o

Journal of Korean Medicine Rehabilitation Vol. 36 No. 2, April 2026

pISSN 1229-1854 eISSN 2288-4114
https://doi.org/10.18325/jkmr.2026.36.2.117

53 A& =9 B4 Y F @

A B_o]

ez

oNI8* + AR

A

. A, 075;”

et Haoleguap, 7ddiskn ghejviiet ¢

Original Article

to] A& ogof
FUNARETS 259 ols ASRA

b ofakata At

Multilevel Determinants of Traditional Korean Medicine Rehabilitation Use
after Total Knee Arthroplasty among Older Adults in Korea: An Empirical
Analysis Using National Health Insurance Claims Data

Seyune Lee, Ph.D.*, Boyoung Jeon, Ph.D.*, Yun-Kyung Song, K.M.D.T

Department of Health and Medical Information, Myongji College*,

Department of Korean Rehabilitation Medicine, College

of Korean Medicine, Gachon University "

This research was supported by
the Health and Medical Technology
Research and Development Project
through the Korea Health Industry
Development Institute (KHIDI),
funded by the Ministry of Health
and Welfare, Republic of Korea
(Project No. RS-2023-KH139918).

RECEIVED March 30, 2026
REVISED  April 4, 2026
ACCEPTED April 6, 2026

CORRESPONDING TO
Boyoung Jeon, Department of

Health and Medical Information,
Myongji College, 134 Gajwa-ro,
Seodaemun-gu, Seoul 03656, Korea

TEL  (02) 300-1168
FAX (02) 300-1179
E-mail jeon.boyoung26@gmail.com

Yun-Kyung Song, Department of
Korean Rehabilitation Medicine,
College of Korean Medicine, Gachon
University, 1342 Seongnam-daero,
Sujeong-gu, Seongnam 13120,
Korea

TEL (032) 770-1341
FAX  (032) 764-9990
E-mail rehasong@naver.com

Copyright © 2026 The Society of
Korean Medicine Rehabilitation

Objectives This study aimed to examine multilevel determinants of traditional Korean
medicine rehabilitation (TKMR) use after total knee arthroplasty among older adults in
Korea using a multilevel analysis framework. It sought to identify individual, hospital,
and district-level factors that contribute to unmet needs for post-discharge rehabilitation.
Methods This study analyzed customized National Health Insurance Service claims
data linked with district—level indicators. The study population included adults aged 65
years or older who underwent total knee arthroplasty in 2019 (M13, M17, M19, M24,
M25). Patients with surgery for the same condition in 2018 or those who died within
six months after discharge were excluded, resulting in a final sample of 17,765
individuals. Multilevel logistic regression was conducted to incorporate individual, in—
dex hospital, and district-level variables.

Results Among 17,765 patients, 3,143 (17.69%) used TKMR within six months after
discharge. In the multilevel models, TKMR use was significantly more likely among
women, medical aid beneficiaries, and those with a higher Charlson comorbidity index
or longer length of stay. At the index hospital level, private ownership was associated
with higher use. At the district level, a higher proportion of older residents, a greater
number of TKMR hospitals, and a higher share of welfare-related budget were pos-
itively associated with TKMR use, whereas the number of TKMR clinics was not significant.
Conclusions Post—discharge TKMR use is a multilevel phenomenon shaped by in—
dividual needs, hospital characteristics, and district—level contexts. These findings
suggest that addressing regional capacity imbalances and strengthening discharge
planning are essential to reduce disparities in post-surgical rehabilitation utilization. (J
Korean Med Rehabil 2026;36(2):117-128)

Key words Korean traditional medicine, Total knee arthroplasty, Aged, Multilevel anal-
ysis, Health services needs and demand
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Hospitalization episodes of patients with total
knee arthroplasty in 2019 (n=21,902)

Excluded (n=462)
Episodes that are not the first hospitalization

v

First hospitalization episode (n=21,440)

Excluded (n=587)
Patients with same surgery code in 2018

v

Patients received total knee arthroplasty for
the first time in 2019 (n=20,853)

Excluded (n=37)
Those who died during intervention period

v

Patients survived more than 6 months
after total knee arthroplasty (n=20,816)

vy vV v v

Excluded (n=3,051)
Those who under 65 years of age

Patients selected for analysis (n=17,765)

Fig. 1. Flowchart of participant selection process.
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Table 1. General Characteristics of Study Participants (N=17,765)

Characteristics Non(-r"f:Kllfgz zg)r oup Hzll\il;’ lir?’o)up p-value

Sex, n (%) Male 2,457 16.8 389 12.38 <0.0001
Female 12,165 83.2 2,754 87.62

Age, n (%) <75 8,103 55.42 1,723 54.82 0.5419
>75 6,519 44.58 1,420 45.18

Insurance status & fee, n (%) Medical aid 1,105 7.56 317 10.09 <0.0001
1 (lowest) 3,504 23.96 808 25.71
2 3,365 23.01 646 20.55
3 3,319 22.7 691 21.99
4 (highest) 3,329 22.77 681 21.67

Charlson comorbidity index, n (%) 0 1,754 12 311 9.9 <0.0001
1 3,098 21.19 597 18.99
2 3,238 22.14 682 21.7
3 6,532 44.67 1,553 49.41

Disability, n (%) No 11,838 80.96 2,533 80.59 0.6336
Yes 2,784 19.04 610 19.41

Disease type, n (%) M13 847 5.79 163 5.19 <0.0001
M17 10,993 75.18 2,508 79.8
MI19 629 43 99 3.15
M24 1,186 8.11 190 6.05
M25 967 6.61 183 5.82

Residing region, n (%) Capital area 4,488 30.69 884 28.13 0.0083
Metropolitan 2,887 19.74 615 19.57
Others 7,247 49.56 1,644 52.31

Length of stay Mean, SD 21.03 9.95 21.69 9.84 0.0006
1Q (1-16) 3,705 25.34 733 23.32 0.0166
2Q (17-20) 3,507 23.98 735 23.39
3Q (21-206) 3,432 23.47 743 23.64
4Q (27-156) 3,978 27.21 932 29.65

Hospitalization characteristics

Region of hospital, n (%) Capital area 5,993 40.99 1,257 39.99 0.2045
Metropolitan 4,304 29.44 906 28.83
Others 4,325 29.58 980 31.18

Foundation type, n (%) Public 1,453 9.94 252 8.02 <0.0001
Corporation 5,175 35.39 929 29.56
Private 7,994 54.67 1,962 62.42

Size (no. of beds), n (%) 100 4,575 31.29 1,041 33.12 0.0003
100-299 7,073 48.37 1,560 49.63
>300 2,974 20.34 542 17.24

TKMR: traditional Korean medicine rehabilitation, SD: standard deviation, no.: number.

www.e-jkmr.org 121



-

.L oMl - AE

Table II. Regional Characteristics (N=250)

Characteristics Mean SD Min Max CV (SD/mean)
Older population (%) 20.29 8.18 7 40 0.40
No. of TKMR hospital 1.40 3.14 0 26 2.25
No. of TKMR clinic 57.11 53.32 1 366 0.93
No. of beds per 1,000 people 14.74 9.51 0 69 0.65
Financial dependency 28.19 14.42 8 73 0.51
Welfare budget (%) 34.70 14.71 11 67 0.42

SD: standard deviation, Min: minimum, Max: maximum, CV: coefficient of variance, No.: number, TKMR: traditional Korean
medicine rehabilitation.
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therapy

Fig. 2. Amount of utilization of traditional Korean medicine rehabilitation (n=3,143).

571090 AREAR] R SAY-E ou|sh= A+ A AE 0] 43 Hog FAEYTHAL 15-Hu)

A R e B 147403, A9 BAA ¢ 3653], Fig. 2). BRI T 7P w@el o] 8] A
T2 BT ARATES B 2819300 X]“«l T HlzE e 1133)0en, A g 8 £
it = A}ﬂl‘ﬂl wofell vigH oate) wige B 57F 247 W 2783, 22582 @

34.70%F . 3ol AAE coefficient of varianceE 53l
A 7k WolZ I 4= glom, 03KT 2 A A 3
gz WHolrt & ou|Fel mePd, BE HFElA

A Wol g BT F AN, B BPHALL A ) oz ma

=~

ol

FoIRHEAHIA OIR0| DIl R0l

r

oA A2 o] G} FAET JRlerE 89l
oFzl model 19] 2423 AwREH, 7i/1e] g, A
A g9 YR, SNAe, ABESR, A9,
S L7} A BAM A o]t Bl U9l om, o]
o dABd A= B A, AHFH, 1AL

|

A

N
rOII

IO|THEAH|A OIEAtS] OIZAHIA BF A

:EE 2 ol K

wWdA E Al F oHR ool AAMBAH gy 2wl B B gl AN 2 o] 83} B
225 o] 87 ol F 3,143 Wt 18.14712] el

122 ] Korean Med Rehabil 2026;36(2):117-128.



ol B dAge & A o8 84

J

o] UK Table IIT). &343<!

78-%{(0dds ratio [OR]=1.409),

a8 A7 8 3AE0](0R=1.316) $+9]
A2 o] go] Bokal, oS RAFH} o 5Fe<l
AT AS(RPE 4790 SR oA ZA{H| 2~

o] 7FsAdo] EkoM(OR=1335), ¥ B3

g7} 2

ol &3t olE2 A4S ARG o]87FsAo
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UITHOR=0.936). F-£2 3ol Wt ko) x| ZhAn]
22 o] gopio] dgton] AWIE MI7 (F& UEA
FEWEF)0l adsh= o=l HIs) M24 (718 54 @
;gxloﬂ)oﬂ 5]]1‘4-5]»— o] o] o]Q. 7],__./\40] U]-(OR=
0.701). FE=HA G AF3t= ol &0l Bls] 7| HI=
NA G| AFsH= FA(OR=1.243) E JLH LA

Sex (Ref.=male)
Age (Ref. <75)
Insurance status & fee (Ref.=4Q)

Charlson comorbidity index
(Ref:=0)

Disability (Ref.=no)
Disease type (Ref.=M17)

Residing region (Ref.=urban)

Length of stay (Ref=1Q, lowest)

Region of hospital (Ref.=urban)

Foundation type (Ref.=public)

Size (no. of beds) Ref. >300

Older population (%)

No. of TKMR hospital

No. of TKMR clinic

No. of beds per 1,000 people
Financial dependency

Welfare budget (%)

Female
>75
Aid

1Q

2Q

3Q

1

2

Yes

M13
M19
M24
M25
Suburban
Rural

2Q

3Q

4Q
Suburban
Rural
Corporation
Private
<100
100-299

Model 1 (individual-level)

Model 2 (multi-level)

OR
1.409
0.996
1.335
1.123
0.936
1.018
1.078
1.184
1.316
1.023
0.843
0.720
0.701
0.834
1.228
1.243
1.051
1.042
1.138
0.836
0.967
1.101
1.632
0.835
0.931

95% CI p OR 95% CI p
1254 1582 <0.0001 1400 1245 1575 <0.0001
0920 1.078 0915 0994 0917 1077 0883
1146 1555 <0.0001 1318  1.129 1539  0.001
1002 1259 0229 1121 0999 1258  0.053
0.831  1.055  0.001 0937 0830 1057 0291
0905 1145  0.172 1021 0906 1150  0.736
0928 1252 0.165 1072 0921 1247  0.368
1022 1371 0300 1171 1.009 1359  0.038
1.I5S1  1.505  <0.0001 1298  1.133 148  0.000
0926  1.130  0.652 1027 0929  1.136  0.597
0.707  1.004  0.634 0.845 0707 1010  0.064
0578  0.897  0.189 0.721 0578 0900  0.004
0597  0.823  0.037 0.701 0596  0.825 <0.0001
0.707  0.984  0.720 0858 0726 1014 0072
1.031 1463 0.179 0942 0733 1210 0638
1092 1416  0.021 1591 1242 2038  0.000
0938 1178  0.882 1.091 0972 1225  0.138
0929  1.169  0.691 1072 0954 1205 0242
1019 1271 0.026 1174 1.049 1314  0.005
0.721 0969  0.009 0838 0717 0980  0.027
0.848  1.102  0.309 0924 0804  1.061 0261
0943 1286  0.006 1142 0973 1342 0.105
1382 1927 <0.0001 1557 1311 1.848  <0.0001
0717 0973 0012 0.861 0736  1.007  0.061
0822  1.053  0.660 0948 0835 1077 0413

1.035 1.020 1.051  <0.0001
1.037 1.018 1.055 <0.0001
1.000 0.998 1.001 0.804
1.002 0.995 1.009 0.505
1.008 1.000 1.016 0.053
1.022 1.011 1.032  <0.0001

TKMR: traditional Korean medicine rehabilitation, OR: full name, CI: confidence interval, Ref.: reference, no.: number.
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