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Background: The purpose of this study was to analyze the medical expense change and influencing factors after introducing long-
term care insurance system. The study period was 2 years before and after introduction of the system.

Methods: We analyzed data collected from two divided group lived in Incheon. Four hundred and eighty-five elderly who received
long-term care wage for one year were selected for experimental group. For control group, 1,940 elderly were selected by gender
and age stratified random sampling. Difference-In-difference analyses was used for evaluating policy effectiveness. Also multiple re-
gression analyses were conducted to identify the factors associated with total medical expenditures. The control variables were de-
mographic variables, economic status, diseases, and medical examination variables.

Results: Difference-in-difference analyses showed that total average medical expenses among long-term patients has decreased by
61.85%. Of these, the hospitalization expenses have decreased by 91.63% and the drug expenses have increased by 31.85%. Multi-
ple regression analyses results showed that total average medical expenses among long-term patients have significantly decreased
by 46.5% after introducing the long-term care insurance. The hospitalization expenses have significantly decreased by 148.5%,
whereas the drug expenses have increased by 53.6%. And outpatient expenses have increased by 10.4%, but the differences were
not statistically significant.

Conclusion: The results showed that total medical expenses and hospitalization expenses have decreased after introducing the
long-term care insurance. These results could support the opinion that the health insurance spending among long-term patients
will be reduced gradually by long-term care insurance through changing medical demand.

Keywords: Long-term care insurance; Medical expenditures for the elderly; Difference-in-difference analysis
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Figure 1. Research design frame.
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Table 1. Classification and definition of variables
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Observed variable

Definition

Independent variables
Interaction between policy change and beneficiary
Before and after introduction of the system

After introducing long-term care insurance system x beneficiary
Policy change (before): 2007. 7. 1-2008. 6. 30

Policy change (after): 2008. 7. 1-2009. 6. 30

Utilization of the long-term care insurance

Beneficiaries: elderly who received long-term care health wage for one year:

2008. 7. 1-2009. 6. 30 (exception of welfare equipment, and family care cash benefits)
Non-beneficiaries: not apply for the long-term care insurance (> 65 years old)

Control variables

Demographic factors
Gender Male, female
Age (yr) 65-74,75-84, >85
Region District (8), county (2)

No. of family members
Economic status (type of insurance)

Disease characteristics
(top 10 disease: the medical expenditure of the elder)

1 Person (aged living alone), 2 person (elderly couple), >3 person
Medical aid, employee health insurance, self-employed health insurance (period: 2007. 7. 1-2009. 6. 30)

Hypertension (110}, cerebral infarction (I63), gonarthrosis (\M17), diabetes mellitus (E11), senile cataract (H25),
angina pectoris (120), abdominal pain (M54), other spondylitis (M48), other intervertebral disc disorder (M51),

hypertrophy of prostate (N40), dementia (FO0-08) (period: 2007. 7. 1-2009. 6. 30)

Medical examination (participation of medical examination)

Yes (experienced), no (unexperienced) (period: 2007. 7. 1.-2009. 6. 30)
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Table 2. General characteristics (before and after each 1 year)
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Variable Classification T?:ilzp’ irzs;n Be(ze:ﬂ[rl:é%r)les Nor};]b:er}l’a;zl]e;rles Chi-square (p-value)

Gender Male 590(24.33) 118(24.33) 472 (24.33)
Female 1,835(75.67) 367 (75.67) 1,468 (75.67)

Age (yr) 65-74 765 (31.55) 153 (31.55) 612(31.55)
7584 1,045 (43.09) 209 (43.09) 836 (43.09)
>85 615(25.36) 123(25.36) 492 (25.36)

Region District 2,288 (94.35) 455(93.81) 1,833(94.48) 0.5675
County 137 (5.65) 30(6.19) 107 (5.52)

No. of family members 1 320(13.20) 81(16.70) 239(12.32) 0.5902
2 425(17.53) 83(17.11) 342(17.63)
>3 1,680 (69.28) 321(66.19) 1,359 (70.05)

Type of insurance Medical aid 233(9.61) 66 (13.61) 167 (8.61) <0.0001
Employee health insurance 1,464 (60.37) 276(56.91) 1,188(61.24)
Self-employed health insurance 728(30.02) 143 (29.48) 585(30.15)

Hypertension No 975(0.21) 188 (38.76) 787 (40.57) 0.4686
Yes 1,450 (59.79) 297 (61.24) 1,153 (59.43)

Cerebral infarction No 2,069(85.32) 323(66.60) 1,746 (90.00) <0.0001
Yes 356(14.68) 162 (33.40) 194 (10.00)

Gonarthrosis No 1,694 (69.86) 412 (84.95) 1,282 (66.08) <0.0001
Yes 731(30.14) 73(15.05) 658(33.92)

Diabetes mellitus No 1,948 (80.33) 378(77.94) 1,570(80.93) 0.1385
Yes 477(19.67) 107 (22.06) 370(19.07)

Senile cataract No 2,004 (82.64) 456 (94.64) 1,548(79.79) <0.0001
Yes 421(17.36) 29(5.36) 392(20.21)

Angina pectoris No 2,235(92.16) 459 (94.64) 1,776/(91.55) 0.0234
Yes 190(7.84) 26(5.36) 164 (8.45)

Abdominal pain No 1,690 (69.69) 403 (96.29) 1,287 (66.34) <0.0001
Yes 735(30.31) 82(16.91) 653(33.66)

Other spondylitis No 2,119(87.38) 467 (96.29) 1,652 (85.15) <0.0001
Yes 306 (12.62) 18(3.71) 288(14.85)

Other intervertebral disc disorder  No 2,134(88.00) 452(93.20) 1,682 (93.61) <0.0001
Yes 291(12.00) 33(6.80) 258(13.30)

Hypertrophy of prostate No 2.273(93.73) 457 (94.23) 1,816(93.61) 0.6152
Yes 152 (6.27) 28(5.77) 124 (6.39)

Dementia No 2,035(83.92) 254(52.37) 1,781(91.80) <0.0001
Yes 390(16.08) 231(47.63) 159(8.20)

Medical examination No 1,905 (78.56) 442(91.13) 1,463 (75.41) <0.0001
Yes 520(21.44) 43(8.87) 477 (24.59)

Values are presented as number (%).
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Table 3. Beneficiaries of characteristics

Total Aged care facility  In-home services
Rating 1 329(67.84) 243(73.86) 86(35.39)
Rating 2 97(20.00) 80(82.47) 17 (17.53)
Rating 3 59(12.16) 30(50.85) 29(49.15)
Total 485(100.00) 353(72.78) 132(27.22)

Values are presented as number (%).
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Table 4. Changes of total medical expenditures per person (unit: 10,000 won, %)

Beneficiary of long-term care

Non-beneficiary Beneficiary-(non-beneficiary)

Vari Before After Changes Before After Changes Changes
ariable
Mean Mean Difference _Hate g Mean Mean Difference ‘Rate i Difference _Rate of
increase increase increase
Total 502 242 -260 5176 190 210 19 10.10 279 61.85
Gender Male 660 327 -333 -50.49 197 226 30 15.00 -363 65.50
Female 451 215 236 -52.35 188 204 16 8.45 252 -60.80
Age (yr) 65-74 728 356 -372 -51.16 200 223 23 11.45 -3%5 62,61
7584 468 228 -240 5123 21 240 29 1391 -269 65.14
>85 279 125 -154 -55.20 143 14 -3 -1.78 -152 5341
Region District 510 248 -261 -51.26 192 209 17 8.75 278 -60.02
County 392 151 24 61.47 165 226 61 36.86 -302 -98.33
Family size 1 508 2N 237 -46.62 197 209 12 6.16 -249 5278
2 512 234 278 -54.29 194 234 40 2045 -318 -74.74
>3 498 237 -261 52.4 188 204 15 8.13 276 6054
Type of insurance Medical aid 499 286 212 -42.61 261 267 6 211 218 -44.72
Employee 522 240 282 -54.07 194 216 22 11.54 -305 65.61
Self-employed 466 227 239 5127 163 180 17 10.27 256 6154
Medical examination Yes 510 235 275 -53.90 193 209 16 8.25 291 62.15
No 418 314 -104 -24.82 182 211 29 16.14 -133 -40.96
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Table 5. Changes of medical expenditures in inpatient per person (unit: 10,000 won, %)

2}7] Qok

| L=QIZ1ZH| 0|5Xt0| CIS2IH=EA

ol g1=019] 5 7l
BAHO R folsp

Beneficiary of long-term care

Non-beneficiary

Beneficiary-(non-beneficiary)

Variable Before After Changes Before After Changes Changes
Mean Mean Difference irF::rt:a[sn; Mean Mean Difference ir??:azg Difference irlj:rte(ja[sn;
Total 363 86 277 -79.29 72 83 " 15.33 288 9163
Gender Male 490 143 -348 -70.92 72 3 22 30.27 -369 -101.18
Female 322 68 254 -78.93 73 80 8 10.60 -262 -89.52
Age (yr) 65-74 522 130 -392 -75.09 59 65 6 954 -398 -84.63
7584 337 77 -261 -77.21 83 105 22 26.51 -283 -103.71
>85 208 47 -161 7753 Al 70 -1 -0.89 -161 -76.64
Region District 366 88 279 -76.04 73 82 9 1231 288 -88.35
County 310 59 -251 -80.89 63 m 47 74.72 298 -155.61
Family size 1 353 102 -251 -71.07 73 81 8 11.33 259 -8240
2 364 81 282 -77.62 73 97 24 32.28 -306 -109.90
>3 365 83 282 7122 72 80 8 11.69 -290 -88.91
Type of insurance ~ Medical aid 323 108 215 -66.52 122 124 2 1.59 217 68.11
Employee 388 84 -304 -78.31 72 86 14 19.83 -318 -98.14
Self-employed 333 79 253 -76.15 58 65 7 12.26 -260 -88.41
Medical examination Yes 373 82 -291 -78.05 80 89 9 11.65 -300 -89.70
No 260 129 -131 -50.38 49 66 17 3362 -147 -84.00
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Table 6. Changes of medical expenditures in outpatient per person (unit: 10,000 won, %)

Beneficiary of long-term care Non-beneficiary Beneficiary-(non-beneficiary)
Variable Before After Changes Before After Changes Changes

Mean Mean Difference .Rate e Mean Mean Difference 'Rate o Difference .Rate &
increase increase increase

Total 83 79 -4 -4.64 58 63 5 929 9 -13.93
Gender Male 100 93 -7 -7.48 61 67 6 9.26 -13 -16.74
Female 77 74 -3 -3.46 57 62 5 9.30 -8 -12.75

Age (yr) 65-74 137 137 0 0.08 Al 81 " 15.15 -1 -15.07
75-84 70 66 -3 -4.45 64 69 5 128 -8 -11.73

>85 37 27 -10 -26.76 31 31 0 029 -10 -26.47

Region District 84 80 -4 -4.55 57 62 5 8.51 9 -13.06
County 59 55 -4 6.60 64 77 14 21.33 -17 2793

Family size 1 9% 90 5 567 59 60 1 113 -6 -6.80
2 87 75 -12 -13.92 55 65 9 17.00 22 -30.92

>3 78 77 1 -1.66 58 63 5 890 -6 -10.56

Type of insurance Medical aid 14 107 7 598 58 57 0 0.82 6 5.16
Employee 77 75 2 292 61 67 6 973 8 -12.66

Self-employed 78 73 5 -71.02 51 57 6 11.46 -1 -18.48

Medical examination Yes 84 78 6 £6.81 55 59 4 127 -10 -14.08
No 72 87 15 21.27 67 76 10 14.36 6 6.91

Table 7. Changes of medical expenditures in prescription drugs per person (unit: 10,000 won, %)

Beneficiary of long-term care Non-beneficiary Beneficiary-(non-beneficiary)
Variable Before After Changes Before After Changes Changes

Mean Mean Difference _Rate U Mean Mean Difference _Rate i Difference .Rate o
increase increase increase

Total 57 77 21 36.47 61 63 3 461 18 31.85
Gender Male 70 2 22 31.10 64 66 2 343 20 21.67
Female 53 73 20 38.77 59 62 3 5.02 17 3374

Age (yr) 65-74 69 89 19 28.09 Al 77 7 9.35 13 1873
75-84 61 85 24 38.76 64 67 3 424 2 34.51

>85 34 5 17 50.69 42 40 2 -4.42 19 55.11

Region District 59 80 21 3593 62 65 3 479 18 31.14
County 23 37 13 57.11 38 38 0 -0.38 13 57.49

Family size 1 60 79 19 31.84 64 68 3 494 16 26.90
2 61 78 17 21.74 66 72 7 10.11 10 17.63

>3 55 77 22 4024 59 60 2 3.00 20 37.23

Type of insurance ~ Medical aid 61 n 10 15.64 81 85 4 498 6 10.67
Employee 57 80 24 4222 61 63 2 353 22 38.70

Self-employed 5 75 20 35.70 54 57 4 6.97 16 28.73

Medical examination Yes 54 76 22 3999 59 62 3 453 19 35.46
No 86 98 12 1374 66 69 3 484 9 8.90
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Table 8. Regression analysis (total medical expenditures per person,
n=2,425)

Table 9. Regression analysis (medical expenditures in inpatient per
person, n=2,425)

Log (expenditure per person) Parqmeter tvalue  pvalue® Log (expenditure per person) Parqmeter tvalue  pvalue®
estimate estimate
Intercept ~ Variable 3628 36620  <0.0001 Intercept  Variable 0.678 4340  <0.0001
DinD T=G Afterx -0.465 -4570  <0.0001 DinD T=G Afterx -1.485 9270  <0.0001
beneficiary beneficiary
T After 0.036 0.790 0.4267 T After 0.056 0.780 0.4366
G Beneficiary 0.468 6.000 <0.0001 G Beneficiary 1.371 11130 <0.0001
Independent Gender (male) Female -0.027 0490 0.6226 Independent Gender (male) Female 0.126 -1.440 0.1505
variable  Age (65-74) 75-84 0168 -3460  0.0005 variable  Age (65-74) 75-84 0.094 1220 02231
>85 0802  -13780  <0.0001 >85 0.07 0.770 0.4387
Region (district) ~ County 0210 2.340 0.0195 Region (district) ~ County 0.118 0.830 0.4046
Family (1) 2 0.128 -1.550 0.1215 Family (1) 2 0.168 1.280 0.1995
>3 0143 -1.780 0.0753 >3 0.009 0.070 0.9405
Type of insurance ~ Employee -0.237 -2.540 0.0111 Type of insurance ~ Employee -0.168 -1.140 0.2541
(medical aid)  Sglf- 0333 3860  0.0001 (medical aid)  Sglf- 0349 2560 00105
employed employed
Hypertension (no) ~ Yes 0.889 20440  <0.0001 Hypertension (no) ~ Yes 0.092 1.340 0.1818
Cerebral Yes 0.692 11330 <0.0001 Cerebral Yes 1.032 10720 <0.0001
infarction (no) infarction (no)
Gonarthrosis (no) ~ Yes 0473 9740  <0.0001 Gonarthrosis (no) ~ Yes 0124 1.610 0.1068
Diabetes Yes 0.687 13010 <0.0001 Diabetes Yes 0.598 7180 <0.0001
mellitus (no) mellitus (no)
Senile cataract (no) Yes 0.584 10550  <0.0001 Senile cataract (no) Yes 0.837 9580  <0.0001
Angina pectoris (no) Yes 0.467 6.080  <0.0001 Angina pectoris (no) Yes 0.354 2.920 0.0035
Abdominal pain (no) Yes 0.348 7120  <0.0001 Abdominal pain (no) Yes -0.004 -0.060 0.9540
Other Yes 0.392 5910  <0.0001 Other Yes 0.320 3.060 0.0022
spondylitis (no) spondylitis (no)
Other intervertebral Yes 0.368 5490  <0.0001 Other intervertebral Yes 0.282 2670 0.0077
disc disorder (no) disc disorder (no)
Hypertrophy of Yes 0.598 6280  <0.0001 Hypertrophy of Yes 0.241 1.610 0.1079
prostate (no) prostate (no)
Dementia (no) Yes 0.749 12090  <0.0001 Dementia (no) Yes 0.985 10070  <0.0001
Medical Yes 0.017 0.320 0.7509 Medical Yes 0210 2490 0.0127
examination (no) examination (no)
R?=0.365. R?=0.144.
Din D, difference-in-difference; T, before; G, control group. D in D, difference-in-difference; T, before; G, control group.
*p<0.05. *p<0.05.

FH|7}12.6% 7H4(p= 0.1505), A3-2 65-74A] HAd<of vlaf e
Aol F7E AFAI AL 7 A o] val - 2| %o] 11.8% 57t
BFA O (p=0.4046) FAZ O 2 {-OJ51x] QFokeh At == 1
<l Aol wlsh 221, 321 o Aldh o] YL =ER7L STk ot
BAR S & §-ol51A] Qroket Rhde]] o] mgo] g=gAtof uls) 217
B 2| 710) A= 34.9% = SAIH O &2 -2l H4stelal(p=
0.0105), 71723 27HAA= 16.8% il ovt BAK R
2512 ¢k ATH(Table 9).

3) 2fizlZH|
A7 SFHEAIE =9 & 718950 0181219 2R
FH]= o]5Ako] thEe] it A A, 10.4% S7FSHRA oL SA A 0.
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2 FOYSIA] FkTh(p=0.2212). AgH2 /el vlgto] o449 €]
e Z1ZH] 7} 0.3% S7Hp = 0.9411), AFA S - A[o]| B|sf
A|¥o] 4.6% 7A5F O H(p=0.5387) 5A A 0= F-0J51A] ¢kt
. Q152 65744] Qo] MlB RE AFToIN BAHO R &
oJep| 1511011, 854] o] elei o] 82,52 71 7] o
ZsH]7F Aol Al 4= 191 Aol Blsf 391 o] Al
7F21.2%, 291 Alth 7} 16.8% 2Jefj 71 =8| 7}FEAA 0 &2 f-2f5HA
2513tk A o] the QefRlEHlE omgo] Akl
HJ3f] 73] A7 EAIA 0 &2 -2 22.8% 425131
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Table 10. Regression analysis (medical expenditures in outpatient
per person, n=2,425)

QPN L R AR =7 QIR wH] o) W A= G - st 9

Table 11. Regression analysis (medical expenditures in prescription
drugs per person, n=2,425)

Log (expenditure per person) Parqmeter tvalue  pvalue® Log (expenditure per person) Parqmeter tvalue  pvalue®
estimate estimate
Intercept ~ Variable 2.776 33360  <0.0001 Intercept ~ Variable 2.569 27110 <0.0001
DinD TxG After x 0.104 1.220 0.2212 DinD TxG Afterx 0.536 5510 <0.0001
beneficiary beneficiary
T After 0.017 0.440 0.6608 T After 0.024 0.550 0.5851
G Beneficiary -0.047 0710 04771 G Beneficiary -0.354 4740 <0.0001
Independent Gender (male) Female 0.003 0.070 0.9411 Independent Gender (male) Female 0.014 0.270 0.7882
variable  Age (65-74) 7584 0222 5420 <0.0001 variable  Age (65-74) 7584 0211 4520 <0.0001
>85 082  -16870  <0.0001 >85 0615  -11.040  <0.0001
Region (district) ~ County -0.046 0610 0.5387 Region (district) ~ County 0694 -8070  <0.0001
Family (1) 2 -0.168 2410 0.0161 Family (1) 2 -0.167 -2.100 0.0355
>3 0212 -3.140 0.0017 >3 0149 -1.940 0.0525
Type of insurance ~ Employee -0.106 -1.360 0.1753 Type of insurance ~ Employee -0.209 -2.340 0.0192
(medicalaid)  Self- 0228 -3140 00017 (medicalaid)  Self- 0284 -3430  0.0006
employed employed
Hypertension (no) ~ Yes 0.571 15620  <0.0001 Hypertension (no) ~ Yes 1.059 25450  <0.0001
Cerebral Yes 0.223 4340  <0.0001 Cerebral Yes 0.506 8650  <0.0001
infarction (no) infarction (no)
Gonarthrosis (no) ~ Yes 0516 12630  <0.0001 Gonarthrosis (no) ~ Yes 0.481 10340 <0.0001
Diabetes Yes 0416 9400  <0.0001 Diabetes Yes 0.626 12390  <0.0001
mellitus (no) mellitus (no)
Senile cataract (no) Yes 0.495 10640  <0.0001 Senile cataract (no) Yes 0.492 9280  <0.0001
Angina pectoris (no) Yes 0.229 3560 0.0004 Angina pectoris (no) Yes 0.701 9540  <0.0001
Abdominal pain (no) Yes 0.546 13320  <0.0001 Abdominal pain (no) Yes 0.254 5440  <0.0001
Other Yes 0441 7910 <0.0001 Other Yes 0.322 5070  <0.0001
spondylitis (no) spondylitis (no)
Other intervertebral Yes 0420 7450  <0.0001 Other intervertebral Yes 0.266 4140  <0.0001
disc disorder (no) disc disorder (no)
Hypertrophy of Yes 0.581 7270 <0.0001 Hypertrophy of Yes 0.663 7280  <0.0001
prostate (no) prostate (no)
Dementia (no) Yes 0.380 7290  <0.0001 Dementia (no) Yes 0.073 1.230 0.2199
Medical Yes 0.176 3930  <0.0001 Medical Yes 0.046 0.900 0.3662
examination (no) examination (no)
R?=0.366. R?=0.355.
Din D, difference-in-difference; T, before; G, control group. D in D, difference-in-difference; T, before; G, control group.
*p<0.05. *p<0.05.
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7} 14.9% FAN]7E At ot SAH 2 fofek] ekt
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