37 51.4 35 48.6
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dH T Ty IS T
(N=437) (N=392 2 P-value
n % n %
E25ES
1 47 57.3 35 427 0.381 0.5369
2 39 50.6 38 494
3 26 456 31 54.4
4 23 45.1 28 54.9
5 32 43.8 41 56.2
6 40 52.6 36 474
7 60 65.2 32 34.8
8 61 535 53 46.5
9 64 53.3 56 46.7
10 45 B{ 42 48.3
7t A&
2] o Al o) 53 A 59 52.7 12.033  0.0073
A A 23 39.7 35 60.3
2 %7k 4 A2k 307 57.0 232 43.0
2] 1) - F 2} 54 45.0 66 55.0
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I 6-3. A H 54 e G FHS 5 vl
T9z v 8w 99% 7iv
(N=437) (N=392) <2 P-value
n % n %
FS718%
R 97 55.4 78 44.6 5.466 0.0194
LE AdA 243 56.4 188 43.6
A ) R 71 42.3 97 57.7
18 2 A 26 48.1 28 51.9
TEIAG
R 220 59.0 153 41.0 12.607  0.0004
S5 G of 40 55.6 32 44.4
I 177 46.1 207 53.9
BMI
% 104 56.5 80 435 0.250 0.6167
A F 110 50.2 109 49.8
H] vk 195 51.7 182 48.3
AR 28 57.1 AL 42.9
FE2942HE
R 283 52.1 260 479 0.357 0.5501
3 A 92 52.9 82 47.1
DY HE 62 55.4 50 44.6
ey
A e 211 50.2 209 49.8 1.184 0.2766
HAFZFARE, dA 20 57.1 15 42.9
AA Fd 5 150 54.3 126 457
=FoqF
(Ao)mkAlA] F=th 185 49.7 187 50.3 2.400 0.1213
4 2~33% 82 56.2 64 43.8
dFdof| 1~2 3 111 56.3 86 43.7
Aol 3~4 3 28 44.4 35 55.6
Aol e wpAlt) 24 70.6 10 29.4
15 £33+
Qhghch 218 53.4 190 46.6 0.730 0.3930
1~2 3 130 54.6 108 45.4
3~43] 44 50.6 43 49.4
5~6 3 12 54.5 10 455
7 oo 22 45.8 26 54.2

_35_



!

@35 47 0

o AlE

E4o e

2.3 4Rk

%

il

Helom

=
=

Aol

-
1

A1 71 717Hp<0.0001) 3} < = (p<0.0001)E =

0.0582)3 237t

HolA

Aol &

-
1

2 (p=0.6446)H =

=
==

AW (p

F o o]% 5\l o] A (21.9%)7A] I

7}

=
[¢)

46.0% =

IFS 30~34A914 60~6447F 11.5%0°l A

)

ox

0

Njo
‘mo
ToR

w

gl
o

0

fite)
N
Njo
/o
Gl

o
Nlo

ToR

N
NJo

42.9% 7+ A I

el

=]
AL

0.3413), 74 Ak

£ HolA F%em(

Aol

HE 5

‘?4
B9 p=0.0151). 7L A5

i)
Wr

o

Aol &

HE =

A7}y bzt 39.3%9} 40.0%, X737}

%

3%

Abghol 44.8%, A AT
A2} 7 29.9%E WIE e zlo]E Ho] 1

-
1

T

%

E

il

Hew,

Aol &
0.6391),

0.0142), &5 €3 (p<0.0001)E ==

(p=

o)
H

&
=

Fon

o
i=]

FAAF(p

0.5446),

ZH =8 =D

=
o

BMI(p=0.1843),

£ ol
o A I

(p=0.2132), &3 (p=0.7230)¥ =

2GHA 7} 29.79% A 44.4% 7} A

()3
H

&
=

el
700

ﬁo

)
—~
fite)

N
NJo

ToR

N
NJo

o

NR

o

0

Nlo
o
ToR

B

il
ﬂo
o
T
Mo

)

fite)
N
NJo
o
Gl

Njo
‘mo
ToR
Wr
-

;OE

N
NJo

]

FHY o

7} 34.7%, Fx7F 40.6% =

_36_



ET7-1A78F S e HonAEs S F5 v
n A W3 A A F
g
(N=550) (N=279) x? P-value
n % n %
X 5 A 2 A7
13w gk 102 60.7 66 39.3 27285  p<0.0001
1 do]d~2dwm gk 75 54.0 64 46.0
2do)d~3dn gt 49 57.6 36 42.4
3o ~4dnnt 60 61.9 37 38.1
4 do) A ~5dwm gk 57 76.0 18 24.0
5ol 207 78.1 58 219
4d
A 407 68.3 189 31.7 3.588 0.0582
4 143 61.4 90 38.6
ik
30~34 23 88.5 3 115 20.617  p<0.0001
35~39 79 76.0 25 24.0
40~44 92 74.8 31 25.2
45~49 115 66.5 58 335
50~54 100 61.7 62 38.3
55~59 39 59.3 61 40.7
60~64 52 57.1 39 429
T 7HEY
5 504 66.6 253 334 0.213 0.6446
Fr 46 63.9 26 36.1
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E T2, ARSI AA A 5 e G vAEd FHEF 5 ¥
n A A E A A F
A A
(N=550) (N=279) x? P-value
n % n %
£25ES
1 56 68.3 26 31.7 0.905 0.3413
2 52 67.5 25 32.5
3 35 61.4 22 38.6
4 29 56.9 22 43.1
5 42 57.5 31 42.5
6 50 65.8 26 34.2
7 71 717.2 21 22.8
8 72 63.2 42 36.8
9 80 66.7 40 33.3
10 63 72.4 24 217.6
R
A1 A o 5 68 60.7 44 39.3 10.455 0.0151
A Ao 32 532 26 44.8
2 %74 Ak 378 70.1 161 29.9
2 %3] 5ok 2} 72 60.0 48 40.0
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X 7-3. 1A% 5 e W ouEs gt i
H| Al kS ] A AR F
& =
(N=550) (N=279) x? P-value
n % n %
FEHIEY
A% 123 70.3 52 29.7 6.012 0.0142
L8 AdA 294 68.2 137 31.8
aget 194 103 61.3 65 38.7
adet 294 30 55.6 24 44.4
TEIY
A% 275 73.7 98 26.3 17425  p<0.0001
FE Aol 47 65.3 25 34.7
T 228 594 156 40.6
BMI
A% 130 70.7 54 29.3 1.763 0.1843
A = 145 66.2 74 33.8
H] 7} 243 64.5 134 35.5
L E=H] gk 32 65.3 17 34.7
FE2942HE
A% 356 65.6 187 34.4 0.367 0.5446
A A 118 67.8 56 32.2
DY EH = 76 679 36 32.1
T4 F
997 &5 274 65.2 146 34.8 0.220 0.6391
HAZFAEE, A 22 62.9 13 37.1
Al FA F 185 67.0 91 33.0
o
(AL)utAlA =t 236 63.4 136 36.6 1.550 0.2132
9 2~3 3 103 70.5 43 29.5
Ao 1~2 3] 138 70.1 59 29.9
Aol 3~4 3] 39 61.9 24 38.1
A wjd wpAlth 25 735 9 26.5
15+ 53+
okstr} 265 65.0 143 35.0 0.126 0.7230
1~2 3 164 68.9 74 31.1
3~4 3] 56 64.4 31 35.6
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Abstract

The Correlation between the Starting Time
for the Treatment of Type 2 Diabetes
and the Incidence of Complications

Bongseon Gwak
Health Promotion & Education
Graduate School of Health Science and Management

Yonsei University

(Directed by Professor Heejin Kimm, M.D., Ph.D.)

For diabetic complications, erstwhile studies have so far been focused on
the correlation of glycemic control with complications. Some studies have
dealt with demographic characteristics and health status, but stood at the
level of cross—sectional studies. At this, this study analyzed the correlation
the starting time for diabetic treatment with the incidence of complications.

This study was conducted on the adults aged between 30 and 64 who
developed diabetes between 2004 and 2007 and were listed in the cohort
sample database of National Health Insurance Service (NHIS), with a
multiple logistic regression analysis regarding the starting time for diabetic
treatment and the correlation between the time and diabetic complications.

The corrected confounding factors were gender, age and family history;
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socioeconomic factors were income and insurance type. Health-related
factors were systolic blood pressure, fasting blood sugar, body mass index
(BMI), total cholesterol, smoking, drinking and the weekly frequency of
exercise.

Out of 2588829 (32.03%) began to get treatment at least in 2013.
Women, the elderly, people with family history and the dependents of
employees with employer—provided health insurances accounted for a higher
percentage of people who began to get treatment, compared to people who
did not begin. Moreover, people with higher systolic blood pressure or high
BMI or a higher level of total cholesterol, nonsmokers and (virtual)
nondrinkers made up a higher percentage of receivers.

People with diabetic complications or microvascular complications or
macrovascular complications tended to get treatment earlier. In 47.29
percent, complications were detected soon after diabetes was diagnosed.
The corrected confounding factors showed that the hazard ratio of
complications was 48 percent (95% CI, 0.30 - 0.76) higher in people who
had not gotten treatment for at least 5 years than in ones who got
treatment within one year.

As regards diabetic complications and microvascular complications,
incidence rates were 1.59 times (95% CI, 1.13 - 2.23) and 1.72 times (95%
CI, 1.20 - 247) higher respectively in people whose fasting blood sugar
levels were measured at over 126mg/dL at the first treatment. Old age and
a high fasting blood sugar level (over 126mg/dL) could be included in risk
factors for diabetic complications. People who had drunk every day showed

a low incidence rate. The incidence rate of microvascular complications
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was higher in people aged between 50 and 54 or ones whose systolic
blood pressure was in stage I hypertension or whose fasting blood sugar
levels were over 126mg/dL. The incidence rate of macrovascular
complications was higher in men and in elder people.

The results show that controlling the fasting blood sugar level is
important in diabetic control, and imply a need for a large—scale cohort
study on the correlation between the starting time for diabetic treatment
and the incidence of complications in people who developed diabetes but

did not get complications.

Keywords: Type 2 Diabetes, Starting Time for the Diabetic Treatment,

Diabetic Complications
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