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The Common Patterns of Multimorbidity and Its Impact on Healthcare Cost

in Korea

Chang-Hoon Kim', Inkyung Hwang', Weon-Seob Yoo?

'Department of Preventive Medicine and Occupational Medicine, Pusan National University School of Medicine, Busan; *Regional Cardiocerebrovascular

Center, Chungnam National University Hospital, Daejeon, Korea

Background: Current trends in Korea population aging with advances in public health and clinical medicine foretell rises in the
prevalence of not only chronic diseases but also patients with multimorbidity. One important aspect in analyzing multimorbidity is
to define the list of chronic diseases included when calculating multimorbidity index. The objective of this study is to describing the
effect of multimorbidity on healthcare cost in Korea using US Office of the Assistant Secretary of Health (OASH) list.

Methods: We analyzed the Korea Health Panel Data representing non-institutionalized Korean adult populations aged 20 and more. We
calculated multimorbidity index based on OASH list and estimated the prevalence and healthcare cost for each OASH chronic disease.
Results: In 2011, 15.2 million (39.6%) Koreans aged 20 and more were living with chronic condition. The health care cost due to
chronic diseases, accounted for 80.2% of the overall healthcare costs and the prevalence of chronic conditions, the prevalence of
multimorbidity and healthcare cost increased with ages. In the analysis using OASH list, 40% of the adult population over the age of
20 and 66.7% of the population over the age of 65 was affected with multimorbidity. In most of diseases in OASH list, prevalence of
mulitmorbidity was high and healthcare cost increased with multimorbidity.

Conclusion: OASH chronic disease list that accounts for 72.4% of prevalence and 86.7% of healthcare cost of persons with chronic
conditions in Korea. OASH chronic disease list would be a useful and representative indicator for studying multimorbidity.

Keywords: Chronic disease; Multimorbidity; Health care costs
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trum disorder, cancer, cardlac

process)= ZH(arthritis, asthma, autism spec-
arrhythmias, chronic kidney dis-
ease, chronic obstructive pulmonary disease (COPD), congestive
heart failure, coronary artery disease, dementia, depression, dia-
betes, hepatitis, human immunodeficiency virus (HIV) infection,
hyperlipidemia, hypertension, osteoporosis, schizophrenia,
stroke, and substance abuse disorders) 2. = 4% OASH T2
S (OASH list & 43191k o] ATHE-S 14 o]4t X4,
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(International Classification of Diseases, Ninth Revision, Clinical
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quired immune deficiency syndrome)2] 733~ E-A AR} =7} 10
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A AR, BT o]k ool T2 5B} ]S
74 Aol Z3Fsto] EAJSHIT B ARRAA]S SAS ver. 94
(SAS Institute Inc., Cary, NC, USA)2] SURVEYFREQ, SUR-
VEYMEANS procedure & AF-8-51% Tt
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Table 1. Demographic characteristics of KHP study subjects

w
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HE

204 o/ At F 15285k H(H T A =<l
T 5 39.6%)°] 3714 Ol*o |2 whg Al gt %6}4 W 7FA|aL 9l
= A0 F Yepyith A% THEe FHEES 20-444] AP
16.1%, 45-64A]] A -2 53.1%, 65A]] oA+ AL

o] Z7Iekel whet Z7Fstith(Table 2). 654 o] AR-] w4l
gt Eo] o Aol Hls A 2 ol ANk v A
of o]kl ARl = 654 o THI AR} A w2
A}2] oF 1/3 423291 ¥HH, 20-644] A -e] T ASIA7 L AA vt
AR oF 2/35 ZpA|SHITE

EE?

No. of persons in millions (35% ClI)*

Percent distribution (35% CI)*

Age

aroup iy 2010 census KHP data 2010 census KHP data

Total Male Female Total Male Female Total  Male Female Total Male Female
Total 371 181 191 384(38.1-386) 19(186-194) 194(190-198) 1000 487 513 100.0 495(48.6-50.4) 50.5(49.6-51.4)
20-44 18.5 94 9.1 192(188-196) 99(95-102) 93(39.09.7) 499 254 245 50.1(49.2-51.0) 25.7(24.9-266) 24.3(235-252)
4564 128 6.4 6.5 134(13-137)  67(64-7.0) 6.7(6.4-6.9) 345 171 174 349(34.0-35.7) 175(16.8-18.2) 17.4(16.7-18.1)
>65 58 2.3 35 5.8(5.6:6.0) 24(2.325) 34(32-35) 156 6.2 94 15(145-156) 6.3(5.9-6.6) 8.8(8492)

KHP, Korea Health Panel; CI, confidence interval.

*95% Cl s calculated by Surveymeans procedure of SAS ver. 9.4 (SAS Institute Inc., Cary, NC, USA) considering design effect.

Table 2. Number of non-institutionalized persons by type of condition and age, 2011

Age No. of persons in millions (95% CI)* Percent distribution (95% CI)*

group (yr) Total No use Non-chronic conditions  Chronic conditions Total No use Non-chronic conditions ~ Chronic conditions
Total 384(38.1-386) 7.9(7682) 15.3(14.9-15.6) 152(14.9-15.5) 100.0 20.7(19.9-21.4) 39.8(38.8-40.7) 39.6(38.7-40.5)
20-44 19.2(18.8-19.6) 6(5.7-6.3) 10.1(9.8-10.5) 31(2933) 100.0 31.4(30-32.7) 52.6 (51.2-54.0) 16.1(15.1-17.1)
45-64 13.4(13-137) 1.7(1.6-1.9) 46(4.3-4.8) 7.1(6.87.4) 100.0 12.7(11.7-138) 34.2(327-35.7) 53.1(51.6-54.7)
>65 58(5.6-6.0) 0.2(0.2-0.2) 06(050.7) 5(4.8-6.2) 100.0 35(28-4.2) 102(9.0-11.3) 86.4 (85.1-87.7)
Cl, confidence interval.

*95% Cl s calculated by Surveymeans procedure of SAS ver. 9.4 (SAS Institute Inc., Cary, NC, USA) considering design effect.

Table 3. Healthcare cost of non-institutionalized persons by type of condition and age, 2011

Age Healthcare cost (95% CI)* (round to trillion won) Percent distribution™ (35% Cl)

group (yr) Total Non-chronic conditions ~ Chronic conditions Total Non-chronic conditions ~ Chronic conditions
Total 29.0(27.1-30.8) 5.7(4.965) 232(216-24.9) 100.0 19.8(17.3-22.2) 80.2(77.8-82.7)
20-44 6.3(5.4-7.2) 34(2.8-4.0) 29(2.3-35) 100.0 544 (47.561.3) 456(38.7-52.5)
4564 12.1(10.7-13.5) 19(1.4-2.3) 10.2(89-11.5) 100.0 156(12.1-19.2) 84.4(80.8-87.9)
>65 10.6(9.6-11.5) 0.4(0.2-06) 10.2(9.2-11.1) 100.0 38(2354) 96.2(94.6-97.7)

Cl, confidence interval.

*95% Cl s calculated by Surveymeans procedure of SAS ver. 9.4 (SAS Institute Inc., Cary, NC, USA) considering design effect.
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3. PR EISIX} o 2H|

2011 St R AR S TAR FAE 5 9=H 292 YU 5
454 oA} Ao QJFH|= 22.7% Yolglom, ThdEsko 2 9l
S H[8-2232% YO & F 0| =2H|9] 80.2% S AHA|st ST WA
3k o) =H| F ARHR = 45-644] A} 654 o) A< ]
o] 217} 1022 Yo 2 A Tt o) 5u]o] 88% S A[X[514
TH(Table 3).

4. Office of the Assistant Secretary of Health Z!&H29]
et RYE, RYEUTR o=H| 2=
OASH 187} YH3&ghd fHE, 511, vHddst St 5
Aok w8, &8 Y=H], Qefelwy], YU En], AEH
T ERIEE) F AFASt= -8 Table 4] A|A|6FAT 2t
A fHE2 118 16.6%, WEY 14.4%, T 6.4%, 1A S
5 6.1%9] =ol3laL, 71 Aghd Q17 A v ERAL - 2t
¥

Aok Ea LY 41.2%, THEY 31.9%, Tt 15.8%, LAE

(
-

Z o7H| & 7 A3hd g7t AAet= E&2 1EY
40.7%, THES 32.3%, Yt 18.4%, TA|EZ 15.5% 4200,
Z 97| F AA|et= E&0] F AYES AEEREH, 29

FHE $ AR B8 B A 2] S5t mok T4
N
ol

e vl o =8| T AR|ek= &l Zlr

5. Office of the Assistant Secretary of Health Z!&H
SRiotgEst EE

OASH 187} THd&gh EH3la/dast o]gh-&-7f o] v/
3} 0]3H8)-& 4] 100%, COPD 98.2%, S AJA1H7 89.8%, =<
2 89.3%, WA= Z3] 88.5%, A|1f| 84.6%, HTHEZ 84.2%, Wi
 81.3% 52| =0 & TS AlL]gh v 2] AgkxbE2] 50% o)
o] H3y/d&gto|lrt(Figure 1).

6. Office of the Assistant Secretary of Health &2t
FHMo] ¢l 5 Q== WEY, 1EeL 8

=
0.2 ek, SHloldlo] gt 49 55 Furhyo] 3}

ST} (Figure 3).

7. Office of the Assistant Secretary of Health Z!&H
SR0bdEs 12 et o2 H|

OASH 2%} ¥ 53 AS} 1.9} O] 5H|E Tables 5, 691 A
Al8t5ict. OASH 207} Zgte]] TEAsto] RHg2g o]g) of Ko} gt

Table 4. Prevalence, estimated number, percentage of person with chronic diseases and percentage of healthcare cost by chronic diseases of

US Office of the Assistant Secretary of Health list

Chronic diseases No. of persons o once (%) Perc_ent‘ of all Percent of total Perc_ent of _ Pen;ent of Percent of
(million) chronic diseases  health care cost ~ outpatientcost  inpatientcost  out of pocket cost
Hypertension 6.39(6.16-6.62) 166(16.0-17.3)  41.2(399-425) 40.7(374-441) 405(37.7-434) 412(35.1-47.4)  445(42.1-47)
Congestive heart failure 0.05(0.03-007)  0.1(0.1-02) 0.3(0.1-04) 0.2(0.1-04) 0.3(0.1-0.5) 0.1(0-03) 0.3(0.1-0.5)
Coronary artery disease 0.72(0.64-0.8) 1.9(1.7-2.1) 46(4.1-5.1) 76(52-99) 6.3(4.8-7.7) 9.2(4.3-14.2) 72(6.0-84)
Cardiac arrhythmias 0.16(0.12-0.2) 04(03-05) 1(0.7-12) 16(05-2.7) 1.4(0.8-2.0) 19(0-38) 1.9(1.0-2.9)
Hyperlipidemia 2.35(2.2-2.51) 6.1(5.7-6.5) 148(138-15.7)  155(128-18.1)  14.8(13.1-165) 16.4(11.1-216) 17.7(15.8-19.5)
Stroke 0.77(0.69-0.85) 2(1.8-22) 49(4.354) 8.7 (5.9-11.5) 6(4.3-7.8) 12.1(6.4-17.8) 72(58-85)
Arthritis 5.52(5.3-5.73) 14.4(13.8-15) 319(307-33.1)  32.3(29535.1) 309(287-332) 342(289-394) 38.9(36.5-41.4)
Asthma 0.62 (0.55-0.7) 1.6(1.4-1.8) 36(3.2-4.1) 4.0(3.0-5.0) 39(3.04.7) 42(226.2) 42(335.1)
Autism spectrum disorder - - - - - - -
Cancer 0.53(0.46-0.61) 1.4(1.2-186) 33(2837) 10.7 (75-138) 7.1(45-96) 15.5(9.7-21.2) 79(6.1-98)
Chronic kidney disease 0.21(0.16-0.26) 05(04-07) 1.1(09-14) 6.2(4.0-84) 7.7(49-10.5) 44(17-72) 24(16-33)
Chronic obstructive pulmonary disease 0.67(0.59-0.75) 1.7(1.5-1.9) 39(3.4-4.4) 43(3354) 42(3.4-5.1) 43(2463) 4.7(3.7-56)
Dementia 0.22(0.18-0.26) 06(05-07) 1.3(1.1-1.6) 15(0.8-2.1) 1.2(0.9-1.6) 18(0.53.1) 16(1-2.2)
Depression 0.49(0.42-0.56) 1.3(1.1-1.5) 3(25-34) 35(2.5-4.6) 4.1(3.05.1) 2.8(1.3-43) 39(2949)
Diabetes 245(2.3-2.6) 6.4(66.8) 158(14.9-168)  184(155-212)  18.2(16-20.5) 186(13.1-24.1)  189(17.1-207)
Hepatitis 0.27(0.21-0.33) 0.7(06-09) 13(1.0-1.7) 2.1(09-32) 17(11-2.2) 26(0.2-5.1) 22(1.3-30)
HIV/AIDS' - - - - - - -
Osteoporosis 1.50(1.38-1.61) 39(36-42) 92(8599 10.1(8.5-11.6) 9.8(8.6-11) 10.4(7.6-13.2) 11.6(10.1-13.2)
Schizophrenia 0.13(0.09-017)  03(0.2-05) 0.8(0.6-1.1) 0.3(0.2-05) 05(0307) 0.2(-0.1-0.4) 04(0.1-06)
Substance abuse 0.05(0.03-0.08) 0.1(0.1-0.2) 0.3(0.2-0.5) 0.3(0-0.7) 0.2(0-0.4) 05(-0.1-1.1) 0.3(0.1-0.6)

*The value in the parenthesis is 95% confidence interval that is calculated by Surveymeans procedure of SAS ver. 9.4 (SAS Institute Inc., Cary, NC, USA) considering survey design ef-

fect. "Human immunodeficiency virus/acquired immune deficiency syndrome.
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Figure 1. Proportion of multimorbidity by chronic diseases of US Office of the Assistant Secretary of Health list.
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Figure 2. Total healthcare cost by chronic conditions of US Office of the Assistant Secretary of Health list (billion won).
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Figure 3. Per capita healthcare cost by chronic conditions of US Office of the Assistant Secretary of Health list (thousand won).
Table 5. Estimated number of person by the number of chronic diseases of US Office of the Assistant Secretary of Health list
No. of persons in millions (35% CI)* Percent distribution (35% CI)*
Q?)e group Treated no. of chronic diseases Treated no. of chronic diseases
Total 0 1 2 >3 Total 0 1 2 >3
Total 15.2(14.9-15.5) 2.03(1.86-2.19) 0.85(0.75-0.95) 0.17(0.13-0.22) 0.04 (0.02-0.07) 100.0 27.6(26.3-28.8) 32.4(31.2-33.7) 21.3(20.2-22.3) 18.7 (17.7-19.7)
20-44 31(29-33) 1.78(1.64-1.93) 2.79(2.62-2.96) 1.61(1.48-1.74) 0.93(0.82-1.03) 100.0 65.5(62.4-68.6) 27.5(245-304) 56(4.1-7.2)  14(06-2.2)
45-64 7.1(6.8-74) 0.38(0.32-0.43) 1.29(1.19-1.38) 1.45(1.35-1.55) 1.88(1.76-1.99) 100.0 25.1(23.3-26.9) 39.3(37.2-41.3) 22.6(20.9-24.3) 13.0(11.6-14.4)
>65 50(48-5.2) 4.19(398-44) 4.93(4.73-5.13) 3.23(3.07-3.39) 2.85(2.7-2.99) 100.0 76(6.5-86) 258(24.0-27.5) 29(27.2-30.8) 37.7(35.7-39.6)

Cl, confidence interval.

*95% Cl is calculated by Surveymeans procedure of SAS ver. 9.4 (SAS Institute Inc., Cary, NC, USA) considering design effect.

Table 6. Estimated healthcare cost of person by the number of chronic diseases of US Office of the Assistant Secretary of Health list

Healthcare cost (35% CI)* (round to trillion won)

Percent distribution (35% CI)*

Age group (yr) Treated no. of chronic diseases

Treated no. of chronic diseases

Total 0 1 2 >3 Total 0 1 2 >3
Total 232(216-249) 3.1(27-35) 63(5572) 54(4662) 84(7.3-96) 100.0 133(115-15)  27.3(24.1-30.5) 23.2(20.1-26.3) 36.2(32.5-40)
20-44 29(23-35)  13(1.0-16) 12(0.7-1.7) 02(0.1-03) 02(0-0.3) 100.0 458(35.8-55.8) 41.8(30.7529) 7.1(3.0-11.1)  53(0.4-10.9)
4564 102(89-115) 14(1.1-16) 33(27-38) 26(1.9-33) 3(21-39) 100.0 136(11.0-16.3) 31.9(26.6-37.2) 252(19.3-31.2) 29.3(22.4-36.1)
>65 102(9.2-11.1) 04(0205) 19(1523) 26(22-3) 53(4656) 100.0 37(2252) 186(15.1-220) 25.7(22.0-29.4) 52.0(47.4-56.6)

Cl, confidence interval.

*95% Cl s calculated by Surveymeans procedure of SAS ver. 9.4 (SAS Institute Inc., Cary, NC, USA) considering design effect.
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