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Abstract This study intends to the estimate the determinants and state dependence of long-term care
services in Korea. For this purpose, we analyzed the transition patterns among three states of long-term
care service utilization over time by using the Korea Welfare Panel Study data with the random effect
multinomial logit model. It is found that the result showed a strong state dependence in long-term care
service utilization. Especially, long-term care insurance for the elderly showed a strong state
dependence among others. Among the individual demographic characteristics, the higher the age, the
higher the probability of using long-term care insurance for the elderly, while the lower the probability
when married. The characteristics of the residential region showed that the residents of the urban-rural
integrated region had a significantly higher probability of using long-term care insurance than the
reference region. The results of this study suggest that the long-term care service users have a strong
state dependence, which means that it is important to take into account the increase in the utilization

period of existing users in future demand forecasting.

Key Words : Long Term Care Insurance, Elderly Welfare, Care Service Utilization Status, State

Dependence, Panel Multinomial Logit

0| =22 20208H3: SHINEW WIisHEHETH| X0 2l5to] HTES(2020A20).
*WAXKL : ZZH(jjaang20@hanmail.net)
M 202049 9 52 £™Y 20209 10€ 29Y MARRIE 20204 11€ 4



40 A QIEHISS| =2 X MeH H4Z, 2020

1. M2

wQIQ170) B71e} W4 Aol utet 7] 9
o] Mgt 19lEo] F7kska Qtk. dHke] Bud A%
w9 gEel FulAgEEe o Au 9 AU, A
% olorEe] e AL F71aFR sole A8
A QR=tH15]. Tl 1ol A 5o sl U
ARABS BA S5 ofEe el SolA AREE

= 7P 0] 371998 S B a ko] k] uf
o} 20084 79%H =7 aFRHol AU
2hA] o]19] 1Ql7] ROpMEI AL Rt 4] 19l A
71 Qo st AN AESHE wASBETLA
ulAg ojia} Hgiro]

Q7| QRS LolEA] AT A 2 Q4
e 74 ol2lat 74550 4o) AL kol7]
ApglER 0] Zetolet. 1e9147] QR H] QFA AL
A7t 8ok QPN HER FREY, ol Agos
3719% Bayo] BAL W FolSIAAL S
998l SFWPINE AH RS AFste] 29
St QUTH14). o]9} Zo] 97| QR L 1ol
o o)zBA SerogAo] JAS S KL Ut
Heha wolg7]aRy B ARATSL Awol £
A AR, A A, wQlwt 7HE Boprro) 4
o] &, B7129A A o]& WAL 5 T Hoo]
A o]F0jx|3L IeHs].

AYAT Aol w2, o] 47202002 1Q10)RE:
AN 3 AEl20 B2 §HA SUATE AW
= A7AT Q1) REA| A 0] B (& of
AH2)0] 749 Q1o REA AL A-FA o o] 9
AR, RAZ AR o] o] EASHE Ao ekt
o}, HAEI(2020) Colaizzio] FHEL FH02 3
SAINRL BRI 7@ o]f ol WAL A
Agol B ATE APsto] egle] TAY TS 9
T 9 AR AU TR AT YRS
AEIAE AEA ZwolA A2 o 8o S84, ok
Zo] Tier g B 5 WY oA Be Ao BA
3 itk 1 A3 97| opAE|A0) A3t PeiE
B ATEAE Au|20] o] 7|tho] mlx]x] Eahi
°g AHHAL e A7 WeHl]. uetd B A
B2 o 2A 0] olg7] AAES] et Ay
A%, g7 9 BA, 9 % 7% 49 &, Bx| F
B4, B2 509 o2 9 A4 5 gt ool A of
sojd Was} k.

o

Ol

o 30

L7 e o] =9ld o]F Mg o o}
£ A ARQI S=EA g dlolElE o]-8sto] theFst
A= AF7} AP0l 1 Yt} E3] =59 AFSA
2 AEHY TRl 7159] HopRd B3-S 53 49
d Folehe =RV 9FETER 9 543t Hesto]
oA} 7Hs EEAe] BAA e E 4] dof At
A7t 75 oIF 2 Slrh AEARIE LG8 YR
o] tiidAte} RF7EE9] 4] At 71E53A B
u2E JIFS st 1 A3t 4ol o= folgt
FFo] Qe AoE Uehd v 7153 TSk A
TASY o]F Eobdl Ao yehdtt AAFBlE k<l
78GR AL olg FFARl AL fldf o=
HAAHA PERFS 8ottt 121 Alx olga
A3t A8 Rle TR BPS o]gsto] BA5IS
o} 1 A3 17| GRS Fof o8 o8 klwt
7F59] 4k9] Aol Rl gl e A= el

M S QA8 AH)A o8 A 8%0S B4
St AT 5o] Atk F2E[4)E JAEAPEAS B3 =
AR YA AuA o] AH QIS B9t 1 Fd
7P 223 9902 i w19 AJulA o]g-9lgfo| 1,
I v Aeagle s £ 9 5AVS oRE U
ERgt. 183 LRIV QFEY o8 FFAIE B4
St A4g519] AFolAE A, A5SE, AFAY, 2
SAAEA 5ol K3t 9]IQl ACE BEyska gtk
56l A718% Bo7F Wagh wol9] 7% R
7t A7|QFES ABA FEE Adchke b 9 v
A= 891S AT 11 At A7) 9% thdAte] o
Fol HS,E SYHYET A8 PA S Ao,
i} 7L Sl - AHETHE HHEQ Y ABIAE MY
Sh= 2108 Uit 121l 7HIAS0] £45E =Y
QAo QPP YS MEetal, FAEA] AFSt
£ A% FGA ol vlef AldETHs FEQFAHIAE A
gol= 2108 Huska ot dgox 6kl Q1
718 YRS YRS A7 FAH|A o] & 9 B A
of et APATE= A k2 Aol FFETIS
718 ¥Ry o829 FERA] TS A= 89S
2008~20149 #7129 F9 o]8AY ATAIEEH
891, Aacl, AulA a9l EASH

B AFoMEe A7 2FEY AlF o]F gh=toA
7| SYE T wRIEES A E|A o8 A
A5tal, AH|A o]g AeRist AejE meletaat
S AH]A o] Aeiwste] ZHa%0S BATto=H
RIG71 8% AH|A 299 &3 A& g0 &8

i

ol o

e



882| ACHOI(AISIEISIAICHOl) St Q19 F7IQQ MH|A 018 HEj MEtat AFR0 24 41
b 1ZARE AT 5 US ACE Ak T Gu|S SYASE ey, Y LS mggoEA
AEoE B AL ARl Al T2 =971 BEEA e o IHS FA,
o MBlz ol gAe] e ATt 1 IPNH A O A A2 Teis] 9% 23 mgelAl A
240] TR 4 ug stekich oA AgeTol 2 i‘ﬂ%ﬂ&%w I ol A m b

sheth

N
re
HI

p L

2

o2

21 A2

Q1] dHoR Qg A adde /gL 1 AN
Ao g Tirf= Aol ofE} Aol F7IASE A%
ARl J7F 7hsAdo] Aot wibA el ARIEAAT
7] SFA A0 gk o] & AEL S AlHIA AH
o] FAL AHIA {7 7t olF FE] FIFS P
TARHCR w919] 7| QFAH|A o] FEl= AHE
A, A, 7HAS, EUHE, ol AEA ol A
B ofuzt &gk of i, o] Q] AH|A o] AJE, AFA]|
A 5o M E PR v 4= Qich webA & A
drMe SEHSE F 7l 1E0E FEIITE A WA
JEoNe d =919 JIT-EASH E4T o]H 9] A7
[GAHA o] JHE SHHSE I3 o|= oA
9] AulA o]g 0] @A & vl AH|A o] {7

o I vA= AH A2 24 oRE Qs
Sigtolct. & WA g0l =19 A AFAS
of gt Ao vHAS o], YIS ERlY &
< 28 A%, 5t F9EE AFAG HuLE 2RI
71700l A A1 =077 S FAH|A o] A
oF 22 WHEAQ HHAAE 7= HFY SHUSE
E4517] 5t Wi eS8 E F(Generalized
Linear Mixed Model: GLMM)°]| <3}, 37}%] o]4}9]
HFE 7He SHUSE 245 913 GLMME o
221 AFaY 2 (multinomial logit random effects
model)°]t}.

2 AFolAs =TI 8FARIA ol &R AHE
otst, SEA Y RAKHPS) 123 ZAHA] ol
9 e &4 BN fdl AFAIHrandom
effects)E 7HA= gd=EA(multinomial logit) Td
Hlolg 2yE o83ttt o]= I=EA WY AL 5Y
g ilel disf Z47] o2 ko RiEH o= RARE 2
F0]7] wfZo] §HEARl I|EAE0f Slo] ety oz
A=e ATs SAI5H] Y6 AR HHAEIE =
i &, d RS 22 WAy By Z7| A

Oh— 3191{—%] o 4‘?] O}L Z7] Ael(initial
condition)7} ©<=3] ﬂ*@@_& ZolA= Ao 714

P71 ETHE EolA SAE "art S wEhA 27
BS54 Y& LHske Aol Bt 27] AJH &4

= Y0l TFHA F2 o9 AT e A
Attt 27| AHl B4l Wooldridged WS =
o, ZW1E oA 27] AH 2AE £l A
2 o A &
—X'Mﬁ +Z’7]57+Y1’y7+a +E
(1:1727"'7]\0, (t:1727"'7]—) (1)

oI71A, ¥,k 1410 AR i7h QL] AT E
olg Ae] j& olgatrhdl 19] ke 73, 1A go.
% 09 g 7 B Wolch, X AEl o]g 4
o8 S 9 S §TE oIS A s Bt
B2 7153 ¥Eol 1, s X9] 2AA oIt} Z= A
0] et WA SR HEOIS, oA A4 oy

oFL-
w 1_

ool Ztelo] Stk ¢, = BIFEEE THE A%
N(0,2) o]tk
2.2 HEEM Xtz

AZEAS 95t 7| 2Atg3E AZZQ dEAS Ad

FEAY 122H20179)7HK]Y] A=o|t). §=EA]
g A= 7 @9 2AMTH, Q1 QIEEASH
B4, 7HAE, QAT 654 ol ol24l B AR
T SRS J=7t ZRE ] Qltk. o7)A =171 8%
A& TH RARE 3, 6, 9, 123} AE0f9E o]FojH o
o, Q17 2kR A L] A|go] 2008HC|EE 6, 9,
1224 A= ZARIEE o8 5= At of7]A 123pd =
A= 20179 RARRRC|IEE HEEQl 2016 €%
%6}1 Atk & A9l EL2 654 o] 954] vl
éx% o].cm:]- 1 o] io]x(}ﬂgf:k/qu]/\ 143
65A o/ & 654 m|Tto]A|gt Al 5 =14
o] = AfolH, AFAELAZAT 654 IRt QI

14

! £‘.= oo B

oBE of



42 SrAEQIE WSS =2 A Me# M4z, 2020

7|8FAE L ol 8AE AL, AP 9449l Zler
Uert7] mZolct.

FHEFRE IEESIAHL, RRIVIaYE
9, & o o8 Bl ® T2 =TI aFA A
ol& Hiolt. S 724l d7-EATH 54
=% Y, Y, EQIH, THASS . 1 9
WA {7, AAERNA Y BRIY =& E8] Ak,
AFAY B4 2RIt

(E 112 kP78 FA L o] & JHi%t SH¥eE
off tet g oot S&UR kRl 7] 8 A HIA
ol& ool tigt JHle kJIEESTANL, =7
SFEY, & o °I83A =2 3714w, 7 %
of w1 22 09 ghe Foldith 7|8 YHT Au|A
o§ ojfi= AFEAISHA aRlat A, Ea AR
Ao 5493 DAt o] e AR rPgeit. et
A Sedas Y, 99, EEH, THAS, 982
o, @A o] BaTt Free EATT. JEn
S A4 @A 1L EUAE 18 She HH|So]
H, AP 2ARAEO|A Hofd =g Wl ghel Tt o]
of AARTE F3t Frolth. A dH= 671 ol F

defA ek wEbA 7

=
o HRIRsAST VP ATAGE SUUFE EF

{Table 1) Definition of variables and basic statistics

variable definition l basic statistics

Long-term care use status

General services for senior citizens: Use=1, and other=0,
Long-term care insurance for the elderly: Use=1, and other=0, Not
using: not using both=1, and other=0

men 38.69%
Women 61.31%
Average encounter
74.59

Marriage at 58.31%,
Other 41.69%

demographic characteristics
Gender: male=1, female=0

Age: Log Manai,

Marriage status: Marriage=1, and
other=0

Physical condition

Chronic disease: present=1, and
other=0

Daily Help Needed: None=1~Almost=5

There is 86.68%,
None 13.32%
Average 1.83

others

Household Income: Logarithmic Annual
Disposable Income

Residential Area: Area by 5 Regions
(Seoul Territory)

an average of 21.48
million won
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(Table 2) Usage status of long-term care services for
the elderly

Year
Sortation 2010 2013 2016 total
Senior Care General Service 0.37 0.12 0.41 0.29
Long-term care insurance 0.87 1.02 2.84 1.62
for the elderly
Not using both 98.76 98.87 96.74 98.09

(3 3] 57] AEE LRIV SFAH|A o] & FRS
e Aolt}. wRlERE A bAE Al T o827t
Z7F 36.58%= 7HY Wokdl, It FIA oY
22.41% 402 Wty 97| Q4RY oAM= A
@] o8 40.31%2 7Y Wokd, th3 o2 FYA
7} 22.53%% WOt A, F9A, A, TE R BF
RI718YEY o84 HIFO] LlEEE A A
vlsf &4 VErsth 9 2 ©el9] B =R
B3 o] 8AE 951%2 w=AEEEAHA 18.70%]
H]g| w9 W2 Fo|tt. o]fgt AR F ©99] S
Q17| 8 F713ho] Al Hls REEsH] HEel 2o

T v A—
2 AT & 9% ol

(Table 3) Usage status of long-term care services for
the elderly in each of the five regions

Area Metropoli . Urban and
. Seoul : City | County Rural
Sortation tan City C
omplex

Senior Care 20.22 22.41 36.568 |18.70 |2.08
General Service
Long-term care [25.30 22.53 4031  |9.61 2.35
insurance for the
elderly
Not using both [17.63 21.68 4452 11481 [1.29

(3 4]9] AP o] S AHEHY, LAsES
A2 0] 8A= 65~74A417F 63.39%=2 71 @oH,
17| QPR AH|A o] 82H= 75~84A17} 48.50%
2 7P B2 H5S A5k itk E3 E o o|-85t
A o= B9 AUt EodSE AR E QFe]
uEstet &7] RIS FVIR Rl kA8 YE
¥ £8E Z7HE Ao AT & S ol
AA TR 4 BEXL ojz9] H|Fo| 56.93%2 HA
43.07%N Blo] =Skt =RIEES AN o] 82k
A9 A 67.73%, A 32.27%E FAL HlFo] X =
1, LIS FREL FA 51.19%, oA} 48.81%=
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(Table 4) Usage status of long-term care services for
the elderly by age group

Age SEX
Sortation 85 WOM
65~74 | 75~84 OVER MEN EN

Senior Care 63.39 34.21 0.24 67.73 | 32.27
General
Service
Long-term 37.22 48.50 14.28 51.19 | 4881
care
insurance for
the elderly
Not using 60.68 32.89 6.43 42.86 | 57.14
both
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(Table 5) Probability of state transitions in a sample

Long-ter
Status of 2016 | Senior Care m care Not
General insurance using
Initial state Service for the both
elderly
Senpr Care General 667 3333 60.00
Service
Long-term care 7.69 71.79 2051
insurance for the elderly
Not using both 0.32 1.11 98.56

*Note: Vertical column indicates initial state, sideways indicate last
state.
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(Table 6) Results of Logit estimates on the status of
care services

D.V. L, =teer Y, =Llong-ter| ¥, =Not
Care General )
L.V Servi m care using both
ervice
. 4502"" 5775 4658
Initial state( Y1) | (5 450) (0.830) (0.602)
Gender 0.331 -0.415 0.193
0.412) (0.331) (0.268)
Age -2.142 10.945™ -7.243™
(2.475) (2.232) (1.676)
household income 0.002 0.119 -0.152
(0.257) (0.194) (0.163)
marital status -0.936" -0.869"" 1.026™
(0.445) (0.333) (0.282)
chronic disease -0.448 0.384 -0.045
(0.581) (0.589) (0.452)
activity constraint | 1.116" 3.183" -2.955™"
(0.421) (0.388) (0.329)
Metropolitan City 0.152 0.485 -0.427
(0.741) (0.503) (0.438)
Poetry 0.056 -0.189 0.101
(0.667) (0.477) (0.417)
Military 1.037 -0.382 -0.141
(0.678) (0.492) (0.418)
Utben &Rud Carbire | 0.660 1.390* -1.209"
(1.010) (0.731) (0.608)
constant 5.346 -51.823" 30536
(10.840) (10.100) (7.285)
Log likelihood -138.15 -251.66 -311.57
Wild 2 102.11 77.94 95.05

Note: 1) The number of observations is 1,377, and the estimated
coefficient is log ods according to a unit change of when the
other is constant.

2) () means the standard deviation, ***, ** and * are
significant at the levels of 1%, 5%, and 10%, respectively.

3.3 CHEEX 24z
AASS AFEANA B, AU, SArhaSn
AZAY B4, D23 ol9] Q7] Ak Al o} g
A% Totely] 919} A ANE T TP

[o]
3l 24e AABIATE olE Al k718 Al

ol-& HHE Uehi= A= 3719 Bi4E Attt

A WA oldH(binary variable)s =AEES
AH|A o] gALet T 7HA] AH|A BE o5 U=
AGo = FEEY, F AR ¥ L7 8YEY o]
|t F 7HA] AH|A BE o]851R] g FJdo '
ot OFEA BP0 BRHSsES 2714 ASH
S5 Aok 15 o] 854 Y= A9l Hs) U5
SUAH| A 0]89 BES, BT o] 854 Y= A-Fol H]
of LRI QYEE 089 whgol it e v
(3 8lo A€ vl Aot wEbA g EAl B L thy
2O 22 FHE 7t

_
=2) =log(v,, ;) =X, ,8;+Z, jo ©)

Tit,3

o714 WA 71& BFE AHstal oo v tE 7}
5% AF YEld 2Z(odds)E AXMSICE 3R
o239 A= AP HE(relative risk ratios:
RRRZ & 5 ot AHEEE2 expllog odds)Z
1 o] 1HH & A SYHPo E SE5HR @
ZH|7} F7Fke Jugiet

[E 7904 92 92 g 21 2Z(multinomial
log odds)E 9u[gth. 1 thg & tf o854 g
ol Hel =AEESEAHL, L7 FEY o]
A7t @ FEE FH3I B FHASE Ve BE
of gt Al AolE=R thgtaE 39| 712431 9jul:=
A& gk o9 §istol| wet 7| o] Hle
Blo] 2212 W4 220 oJsf Halrt 7| Ert. [ 7]
oA EaE 8, (j=1.2)9 F27F AHA AL AT
WL 718 A7 2 gl visl jAEE 2 EEl
A9 S 7HRIth= IR ST 4= itk 181
(# 8]9 F WA 42 HFEZF FHETNE ol&T
GLMM F44ito|n, A 49 F7|et 35| qlof
A9 zol7t Y= AR UET

2719 L1788 AHIA o] & A= @AY AH
£ ZAok= 7P 83 WS o & Aok E A
Ejof] v} Z27]0f kQlEREAAH|A o8 ARl A+
o EAL =AQYHT AH|AE o&SHA] U= 4
Bof] H]e] LQlEES A HIAL} 7| QG EY o]&
A7t 2 g0l 47 49999 2.260 T =Tt E3E
oflg3gt viel Zo] 2710 Q17| QYR AHl ¢
A 71 2FEY o8 AU B AT} 54458 &
Al Yepgth 7919 QIFEASHE B4 FolAe o

oo o
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Z7lo] AT o AP FEAL 78 F AH|
AF ol&5H] Y= A9l Bl =71 YEY ol &
e B 9.713 &9 FofsHA &k EQEHY 4
§ =Q3718F AHIAE o] &SHA] Y 9ol HIs|
LOISESRAHIACL Q17| 2R o] & A7t 2
TRIZAE 217} 1.2103 0.939 @9 22 Ao & e
Wit
(Table 7> Estimation results of polynomial models
Reaction Senior Care General Long-term care
Service insurance
Paramete log odds gllamm log odds gllamm
Initial State 4.999™ 4.837" 2.260" 2.295
(Y)General (0.552) (0.609) (0.659) (0.703)
Care Service
for the Elderly
Long-term 2.849 2.790 5.445 5.443
care insurance (0.865) (0.887) (0.521) (0.546)
for the elderly
Gender 0.273 0.278 -0.334 -0.384
0425) | (0413) | (0.294) (0.294)
Age 0.012 -0.113 9.713 9.524
(2.519) (0.570) (1.704) (0.331)
household 0.115 0.058 0.112 0.057
income 0272) | (0299 | (0.174) | (0.177)
marital status -1.210 -1.075 -0.939 -0.837
(0.467) (0.452) (0.304) (0.305)
chronic -0.462 -0.485 0.275 0.202
disease (0.600). (0.590) (0.525) (0.527)
activity 2.060 1.835 3.098 2.535
constraint (0.436) (0.457) (0.279) 0.317)
Metropolitan 0.198 0.059 0.450 0.392
City (0.759) (0.785) (0.449) (0.448)
Poetry 0.035 -0.088 -0.185 -0.225
(0.688) (0.725) (0.431) (0.438)
Military 0.931 0.840 -0.269 -0.409
(0.698) (0.740) (0.443) (0.451)
Urban & Rural | 0.762 0.59%4 1.270" 1.145
Combine (1.045) | (1.066) | (0.624) | (0.637)
constant -4.613 -4.627 -45.969 -46.007
(11.114) (-) (7.512) (-)
LR x2(24) 87483;4***
Pseudo R* :
Log likelihood —373.10

Note: 1) The number of observations is 1,377, and the estimated
coefficient is log ods according to a unit change of when
the other is constant.

2) () means the standard deviation, ***, ** and * are
significant at the levels of 1%, 5%, and 10%, respectively.

AR AT £ 24T Q7| MulAS
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AZAZY 71EAGA M AZA Ble) =203718%

HY o]& AHd gEo] 3.568 52 2vidith
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o] FE HojFe Aol

A, 7AR19 AFEARH 54 F =878 A
HlA o] g AHlo] IFe vA= T8 892 ABH
SAFERI Aoz YepEH. 0] 2255 AR
LFEY o8 FHd el BoMl= B 91718
F MEIAE o 8SHA] 2 FES HoMle o= 4
ERtTh SR O s =919 B9 =878 AfH]
2 ol AJHlol 2e FEo] o5 Hole Aoz
e

A, AFA QT AAEF ARt GA] =371 8F
A2 o] g AEjo] FoRt FFE mA= A= &l
St QAo M LEAFR ]Iste] BRI =
o] 28¢5E AT AHIL o8 AH Y 2]
EoMl= AR Yehth E3E AFAY Y S
s AFAE EAAY B8] T 2 FEY
ol JHid gEol FolsHl woMle ez e
HH, S AHIAE o] 8SHA] e FES FosH ¥
o o= YEhT.

2 A7 die =U718F AL o8 AdH 2
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