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= Abstract =

Objective: This study was to evaluate the health-related quality of life (HRQoL) among patients with
diabetes in Korea and to compare them with the HRQoL of individuals without diabetes history.

Methods: The study subjects were 17,655 adults aged over 19 who participated in the 5th Korea National
Health and Nutrition Examination Survey (2010-2012). The EuroQoL-5Dimension was used to evaluate
HRQoL. Chi-square test, t-test, ANOVA and multiple regression analysis were performed to test the
difference of HRQoL in diabetic subjects and controls.

Results: The mobility dimension was the highest reported problem: 36.4% for diabetic subjects. The
proportion of any reported problem was significantly high among diabetic subjects compared with two
controls in terms of mobility [reference group: diabetic subjects, chronic controls: adjusted odds ratio
(aOR)=0.77, 95% confidence interval (95% CI)=0.66-0.91, healthy controls: aOR=0.61, 95% CI=0.50-0.75],
self-care [reference group: diabetic subjects, chronic controls: aOR=0.68, 95% CI=0.55-0.83, healthy controls:
OR=0.69, 95% CI=0.51-0.94]. and usual activities [reference group: diabetic subjects, chronic controls:
aOR=0.85, 95% CI=0.72-0.99, healthy controls: OR=0.79, 95% CI=0.62-0.98]. Also, EQ-5D index were
significantly low in subjects with diabetes compared to two controls.

Conclusions: Subjects with diabetes had a significantly lower HRQoL compared with two controls. To
improve the quality of life of diabetics, it is necessary to study various variables related to the quality of
life, and develop and manage various health programs or welfare policies reflecting socio-demographic

characteristics and health related features that affect the quality of life.
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So] 3R} 6.0%, WHAAST 3.6%, AN
Table 1. Characteristics of diabetes mellitus and two controls unit : n(%)
DM Chronic disease Healthy
Characteristics (n=1485) controls controls P-value
(n=4629) (n=11541)
General characteristics
Sex Male 742(49.9) 1897(41.0) 4841(41.9) <0.001
Female 743(50.1) 2732(59.0) 6700(58.1)
Agelyears) 19-44 78( 5.3) 485(10.5) 6419(55.6) <0.001
45-64 613(41.3) 2048(44.2) 3806(33.0)
>65 794(53.4) 2096(45.3) 1316(11.4)
Education level <Elementary school 716(48.2) 2022(43.7) 1793(15.5) <0.001
Middle school 241(16.2) 682(14.7) 1008( 8.7)
High school 341(23.0) 1203(26.0) 4332(375)
>Collage 187(12.6) 719(15.6) 4407(38.3)
Household Low 407(27.6) 1088(23.8) 2728(23.9) 0.030
income Middle-low 378(25.7) 1169(25.5) 2873(25.1)
Middle-high 333(22.6) 1172(25.5) 2916(25.5)
High 355(24.1) 1150(25.2) 2912(25.5)
Health insurance NHI 1394(94.0) 4459(96.4) 11346(98.4) <0.001
MAF* 39( 6.0) 168( 3.6) 183( 1.6
Smoking status Current 297(20.0) 680(14.7) 2645(22.9) <0.001
Former 431(29.0) 1148(24.8) 2011(17.4)
Never 757(51.0) 2801(60.5) 6385(59.7)
Drinking status Current 651(49.2) 2267(55.2) 7261(74.1) <0.001
Former 309(23.3) 863(21.0) 1405(14.3)
Never 364(27.5) 975(23.8) 1129(11.5)
Number of 0 379(25.5) - 11541(100)
chronic disease 1 534(39.3) 3267(70.6) -
>2 522(35.2) 1362(29.4) -
Diabetes related characteristics
Education Yes 308(20.7) - -
experience of DM~ No 1177(79.3) - -
Duration of DM <5 720(485) - -
(years) 6-10 349(235) - -
11-15 190(12.8) - -
>16 226(15.2) - -
Fasting <120 655(44.1) - -
glucose(mg/dL) >120 830(56.9) - -
HbA1c(%) <65 546(36.8) - -
>6.5 939(63.2) - -
Treatment of Yes 1325(89.2) - -
DM No 160(10.8) - -
Treatment Injection of Insulin 142( 96) - -
method” Drug 1276(85.9) - -
Non-drug & remedies 67( 45) - -

“DM-=diabetes mellitus;
“Diabetes who received treatment.

-4 -

PNHI=National Health Insurance; ‘MAP=Medical Aid Program
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Table 2. Differences of EQ-5D and index among DM and controls

DM Chronic disease Healthy Pvalue”
controls controls
Mobility <0.001
No problem 944(63.6) 3304(71.4) 10520(91.2)
Any problem’ 541(36.4) 1325(28.6) 1021( 8.8)
Self-care <0.001
No problem \ 1289(86.8) 4236(91.5) 11285(97.8)
Any problem 196(13.2) 393( 85) 256( 2.2)
Usual activities <0.001
No problem \ 1148(77.3) 3782(81.7) 10922(94.6)
Any problem 337(22.7) 847(18.3) 619( 5.4)
Pain/discomfort <0.001
No problem \ 959(64.6) 3072(66.4) 9430(81.7)
Any problem 526(35.4) 1557(33.6) 2111(18.3)
Anxiety/depression <0.001
No problem 1248(84.0) 3802(84.1) 10483(90.8)
Any problem’ 237(16.0) 737(15.9) 1058( 9.2)
EQ-5D index’ 0.841(0.234) 0.873(0.206) 0.953(0.118) <0.001

EQ-5D=EuroQol-5Dimension

:pfvalue were calculated from chi—square tests and ANOVA.

“including moderate and severe problem.
Walues are expressed as mean(standard deviation).
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Table 3. AOR (95% CI) for any problem in EQ-5D and B(SE) for EQ-5D index among DM and controls

1ape) el A

Chronic disease Healthy
DM
controls controls
EuroQol 5-dimensions’

Mobility 1.00 0.77(0.66-0.91) 0.61(0.50-0.75)
Self-care 1.00 0.68(0.55-0.83) 0.69(0.51-0.94)
Usual activities 1.00 0.85(0.72-0.99) 0.79(0.62-0.93)
Pain/discomfort 1.00 0.96(0.84-1.10) 0.99(0.83-1.20)
Anxiety/depression 1.00 1.03(0.86-1.22) 1.27(0.99-1.64)
EQ-5D index’ ref 0.021(0.008) 0.024(0.011)
p-value for B 0.009 0.027

i adjusted for sex, age, education, income, health insurance, smoking status, and drinking status

Walues are expressed as B(SE).

Table 4. Distributions of EQ-5D index by characteristic in diabetic patients

EQ-5D

Characteristics . - p-value
index

Total 0.841(0.234)

Sex Male 0.885(0.200) 0.051
Female 0.796(0.257)

Agel(years) 19-44 0.944(0.134) <0.001
45-64 0.905(0.170)
>65 0.780(0.266)

Education level <FElementary school 0.767(0.268) <0.001
Middle school 0.867(0.206)
High school 0.916(0.163)
>Collage 0.949(0.127)

Household income Low 0.806(0.255) <0.001
Middle-low 0.825(0.246)
Middle-high 0.856(0.217)
High 0.885(0.202)

Health insurance NHI 0.849(0.228) <0.001
MAP 0.706(0.292)

Smoking status Current 0.845(0.243) <0.001
Former 0.834(0.199)
Never 0.814(0.246)

Drinking status Current 0.882(0.194) 0.231
Former 0.795(0.257)
Never 0.779(0.271)

Number of 0 0.885(0.207) <0.001
chronic diseases 1 0.844(0.231)
>2 0.803(0.252)

Education Yes 0.866(0.220) 0.279
experience of DM No 0.834(0.238)

Duration of <5 0.864(0.210) <0.001
DM (years) 6-10 0.844(0.219)
11-15 0.829(0.258)
>16 0.776(0.285)

HbA1c(%) <65 0.810(0.256) 0.090
>6.5 0.856(0.221)

Treatment of DM Yes 0.836(0.238) 0.024
No 0.871(0.209)

“Values are expressed as mean(standard deviation)

EQ-5D, EuroQol-5Dimension; DM=diabetes mellitus; NHI=National Health Insurance; MAP=Medical Aid Program
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Table 5. Associated factors with EQ-5D index by multiple linear regression in diabetic patients

Characteristics B(SE) P-value
Total 0.558(0.046)
Sex Male 0.042(0.022) 0.010
Female Reference
Agel(year) 19-44 0.079(0.021) <0.001
45-64 0.086(0.013) <0.001
>65 Reference
Education level >Collage 0.094(0.019) <0.001
High school 0.084(0.016) <0.001
Middle school 0.056(0.018) <0.001
<Elementary school Reference
Household income High 0.035(0.018) 0.376
Middle-high 0.029(0.017) 0.366
Middle-low 0.004(0.017) 0.549
Low Reference
Health insurance NHI 0.061(0.031) 0.209
MAP Reference
Smoking status Never 0.062(0.024) 0.001
Former 0.066(0.017) <0.001
Current Reference
Drinking status Current 0.028(0.017) 0.107
Former 0.025(0.021) 0.233
Never Reference
Number of 0 0.047(0.017) 0.020
chronic disease 1 0.045(0.014) 0.028
>9 Reference
Education Yes 0.016(0.015) 0.159
experience of D.M No Reference
Duration of DM (years) = 0.063(0.020) 0.006
6-10 0.054(0.021) 0.157
11-15 0.033(0.025) 0.576
>16 Reference
HbAlc(%) >6.5 0.018(0.014) 0911

<65 Reference
Treatment of D.M No 0.001(0.017) 0.523

Yes Reference

F=12.94 (p<0.001), R*=0.181
EQ-5D, EuroQol-5Dimension; DM=diabetes mellitus; NHI=National Health Insurance; MAP=Medical Aid Program

_27-



ey

il

Njo

Kl

M

<+ 104

= F

g eat

mo
H
ﬂwo

T A=

B
zel
=
3

axtel ae) 2

3w 3F240.89+0.13) 0] H]

o

ol

AR 712 ARE A

el
»AO
.50

A

W gael ahe 2

Tt} sk

EQ-5D

Fol el A

S

EREE

3
s

1.

A A]

o,

e
BT
el
R
=
o W
~ O
Hom
;OT 1
o =

—_
0N
X o
o XK
oo
eui (Y
o o)
~ <B
e T
o T
0 pjo
ﬁo o
o

ol
o %5 Sl Aol
2 Ay AFNA Fuel 9

ojp

| |

3
3|
=

Z
S

A 9l

2[9], D skAfell A 654 o] el AL

ZHl

=
=

]

o

o o

)
2 AA

g
BT
Po 2%

DT

EQ-5D index®] 7% T &A} 0.84140.234%],
T gkt 0.873+0.206%, 7 A7 0.953+0.118

oz A

2 e ge

o 2ol @ e

=
=

A

EECEE

o]

SIS e 2 EQ-5D indexel <

B
L

ﬂ\_wo

el

wmo

16.0%% o

[e)

o
=

Plo

FA T o 27,

g 286%, 8.8%, A}7]

Ly
a

A2 2ol A

o2

o
%

K

]

a2

i=]
=

/

<
15.9%, 9.2%X.t} t

v 85%, 2.2%, 43EE 183%, 54%, &

=
=

/&

33.6%, 18.3%, =<

Jo

H7HA =

[9,12,22]3} w}

?_

ket

1}
~

4ol

noh B UsE e

3]
=

ASTR

Hel 7] witol=h Abs T3]

S

131 25 A

fi%e)

14U A%

ME7E 270

A vl vhekkom, Ay

EQ-5D index7} <]

Aol A= Wl

Al

B
o

o=

o]

ol 7l
A €

=
=
3|

A

o

g/]

T
-

)
oA WA EAY 23}

icul

o] A

e}

=1 =

A

ARl A ko] Ao

PR B3

S

o

3}A]

[21,23]. 28t SFoAE §9

CE)

=
=

Ael ghel A e

-28 -



»
4 o
L o REwErz iz Eew L
oo BNy B TR BT N %
" Pel Tk e nENT L ZHRZTRE
= oW mo%oauﬁﬂ il o< R U2 I L a N ST
5 ﬂr%%ovﬁ%mbﬁr MM%%@M% o ﬂi%ﬂ%ﬂi&%%%%%
= = B Xy o8O X2 e X ilﬂlﬂoﬁﬁo I A — N
& A T @@ﬂam7n_$ar.%9ﬂ%omuo$ﬂ@ 59 s 4
% merwﬁ%%ﬂﬂaﬂw_/r ﬂ%ﬂ%ﬁ.mﬂ#ﬁaﬂﬂﬂﬂﬂquLﬂoﬂauHmmﬂM%%%ﬂo%
oy o = X N o = 2 o AT = IO..O.J.o
M TP R mﬂﬂ% ) Fo = u.ut N M,&uﬁw m.‘t wuwm ~ Mwﬂ.xﬁhﬂ bomm I M TN L
G LLQ%@%@%% 5 1§1r%mz$iﬂﬂhm,Wﬂ%%%wmro.%%w
h wroLuXEﬁmmomﬂ ) ol oﬂruegemmf@o#Ewﬂﬂo@ﬁmﬁurom&of(/h@mv\ﬂoZ
, Fw T X TE XTI g RE T e Y aﬁghﬂ_gﬂéwpo.&?. *
¢ TA R T - ® 5 A of ﬂﬂ&%Jﬁ%y%ar.%%%gaxj Ss°h =
N T B xy%ﬁya%%%.xw%@ﬂﬂx%%%
e SR E R W R TR T iﬁ%pwrﬂzi@%%&nv.@%
s PR gl %%Wﬂﬂ%yﬂ@% %%ﬁgg&@%ooa%
= b o iy B — = - S o X
- A S 1,;H0uMgﬂ@&Aﬁ%wwoﬁ%%ﬁ%@%mwo
] w.rmo%%wc%é% Yw o= P wr%uo%maﬂgmﬁ%um%ﬁ7%%%wwﬂﬂ,
b - ~ ja ];ooMﬂ jor oy © .70;0 ) J.O..‘.I
< oTJﬂ_yATAT ﬂl‘ﬁmﬂumﬂl o,_ﬂ_yﬂ,nvqg.ﬂozl},uao@,_gut ervmﬂhmﬂ%ﬁﬂlﬂHZOOH@
@Laof.mﬂﬁ N ﬂo@dﬁoﬁoﬂéﬁ WWLﬂn ]XQW\I@%%]VW
e R W Wog R T %%wmoA@e.@%%haﬁﬂ 8ok &
W o W B PuLﬂlaHMﬂﬂuEﬁo;omo ﬂn_uﬂ‘_ﬂez - AR
B M B = do w0 o b % HOH g e 8% w O
mmu%iLLﬂ_cﬁcg_&]I u,xu%m@r_w.m.maw%qﬂo
oﬁ_m;owﬁwrymovyﬂﬂanﬂ%,zi - )
= om0 = o o O WMo po 2 W X o © BT
@sg_z% o o F T F ® T o T T Aok T M T T oW R
_ = = C WW do Mo 1 o oy (o I " M wm =r HU Y eI AM AT WE hw mﬁ oﬁ m@ R
o A a _ % <~ N TR o W e o B D
e M do #0 X T Ao 9 SLEX T LT ERIEE EER®
%%fm@my%wqm%gwé%@%WW%nag7ﬂ{%@aW$wwwm%
-— —_ —_— oS =~ o = — —_ ']
7@%%%%3%?@1ﬁ%%mﬂﬁmﬂ.o mﬂdr_/imaw]ommMy‘%ﬂL%oﬁ1ﬂ@%
zfﬂe%eﬂﬁ ,\._.ﬁ.m__o,m.L l}LEo]AwﬂMWZOTOWMMuﬂIDrO]UIA__o,m&lﬂAIE‘AELH_AI,W ﬂﬁ_l
ﬂ@mﬂﬂr%ioﬂ%%wﬁﬁ S o Loy w Y B N NN T W ﬂ‘lﬂo%ﬁh
Nk ey ~ R o)) I W La:; o B EK o =) R ﬂl 5 X — ™ 1_,_A|
lyé,ﬂw]a}oihodrﬁ.q X B OAF T 9 ! ,momi 7mo1m o,_co1r0t7
AR N o o L EEWE o P F o g X sy Pg P
R Xy B L N F N E T M Ko o Wy o o2 W il oA E A oy
s k) O—H ‘Wo O o ‘u| o ™ e 1%..2 —_ :i j.L jadig Lf x \_ﬂo_ﬁ_ dro 1__/| ‘Wo 3 o o 5o
ﬂq_ﬂ%uwn Luatﬁﬂm_.ﬂu;o7h. — 2 w }oﬁvlvn_rmﬂ% —_ ~ leroiALl
- H - of X# doﬂr] —n o of N ~ W o= ™ KO 25 XU
JlEn,moﬂwroof. ﬂroiut]&rﬂv lxo%ze ﬁeJﬁLﬂLEoﬁeﬂoiﬁuqu%udu -
T B o ﬂﬂr.g.%ﬂmﬂé%%@_% RN dHEe ™ e TEZTY
g < %hﬁwmiﬁlxﬂﬁ%@%ﬁnzmwwﬂwwwﬁmo?%lﬂ% B E e
.;qfl;qa#@ﬂ - vowz@aﬂomqw%mg%ﬂ@y;%
) ﬂyeLh}aﬁu1oj% P Fr L TFEE N I TR
%m%%ﬂﬁ7§aryeﬁJéﬂ% o R 2L R ﬂﬂ%@;]ﬂﬂ
ﬂmdyﬂaﬂﬂ@ﬂﬂ%m G4BT s Ty T Ewms Xk Boowd
o2ﬂL‘W»‘_l_,_AIJIrL‘olh}L]“Wﬂn,mﬁi_u‘Urﬂﬂ]h_uﬂEOC‘.m.‘._ o IFOO]MMﬂrm‘NFPLﬂ,mﬁo‘lo
SR DB W R PR I %é#LAmo io}_%ou
o .W 53 OT 0 ni \XI - o) B LL i~ o ﬁ__o o [aze) HT
o ﬁggﬂ%%#%%&wh%wﬂm
KX@OUHZ‘#\WOOg‘I__/l‘MO

A=

71

S

O(:)]_QH

AL O
A

-29-



10 By &Apo] ghol 4

o

s
o2
ok
)
oz
o

AHE] Qe AdEE 54
AAzeadol BAAAE A, sl A
EHHoz deldof gt AtsH

REFERENCES

1. Statistics Korea. Cause of death statistics in
2013. [cited 2014 Oct 23]. Available from
http://kostat.go.kr (Korean)

2. Ministry of Health and Welfare, Korea Centers
for Disease Control & Prevention. Korea
Health Statistics 2012: Korea National Health
and Nutrition Examination Survey (KNHANES
V-3). Sejong, Ministry of Health and Welfare,
2013, pp.o6-57 (Korean)

3. Kim DJ. Summary of the American diabetes
association standards of medical care in
diabetes 2012. J Korean Diabetes 2012;13(1):
7-14 (Korean)

4. Shin JW, Park YK, Suh SR, Kim JE. Factors
influencing quality of life in elderly diabetic
patients of Korea: Analysis from the Korea
National Health and Nutrition Examination
Survey in 2008. J Korean Gerontol Soc
2011;31(3):479-487 (Korean)

5. Kim Y], Seo NS, Kim SH, Park IS, Gang
SJ. Quality of life and its correlated factors
among elderly people with diabetes in a
community. Korean J Health Ser Manage
2014;8(1):75-86 (Korean)

6. Park BS, Jin KN, Choi Y], Jeong JH, Kim
KH, Lee MY, Ko JH, Jeong CH. Self-
management and health-related quality of
life in adolescent and adulthood diabetic
patients. J Korean Diabetes Assoc 2005;29(3):
254-261 (Korean)

7. Ryu JS. The association of self care behavior
and their quality of life in diabetes outpatients
[dissertation]. Seoul, Ewha Womans University,
2012 (Korean)

-30 -

8. Kim JH. A study on factors affecting quality
of life of employees with diabetes [dissertation].
Seoul, Ewha Womans University, 2008 (Korean)

9. Im JH, Oh CS. Medical care utilization status
and quality of Ilife in diabetes mellitus
patients. J Digit Policy Manage 2013;11(10):
609-618 (Korean)

10. Saarni SI, Harkznen T, Sintonen H, Suvisaari
J, Koskinen S, Aromaa A, Lonnqvist J.
The impact of 29 chronic conditions on
health related quality of life: A general
population survey in Finland using 15D and
EQ-5D. Qual Life Res 2006;15(8);1403-1414

11. Oh KA, Park J, Jeon DJ, Han MA, Choi
SW. Relationship between low back pain
and health-related quality of life among
some elderly. J Agric Med Community
Health 2012;37(3):156-166 (Korean)

12. Han MA, Ryu SY, Park J, Kang MG, Park
JK, Kim KS. Health-related quality of life
assessment by the EuroQol-5D in some
rural adults. J Prev Med Public Health
2008;41(3):173-180 (Korean)

13. Kim TS, Kim SW, Lee SD, Choi H]J, Kang
BS, Bae SC, Park ]S, Im TH. Follow up
study about health-related quality of life in
injury patients. Korean Soc Emerg Med
2006;17(6):637-645 (Korean)

14. Nam HS. Kim KY, Kwon SS, Koh KW,
Poul Kind. EQ-5D Korean valuation study
using time trade of method Seoul. Korea
Centers for Disease Control And Prevention
2007 (Korean)

15, Oh MG, Han MA, Park CY, Park SG,
Chung CH. Health-related quality of life
among cancer survivors in Korea: The

National —Health

Examination Survey. Jpn J Clin Oncol

2014;44(2):153-158

Korea and Nutrition



16. Ko Y, Coons S]J. Self-reported chronic
conditions and EQ-5D index scores in the
US adult population. Curr Med FRes Opin
2006;22(10);2065-2071

17. Hong SY, Lee JH, Cho YW. Quality of life
in patients with restless legs syndrome in
Korea: comparison with other chronic diseases.
Korean Neurol Assoc 2010;28(4):257-262
(Korean)

18. Lee JJ, Lee HJ, Park EJ. Effect of staged
education program for hypertension, diabetes
patients in a community (Assessment of
quality of life using EQ-5D). J Agric Med
Community Health 2014;39(1):37-45 (Korean)

19. Park YR, Kim TS, Park YG, Lee SS, Kim
SR, Son HS, Yoon KH, Kang MI, Cha BY,
Lee KW, Son HY, Kang SG, Yu SJ.
Influence of multiple insulin injections on
quality of life, anxiety levels, and depression
in type 2 diabetics. Korean J Med
2009;77(1):60-67 (Korean)

20. Park YS, Ryu SH. Factors
quality of life in type 2 diabetes mellitus

influencing

patients registered at public health center.
J Korean Acad Community Health Nurs
2002;13(4):679-688 (Korean)

21. Lee HJ. Health-related quality of life in
elderly with diabetes in Korea: The Korea
National Health and Nutrition Examination
Survey(KNHANES) 2007-2010 [dissertation].
Gwangju, Chosun University, 2013 (Korean)

22. Choe JS, Kwon SO, Paik HY. Health-related
quality of life by socioeconomic factors and

health-related behaviors of the elderly in

23.

24.

25.

26.

21.

28.

231 -

@5, @ik, 1t

o

Fad, AYS, vhn), gEF 11

rural area. J Agric Med Community
Health 2004;39(1):29-41 (Korean)

Burstrom K, Johannesson M, Diderichsen
F. Swedish population health-related quality
of life results using the EQ-5D. Qual Life
Res 2001;10(7):621-635

Ingerski LM, Laffel L, Drotar D, Repaske
D, Hood KK. Correlates

control and quality of life outcomes in

of glycemic

adolescents with type 1 diabetes. Pediatr
Diabetes 2010;11(8):563-571

Clar C, Barmnard K, Cummins E, Royle P,
Waugh N; Aberdeen Health Technology
Assessment Group. Self-monitoring of blood
glucose in type 2 diabetes: systematic review.
Health Technol Assess 2010;14(12):1-140
Farmer AJ, Wade AN, French DP, Simon
J, Yudkin P, Gray A, Craven A, Goyder L,
Holman RR, Mant D, Kinmonth AL, Neil
HA; DiIGEM Trial Group. Blood glucose
self-monitoring in type 2 diabetes: a
randomised controlled trial. Health Technol
Assess 2009;13(15):1-50

Kim JH, Oh MG, Han MA, Han ST, Lee
MS, Kim YI, Go IW, Lee JY, Heo GS.
Evaluation of HbAlc as a screening for
Type 2 diabetes mellitus in Korea. Korean
Public Health Res 2012;33(2):41-47 (Korean)
Jeong YM, Kim MY. Comparative study on
HbAIC, self-care behavior, and quality of
life by depression status in type II diabetic
patients. J Korean Acad Fundam Nurs
2012;19(3):353-362 (Korean)





