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Econometric Analysis of the Difference in Medical Use among Income Groups
in Korea: 2015

Youngho Oh

Korea Institute for Health and Social Affairs, Sejong, Korea

Background: The purpose of this study is to estimate empirically whether there is a difference in medical use among income groups,
and if so, how much. This study applies econometric model to the most recent year of Korean Medical Panel, 2015. The model con-
sists of outpatient service and inpatient service models.

Methods: The probit model is applied to the model which indicate whether or not the medical care has been used. Two step estima-
tion method using maximum likelihood estimation is applied to the models of outpatient visits, hospital days, and outpatient and in-
patient out-of-pocket cost models, with disconnected selection problems.

Results: The results show that there was the inequality favorable to the low income group in medical care use. However, after control-
ling basic medical needs, there were no inequities among income groups in the outpatient visit model and the model of probability
of inpatient service use. However, there were inequities favorable to the upper income groups in the models of probability of outpa-
tient service use and outpatient out-of-pocket cost and the models of the number of length of stay and inpatient out-of-pocket cost.
In particular, it shows clearly how the difference in outpatient service and inpatient service utilizations by income groups when basic
medical needs are controlled.

Conclusion: This means that the income contributes significantly to the degree of inequality in outpatient and inpatient care services.
Therefore, the existence of medical care use difference under the same medical needs among income groups is a problem in terms of
equity of medical care use, so great efforts should be made to establish policies to improve equity among income groups.
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Table 1. Equity model to estimate differences in medical use by income level
Outpatient Inpatient
Variable Use of outpatient Visits of outpatient Cost of outpatient Use of inpatient Length of stay Cost of inpatient
LM FM LM FM LM FM LM FM LM FM LM FM

Gender

Female*

Male X X X X X X X X X X X X
Age (yr)

0-4 X X X X X X X X X X X X

5-14 X X X X X X X X X X X X

15-29*

30-44 X X X X X X X X X X X X

45-59 X X X X X X X X X X X X

60-74 X X X X X X X X X X X X

>75
Health index 1" X X X X X X X X X X X X
Health index 2' X X X X X X X X X X X X
Income quintile

Quintile 1%

Quintile 2 X X X X X X

Quintile 3 X X X X X X

Quintile 4 X X X X X X

Quintile 5 X X X X X X
Method Probit model Sample selection model Probit model Sample selection model

LM, limited model; FIM, full model.

*Reference variable. Health index 1 means the degree of health condition that oneself realizes, and health index 2 means the health condition like chronic disease. If both are high, it
means bad health.
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Table 2. General characteristics of subjects of analysis by income quintile

Variable Total Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5
Gender
Female 9,404 (51.9) 1,335(58.8) 1,748(53.7) 2,052 (51.4) 2,163 (50.6) 2,106 (48.6)
Male 8,726 (48.1) 935(41.2) 1,505 (46.3) 1,944 (48.6) 2,115(49.4) 2,227 (51.4)
Age (yr)
04 506 (2.8) 14(0.6) 76(2.3) 167 (4.2) 155(3.6) 94(2.2)
5-14 1,893(10.4) 78(3.4) 297(9.1) 505(12.6) 553(12.9) 460(10.6)
15-29 3,154 (17.4) 143(6.3) 465(14.3) 708(17.7) 846 (19.8) 992 (22.9)
30-44 3324(18.3) 126 (5.6) 441 (13.6) 841(21.0) 955 (22.3) 961 (22.2)
45-59 4,057 (22.4) 210(9.3) 598(18.4) 878(22.0) 1,084(25.3) 1,287 (29.7)
6074 3481(19.2) 817(36.0) 990(30.4) 690(17.3) 538(12.6) 446 (10.3)
>75 1,715(95) 882(38.9) 386(11.9) 207 (5.2) 147 (3.4) 93(2.1)
Health status™
Health index 1 18,130(-0.32) 2,270(0.16) 3,253 (-0.21) 3,996 (-0.37) 4,278 (-0.44) 4,333 (-0.49)
Health index 2 18,130(0.19) 2,270(0.97) 3,253(0.37) 3,996 (0.05) 4,278 (-0.01) 4,333 (-0.04)

Values are presented as number (%).
*Health index 1 means the degree of health condition that oneself realizes, and health index 2 means the health condition like chronic disease. If both are high, it means bad health.

Table 3. Estimates of probit model for outpatient medical use

_ Limited model (1) Full model (2)
Independent variable : :
Estimated value zvalue pvalue Estimated value zvalue pvalue
Gender
Female* - - - - - -
Male —0.385 1427 <0.001 —0.387 —-14.31 <0.001
Age (yr)
04 2407 10.24 <0.001 2426 10.35 <0.001
5-14 1.392 2528 <0.001 1.404 2545 <0.001
15-29* - - - - - -
30-44 -0.068 -1.85 0.064 -0.068 -1.85 0.064
45-59 0.110 280 0.005 0.109 2.75 0.006
60-74 0.494 6.11 <0.001 0.575 6.88 <0.001
>75 0.494 6.11 <0.001 0.575 6.88 <0.001
Health index 1 0.258 12.99 <0.001 0.268 1343 <0.001
Health index 2 0.821 25.16 <0.001 0.820 25.15 <0.001
Income
Quintile 1% - - -
Quintile 2 0.004 0.07 0.945
Quintile 3 0.055 0.91 0.361
Quintile 4 0.153 2.56 0.011
Quintile 5 0.241 404 <0.001
Constant 1.288 36.25 <0.001 1.168 18.61 <0.001
—2loL 11,542.366 11,469.54
LR [R(2,1)=72.8
pvalue p<0.001
No. of samples 18,130 18,130

LR, log-likelihood ratio.
*Reference variable.
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Table 4. Probability of outpatient service use by income quintile

Income quintile

Use of outpatient

Actual observations

Standardization observations™

Use of outpatient (B/A) Use of outpatient (B/A)
Quintile 1(A) 0.926 0922
Quintile 2(B) 0.866 0.935 0924 1.002
Quintile 3(B) 0.843 0910 0.925 1.003
Quintile 4(B) 0.849 0917 0928 1.006
Quintile 5(B) 0.852 0.920 0.931 1.009

*Pr=® (XP+y), y is income dummy variable, and the estimated probability of outpa-

tient is considering the age, sex, and health condition.

Table 5. Estimation of outpatient visits model using the two-stage method maximum likelihood estimation

, Limited model (1) Full model (2)
Independent variable : :
Estimated value zvalue p-value Estimated value z-value p-value
Gender
Female* - - - - - -
Male -344 -9.56 <0.001 -343 -997 <0.001
Age (yr)
04 3383 25.00 <0.001 3389 2551 <0.001
5-14 1479 12.49 <0.001 14.81 12.81 <0.001
15-29* - - - - - -
30-44 -0.66 —0.71 0.478 —0.61 —0.67 0.500
45-59 2.03 2.15 0.032 2.06 239 0.017
60-74 9.95 10.69 <0.001 9.79 11.32 <0.001
>75 12.19 12.58 <0.001 11.70 12.67 <0.001
Health index 1 485 27.46 <0.001 4.80 27.18 <0.001
Health index 2 11.04 68.24 <0.001 11.01 67.75 <0.001
Income
Quintile 1* - - -
Quintile 2 -1.29 -2.70 0.007
Quintile 3 141 -259 0.010
Quintile 4 144 253 0.012
Quintile 5 -1.08 -1.80 0.071
Constant 953 11.53 <0.001 10.72 12.36 <0.001
o 2168 506.62 <0.001 2168 511.79 <0.001
p 1.00 <0.001 1.00 <0.001
-2loL 143,893.25 143,886.94
[R LR(2,1)=6.30
pvalue p>0.10
No. of samples 15,608 15,608

Log-likelihood of selection equation is included.
LR, log-likelihood ratio.
*Reference variable.
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Table 6. Visits of outpatient by income quintile

Visits of outpatient

Standardization observations®
Visits of outpatient ~ (B/A)

Actual observations
Visits of outpatient ~ (B/A)

Income quintile

Quintile 1(A) 33.31 - 3712

Quintile 2(B) 2301 0.691 36.89 0.994
Quintile 3(B) 17.64 0.530 36.81 0.992
Quintile 4(B) 16.37 0.461 36.78 0.991
Quintile 5(B) 13.59 0.408 36.86 0993

*Ely| z=11=xp+y+op (@ [z]/D[z]) zis the use of outpatient, and z=1 if the
patient used outpatient and z=0 is if otherwise. That  is income dummy variable, and
yis number of outpatient visits. Estimated number of visits is considering the age, sex,
and health condition.

Table 7. Estimation of outpatient out-of-pocket cost model using the two-stage method maximum likelihood estimation (unit: 1,000 won)

_ Limited model (1) Full model (2)
Independent variable = ;
Estimated value z-value pvalue Estimated value z-value pvalue
Gender
Female™ - - _ _ _ _
Male -76.9 —71.56 <0.001 -72.8 713 <0.001
Age (yr)
04 234.4 335 0.001 226.4 3.26 0.001
5-14 1395 388 <0.001 1473 413 <0.001
15-29*
30-44 26.8 1.47 0.143 217 151 0.132
45-59 75.0 4.05 <0.001 61.7 332 0.001
60-74 130.1 6.96 <0.001 142.0 74 <0.001
>75 14 -0.32 0.748 46.2 1.92 0.055
Health index 1 729 15.15 <0.001 82.1 16.75 <0.001
Health index 2 125.8 26.28 <0.001 1322 27.18 <0.001
Income
Quintile 1* _ _ _
Quintile 2 85.3 47 <0.001
Quintile 3 978 5.07 <0.001
Quintile 4 1373 173 <0.001
Quintile 5 1729 947 <0.001
Constant 117.9 8.02 0 35 0.16 0.870
o 4950 1,476.96 <0.001 4935 1,369.05 <0.001
p 1 <0.001 1.0 <0.001
—2loL 241,505.45 241,337.02
R [R(2,1)=168.45
pvalue p<0.001
No. of samples 15,608 15,608

Log-likelihood of selection equation is included.
LR, log-likelihood ratio.
*Reference variable.
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Table 8. Outpatient out-of-pocket cost by income quintile

Cost of outpatient (1,000 won)

Standardization observations™
Cost of outpatient (B/A)

Actual observations
Cost of outpatient (B/A)

Income quintile

Quintile 1(A) 245 - 533 -

Quintile 2(B) 257 1.046 548 1.029
Quintile 3(B) 21 0.860 555 1.040
Quintile 4(B) 229 0.932 565 1.061
Quintile 5(B) 246 1.004 574 1.078

*Ely| z=1]=xp+y+op (@ [z]/®D[z]), zis the use of outpatient, and z=1 if the
patient used outpatient and z=0 is if otherwise. That y is income dummy variable, and
yis number of outpatient visits and outpatient out-of-pocket cost. Estimated number of
visits is considering the age, sex, and health condition.
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Table 9. Estimates of probit model for inpatient medical use

_ Limited model (1) Full model (2)
Independent variable = ;
Estimated value z-value pvalue Estimated value z-value pvalue
Gender
Female* - - - - - -
Male -0.006 —0.24 0814 -0.006 -0.23 0817
Age (yr)
04 0.683 9.09 <0.001 0.687 912 <0.001
5-14 0.081 1.39 0.164 0.083 1.42 0.155
15-29* - - - - - -
30-44 0.142 298 0.003 0.144 3.01 0.003
45-59 0.155 333 0.001 0.156 334 0.001
60-74 0522 9.23 <0.001 0514 8.70 <0.001
>75 0522 923 <0.001 0514 8.70 <0.001
Health index 1 0.195 13.39 <0.001 0.194 13.22 <0.001
Health index 2 0.130 8.76 <0.001 0.130 8.70 <0.001
Income
Quintile 1% - - -
Quintile 2 -0.027 -0.62 0.535
Quintile 3 —-0.038 —0.84 0.401
Quintile 4 -0.031 -067 0.503
Quintile 5 -0.010 021 0.831
Constant -1.389 —-35.42 <0.001 —1.366 -25.92 <0.001
—2lolL 12,568.576 12,567.484
LR [R(21)=1.1
pvalue p>0.1
No. of samples 18,130 18,130
LR, log-likelihood ratio.
*Reference variable.
Table 10. Probability of inpatient service use by income quintile 2) QUSIRHRIAUA0] X}O]
Use of nptient AEFE T 1% A1 2hole] EAf o o] that $5u] 17
Income quintile Actual observations Standardization observations® At A2 0 2 991519 rk(log-likelihood ratio=664.4, p<
Use of inpatient (B/A) Use of inpatient (B/A) 0.001) (Table 11). © % A malo] =4 AuL = A HiH, 0]9]o]
Quintile 1(A) 0.207 - 0.113 - a Ase
nolnl t_ 7:]6]:9_ Holzz11 9lt} Aekdl %Zﬁ_E
Quintile 2(B) 0.138 0.665 0.113 1.000 :’ °;’g L= oquLE s ﬂ: 23t Y
[e]
Quintile 3B) 0.109 0527 0111 0983 A mIRoll A A, AR 1Al A7l R SAIA O R 1% o)
Quintile 4(8) 0.101 0490 0111 0.983 oA frolstgitt 450 79 55915 AlYE e A5AITl
Quintile 5(B) 0.098 0475 0.113 1.000 A 1% = 5% 9-0)5= 2o A A2 0 2 S-olstatt U gL
*Pr=® (XB+y), y is income dummy variable, and the estimated probability of outpa- = bHdo] owir,]- 1:1 Z_Elgijl_ ﬁagg] ﬁz}% ﬁsg;ﬁlg Ux].zﬂ,J oF
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Table 11. Estimation of length of stay model using the two-stage method maximum likelihood estimation

_ Limited model (1) Full model (2)
Independent variable : :
Estimated value z-value pvalue Estimated value z-value pvalue
Gender
Female® - - - - - -
Male 5.88 378 <0.001 8.85 5.58 <0.001
Age (yr)
04 65.10 1212 <0.001 117.18 19.81 <0.001
5-14 33.05 9.12 <0.001 80.29 22.08 <0.001
15-29*
30-44 3633 12,57 <0.001 86.65 31.90 <0.001
45-59 36.97 1362 <0.001 91.50 35.58 <0.001
60-74 4556 16.37 <0.001 102.57 37.83 <0.001
>75 59.83 21.28 <0.001 117.79 4343 <0.001
Health index 1 8.85 1245 <0.001 10.57 1371 <0.001
Health index 2 9.93 11.02 <0.001 7.35 7.96 <0.001
Income
Quintile 1% - - -
Quintile 2 593 2.34 0.019
Quintile 3 551 2.00 0.045
Quintile 4 8.55 310 0.002
Quintile 5 357 1.35 0.176
Constant —128.37 -56.52 <0.001 —183.61 -59.18 <0.001
o] 61.29 136.08 <0.001 62.77 128.11 <0.001
p 1.00 <0.001 1.00 <0.001
—2loL 32,085.95 31,42157
R LR (2,1)=664.4
pvalue p<0.001
No. of samples 2214 2214
Log-likelihood of selection equation is included.
LR, log-likelihood ratio.
*Reference variable.
Table 12. Length of stay by income quintile 3) Y& =2IREH| Xt0|
Length of stay 2543 1 A ERIEEm] Zjo|o] EA) ofFof| tgh x|
Income quintile Actual observations Standardization observations* HAAT = 1% FFolFollA EAAC 2 525+ log-likeli-

Length of stay (B/A) Length of stay (B/A)

Quintile 1(A) 256 - 20.3

Quintile 2(B) 245 0.960 214 1.052
Quintile 3(B) 15.0 0.583 215 1.060
Quintile 4(B) 119 0.464 22.3 1.099
Quintile 5(B) 11.6 0.454 21.1 1.042

*Ely|z=1]=xB+y+op (O [z]/D[z]), z is the use of inpatient, and z=1 if the
patient used inpatient and z=0is if otherwise. That  is income dummy variable, and y
is number of inpatient stay. Estimated length of stay is considering the age, sex, and
health condition.
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Table 13. Estimation of inpatient out-of-pocket cost model using the two-stage method maximum likelihood estimation (unit: 1,000 won)

_ Limited model (1) Full model (2)
Independent variable = =
Estimated value z-value pvalue Estimated value z-value pvalue
Gender
Female® - - - - - -
Male 493 042 0.675 371 0.36 0717
Age (yr)
0-4 21194 5.78 <0.001 1,784.0 5.49 <0.001
5-14 78.0 0.29 0.769 39.3 0.16 0.869
15-29*
30-44 542.7 247 0.014 4551 2.35 0.019
45-59 9325 428 <0.001 813.1 427 <0.001
60-74 17777 7.24 <0.001 1,689.2 8.37 <0.001
>75 2,379.1 849 <0.001 2,350.1 10.65 <0.001
Health index 1 8269 11.23 <0.001 7515 13.76 <0.001
Health index 2 4437 7.28 <0.001 3717 7.84 <0.001
Income
Quintile 1* - - -
Quintile 2 534.3 3.02 0.003
Quintile 3 533.8 297 0.003
Quintile 4 534.0 2.88 0.004
Quintile 5 5337 2.90 0.004
Constant -3815.8 -35.33 0 —3,264.4 -29.11 <0.001
o 43281 47.24 <0.001 38176 112.24 <0.001
p 1.0 <0.001 10 <0.001
—2lol 49,884.60 49,846.93
LR [R(2,1)=37.67
pvalue p<0.001
No. of samples 2214 2,214

Log-likelihood of selection equation is included.
LR, log-likelihood ratio.

*Reference variable.

Table 14. Inpatient out-of-pocket cost by income quintile

Cost of inpatient (1,000 won)

Income quintile

Actual observations

Standardization observations®

Cost of inpatient (B/A) Cost of inpatient (B/A)
Quintile 1(A) 1315 - 1,269 -
Quintile 2(B) 1,553 1.180 1,365 1.080
Quintile 3(B) 1,492 1.134 1,387 1.093
Quintile 4(B) 1,187 0.902 1,395 1.099
Quintile 5(B) 1.313 0.999 1,396 1.101

*Ely| z=1]=xB+y+op (@ [z]/D [z]), zis the use of inpatient, and z=1 if the
patient used inpatient and z=0is if otherwise. That y is income dummy variable, and y
is length of inpatient stay and inpatient out-of-pocket cost. Estimated length of stay is
considering the age, sex, and health condition.
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