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An Analysis on the Effect of Having a Usual Source of Care for the Elderly:
Focusing on the Healthcare Expenditure and the Subjective Health Status

Yeji Jeon', Jin Sakong’

Departments of 'Applied Economics and *Economics, Hanyang University, Ansan, Korea

Background: Population aging is a serious problem in Korea, And we have experienced a rapid increase in the health expenditures
of the elderly. The purpose of this paper is to analyze the effect of having a usual source of care (USC) for the elderly.

Methods: This study used the Korea Health Panel Survey data of 2012, 2013, 2016, 2017, and 2018. The sample was the person who
answered the USC questions among the elderly. The panel logit model was used to analyze the determinants of having USC and the
panel simultaneous equation model was used to analyze the effect of having USC among the elderly on the medical expenses, medical
utilization, and subjective health status.

Results: The estimation result shows that age, income, marriage, and so forth turn out to be the factors of having USC. Having the
clinic level USC is estimated to reduce the health care utilization and the health expenditure and to improve the subjective health

status.

Conclusion: It is expected that the result of our analysis will provide evidence for encouraging having USC.

Keywords: Usual source of care; Health expenditure; Subjective health status; Simultaneous equations model; Panel analysis
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Table 1. Description of the variables in the model 1

* An Analysis on the Effect of Having a Usual Source of Care for the Elderly

Variable Definition Description
Vi usc 1: having USC, 0: not having USC
Socio-demographic factors
Xy Age Household member's age
Xt Income Equivalence scales household income (10,000 KRW)
X5, Marriage 1: married, 0: otherwise
Xy Education Period of the education (yr)
Xy Economic activity 1: yes, 0: no
X No. of the household members No. of the household members
X, Area of living 1: urban, O: rural
Health coverage factors
Xaiy Health insurance 1: covered by national health insurance, 0: otherwise
Xoiy No. of the private insurance No. of the private insurance
Health related factors
Xioiz Smoking 1: yes, 0: no
X Drinking 1: yes, 0: no
Xioie Disabled 1: having, 0: otherwise
Xisi Severe physical activity 1: more than 3 days per week, 0: otherwise
Xigit Walking No. of days of the walking exercise per week
Xisi Subjective health status 1: very bad, 2: bad, 3: normal, 4: good, 5: very good
Xigit EQ-5D EuroQol 5-dimension Index
Chronic disease factors
Xi7ie Diabetes 1: having, 0: not having
Xigis Hypertension 1: having, 0: not having
Xigit Hyperlipidemia 1: having, 0: not having
Xoois Cerebrovascular disease 1: having, 0: not having
Xo1ie Ischemic heart disease 1: having, 0: not having
Health care utilization and health expenditure
Xyois Health care utilization No. of the outpatient visits
Xoyaiy Health expenditure The sum of the out-of-pocket payment for the outpatient services (KRW)
Accessibility to the medical facilities
Xoyis No. of the hospitals No. of the hospitals in the city or the province
Xosiv No. of the clinics No. of the clinics in the city or the province
USC, usual source of care; KRW, Korean won.
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O (X, )7F E3HEH, A= U] Q77|38 = R H2AAT

o] 710l 82 & Hofrof] Y= mIE 7hs Aol Tkl A2
of g o] ESIGITh A Y (X )= A Hloll S
39 9L FFH A 2 Folo] AT £E(X,, ), BF A5
( 4@) ]':[L o 4 /Yﬁit)> er'ol%(XQm), }‘]E-tu tg?:]_'l"( 24,,‘)2]'
A O 4 X, Vi AFATE 2 83 3 251 ATH Table 1)

534 https://kshpa.jams.or.kr/co/main/jmMain.kci

Z4zbAlEol 0jXls 53} 2423
B Bao Ay SN Y Be7t o), ojRolg W
7ol ]3] SIHE BAJE) 1 alek. 1910] A7A
2L} o =o| g} phelo] Qlin, 7] ATl ofsi 1
210] 4] AZPALE R4S o] o) 4} o) K] 22 ol
3 7HsAo] Slekar shgith19.20). Edk 7ol of2dast

Holl= =Hakal EjZjolut 25| = Qlsl 50| g A EHHA

_\Qr\‘Hﬂ

r

5
A&

2
.
=
9

o

i

Health Policy Manag 2021;31(4):531-543



7] 38 Bl 53 #4 - HOR| 2

O el ofay] eg v 27 Sy glos(2), Thst - Dy, Ol 4BARE 27 ol

ofau] A5 ero 2 olgt oA H A ol gl Ajehe A e why Y - Dy, S HERRY B] of

k)2 o]g 7 ol 0lo] 717 el Ate) o] ke F 4 9) - Wy, 7, EAU40 HES 0lXls Mevie

th22]. 0|9} Zro] AZFALENS} o7 H], O] H |8 AFE 7o BT = Ty, Ty BHEE 2 Ol JHEXQ1 1 unobservable, individual
3 glow] ofmu|, ofzolgut Fyba A Aolo] FAA specific effect)

(simultaneity)-2 712|514 A, 2} A1-S 2] 24124 (ordinary least = Uyyyr Uy LENQI SE QRIS random error term)

i: 65A| OAF =01 742l
t: 2012, 2013, 2016, 2017, 2018E(571)

[e) Xe)
Wi
squares, OLS) 0. 2 =43} 79~ @ 2[5} A wia= 719 Ah—b—}zﬂ 2
1}y

O H] = QRO ¥y, ) A (2)9] FEHolaL SAof 4

al

MEeesd 0ER /Hl:ﬂ 20 23} 7] A7FAF AEWN|

Simultaneous equations mOde )_‘%_ )\é;g]_a]‘o% %ﬁ% /\] .0‘8}‘93\]4‘. (3)01] i\__ OE—QL"I"] Lﬂ ]U:] S d [¢} OEH( )/Ziit)L_ =
5 o

QAT mAolA] Wik A S A s Ay (P SFATOINA A Qe afiz SR Sehea gl
TS A7) YJeliAE 2 F]AR<55A H (two-stage least squares QEH] Ao <l mx&l%ﬂlﬁdﬂ#ﬂ?ﬂ Aol mHE o
Folo]oi, o]0l § Wt Slefol 8318 ARSI 2 Ao

method, 2SLS)S ARE3loiol 3hc}{23,24]. ESH 340t AR
(Hausman test) 23} 1A G3}2 &o| elgsicia TehE] Q7)o &2

U
= oz A J(Dl D3} e AGARUD, NS PR A
Ao A= A a3 20k A F] AR5 (fixed effect two stage least PR ERPO M A B WA0] BIRE A E A B9l

squares, FE2SLS)-S AR&510] 24515It). i dlgupga] mye o, L5 lf:%(Dl,;f,)% FEARYO =AM B4, o U
FE2SLS W ARg-sto] 240817] fleliA= 2 deh s HRRE A folH, tﬁ% SARY(D, ) AR RYo A 1
Ad7gstofop gttt & Atoll A= WAl o &n), 9 =ol8( Vy;,) A S A BRItk 1y = BET 4 Ql= 7S

o thet m R Qe WEAZH W, )T Aed HY & THunobservable, individual speciﬁc effect)o| 1L, Uy,,, Uy, LWHA
(W5, )& ARG oW, T4 A7 ( Y, )0l gt et A SE AR S oufRlth W = 9J=R|9} o7 o]l S T
B ANLE A4 (Z, ) 9 StobA HW AT 2., )2 AHE3HA A= AERpE011L, Z; = A 247l ofl 93k wIA= 2
t}. 7+ Alo] m ot gl YAl e ok Al 7L D sfjof 1, HEo|o, ol ot 14|41 Q1 278 Table 20 Lo} itk 4]
o2l o) ojof Sl 2 AL wkESjof 3ith T 29} 2), B)oll=sF Aoz QI - AFBlA] 2.9l 77 EA a.Qlo] gt
A si=oko] Al S otolk 7] Sl FEAIZRS Atm R ofon, 1, 4] (2)0f] =3 g el Ll alSAIZK 14”)26}%45;41
QAR O] FHUAE Lokl 7] $I8)A4] Sargan 778 Alk=sto] = 9 O] AR A (= YE)olA HA7HA] 2 Ho] 2~ E|QlG

o] AR S BAH 0% merst ik ke 2 £ ol AR 426 5 A

= Ftsto] A7 ke 2 HEket 2 FLAof| ARESHATE 4] (3)0f] 229t

2y 2 o AU 3 171 0F U4 ) DT B 5] 105 ]

Yoi0 = By T8y Yo + 8o Dy + B3 Dy + il’Yj W;i,r, + 1y + Uy AL G ofvlsi, gobA K AJZK 177f)# SFF Bt ok
j=

@ AR AR olnjgick BAo) A olmHl 00] ghe ZHe
7}22]7} 9]7]0] Box-Cox S A|aliato] & 18i3ko] 7S Sa}

o, 99, 54 7174 ol AR S 25T,
=:]

9] 220 A E ] 0]9] Zele 2S5} THTable 2).

1>

Yiie =% T Yoir T 9Dy +’Y3Dzzf+2w7 77r+7737: + Uy,

i

3 A&

- Y, 20149 tdL 0| o|2H| L= 0|20/2

2it"

- Yy, el io] 1Al FRE 22

4) [y = o+ mys+ By tey 1o
i i i o olam R~ N
{yg, oyt Yoy T oot ey O]Q} T2 AP 2y OHH CUU(UH 511) = CUU((’<2+ VoY1 T BoT o+ €y ‘511> = 07}' Qi OLS S5k 2 x]_'Jal%kO] Qxl %Ucl]—[24]~

BASASISIX| 2021;31(4):531-543 https://kshpa.jams.or.kr/co/main/jmMainkci 535

Soo=



Jeon Y et al * An Analysis on the Effect of Having a Usual Source of Care for the Elderly

Aol ARg-E W50l tigt 7] 28 AR Table 30 L} Gl
A BEA 2167277 o] FBA Y Bf AR 2 o] 54

& Aotk 654 o) 19) 5 59 7H ARG A UL HAH 9

Table 2. Description of the variables in the model 2

SA|R vt AT E Ho

flo r2
:
. rlo
£
oY, W
Ho
>
XN
S
e
>
=2
A
A
Ol
FrF

Ao, FEABY Bt 7

B

2 7424, | Ake] Bt
o
[e)

78-5-(65%)7F T WL, A1 B E2 3L Sl Q12 34%= 2/37}
A E2 okl QA the Al o= vt 7 8.90oA 2
71 2E dre S8 A R Y ko] Wat 43¢, v E ko] Fat 4.0
UR ABARHE Bt leqlo] 7h e 55 25 o Bol 3he
A0 2 yepgth = A7l = A8 A 2 Bt |
et HiEREe] B ol SHA O, HE o R w2 e
AAIBIAL Qe A dH e W22 St THd RS 8110

Variable Definition Description
Dependent variables
Y., Health care utilization No. of the outpatient visits
Y5 Health expenditure The sum of the out-of-pocket payment for the outpatient services (KRW)
Y5 Subjective health status 1: very bad, 2: bad, 3: normal, 4: good, 5: very good
Key independent variables
Dy, Clinic-level USC 1: having clinic-level USC, 0: otherwise
Dy, Hospital-level USC 1: having hospital-level USC, 0: otherwise
Socio-demographic factors
Wit 4 Age Household member's age
Wair 2y Income Equivalence scales household income (10,000 KRW)
Wi, iy Marriage 1 married, 0; otherwise
Wi, Zais Education Period of education (yr)
Wi, Zoiy Economic activity 1: yes, 0: no
Weit, Zsiv No. of the household members No. of the household members
Woii, Ziy Area of living 1: urban, 0: rural
Health coverage factors
Weir, %y Health insurance 1: covered by national health insurance, 0: otherwise
Wois, Zi No. of the private insurance No. of the private insurance
Health related factors
Wit ZAoit Smoking 1: yes, 0: no
Wi, 4 Drinking 1: yes, 0: no
Wit Loy Severe physical activity 1: more than 3 days per week, 0: otherwise
Wi, Az No. of the chronic diseases No. of the chronic diseases
Zgie Disabled 1: having, 0: otherwise
Zisi Depression 1: yes, 0: no
Z6i Walking No. of the days of walking exercise per week
iy Sitting time Average sitting time per day (hr)
Travelling time
Wit Travelling time Travelling time to the hospital (hr)
Accessibility to the medical facilities
Wisi No. of the hospitals No. of the hospitals in the city or the province
Wi No. of the clinics No. of the clinics in the city or the province

KRW, Korean won; USC, usual source of care.
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Table 3. General characteristics of the variables (n=16,727)
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Table 3. Continued

Having USC

Not having USC

Having USC ~ Not having USC

Characteristic (n-5,866) (n=6,859) Characteristic (1=3,866) (n=6,859)
Socio-demographic factors Hypertension
Age (yr) 74.246.1 73.546.0 Having (=1) 6,577 (67) 3,350 (49)
Income (10,000 KRW) 1,712+1,399 1,726+1,698 Not having (=0) 3291 (33) 3,509 (51)
Education 7545 73444 Hyperlipidemia
No. of the household members 22411 22411 Having (=1) 3,363 (34) 1,700 (25)
Marriage Not having (=0) 6,505 (66) 5,159 (75)
Married (=1) 6,532 (66) 4626 (67) Cerebrovascular disease
Otherwise (=0) 3,336 (34) 2233 (33) Having (=1) 1,045 (11) 548 (8)
Economic activity Not having (=0) 8,823 (89) 6,311 (92)
Yes (=1) 3,339 (34) 2,713 (40) Ischemic heart disease
No (=0) 6,529 (66) 4,146 (60) Having (=1) 1,109 (11) 613 (9)
Area of living Not having (=0) 8,759 (89) 6,246 (91)
Urban (=1) 6,439 (65) 4336 (63) Health care utilization and health expenditure
Rural (0) 3429 (35) 2,523 (37) Health care utilization 38.9£36.5 35.3+35.3
Health coverage factors Health expenditure (10,000 KRW) 420705 37.2:68.1
Health insurance Accessibility to the medical facilities
National health insurance (=1) 9,013 (91) 6,428 (94) No. of the hospitals 1574103 149+95
Otherwise (=0) 855 (9) 431 (6) No. of the clinics 2,967+2,735 2,689+2,527
No. of the private insurance 07412 0.7+1.1 Travelling time (hr) 6.241.0 6.0+1.2
Health related factors Values are presented as meansstandard deviation or number (%).
Walking (day) 43428 4.0+2.8 USC, usual source of care; KRW, Korean won.
Sitting time (hr) 6.542.9 6.0£2.7
Smoking
Yes (=1) 3643 (37) 2,568 (37) = AR 2 BSoto] Hif 4.57]19] RHRAERS H §-5k0] Al
o P e AL )RR A7) ek o 7] e .2 v et
B ot e EONEAEARE TS DS HAel Sl AT 6%
No (=0) 4411 (45) 2,843 (41) 2 o2 uhA A3 o} = 7)) el TH Table 3).
Disabled
Having (=1) 1,626 (16) 917 (13)
Otherwise (=0) 8242 (84) 5942 (87) 2, 4Ex|=¥ BERe| AR 2MTH| st FXAn
SEV‘:(:’S Tzﬁlcal o 1,989 (20) 1,575 (23) HEAZ S AR LA HR A Tabled
No (0] 7879 (80 528 (7] ook gt 29 12 s A=A S AR otel S LR 0., S
Depression 21 A (Hausman test) 237} 14 G 7112 -2 A el ict
i v o ZAATE AT AL 2.0 FoME dzo] F7HEE(odds
Subjective health status ratio [OR], 1.14; 95% confidence interval [CI], 1.11-1.17), &AE©0| =
Very bad (=1) 362 (4) 218 (3) -’#(OR, 1.18; 95% CI, 1.03—1.35), 7]1&2] Z2(OR, 1.75; 95%
Bad (=2) 2,974 (30) 1,801 (26) CI, 1.23-2.47) A8 2] 592 293} 7R=A o] 90|54 =7 Lrelyt
Normal (=3) 4,283 (43) 3,071 (45)
Good (=4) 208 21) 1637 (24 o 2 A 8l F °ﬂ"1: % 47]*5 G457t 5715 (0R, 104
Very good (=5) 21 (2) 132 (2) 95% CI, 1.02-1.07) A2 2 HS H 53 7isAo] =9ton, 2
Chronic disease factors AH|ZHE-S 1= A-0(OR, 0.88; 95% CI, 0.77-1.00), 4F2] Zlo] 22}z
No. of the chronic diseases 4524 40426
TT— 4=2(O0R, 0.48; 95% CI, 0.31-0.76) A2 X F QS H-G5}A| &S 715
Having (=1) 2,647 (27) 1,189 (17) Ao] ARE THgRIE Q9] SoAE 1EYS H G35 H-(OR,
Not having (=0) 7221 (73) 5,670 (83)

BAESISIX| 2021;31(4):531-543

(Continued on next page)

1.55;95% CI, 1.18-2.04) A-8-2| R ¢S B-G-8 754 0] =3kom, 9

https://kshpa.jams.or.kr/co/main/jmMain.kci 537



Jeon Y et al * An Analysis on the Effect of Having a Usual Source of Care for the Elderly

2uls} ol2olg, JRATA RIEL AGARY B0l Folth
I3RS n| 2| x| oF= A © 2 L THTable 4).

3. JEXIEH ER7t 2=H| I 2|20[Znt FEH ZHEHo]
0lxl= &atoi chgt FZnt
23 29| A R W] AINE 574t BTz Table 50 e}
ek 2l =H], o) ol gt A A7 e ete] AT AvdE A

Table 4. Estimated results of the model 1 (n=83857)

8}3 .01, FE2SLS S ARE-3}o] &=

[e]
AT, 4ol chat o] A, B AL E el
43S TSP ] Y9 EEAY 0 Sargan 27 G A 13
o

=
1, 44 A 7}= Table 60} L}9}

S1ck 4] (el 2] sl ol

H], Q208 Yy, ) 1} g2 AR Qe iAWy, )
Al HY (W, )2k A ZFF A gl 1,751.82)
289052 THAA0] 2.8 71 0 2 Lpefto 1 Sargan A A A7} 7o)

Variable Definition

Dependent variable: having USC or not

Coefficient QOdds ratio (35% Cl)
Socio-demographic factors
Xii Age 0.13” 114 (1.11-1.17)
Xoit Income 017" 118 (1.03-1.35)"
X0 Marriage 056 175 (1.23-2.47)"
Xy Education -0.36 0.70 (0.37-1.31)
X, Economic activity 012 0.88 (0.75-1.04)
X, No. of the household members -0.08 0.93 (0.69-1.24)
D, 6 Area of living -0.10 091 (0.54-152)
Health coverage factors
X5, Health insurance 0.03 1.03 (0.62-1.73)
Xy, No. of the private insurance -0.06 0.94 (0.83-1.06)
Health related factors
Xioie Smoking -0.25 0.78 (0.53-1.16)
X Drinking -0.10 0.91 (0.76-1.09)
Xigit Disabled 0.04 1.04 (0.67-1.62)
XKoo Severe physical activity -0.14° 0.88 (0.77-1.00)°
Xt Walking 004" 1.04 (1.02-1.07)"
X Subjective health status 0.02 1.02 (0.95-1.10)
Xisit EuroQol 5-dimension Index 074 048 (0.31-0.76) "
Chronic disease factors
Xy Diabetes 0.04 1.05 (0.75-1.46)
Xisis Hypertension 044 155 (1.18-2.04)
Xiois Hyperlipidemia -0.05 0.95 (0.78-1.16)
Xyt Cerebrovascular disease -0.16 0.85 (0.58-1.24)
X004 Ischemic heart disease 0.03 0.97 (0.70-1.34)
Health care utilization and health expenditure
Xoois Health care utilization 0.00 1.00 (0.90-1.11)
Xosis Health expenditure -0.01 0.99 (0.98-1.01)
Accessibility to the medical facilities
Xouie No. of the hospitals 0.23 1.26 (0.60-2.66)
Xosiy No. of the clinics -0.08 0.93 (0.46-1.86)
R%0.032.

USC, usual source of care; Cl, confidence interval.
“p<0.1. "p<0.05. “p<0.01.
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Table 5. Estimated results (coefficient) of the model 2
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Model 2-1 Model 2-2
Variable Definition Yl i Subjective h_ealth Hela_lth‘care Subjective hpalth
status (equation 3) utilization™ status (equation 3)
Key independent variables
Voo Health care utilization -0.00 (-6.79)"
Y, Health expenditure -0.02 (-6.15)"
Ysi, Subjective health status -0.02 (-0.03) 361 (1.49)
Dy, Clinic-level USC -0.14 (-1.80) 0.04 (2.48)" 069 (-1.77) 0.04 (269
D,;, Hospital-level USC 0.26 (2.42)" 007 (325" -087 (-161) -0.08 (-4.09)"
Socio-demographic factors
Wi, 2y Age 4393 (2692)" -1.36 (-4.81)" 4.92 (0.60) 241 (1058)"
Wiy 2o, Income 0.05 (0.57) 0.00 (0.01) 074 (1.76) 0.01 (0.27)
Waie, %y Marriage -0.16 (-0.71) -0.00 (-0.09) -1.35 (-1.21) -0.00 (-0.07)
Weie, Zyiy Education -0.02 (-0.39) 0.01 (0.42) -0.15 (-0.48) 0.01 (0.36)
Weo, Ziy Economic activity 0.04 (0.35) 010 (452" 173 (299" 010 (&71)"
Weii, Zsiv No. of the household members -0.10 (-0.55) -0.01 (-0.14) -0.07 (-0.08) -0.01 (-0.15)
Weoo, Zyy Area of living 113 (344" -0.01 (0.13) -155 (-0.94) -0.05 (-0.72)
Health coverage factors
Weir, Gy Health insurance 202 (6.38)" 0.24 (383)" 274 (1.74) 019 (310"
Woii, Zoiy No. of the private insurance 0.04 (0.50) 0.01 (-0.77) 0.54 (1.36) -0.01 (-0.84)
Health related factors
Wi, Zoir Smoking 022 (082) 021 (409 260 (1.95) 021 (407"
Waie, Ziie Drinking -0.10 (-0.87) -0.03 (-1.40) -0.20 (-0.35) -0.03 (-1.17)
Wisii, Loy Severe physical activity 017 (1.97)° 0.03 (1.93) -0.14 (-0.34) 0.03 (1.98)"
Wisie, Ziis No. of the chronic diseases 0.01 (0.26) -0.02 (-351)" 057 (3.38)" -0.02 (-287)"
Z4it Disabled 0.01 (0.14) 0.05 (0.92)
Hess: Depression -020 (-858)" 020 (857)"
Zsi Walking 0.02 (8.96)" 0.02 (9.58)"
B Sitting time -0.05 (-315)" -0.04 (-3.10)"
Travelling time
Wi Travelling time 2.82 (49.96)" 17.28 (63.41)™
Accessihility to the medical facilities
Wisi No. of the hospitals 107 (217)° -452 (-1.84)
Wi, No. of the clinics A2 271" 331 (1.47)
R 0.34 0.04 032 0.04
Total no. 15,570 16,209

Values are presented as coefficient (t-value).

USC, usual source of care.

"p<0.1. "p<0.05. “p<0.01. TThe sum of the out-of-pocket payment for the outpatient services (won). TNo. of the outpatient visits.
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Table 6. Validity of the instrument variables
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Model

Model 2-1

Model 2-2

Endogenous variable

Instrumental variable ~ No. of the hospitals, travelling time Walking, sitting time
Fvalue 1,751.8 46.5
Sargan test 12 (p=0.3) 32 (p=0.1)

Health expenditure in the equation (3) Health status in the equation (2)

Health care utilization in the
equation (3)

No. of the hospitals, travelling time Walking, sitting time

28905 51.5

09 (p=0.4) 2.1 (p=0.2)

Health status in the equation (2)
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