Journal of the Korean Data &
Information Science Society
2025, 36(3), 443-455

http://dx.doi.org/10.7465/jkdi.2025.36.3.443
EEEPERFELEE

r S = S =
XA FFTEDBE o]&3 /A7 el ufE
o) Qo1 213
03718453 SRy
Sl - 23| 52
"ggistn B A e sty PEyoixitigtn P HEA S
A4 202593 39 239, 4 20253 49 7Y, AAEA 20259 49 159
Q2 oF
A7 FUARRFITEY AFAFTEDBE o] §35te] 22 ARYS T3 =4 23,
2 A% WY, Ag Fu @ AZEA 2HE ko g wA7| 2GR FY FA) SFolA 4d T2
5SS A&tz sty 49 & A7) 2d5Fd 7P 4TS FE 202 dA AL FEE SFeol
th theoE o, Ad, H2 59 AW 5 R, HMG (284), 2 54 3eF 49 9%,
22 59 4 o5, BMI (AMAFAS), athill, BMI¥2, 22 59 HE A3 515 o8 o9l
. 23 B4 A3 A, A4 B8 FRE TH0] 5255 3dd 49 39 A FeF2 15
F, AFFe g whaA dojgg Wtk &4, d”ol H24F, dAol 94 vl 49 o AV
By 55202 93k o2& o B4 Uehgth AA, HZ 549 W) A, 31, &, HI3AAS
o I WYo] EATVLE 4d T F7) 2 PR 570 § A% e=& o w4 Uepgth
F889: LAV YEY, =AISEDB, 54, HHLREARY
1. A&

A NARoR F7MAA LA Ao g wdE Qs FF £ A%, Ao st 7k |
3}, BS 9 aSEA 528 E4H&0] 343] AstE ] AFFRY 3453 13 EAO AWt o
t} (Bonoli, 2005). 53], a%3}te] AAF 3 7153}, 7157A49Y AAL T A7 SI1eHEA F
2 715e) Herow A=Y g7la o] oAl § o4 Aol 7] Retow WMEX om ool of

iu
o

B A A FAE ARz
@72] Wals} ool thH5}]

Aol 472U PA =S
=N

X R]

QMLAgH

?3to] ol n]

sha gt

= e9stn gom, Sy
o mPolu =4 A3 5
= AT Aulzel 372 PR AAES

[e]
3
A= 98 st ot

1 (15588) A7 = SHibA] A=
2 AR (02748) A EA] A
E-mail: hjchun@dongduk.ac.kr

 MEE, SARsat ARugRoR

Q471 2. 27t F 8 A 3 ek (Béland 5, 2021). ©]sh 2 AL
A5l e AR R R 2ARA0E T AAS v

Q, 2

Ty —T

sheFrhets 55, Hopthsta B E A2 okt 9L,
BT 892 134, $YolAtheta 4R 5 A %,

=] 2
-l



444 Taekyo Leen - Heuiju Chun

20234 79 FA feluet 654 ol LRBRATFE 9,349,879 2 AA| 1T 18.2%F AA|shaL,
20264 20.6%2 Z 1A o AYstar, 20350l 30.1%, 20500l £ 40%E dojd Aow
A} (Statistics Korea, 2023). -2yt 183} As4E= OECD 377/ 5 A Qlo] 7
WA AR T Qo] wE AT A Pask Fol A AAH HAT F719k wEe 7 A
Aol Beaaz A8 Qo] 3710 53714 oAl Agl,

Al F70) Heh wEe BAAS WA ARy B G4 S/ ov, ol
snw QEAE T 4 Ro] BIRYF ANAE ARG AU wPFL 20089 2% oA
2024'd 1128F o2 solu} ¢l 2Ag AgAZo] o9 w7te] F7| 2 FAuaE AP st 1A
Flae ”7]0‘*5% ARAF S7He2 23] =QAUT S7H Hoh 24 § wEA S7ksta vk W
olu]&E Mol =8Foze] FA3% A 2 A B8 2572 F7|2 90 AET 20204
9Z6 - YA 20350 322 7AYo R, 34ME UF 5718 Zlo g o AE T (National Health
Insurance Corporation, 2020). o2t 323 =7 Q79| S7= A u|2e} F7) 8¢ An|xe] 4
28 27712, ol 2 420 9 wogslagudel Agele 428 4 vk
ORI R PUBS TR wANAY SO Adfol 678 o4 BN AAATE SR o
2 1) Sl Al BF wE AN 5 712 FFoIE A8 Avjelo] ofa) AT A
HAolth, Felvziold 7l du e 20080 79 19 715 BN A3 A SRR ol

[m_>,;

}:o

= A o 715e] o] gk RFRGE A7 oheFe I
el AEA 7= 5 A AAZR 7 W2 FAA ATS 71- 2t} (Ministry of Health and Welfare,

Sk2te] Adejel Bt X sulo G vXE Fa% 89 F shHEHA 7 S5 w
o £RsE A2ush By AT S4ol thant A2 PSFol net 27 E 98 ° 7Y Hus
o) Rt s} Jolstu], o2 8| 285t ARUAE Aol7h BB FYIRPLTA B
57 943} vl 20199 8.3% A 20214 17.3% 2 2A F A Holx &= (National
Health Insurance Corporation, 2022), X ]—.4 712 %53 H3lo JTFe n A= ZU AZSATFE 1)
ugt Holty, A7 2 Few W] it o E2 AASE 2 F AH|A AFE A 7S npAska, &
Ae] el B 240 A8 9 28 AMAE AFSHE £go] Bek 19 79| Sk 8% A
M2 0] 748 1R ), B1LFEF Aol BE NS v 2 Aus AY L AF B
oﬂ pul B 24?_] Arat g 4 k.

Fe8L7] ol o] EolA A
Fgsre] AT} I 7k=e] HukS doly] 93 A H Y
= T2 T9~2951 9on,
2297 AS IV AR Do 7 dYsata 9l

St 9l Feh Aol 654 Hgke] ollo] Al



A prediction model for changes in long-term care level 445

I

SO 654 oA =9l E= AU, FE, B7ey 5 w04 AWML 4T 9= 654 ujThel 2}
= 6719 o] 717 B9 AATES 8] oEl Y A7) PAu AT Doty AR A7 B}
T Ytk FoUge AT, At & Al

=
T

A5 Y 5& Awsta, AVlgode 7HEUEs 53 AAEs € 7AEE 5 Ad, 58, 15,
HRSAE o]§, 5X8 74, o] Aula AP 3, SFAIF I+ F718F d=zegpr) 753
7HY, AAAW, AAA, GAA, I ¥k AR 7] 897 Fo] Algshe BV FFAE 0] 8317 of
Hoha JdA = A 71S S 98E AF Srh Figure 2.12 7|8 ¥R E SAEAE UeigE =22
A2 a8 o|t}.
Fact-finding visit Rating
/ N\
[ Level 1105 |
( A A Y | and Cognitive |
\ Suppot |
Geriatric Assessment \\ /,f
Sheet Rating by A
Apply fulr N LTC Approval 5| Long-Term Care |
approva 1, 65 survey items Scroe Rating Board /,—--—---h\\
2. 25 needs survey items / \
\ )l )5 Monrated |
\ )
\\5 !/

Jubmit doctor's opinions

Figure 2.1 LTC Approval Process(Source: National Health Insurance Corporation)

718 FRF o] 82 71E A7 66.8%H, A4 1959 ol 1, AAFFARE 20221 101.99H 2
2 291079 10.9% S AA sk . 2027 o] &R 7|E A7k 94.9%H9, Al 27.8%H ) AR 4
A= 20273 1459+ 0 7 =717} o ArE )

712 FEEL 2008 A =UE o]F BV FHEY ABA + B 5ol F AFFAL A
Zhatieh. A7 FRE AR = 20089 219k ollA 2024 112.8WE =2 537w F7F3H31 A,
ou] Z2AFZAE 47890 A 132 1,9449 02 32.989]2 Z7}sgith. Table 2.12 2020 20243 7]

R=] =
SuE 972 @Folv, Table 2.2= B7|2FEY FoH] A5 IRolvk (&4 =143

ol ofN

)~



446 Taekyo Leen - Heuiju Chun

Table 2.1 Status of those recognized by long-term care insurance level (unit: n, %)

year 1st 2nd 3rd 4th 5th cognitive total
grade grade grade grade grade support grade

2024 53,161 98,337 303,364 517,500 129,675 26,569 1,128,606
(4.7%) (8.7%) (26.9%) (45.9%) (11.5%) (2.4%) (100%)

2023 52,913 98,015 297,796 499,584 123,971 25,634 1,097,913
(4.8%) (8.9%) (2.7%) (45.5%) (11.3%) (2.3%) (100%)

2022 49,946 94,233 278,520 459,316 113,842 23,273 1,019,130
(4.9%) (9.2%) (27.3%) (45.1%) (11.2%) (2.3%) (100%)

2021 47,800 92,461 261,047 423,595 106,107 22,501 953,511
(5.0%) (9.7%) (27.4%) (44.4%) (11.1%) (2.4%) (100%)

2020 43,040 86,998 238,697 378,126 91,960 19,163 857,984
(5.0%) (10.1%) (27.8%) (44.1%) (10.7%) (2.2%) (100%)

Table 2.2& 2020 ~ 2024d F71 8% v AFdFo|tt (£4: FUAZEF5E). Table

228 HY, 718 ¢F AT, wold2d, vErEEL id 2A SokskaL Atk

ko
i
o
x|
_&

Table 2.2 Total payment status of long-term care insurance benefits (unit: cases, million won)

year count total amount corporation contribution
2024 15,542,385 16,178,561 14,769,867
2023 14,663,771 14,496,833 13,194,404
2022 14,225,310 12,575,680 11,445,690
2021 11,953,614 11,116,219 10,097,362
2020 10,570,223 9,826,334 8,884,251
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Table 3.1 Gender, age, and long-term care level characteristics of the sample

variable n %

gender male 2,187 31.65
female 4,724 68.35

age 55-59 142 2.05

< 65 279 4.04

<70 651 9.42

<75 1,064 15.40

< 80 1,837 26.58

< 85 1,683 24.35

> 85 1,255 18.16

coverage type none 744 10.77
facilities 1,910 27.64

In-house 3,946 57.10

facilities & In-house 311 4.50

current long-term 1st grade 352 5.09
care level 2nd grade 851 12.31
3rd grade 2,481 35.90

4th grade 2,812 40.69

5th grade 415 6.00
Total 6,911  100.00

=]
(12.3%), 353 2,481 (35.9%), 453 2,812% (40.7%), 552 4159 (6.0%)o°]ch.

Table 3.2+ 201593 A LYF5FA7F 49 & 20199 =9 A7 F5F (long-term care level
after 4 years)¥2] Hol& Uehd mxaEolt}. 201919 F71L SF5FAe] AEl= Alde] 27711
(40.1%) 02 714 W3, 157 3269 (4.7%), 252 5529 (8.0%), 357 1,543 (22.3%), 4532
1,626 (23.5%), 557 939 (1.4%)2 34 W39S & 4 Uk

20153 AR 2 F5F A} (current long-term care level)2] £¥ = 153 3529 (5.1%), 25+ 8519
5
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Table 3.2 Current and 4 years later long-term care level (unit: n, %)

current long-term care level after 4 years (2019)
level death 1st grade 2nd grade  3nd grade  4th grade 5th grade
1st grade 240 95 10 5 1 1
(68.2%) (27.0%) (2.8%) (1.4%) (0.3%) (0.3%)
2nd grade 478 54 234 64 20 1
(56.2%) (6.4%) (27.5%) (7.5%) (2.4%) (0.1%)
3rd grade 987 105 160 972 248 9
(39.8%) (4.2%) (6.5%) (39.2%) (10.0%) (0.4%)
4th grade 938 60 125 428 1,238 23
(33.4%) (2.1%) (4.5%) (15.2%) (44.0%) (0.8%)
5th grade 128 12 23 74 119 59
(30.8%) (2.9%) (5.5%) (17.8%) (28.7%) (14.2%)
total 2,771 326 552 1,543 1,626 93
(40.1%) (4.7%) (8.0%) (22.3%) (23.5%) (1.4%)

Table 3.3& Z2ATA 6,911H9] 20154 7|22 HE 5d FA AYol8dL vepd Folt}h. Ho
5d Ul =& 22 (have had surgery in the last 5 years) =90 &2 69.85%, < 5 U ?J-%]_?‘ﬂ-
(hospitalization in the past 5 years) =9I H] 22 84.13% 2 70% o]4o] 2 5d U 443 &

Hol g+ o= ettt

9159 H2 5d Y ¢ 71 (presence of cancer in the past 5 years) H| &2 8.48%, HE& 4
(presence of cerebrovascular disease in the past 5 years) ¥]-& 58.11%, 3] @4 F2 3 71 (presence
of ischemic heart disease in the past 5 years) W& 22.92%, X|u]] 8 (presence of dementia in the
past 5 years) H|-& 61.03%, 3}71<" 9 (presence of Parkinson’s disease in the past 5 years) H]
&2 12.69%°]th. =959 HZ 5d U &2 51 (prevalence of fractures in the past 5 years) H]
2 42.19%, I8¢ 7 (presence of hypertension in the past 5 years) ¥]-& 78.8%, XX 8F 71
(presence of hyperlipidemia in the past 5 years) ¥]-& 44.73%, %= % (diabetes in the past 5
years) H|-&-2 45.84%5 Rolx 9t}

Table 3.4+ At/ 6,911 2015 715 A73AR Aol o8 B} mEAxol thgt 71z
FAL UE itk woEel WE AYL T03AR H2 50 o B $EASE 2073, 37 9
A4 1111490t}
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Table 3.3 Past disease history characteristics of the sample

variable n or mean % or sd

have had surgery in the last 5 years no 2,084 30.15
yes 4,827 69.85

Hospitalization in the past 5 years no 1,097 15.87

yes 5,814 84.13

whether or not you have been receiving no 804 11.63
continuous treatment for more than 7 days yes 6,107 88.37

in the past 5 years

presence of cancer in the past 5 years no 6,352 91.52

yes 586 8.48

presence of cerebrovascular disease no 2,895 41.89

in the past 5 years yes 4,016 58.11

presence of ischemic heart disease no 5,327 77.08

in the past 5 years yes 1,584 22.92

presence of dementia in the past 5 years no 2,693 38.97
yes 4,218 61.03

presence of Parkinson’s disease no 6,034 87.31

in the past 5 years yes 877 12.69

prevalence of fractures in the past 5 years no 3,995 57.81
yes 2,916 42.19

presence of hypertension in the past 5 years no 1,465 21.20
yes 5,446 78.80

presence of hyperlipidemia in the past 5 years no 3,820 55.27
yes 3,091 44.73

piabetes in the past 5 years no 3,743 54.16

yes 3,168 45.84

number of surgeries in the last 5 years 2.07 2.67
number of days hospitalized in the last 5 years 111.14 213.79
total 6911 100.00

Table 3.4 Health checkup characteristics of sample

variable n mean s.d.

BMI (Body mass index) 6,769 23.07 3.87
systolic blood pressure 6,881 127.45 16.87
diastolic blood pressure 6,881 76.26 10.65
fasting blood sugar 6,908 107.95 34.36
Total cholesterol 6,908 182.29  42.54
TRIGLYCERIDE (Neutral fat) 6,907  138.37  92.44
HDL Cholesterol 6,907 48.73 16.16
LDL Cholesterol 6,886  106.38  38.66
HMG (hemoglobin) 6,905 12.58 1.74
This protein 6,272 1.22 0.74
serum creatinine 6,907 0.99 0.73
serum GOT_AST 6,908 24.73 13.72
serum GPT_ALT 6,908 19.27 14.22

gamma_GTP 6,907 30.35 45.12
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Table 3.5+ 2017d3% 2018\ T3 FAWA HolHE vigter 134 32709 eSS o
I AAHA AW (stepwise elimination method) 2]l AElH 22123
1230 AT %9 o]g% (deviance)/df= 0.52780]H, ool th&t p
2HL u)e & A3 FH2S & 5 Jrk =3 AgE HF vgozr o] 3l v
2 0.050] 02 vg| @ =712 w55 qlrt.

Table 3.5 Model adequacy and goodness of fit test

value df value/df  p-value
deviance 16361.3 31000 0.5278 1.0000
pearson 30382.3 31000 0.9800 0.9797
max-rescaled R>  0.2327
AIC 16404.3
Table 3.62 9 vl e=2ARg S T AEd 4d & F7|2FHY T3 9F= F= 110
o gAEolth BMI (HMAZAS )= 74 F20olA A7 ei7E 42 skal BMIZ}F w9 A4 wtod
238 A4 FA ool BMIx AFRS elsiich. 449 ¥ 3712908 S50 9P Fe
7P F23 990z FAd] dAlY] A7 2FRE 5F (current long-term care level) o]t} T2
2 A% (age), 4% (gender), H 5d A 18 o7, HMG (44, dl2=a29), H2 5d 3¢
Z 9 %, H2 59 R of, BMI (AAFAS), Sk, BMI*2, 2 59 X a2 3
o3 w02 LpepgT)
Table 3.6 Factors affecting changes in individual long-term care level
variable df X2 p-value
current long-term care level 1 637.5 < .0001
age 1 184.5 < .0001
gender 1 150.3 < .0001
presence of dementia in the past 5 years 1 75.5 < .0001
HMG (hemoglobin) 1 46.3 < .0001
presence of Parkinson’s disease in the past 5 year 1 37.5 < .0001
presence of cancer in the past 5 years 1 34.8 < .0001
BMI 1 30.2 < .0001
urine protein 1 21.2 < .0001
BMI**2 1 18.8 < .0001
presence of cerebrovascular disease in the past 5 years 1 10.6 0.0011
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Table 3.7 Proportional odds logit model fit estimate

variable df B s.e. p-value exp(B)
intercept 0 1 0.5476 0.7108 0.4411 -
1 1 0.3335 0.7108 0.6390 -
2 1 -0.0494  0.7108 0.9446 -
3 1 -1.2541  0.7108 0.0777 -
4 1 -4.6705 0.7108 < .0001 -
current long-term care level 1 -0.7434  0.0292 < .0001 0.476
age 1 0.0504 0.0037 < .0001 1.052
gender male 1 0.7047 0.0576 < .0001 2.023
female 0 0.0000 - 1.000
presence of dementia yes 1 0.4339 0.0503 < .0001 1.543
in the past 5 years no 0 0.0000 - 1.000
HMG (hemoglobin) 1 0.1045 0.0156 < .0001 1.110
presence of Parkinson’s yes 1 0.4522 0.0742 < .0001 1.572
disease in the past 5 year no 0 0.0000 - 1.000
presence of cancer yes 1 0.5265 0.0891 < .0001 1.693
in the past 5 years no 0 0.0000 - 1.000
BMI 1 0.2697 0.0491 < .0001 1.310
urine protein 1 0.1555 0.0336 < .0001 1.168
BMTI**2 1 -0.0043  0.0010 < .0001 0.996
presence of cerebrovascular yes 1 0.1610 0.0498 0.0011 1.175
disease in the past 5 years no 0 0.0000 - 1.000
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4. 9or 4 AE

B A7 FUAGRETU] mATTEDBE Aol =P8 gy AR SFIA =94
A%, 7o A3, I8 Fu B A3A 25 BEUR 4d 3 FFE ASshe vEez2AR
3L Agdtel £AYV 2 PS5 SFRAS AR AL 21 A

14 F B2 PSFO Y 9L FE 2902 FAY PV ePRY SFIth theoz A,
4, A2 59 Al {9 o, HMC (3404), H2 59 3135 59 o, A2 59 478 o,
BMI (A1 2%2)5), L5, BMI*2, 2 53 S @208 49 o} %olgint

2 ATl A8 naAexzARYe] % 4d F A7 2FEF ASRFY AFE LokstH vk

AR, B 37 2%HY S0 B85S A 14 £ PR FETL 155, AYoE Aok
weA Aolg g Bl
£, d%0] ¥84F, ol o4 o] 49 Fo /12PN Y SF) A% et o w4 v

Wt

AR, A2 53 o) Aul, 5eE, o, HABAR F7 Wo] 9e4E 49 Fo) 472 du
=39 ofshd o=t o %7 vepich

2 a7e Aae thew 2

A A7) dSE, A, A, Av) @ 22 A% 99 R 5o 29l0] TF 472 F5F W5
F2% AR AL Aow ety ole s A% Avjsl BEe Anew wEY Belsh oY
A 2A8 AoFo A SF9 FAW A5E PAL 5 Arks AL Vet

=4, 57 Aol #BL dZFonA ved B7ed £25 § B ok 4 U7, o8 B
3 A AE ol MAT AR AYL AL 4 vk Ee, AAA Aelo] Bed ARG v 5 4
glot, BE A7 AT A% oks glo] A7 Mo 298 4 JEE 2ol 4 A o)k WE A
o AT A% 1AL Bolk H S8 4TS T Aot}

upxEle 2 B 7oA AAE 2712 ¥5E We 29 AL HRAEe] s 2 9EY 28 4
Yol 223 278 ABdh. LA 57 WS Jls4o] DE AUSHD HALES e, AR
d 28 A4S Fo) M} JE5ln TAT HAR S T 4 A VNS nAd 4 93, ol 1Y
o) ez Be] D AE ARG AEIE o A & AL Aotk
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Abstract

This study aims to predict the grade of the long-term care insurance for the elderly 4
years from the current grade using the National Health Insurance Corporation’s elderly
cohort database, based on geriatric diseases, major disease occurrence, treatment type,
and health checkup results, through a proportional odds logit model. The factor that
most influenced the long-term care grade in four years later from now was the current
long-term care insurance grade, followed by age, sex, dementia in the past 5 years,
HMG (hemoglobin), Parkinson’s disease in the past 5 years, cancer in the past 5 years,
BMI (body mass index), urine protein, BMI**2 and cerebrovascular disease in the
past 5 years. The results of the model analysis show that, first, the higher the current
long-term care insurance grade, the faster the long-term care grade transitions to grade
1 and death in 4 years from now. Second, the older the age, the higher the odds that
men will deteriorate to the long-term care insurance grade 4 years from now for men
compared to women. Third, the more history of dementia, Parkinson’s disease, cancer,
or cerebrovascular disease in the past five years, the higher the odds that the long-term

care insurance grade will worsen four years later.

Keywords: Elderly cohort DB, grade, proportional odds logit model, the elderly long-

term care insurance.
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