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Study
Population

[ndependent variables

Dependent
variables

or older
with type 2
diabetes

- Socio—demograpine factors-
zeX, age, education, marital
ztatuz, geographic regon,
living with famuily, households
twpe, household monthly income,
occupation, public health
INEUrance type, Drivate health
InEUrance type, SUrVey year

- Health behawior factors”
duration of diabetez, diabetes
treament, expenence of dabetes
education, hypercholesterolemia
ypertenzion, npatighrerdema,
co—morbid dizeaze, drinking,
emoking, sleep duration, BMI,
phyeical activity, demession,
stress, sulcidal ideation

Poor
glycemic
control
HhalczTa

Figure 1. Framework of study

* Considenng survey
characteriztics

: Bao—=cott ch—square test

: Logmstic regression
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Health Interview Survey of
KNHANES V (2010—-2012)
Respondents N=25,534

Age<30 years
Y (N=8,242 excluded)

Age=30 years
(N=17,292)

No diagnosed

diabetes by doctor

) (N=15,794 excluded)
Diagnosed diabates by doctor

(N=1,498) Diagnosed at age<30

(N=33 excluded)

Insulin therapy start
time < lyear after
diagnosed diabetes

(N=6 excluded)

Insulin therapy only
(N=32 excluded)

Type 2 diabetes patients
(N=1,427)

Missing data of HbA1C

(N=146 excluded)

Missing data
(N=48 excluded)

A 4

Final study population
(N=1,233)

Figure 2. Selection process of the study population
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AT AES] F

Saige] hE w2k (Fig. 3)

Diabetes patients
N=1,233

A 4
Good glycemic
control patients with
type 2 diabetes
N=585(47.4%)

A 4

Poor glycemic
control patients with
type 2 diabetes
N=648(52.6%)

Figure 3. The final target population
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Buol PA] B A, £RR+0]E AhT, BAY/HER0lE2AN, 7EHA] 2
Aelgt e 24T 71)

A ¢ FR4+0] AN+, RR+0j AR+ E R R, V[EHYT]E AlQle i MY ol 7H)
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2 AR B wgste] 3/ 1FoE FEskith
A Aw7E 2 B-EFARR, ARFREARRY, M B AFARRE 2 ] FARE
WS A A QT (white collar job)” SZ T30, FHAY

s 9 #h7s FARE BA/ZAZA D 2] FARA, S AR
= ‘SFAA YT (blue collar job) OS2 FEIIF O, AAA 2 AAZDFES
sHA] o= Q7= HAA L ET(no job)' SE ST

=
ARSI dEd S HAFAF (Al et al., 2012) o= AR I thal
HEo] gl o, oAl |, WuAllE: ALk FEelsRPT | WeEE
AT T AN IFCRE FEete] AT B o A3 A+ (Saydah et al.,
2007) M= AREPE BAghs 3 RN ok FFOF FEdte] 4
sholth. ol & AelA= ARRIAFTHE AARI/RIA | Gugoixy
S 2N agoe® TR
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2008; Jeon et al.,, 2014; Koro et al., 2004; Saydah et al., 2007) 3—4
Mz FEson, dadd d5ey, A+ ddidshA d5en, Jdedl 9
AT dAskAl Htalls 3EedoRE e et 1 9 FUHE o
2 MAR 7S EEAY(AL et al., 2012; Saydah et al.,, 2007) T+
‘Aol & EZTHeE A9 (Hoerger et al., 2008; Koro et al., 2004) 7}

.
Q9T W P ART e 23w g FOE RRete] BN AF

%= AAH(Kim, Kim and Lee, 2011; Pyo, Jung and Kim, 2012). ¥ A+
o= AdATE Faste] S #AEshr] d&l AR5E Wi Qe AFE
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i
N
kil
e
=
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krtl
e
o
i
-
by
12

<]
N

Ay AT (Pyo, Jung and Kim, 2012; Kim, Kim and Lee, 2011)°l]A

NELE Y W U OE FEE A Fasted

vt FFE APAT (Egede et al, 2011; Pyo, Jung and Kim, 2012;
Kim, Kim and Lee, 2011 oA &4t Hg2 R ATt uel f2o el A}o]
= AMANE T} T 9 v xdEo] Yie 384 AdE KB
t}(Egede et al., 2011; Pyo, Jung and Kim, 2012). o]o]] ¥ AF-oA+=
oAbl Al nESts e AeE Vleor nEst wHa , W

o Rl B,
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@ AASE F5

APAFr AANET FFE 27503 308 o), 5 54 oph o=z
Aoz S A7 (Kim, Kim and Lee, 2011), 27] €% (13 30F o]4,
T 3d o Ao w FEE A (Khattab et al., 2010)7F Atk G b
oA RuH = +F TES Tk ol AAGE(F 53] o4, 13] 30+
ofhor & AFoME olF 7IFlRE st AT Boo, 2012)F Frarste] 27
TOE ERFATE HT 15U 1 A AAGES T 33 o) 9 13] 20%
ooz AHIRAY, B S5 AATFS F 59 ol 2 13 308 o

oR N AT NIF | 134 B hIAS AR B 0% TR
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Table 1. Definition of the independent variables :

Variables Group
Sex II;/[ale (Ref.)
emale
30—44 (Ref.)
Age 45-64
>65
<Elementary school(Ref.)
. Middle school
Education

High school
>College

Marital status

No spouse (Ref.)
With spouse

Geographic region

Seoul (Ref.)
Metropolitan*
Gangwon
Chungcheong
Jeolla/Jeju
Gyeongsang

Living with family

=1

Households type

Single —person (Ref.)

1%' generation household
2" generation household
3 generation household

Household monthly
income

(10,000KRW)

<58 (Ref.)
59—-116
117-213
=214

Occupation

No job (Ref.)
White collar jobs
Blue collar jobs

Public health insurance type

National health insurance (Ref.)

Medical care aid

NN DO = LoD = Qo Do = i (PP S HlEs IV I PO N o R E NI =

Private health insurance type gé)éRef.)
2010 (Ref.)
Survey year 2011
2012

* Metropolitan : Gyeonggi, Incheon

_22_
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Table 1. Definition of the independent variables : health behavior factors(continued)

Variables

Group

Duration of diabetes (year)

<5 (Ref.)
5—14
=15

Diabetes treatment

None (Ref.)

OHA=* only
Insulin + OHA
Exercise and diet

Experience of diabetes
education

No (Ref.)
Yes

Hypertension

None (Ref.)
Have

Hypercholesterolemia

None (Ref.)
Have

Hypertriglyceridemia

None (Ref.)
Have

Co—morbid disease

O(Ref.)
B2=]:

Drinking

Never (Ref.)
Low risk
Medium risk
High risk

Smoking

Never smoker (Ref.)
Former smoker
Current smoker

Sleep duration

<6 (Ref.)
7—8
>9

Physical activity

No (Ref.)
Yes

Body Mass Index (BMI)

<25.0 (Ref.)
=>25.0

Stress

None (Ref.)
Mild
Moderate
Severe

Depression

No (Ref.)
Yes

Suicidal ideation

DO D= [ LoD = DO = (00 1= 00 o = | IR DN Ly @RI Half DO D = (DO = Do = Do = (i Lo o = oo =

No (Ref.)
Yes

*OHA : oral hypoglycemic agent;
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2y

¥ A= SAS version 9.4F ARESIiom AR FAWHE o
2ok Al 57]1(2010-2012) A5l &% 7FsA (wi_itvex) & 4 &3F%l o

E
BauRAA A8 BAEL T2AAS AFLeto] 245k

U[o

7}

A, AThdAe dnkr 54 49l B35 detsty] Sl lARe A,

S|
A7 2l diste] Ve RS AAste] WEel WEgz Yey o

Chi—square #4LS &3l HlwsHS]

<0.05 ¢ A% BAHoR fositta wasigi.

i3

ghetstr] flete] thilg B4 AAsiglon, g 4 3

"k 8k logistic regression WS o] &3ttt WS tEFAA
5 gelstgion A 715 o Adad dges tgeadidol gl
o} ole] VIFgte] 7H¢ =84 574 715 ¢ W

IF 2 1.04-2.792 ZAHrh 2719 Rgoz R3] B35k,
@ lolAe A9 4 EAY I 249 S geotstaat shglen,
M= AV ARIE F7HE Al 9 2d3e] AR S A

ko kn < ¥ 2
OﬁL O_>|l
o

Oft
3

]_

mlo

2
T} Survey EAIS w3l logistic regressionoA] d49 v ZAEASLS 12,
A2 007 st F4515Y. 249 2t 5

B
2} 95% Al#]F-7F(Confidence Interval, CI) 2 AF=3sF9it)

HJ
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TUAGGEZAE A 57 A T TF 304 o] AJo R QAR FH
g AEHe AE gdew siglen, HF ATddAeE F 1,233%
ATt A A Atk SAS tha 3 2tk (Table 2, Table 3)
a9 2470 Ho FEEALE 6.3%, B AP 62.710.7A4, FF 3
dow vepgor, g vzl Hit geld e 8.310.1%,
B 7R 810,99 07 YeRsitt

(561.5%), 91732 598% (48.5%) °]3ltt. A2 A9 7 30—44A47HA7}F 47
(3.8%) 019001 45—64N7FA = 54278 (44.0%), W 654 ©o]A4S 6441
(G2.2%) 010, WHFFFES 2F o|st7t 5857 (47.4%) 0% EIHIT
AEAJEH A AA A2 76.0%2 93780l dA w22}t F AL
o, mE, o], AP, WA Fo] olfE dAl wle-Ate} FASA o= ol
A= 2967 (24.0%) 010t AT AYoRe FAE 3167 (25.6%), T&
3047 (24.7%), A& 2188 (17.7%), H=/AF 198%(16.1%), FH
14378 (11.6%), 7+ 548 (4.4%) = IR 54 71 7+ 0% & 146
(11.8%), ‘1-2% 7908(64.1%), 3—49 2518(204%), 58 oV 468(3.7%) o7
velgth At f38e 19 77 146 (11.8%), 181 7S AL)E 1A
Y97y 4747 (38.4%), 2AIH) 7He 44779(36.3%) , 3MW 7 166
(13.5%) o= vepdth 7 9%+ A5 52 587 olt <l A97h 3111
(25.2%), 59-116%H1" o] 3078(24.9%), 117-2137K o] 3178(25.7%), 2147k
o oPF o] 2987 (24.2%) % dEbRTh Ad AS didA T ARE o]l

¥2
o oox 32

o
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659 (63.4%)°] AA &s& oA vkl SRt AA oA
94.4%<1 116470] AZRFe] A& ¥ gtk siglow, MRS 7}
A3 Qe ALE 565 (45.8%) 1Ak *

F7F 44379 (35.9%) 2  UERECe™ 20109, 2012¢99E 77 3984
(32.3%), 3924 (31.8%) 2.7 %3t}

A7 et BEE WSS Ay, g F37)e] 5-14d9 F$7)
502% (40.7%), 151 o]¥<l o] 2347 (19.0%)
51 o) gl o] Al tiid#te] oF 60% JEStE Y Azl d AshAT

$7F 1018 o2 tidar AA 2 82.6%F5 AT T nS

o Y WHS whA 92 o] 9847 (79.8%) 02 HA A F

P 3 w54 do] e Ao Uetut. 189 s 7598 L

2 AA AR 61.6%% et FeElAHZo] 240mg/dlo] ol AY =

d2EE oS H&ste ZFUAHEIST A= 3879 (31.4%) 0%t 1L

SANLES AL 25290 AA gAY 20.4%Z JEbEt duy
A

2 udst, ol dAETE A9 sEss 1] ol &l Sle A

i
fo
[-‘O
)
2
oft
kr
Jo
ok
N
)

0%) 1At 52 A9 &7 ¥l gl o] 5374 (43.6%)
olaL, &2 A9 nFAATT 6179 (50.0%) 0.2 VERGTE FHAIZR] 9
6A1ZE o]8kl A7F 5729 (46.4%), 7T—8A1FQ1 A7} 5727 (46.4%),
IAIZE o]l A 978 (7.9%) oIt FEE oY AAZFS AHTTn
sHst A= 215 (17.4%), AASA geva $EI A= 1018%
(82.6%) 0.2 e BMI= 25u|wkel F$-71 6 5
739-7F 5437 (44.0%) 013tk ~EY A A g =oR w@e gt
67202 AA AR 54.5%01tk 25 ol 27 A
Agol ki o] 10299 (83.5%) 0o A7 ofFeo] A9 ‘ol
9’ 2 vk tjakA7E 999 (81.0%) o] 1Tt
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Table 2. General characteristics of diagnosed diabetes patients 30 years or
older among KNHANES V(2010—2012): socio—demographic factors(N=1,233)

Variables N (%)

Male 635(51.5)
Sex Female 598 (48.5)
30—44 47(3.8)
Age 45—-64 542(44.0)
=65 644(52.2)
<Elementary school 585(47.4)
. Middle school 204(16.6)
Education High school 287(23 3)

.~ .
= College 157(12.7)
) No spouse 296(24.0)
Marital status With spouse 937(76.0)
Seoul 218(17.7)
Metropolitan 304(24.7)
Geographic region Gangwon 54(4.4)
cosrapic res Chungcheong 143(11.6)
Jeolla/Jeju 198(16.1)
Gyeongsang 316(25.6)
0 146(11.8)

.. . . 1-2 790(64.1
Living with family 3-4 251E20'4§
>5 46(3.7)
Sitngle—person 146(11.8)
1% generation 474(38.4)
Households type gns generation 447 (36.3)
3" generation 166(13.5)
Household monthly =58 311(25.2)
, 59-116 307(24.9)
meome 117-213 317(25.7)
(10,000KRW) =214 298(24.2)
No job . 659(53.4)
Occupation White collar jobs 217(17.6)
Blue collar jobs 357(29.0)
Public health Insured 1164(94.4)
insurance type Medicaid 69(5.6)
Private health No 668 (54.2)
insurance type Yes 565(45.8)
2010 398(32.3)
Survey year 2011 443(35.9)
2012 392(31.8)
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Table 3. General characteristics of diagnosed diabetes patients 30 years or
older among KNHANES V(2010—2012): health behavior factors(N=1,233)

Variables N (%)

< 497 (40.
Duration of diabetes 55_14 58; E48%
(year) >15 234(19.0)
None 126(10.2)
i OHA only 1018(82.6)
Diabetes treatment Insulin + OHA 73(5.9)
Exercise and diet 16(1.3)
Experience of diabetes No 984(79.8)
Education Yes 249(20.2)
) No 474(38.4)
Hypertension Yes 759(61.6)
. N 846(68.6
Hypercholesterolemia YSS 387%31.43
. . . No 981(79.6)
Hypertriglyceridemia vqq 252(20.4)

1 4.
Co—morbid disease 021 ?Sggéf@gg
Never 537(43.6)
Drinki Low risk 409(33.2)
tnking Medium risk 132(10.7)
High risk 155(12.6)
Never smoker 617(50.0)
Smoking Former smoker 366(29.7)
Current smoker 250(20.3)
<6 (Ref) 572(46.4)
Sleep duration 7—8 564 (45.7)
>9 97(7.9)
Physical activity ?gs 13%2%%%%
Body Mass Index ;25500 giggiggg
None 286(23.2)
Stress Mild 672(54.5)
Moderate 215(17.4)
Severe 60(4.9)
) No 1029(83.5)
Depression Yes 204 (16.5)
o ) ) No 999(81.0)
Suicidal ideation Yes 234(19.0)
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Table 4. Factors associated with uncontrolled glycemic control according
to univariate analysis : socio—demographic factors(N=1,233)

Good— Poor—
. controlled controlled p—value
Variables (N=585)  (N=648)
Sex Male 301(47.4) 334(52.6) 0.884
Female 284(46.9) 314(53.1) ’
30—44 26(52.1) 21(47.9)
Age 45—-64 226(43.2) 316(56.8) 0.070
>65 333(51.8) 311(48.2)
<Elementary school 296(51.3) 289(48.7)
Education Middle school 90(44.9) 114(55.1) 0.212
High school 122(41.8) 165(58.2) :
>(College 77(46.0) 80(54.0)
Marital No spouse 155(53.3) 141(46.7)
status  With spouse 430(45.2)  507(54.8) 0.041
Seoul 108(50.5) 110(49.5)
Metropolitan 156(49.5) 148(50.5)
Geographic  Gangwon 27(48.0) 27(52.0)
region Chungcheong 53(36.5) 90(63.5) 0.086
Jeolla/Jeju 90(38.9) 108(61.1)
Gyeongsang 151(51.2) 165(48.8)
0 78(53.6) 68(46.4)
Living with 1-2 382(47.9) 408(52.1)
family 3—4 106(43.5)  145(56.5) 0.434
=5 19(42.1) 27(57.9)
Single—person 78(53.6) 68(48.9)
Households 1% generation 233(48.9) 241(51.1) 0.492
type 2" generation 198(44.8) 249(55.2) '
3" generation 76(46.2) 90(53.8)
Household <58 160(51.3) 151(48.7)
monthly 59-116 146(46.5) 161(53.5)
income  117-213 146(49.8)  171(50.2) 0.218
(10,000KRW) >214 133(41.3) 165(58.7)
No job 317(47.8) 342(52.2)
Occupation White collar jobs 96(43.6) 121(56.4) 0.629
Blue collar jobs 172(48.5) 185(51.5)
Public health Insured 545(47.0)  619(53.0)
insurance type Medicaid 40(50.4)  29(49.6) 0.633
Private health None 322(47.0) 346(53.0)
insurance type Have 263(47.4) 302(52.6) 0.899
Survey 2010 206 (50.5) 192(49.5)
2011 200(45.5) 243(54.5) 0.437
year 2012 179(45.5)  213(54.5)
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Table 5. Factors associated with uncontrolled glycemic control according

to univariate analysis :

socio—demographic factors(N=1,233)

GOOdll_ q PoorlT q
Variables controlle controlle _
(N=585)  (N=64g)  Pvalue
. . <5 288(57.7)  209(42.3)
Dura“o(n eO;r)dlabeteS 5—14 221(41.3)  281(58.7) <.001
y >15 76(33.9) 158(66.1)
None 79(60.9) 47(39.1)
. OHA only 481(47.3)  537(52.7)
Diabetes Treatment & "0" opA 17(19.2)  56(80.8) <.001
Exercise and diet 8(64.7) 8(35.3)
Experience of No 478(48.8) 506(51.2) 0.077
diabetes education Yes 107 (40.4) 142(59.6) .
. No 198(42.9) 276(57.1)
Hypertension Yes 387(50.4)  372(49.6) 0.040
_ No 419(50.2)  427(49.8)
Hypercholesterolemia v 166(40.4)  221(59.6) 0.006
. __ No 508 (52.1)  473(47.9)
Hypertriglyceridemia /¢ 77(30.3)  175(69.7) <.001
B o 0 475(46.6) 561(53.4)
Co—morbid disease >1 110(50.6) 87(49.4) 0.393
Never 239(43.3)  298(56.7)
. Low risk 200(48.7)  209(51.3)
Drinking MediuiiBbick 68(55.3)  64(44.7) 0.266
High risk 78(47.2) 77(52.8)
Never smoker 283(44.4) 334 (55.6)
Smoking Former smoker 197(54.4) 169(45.6) 0.041
Current Smoker 105(43.8) 145(56.2)
<6 277(47.9) 295(52.1)
Sleep duration 7-8 276(48.9)  288(51.1) 0.023
>9 32(32.1) 65(67.9)
. . No 482(46.9) 536(53.1)
Physical activity v 103(48.2)  112(51.8) 0.796
<25.0 319(47.4) 371(52.6)
Body Mass Index 550 266(46.8)  277(53.2) 0.860
None 133(46.0)  153(54.0)
Mild 319(46.6)  353(53.4)
Stress Moderate 104(48.0)  111(52.0) 0.757
Severe 29(54.5) 31(45.5)
. No 496(47.8)  533(52.2)
Depression Yes 89(43.9)  115(56.1) 0.399
R No 473(46.8)  526(53.2)
Suicidal ideation 112(48.6)  122(51.4) 0.686
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3. T A dF H|Z2E #FE Q9 gHF B4

Gzt g9 vjxzd B QS wobshr] & survey 545 WY
St logistic regressiones Al3qst on, A= v Zt}.(Table 6) <A

AEA B AR e Weel dal hEFAA oltE Fastgon VIFY}

0.3 lwrelgiel W5E Easte] S AL & AWE MudAL )
EAH froel Aol @ik, olel WM B4 A p-value 0.3v¥OR
ebu G, AwE, AF

i 12 57.3%, B8 2% 704% =
AU BP9 AFEE Fotsbr] 9l AIC#s vluwsiE A3 2F 12
8, B3 2% 6988959.80% w3y 27} Fuwydate] I wxH
& AWsted o Agettta Usten o= FAACE {2kt
2 18 AAE A el I nixAE] #¥ 29S 2AAYE FHEA
WS o] &3to] mhobst Zlolth (Table 6) AFAAL ‘AL’ & F=AAGS
72 a9S W % 9 wxbH|E 1.93(95% CI=1.11-3.35), ‘Azp/AF
o] WM& 1.73(95% CI=1.09-2.77) 2% ¥ n|zd wxn|7} A4
2 fFoen. ‘Y wAlE 1.06(95% CI=0.67-1.68), 7 9 waml=
1.22(95% CI= 0.52-2.85), ‘A% ¢ watu]= 1.06(95% CI=0.68—1.64)
2 ugoy BAIACR folskA sttt A9, n§FE, AE24H, M €

il
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Y 2¢ B 1ol AR s Frrete] s SAlsith By 20049
WEFES EZEFOE F EAAGOR SUs W nEF oM 1.87(95%
CI=1.20-2.89) 9 wapH|E ®3lth AFAAS ‘Ma' & 7GR s3]

5w FH 9 A= 1.99(95% CI=1.11-3.57), ‘Ae/AF o mau=
1.72(95% CI=1.03—-2.86)°.2 &4 w|xd wxH|7} FAXCE {28k,

732 9 wale BAAoR FolshA ekttt A
AEde, M €8 A5FES 28 19 v E SAH0E {28
Sttt Iz 5d mRy & FAFREC®E 5-141 (OR=2.00,
95% CI=1.42—-2.81), ‘15 o] (OR=3.15, 95% CI=2.03—-4.88)° 2 &
g uxd w7l FoeA =9tk dRAEE =AW HAsE &
ZIwow add A EdAdetAl W el 4.23(95% Cl=1.77-10.10)
o] WaHE ®lon FAHCRE fostgon, ddAstA dEoRT E o
FEQWTE TAHORE FoetA Eodth nFAAALIFTLS FAFIEA b
FET F vlaste] §HET o] wam|7E 2.78(95% CI=1.87—4.14) 2 ERRE o
SAHCRE Fosktt. 52 A AR 55 vAgE o vl
SHAES 9 wAH 7 0.56(95% CI=0.34—-0.93) 2% e oH
SAR R FolEtdlrh FAC A WEFAA ol vlE] HAZFAR o] wAp|zE
0.62(95% CI1=0.42-0.92) 2 UESoH ol FAHoR Fost.
A7 739 F=AAGES 6217 vlwt Fofl bls) ‘9A1ZE o] ¢l 9] wAH| 7}
1.81(95% CI=1.09-3.00) 2 Yeltor FAHo2 Foaddt T

A8, 18, 1FUAHEESTS EF sAACE FYskA sttt
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Table 6. Factors associated with uncontrolled glycemic control

according to multivariate analysis

Model 17 Model 2
Variables
OR 95% CI OR 95% CI

30—44 1.00 1.00
Age 45-64 1.48 0.73-3.03 1.30  0.59-2.87
>65 1.16  0.55—2.45 0.92 0.40-2.12

<Elementary school 1.00 1.00
Middle school 1.24  0.81-1.89 1.44 0.90—-2.32
Education 0 school 146 0.97-220 1.87 1.20-2.89"
>College 1.17  0.71-1.93 1.54 0.89-2.68

Marital No spouse 1.00 1.00
status With spouse 118 0.84—-1.62 1.40 0.97-2.04

Seoul 1.00 1.00
Metropolitan 1.06 0.67—1.68 1.08 0.67—1.75
Geographic Gangwon 1428 0.52—2.85 1.17 0.49-2.80
region Chungcheong 1.93 1.11-3.35" 1.99 1.11-3.57°
Jeolla/Jeju 1.73  1.09-2.77" 1.72 1.03—-2.86"
Gyeongsang 1.06 0.68—1.64 1.09 0.68—1.73

Household <58 1.00 1.00
monthly 59-116 1.04  0.69-1.56 1.01 0.65—1.55
income 117-213 0.86  0.57-1.32 0.93 0.60—1.44
(10000KRW) =214 1.17 0.74—1.84 1.28 0.78—2.09

* *p<0.05,"p<0.01,"*p<0.001
OR : Odds ratio; CI : Confidence interval
T Model 1: Adjusted for age, education, marital status, geographic region,

living with family, household monthly income.
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Table 6. Factors associated with uncontrolled glycemic control

according to multivariate analysis(continued)

Model 1 Model 27
Variables OR 9% C OR 95% CI
Duration <5 - - 1.00
of diabetes 5-14 - - 2.00 1.42-2.81*
(year) >15 - - 3.15 2.03—4.88"
None - - 1.00
Diabetes OHA only - - 1.58 0.92-2.70
Treatment Insulin + OHA - - 423 1.77-10.10*
Exercise and diet — — 1.03 0.27—3.92
Experience of No - - 1.00
diabetes education Yes — — 0.98 0.66—1.46
. No - - 1.00
Hypertension  y - - 074 054-1.03
. No ~ - 1.00
Hypercholesterolemia Yes = 2 1.30 0.95—1.77
Hypertriglyceridemia No ] | 1.00
Yes 3 i 2.78 1.87—4.14™
Never - - 1.00
Drinking Low risky = - 0.78  0.53-1.15
Medium risk — - 0.56  0.34-0.93"
High risk - - 073  0.44-1.21
Never smoker - - 1.00
Smoking Former smoker - - 0.62 0.42-0.92°
Current Smoker - - 0.97  0.65-1.47
<6 - - 1.00
Sleep duration 7—8 - - 0.90 0.66—1.23
>9 - - 1.81 1.09-3.00°
AIC 7768681.8 6988959.8
C statistics 0.573 0.704

* *p<0.05,"p<0.01,""p<0.001
T Model 2: Adjusted for model 1 variables and duration of diabetes, diabetes treatment,
experience of diabetes education, hypertension, hypertriglyceridemia,

hypercholesterolemia, drinking, smoking, sleep duration.
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e o] =7k ol gk Aol gle] 53] il dnel gk el
Ul AgRg goldiivta & F Qlvh AR 540 <l tha vEFId
S D= 58 Tl el & ATl e =9 A5 (Fan et al, 2006;
Koro et al., 2004) & #1dte] G §8 725 A=Estdon, A29
= AR RS Al she] falAl, 304 o] el de A whe A,
Ad e & 1d o) AEd ARE ALH A AEd dEeYoR Aug

g FATS 957 Y35t Aol oty dnE At WSS st
STHADA, 2015). old vl oA 2015 Hxd Jday s
Ao A G x50 vAdd 4 g &

ok
o\
o
rifN
o
)
do
ol
2
rlr
oft
ot

NS 7% VRt FEOR Aol = VlEe Fasieler, yeo]
=7F b vl E golstAl str] flE Aol BN LE TeE E9
4 7o 2 AR (ADA, 2015).

ATl A Wl g s gt A AT (Ahmad, Islahudin and
Paraidathathu, 2014; Boo, 2012; Jeon et al., 2014; Khattab et al.,
2010; Pyo, Jung and Kim, 2012)°lA ZlolAla #HAA W Z X AE 3L
Mg A Adelew, eAdds]FAREA e AAe A5 (Goudswaard
et al., 2004) 5% Ut olo] & AFoA = survey 5SS WEFSE A
o] g3ty FA3FarAF 3 TE Rao—scott chi—square FES 53|

o
=
= B e

3 A4S A 9 A7 E aQle] wE g9 x4 oS Hlust
A, survey EA S ¥ 3 logistic regressions ©]£3dlo] RE HIEE
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ol om VIFgte] 7+4 &

05

SRR

Al p—value 0.3

ol

0|

Al p—value 0.37]%F

sriet.

T
gl

A

APAT-Zo
A AT (Ahmad,

Eis

Aol AHEE WFE AR WA, S - QoA AlF

tt.

Islahudin and Paraidathathu, 2014; Jeon et al., 2014; Khattab et al.,

2014;

Islahudin and Paraidathathu,

1% (Ahmad,

QQlog welxh 1 9

Goudswaard et al., 2004), ¢1%(Saydah et al., 2007), A<= (Kim,
Kim and Lee, 2011), &HAIZFHKim, Kim and Lee, 2011), ZZdAHE

5 (Kim, Kim and

—_—

= % (Pyo, Jung and Kim, 2012), 1LEA =

Lee, 2011; Pyo, Jung and Kim, 2012), "HA Al&AA3t 5% (Jeon et al.,

2014), HW(Boo, 2012)°] 2t}

ol A4

=+9] A3 (Khattab et al., 2010)
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L —
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oz WHFstete] A4S ARSItk WA FAVES ofFe] wE Ao
Z 57 gl 19 b 8 geIrb 27) aFoR, vk Sol wE A
ol& R7| flste] 5/ A/ (TA 7 09, 14, 29, 39, 47 o<l
o), 4 2507, 178, 27, 378 oISl W) ToE FEste] wAskgle
U G 24 Ay mE SAHoR FoskA @gkon tEyAA #HA
A3 A 7S 7 "9 VIFgte]l =ttt o]o] A3+ (Choi, Jang and
Nam, 2008;Kim et al, 2007) & Farsto] AthF3@ el we 2elE Bt
o, SyHse Ayola AFd 2y gol ‘19 b, (19l AHEE
Aet 1A, 24, BAD 5 F 4N aFe® HFstete] B4 s3I
AL FAFY 7)7el] W 2ols EAE] skl MEAAT (Park et al,
2008; Jee et al., 2010) & Fasto] BIFAT |, ‘IAFAT |, AATAT

1

ook

(1-9711)/2)" | AAFAZA0-19/1/2) , “@AF AT (=20740)/2])°
o2 57 2FoE WFsetel BAsh wHs B4 4y BAHow
FOSHA Fgrov], 3 FOE AF TR AAFAR WE Az o
oA 57 A9 olo] A4l §AEE 1) 1EOR ERE F 3 @
o Fiakel EAsg

BlEEe] Bk 98] BMIS B¥-Edvh v AL abeld o)

AFEE 2 2 (Korean society for the study of obesity, 2012) ¥ A
oA vk FH WH4E BMIC HRE =Y RFE Qg HEEHE

3 Bl9E 712 A 90cm ©]AF, oA 85cm o]AFel Fo® AoE

s

oft

39

o] (Korean society for the study of obesity, 2012) ©|& ‘BE-Xn|gk’
2 5t 27 IFCoE U 45 oY AR fFoskA kTt
L vvlt: #E A 3AT(Ahmad, Islahudin and Paraidathathu, 2014;

o

}_,\'1

Boo, 2012; Jeon et al., 2014; Khattab et al., 2010; Pyo, Jung and
Kim, 2012)°A4 BMIE AFg3stRom, AayAFo] Ayl 2 AF9
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43S = Z (Macintyre, Ellaway and Cummins, 2002) 0.2 AZ}x v o]

of Aol gk A Apole] whE Aok weel dEE FF A4 2o Ao

]

g7 TRV A dio] 2EHA adk=d, Y 41
Z1Zvo] s dd wlxd wAZE FoshAl Eokvks At (Ahmad,
[slahudin and Paraidathathu, 2014; Benoit et al.,, 2005; Jeon et al,
2014; Khattab et al., 2010; Pyo, Jung and Kim, 2012) ¢} X2 A
of daglel W #18713ke] 8 ol dd Al HlEHo] FostA EUH AT
(Boo, 2012) 9} #& A3E BT o]+ Yx F17]|1k0] A4-E HEAE
7155 0]t oF3tE Y] wiel 99 AEsH FAske Aol oyt
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Table. Factors associated with uncontrolled glycemic control according to
multivariate analysis : Chungcheong and Jeolla/Jeju

Variables Model2 (Chungcheong) Model2 (Jeolla/Jeju)
OR 95% CI OR 95% CI
Age 30—64 1.00 1.00
>65 0.55 0.25-2.00 0.53 0.23-1.18
<Elementary school  1.00 1.00
Middle school 0.99  0.27-3.56 2.24  0.71=7.13
Education . 0.40—4.88
High school 1.33 0.28-6.28 1.40 ,
>College 0.81 0.09-7.43 6.40 1.49-27.39
Marital status Non—married 1.00 1.00
Married 0.72 0.23-2.27 0.70  0.30—1.67
Household a1 100 100
mo?fgmly Q2 3.88  1.24-1210° 125 053-2.92
Duration <5 1.00 1.00 ,
of diabetes 5-14 2.29 0.76—6.91 2.92 1.26-6.76
(year) >15 0.88 0.20-3.85 412 1.87-9.10""
Diabetes No 1.00 1.00
treatment Yes 4.40  0.81-23.77 2.93  0.73-11.71
Diabetes No 1.00 1.00
education Yes 5.92 1.27-27 54" 0.49 0.14-1.75
. None 1.00 1.00
Fypertension 34 ¢ 0.29  011-077° 0.66 0.27—1.62
~ None 1.00 1.00
Hyperdulesterdenia 11,6 3.60  1.19-10.89* 1.33  0.64-2.75
~ None 1.00 1.00
Hypertriglyceridemia 11, 7.27  1.87—-28.31* 1.49 0.63—-3.55
Never 1.00 1.00
o Low risk 0.76 0.21-2.73 0.59  0.19-1.83
Drinking Medium risk 255  0.27-2451 0.84  0.19-3.73
High risk 1.63 0.33-8.09 112 0927-473
Never smoker 1.00 1.00
Smoking Former smoker 0.68 0.21-2.19 0.54 0.14-2.01
Current Smoker 0.54 0.13-2.15 0.67  0.24-1.91
<6 1.00 1.00
Sleep duration 7-8 0.86 0.25-2.93 0.73  0.29-1.89
>9 3.68 1.03-13.09° 2.31  0.48-11.12
AIC 538677.3 967664.0
C statistics 0.771 0.746

# 'P<0.05,7P<0.01,77<0.001
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Abstract

Factors associated with poor glycemic control

among patients with type 2 diabetes mellitus

: The fifth Korea National Health and Nutrition
Examination Survey(2010—2012)

Park, Jin—Hyun
Graduate School of

Public Health

Yonseil University

(Direct by Professor Woo—Jin Chung, Ph.D)

Diabetes is the seventh leading cause of death in the world and a
disease that induces a variety of complications. Inappropriate glycemic
control among patients with diagnosed diabetes can increase the risk
of microvascular and macrovascular complications. Therefore, for the
prevention of chronic complications, patients with diabetes must be
subject to intensive management of glycemic levels.

Only 43.4% of total diabetic patients are properly controlling
glycemic levels. More than half of the total diabetic patients showed
inadequate glycemic control.

Diabetes management can be slightly different depending on the

type of diabetes the patient is diagnosed with. Type 2 diabetes can
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be treated using single or a combination of treatments such as oral
hypoglycemic agents, insulin, and, diet control.

Therefore, the purpose of this study is to identify the factors
associated with poor glycemic control in type 2 diabetes patients.
This study was designed to provide basic materials for health care
policies to appropriately manage patients with type 2 diabetes.

This study examined data from the fifth(2010—-2012) National
Health and Nutrition Examination Survey (KNHANES). This study
included adults aged=30 years and analyzed 1,233 subjects diagnosed
with type 2 diabetes among a total of 25,534 interviewees participated
in the health interview survey. Variables to identify the factors that
affect poor glycemic control were selected referring to previous
studies. SAS version 9.4 was used for statistical analysis and
descriptive analyses, Rao—scott chi—square, and logistic regression that
reflected the survey characteristics was performed.

Of the total 1,233 patients, 52.6% of patients with type 2 diabetes
had HbA1lc>7%. Results of the univariate analysis showed that there
was a high rate of poor glycemic control in case of patients with
spouses, patients who had diabetes for over 15 years, patient groups
who were treated with insulin and oral hypoglycemia agents, non
hypertensive patient groups, hypercholesterolemic patient groups,
hypertriglyceridemic patient groups, patients who were current smokers,
and patients who slept for more than 9 hours a day.

The results of logistic regression that reflected the survey

characteristics, the odds ratio of high school to less than elementary
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school was 1.87. The odds ratio of subjects at chungcheong and
Jeolla/Jeju to Seoul was 1.99, 1.72, respectively. The odds ratio of
duration of diabetes at 5—14 years, and over 15 years to less than 5
years was 2.00, 3.15, respectively. The odds ratio of combinations of
oral hypoglycemia agents and insulin to non—treatment group was
4.23. The odds ratio of hypercholesterolemic patient groups to non
hypercholesterolemic group was 2.78. The odds ratio of drinking at
medium risk to no risk was 0.56. The odds ratio of smoking at former
smoker to non—smoker was 0.62. The odds ratio of sleep duration at
over 9 hours to less than 6 hours was 1.81.

This study analyzed type 2 diabetes patients by taking
socio—demographic and health behavior factors in to account. In
particular, this study holds significance in the fact that it attempted to
differentiate the type of diabetes by selecting a target population pool.
This study also analyzed glycemic control according to geological and
residential differences, which has somewhat not been properly looked
into in previous studies.

In conclusion, according to the results of this research, when
developing a glycemic control care program for patients with type 2
diabetes, one most look into the population group that had displayed
high rates of poor glycemic control and take into account that there
are residential factors affecting glycemic control. Also, despite the
fact that diabetes is a disease that requires the self—care, instead of
just emphasizing this to individuals, we must recognize the need for a

national level of health care for diabetics, and bring about a
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comprehensive public health policy that takes into account the
individual, and geographic differences to effectively manage the long

term care of diabetes patients.

Keyword : Type 2 diabates patients, Poor glycemic control, Korean National Health

and Nutrition Examination Survey (KNHANES)
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