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A Panel Study on Determinants of Catastrophic Health Expenditure of the
Middle- and Old-Aged Households

Jin Yeung Park, Kee Taig Jung, Yong Min Kim

Department of Health Services Management, Kyung Hee University Graduate School, Seoul, Korea

Background: Korea shows rapid population aging and increase in healthcare service use and expenditure. Also, this would be accel-
erated because of the baby boomers who will be 65 years old and more in 2020. Chronic disease is another reason that increases the
use of healthcare service and expenditure of the middle- and old-aged households. Catastrophic health expenditure (CHE) is the in-
dex which can indicate the households’burden of health spending. Despite the importance, there are few studies on CHE of middle-
and old-aged households and especially no panel study yet. This is the reason that this study is carried out.

Methods: This study used 3-year data from the Korea Welfare Panel Study conducted from 2009 to 2011. We defined CHE if a house-
hold'’s health expenditure is equal or greater than the threshold value if income remaining after subsistence needs has been met. We
used 4 different threshold values which are 10%, 20%, 30%, and 40%. In order to look at the households which experienced CHE, we
conducted panel logit analysis after correspondence analysis and conditional transition probability analysis.

Results: This study showed three notable results. First, there has been a difference among age groups, which implies that the older
people are, the more easily they can experience CHE. Second, the households with no private insurance are shown to have a higher
CHE occurrence rate. Lastly, there has been a significant difference among the kinds of chronic diseases. The households which have
cancer, cerebrovascular disease, and heart disease have a higher CHE occurrence rate. However, the households with diabetes have
no significant effects to CHE occurrence. Also, hypertension has a negative effect to the occurrence.

Conclusion: With the results, it can be implied that elderly people with chronic disease are more needed in medical coverage and
healthcare. Also, private insurance can play its role in protecting households from CHE. Therefore, it needs to conduct studies on CHE
especially about different age groups, private insurance, and chronic disease.
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Table 1. Variable selection and handling method

Variable Handling method
Dependent variable
catastrophic health expenditure occurrence 0:no, 1: yes
Independent variable
Householder gender 0: male, 1: female
Householder age 1: early middle-aged
2: late middle-aged
3: early old-aged
4: late old-aged
Householder spouse 0:no, 1: yes
Householder educational level 1: <elementary school,

2: <high school, 3: > college

Householder employment 1: employed, 2: not-employed
No. of family member Continuous variable

Income level log (ordinary income)
Healthcare coverage type 1: national health insurance,

2: medical assistance, 3: etc.
Private health insurance application 0:no, 1: yes

Subjective health status of householder 1: very poor, 2: poor, 3: barely
acceptable, 4: good, 5: very good

No. of family member who have chronic disease ~ Continuous variable

Cancer patient within family 0:no, 1: yes
Cerebrovascular disease patient within family ~ 0:no, 1: yes
Heart disease patient within family 0:no, 1: yes
Diabetes patient within family 0:no, 1: yes
Hypertension patient within family 0:no, 1: yes
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Table 2. General characteristics of middle- and old-aged households

, Year
Variable
2010 2011 2012
Gender Male 2,807 (68.3) 2,807(68.3) 2,807 (68.3)
Female 1,303(31.7) 1,303(31.7) 1,303(31.7)
Age Early middle-aged 984(23.9) 891(21.7) 789(19.2)
Late middle-aged 826(20.1) 842(205) 869(21.1)
Early old-aged 1,180(28.7) 1,115(27.1) 1,042 (25.4)
Late old-aged 1,120(27.3) 1,262 (30.7) 1,410(34.3)
Spouse No 1,587 (38.6) 1,622 (39.5) 1,652 (40.2)
Yes 2,523(61.4) 2,488(60.5) 2,458 (59.8)
Educational level <Elementary school 1,812(44.1) 1,809 (44.0) 1,808 (44.0)
<High school 1,699 (41.3) 1,698 (41.3) 1,697 (41.3)
>College 599 (14.6) 603 (14.7) 605(14.7)
Employment status Employed 2,428(59.1) 2,367 (57.6) 2,291 (55.7)
Not-employed 1,682(40.9) 1,743 (42.4) 1,819(44.3)
No. of family member* 245 2.41 237
Income level (In)* 2,924.54 (7 5965) 3,126.58 (7.6366) 3,143.65(7.6547)
Healthcare coverage National health insurance 3,643 (88.6) 3,659(89.0) 3,686(89.7)
Medical assistance 438(10.7) 423(10.3) 414(10.1)
Etc. 29(07) 28(07) 10(0.2)
Private health insurance application No 2177 (53.0) 2.138(52.0) 2,129(51.8)
Yes 1,933(47.0) 1,972 (48.0) 1,981 (48.2)
Subjective health status Very poor 132(32) 129(3.1) 98(2.4)
Poor 1.221(29.7) 1,194 (29.1) 1,205(29.3)
Barely acceptable 961 (23.4) 1,068 (26.0) 1,015(24.7)
Good 1,520(37.0) 1,449(35.3) 1,536 (37.4)
Very good 2761(6.7) 270(6.6) 256 (6.2)
No. of household members having chronic disease None (0) 864 (21.0) 45(18.1) 696 (16.9)
1 1,918(46.7) 1,925 (46.8) 1,953 (47.5)
2 1,166 (28.4) 1,260(30.7) 1,249(30.4)
3 139(3.4) 156 (3.8) 177 (4.3)
>4 23(0.5) 24(0.6) 35(0.9)
Cancer No 3,950(96.1) 3,945(96.0) 3,940(95.9)
Yes 160(3.9) 165 (4.0) 170(4.1)
Cerebrovascular disease No 3923(95.5) 3918(95.3) 3927(95.5)
Yes 187 (4.5) 192(4.7) 183(4.5)
Heart disease No 3,945(96.0) 3923(95.5) 3921(95.4)
Yes 165(4.0) 187 (4.5) 189(4.6)
Diabetes No 3631(88.3) 3576(87.0) 3570(86.9)
Yes 479(11.7) 534(13.0) 540(13.1)
Hypertension No 2,963 (72.1) 2,855(69.5) 2,854 (69.4)
Yes 1,147 (279) 1,255(30.5) 1,256 (30.6)
Total 4,110(100.0) 4,110(100.0) 4,110(100.0)
Values are presented as number (%).
*Average no. of family member. "Average of income (In).
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Figure 1. Correspondence analysis of health expenditure burden by (A) age and (B) chronic disease type. E-M, early middle-aged; L-M, late
middle-aged; E-O, early old-aged; L-O, late old-aged; CNC, Cancer; CRB, Cerebro Vascular Disease; HRT, Heart Disease; DBT, Diabetes; HPT, Hy-

pertension.

Table 3. Catastrophic health expenditure occurrence trend of middle- and old-aged households

10% threshold occur 20% threshold occur 30% threshold occur 40% threshold occur Total
2010 1,439(35.0) 727(17.7) 396 (9.6) 223(5.4) 4.110(100.0)
2011 1,463 (35.6) 717 (17.4) 404 (9.8) 214(5.2) 4.110(100.0)
2012 1,536 (37.4) 773(18.8) 426 (10.4) 243(5.9) 4,110(100.0)
Total 4,438(36.0) 2,217(18.0) 1,226(9.9) 680 (5.5) 12,330(100.0)
Values are presented as number (%).
Table 4. Transition probability analysis of catastrophic health expen- VA

diture of middle- and old-aged households: overall

t+1

t(%)

<10 10-40 >40 Total
<10 77.89 19.93 218 100.00
10-40 3972 51.03 9.25 100.00
>40 2288 51.26 25.86 100.00
Total 63.52 3092 5.56 100.00
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9131, 01910 vl 7H A BAATARIST 07 o1 AL Zsichs)
o] Gl AOE UEh} B4 70l hEBANE G A00R 8 AT AT asA] o9l B 1% 4110 17 E

Table 5. Transition probability analysis of catastrophic health expenditure of middle- and old-aged households

. 1 (%)
Variable (%)
<10 10-40 >40 Total

Gender Male <10 80.72 17.31 1.98 100.00

10-40 42.35 4901 8.64 100.00

>40 18.00 56.40 2560 100.00

Total 67.56 27.61 483 100.00

Female <10 7048 26.80 2.72 100.00

10-40 35.51 54.27 1022 100.00

>40 2941 44.39 26.20 100.00

Total 54.80 38.07 714 100.00

Age Early middle-aged <10 91.87 7.79 033 100.00

10-40 69.36 30.06 0.58 100.00

>40 66.67 3333 0.00 100.00

Total 89.46 10.18 0.36 100.00

Late middle-aged <10 83.20 15.17 1.63 100.00

10-40 64.29 31.20 451 100.00

>40 2917 62.50 8.33 100.00

Total 79.02 1873 224 100.00

Early old-aged <10 70.38 26.73 2.89 100.00

10-40 41.06 50.34 8.59 100.00

>40 24.43 51.15 24.43 100.00

Total 56.66 36.96 6.38 100.00

Late old-aged <10 60.24 3467 5.09 100.00

10-40 28.78 58.54 12.68 100.00

>40 19.68 50.60 29.72 100.00

Total 41.31 47.48 11.21 100.00

Spouse No <10 7354 2369 2.77 100.00

10-40 38.64 51.70 9.66 100.00

>40 2872 46.28 25.00 100.00

Total 59.36 34.28 6.36 100.00

Yes <10 80.42 17.75 1.84 100.00

10-40 40.07 50.87 9.06 100.00

>40 15.09 56.90 28.02 100.00

Total 66.05 28.86 5.09 100.00

Educational level <FElementary school <10 68.17 28.28 355 100.00

10-40 3354 54.76 11.70 100.00

>40 2364 4984 26.52 100.00

Total 50.73 4053 8.74 100.00

<High school <10 81.78 16.65 1.57 100.00

10-40 4558 4840 6.02 100.00

>40 2442 56.98 18.60 100.00

Total 7164 2529 3.07 100.00

> College <10 87.06 11.87 1.07 100.00

10-40 56.52 37.83 5.65 100.00

>40 1351 48.65 37.84 100.00

Total 78.95 17.97 3.08 100.00

(Continued to the next page)
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Table 5. Continued

AL 7h-e] I o] gu] Ay o] A e Qo] B e AT« iz @

. 1 (%)
Variable t(%)
<10 10-40 >40 Total

Employment status Employed <10 83.11 15.66 1.23 100.00

10-40 474 46.47 6.12 100.00

>40 27.34 53.91 18.75 100.00

Total 7354 2362 2.83 100.00

Not employed <10 67.92 28.05 403 100.00

10-40 34.23 54.68 11.09 100.00

>40 1971 51.09 29.20 100.00

Total 4990 4096 9.13 100.00

Healthcare coverage type National health insurance <10 7742 2040 2.18 100.00

10-40 37.48 52.96 9.56 100.00

>40 21.16 52.90 2594 100.00

Total 61.93 3230 5.77 100.00

Medical assistance <10 82.85 15.28 1.87 100.00

10-40 64.20 30.86 494 100.00

>40 51.85 29.63 1852 100.00

Total 77.89 19.02 3.08 100.00

Etc. <10 83.33 8.33 8.33 100.00

10-40 57.14 2857 14.29 100.00

>40 0.00 0.00 100.00 100.00

Total 66.67 14.29 19.05 100.00

Private health insurances application  No <10 67.76 2859 365 100.00

10-40 3353 54.27 12.20 100.00

>40 1953 51.18 29.29 100.00

Total 4950 41.08 942 100.00

Yes <10 85.19 1372 1.09 100.00

10-40 54.70 42.16 313 100.00

>40 24.00 66.00 10.00 100.00

Total 7867 19.74 159 100.00

Cancer No <10 7867 19.35 1.98 100.00

10-40 40.38 50.53 9.08 100.00

>40 2354 50.00 26.46 100.00

Total 64.85 29.91 5.24 100.00

Yes <10 67.24 31.03 172 100.00

10-40 26.83 68.29 488 100.00

>40 13.33 70.00 16.67 100.00

Total 38.24 55.88 5.88 100.00

Cerebro-vascular disease No <10 78.82 19.18 2.00 100.00

10-40 40.05 51.24 8.71 100.00

>40 24.30 50.84 24.86 100.00

Total 65.06 2993 5.01 100.00

Yes <10 55.56 4028 417 100.00

10-40 41.76 41.76 16.48 100.00

>40 5.71 62.86 3143 100.00

Total 40.40 44.95 14.65 100.00
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Table 5. Continued

Variable (%)

1(%)

<10 10-40 >40 Total

Heart disease No <10 78.62 19.32 2.06 100.00
10-40 41.15 49.84 9.01 100.00

>40 22.89 51.05 26.05 100.00

Total 65.15 29.62 523 100.00

Yes <10 58.21 38.81 2.99 100.00

10-40 29.29 62.63 8.08 100.00

>40 8.70 69.57 2174 100.00

Total 37.04 55.03 794 100.00

Diabetes No <10 78.58 19.39 2.03 100.00
10-40 41.92 4907 9.02 100.00

>40 24.34 50.44 2522 100.00

Total 65.54 29.30 5.16 100.00

Yes <10 7420 2260 319 100.00

10-40 35.96 54.68 9.36 100.00

>40 10.26 51.28 3846 100.00

Total 56.38 36.19 743 100.00

Hypertension No <10 80.62 17.49 1.89 100.00
10-40 41.46 4970 8.84 100.00

>40 2451 5257 2292 100.00

Total 67.34 27.86 481 100.00

Yes <10 7432 22.88 2.80 100.00

10-40 40.03 52.27 7.69 100.00

>40 24.42 372 3837 100.00

Total 60.50 33.31 6.19 100.00
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Table 6. Determinants of catastrophic health expenditure of middle- and old-aged households

: 10% 20% 30% 40%

Variable (reference group)

Coef (SE) OR Coef (SE) OR Coef (SE) OR Coef (SE) OR

Gender (male) Female 0.34***(0.11) 1.40 0.06(0.13) 1.07 0.05(0.16) 1.06 0.28(0.20) 1.32

Age (early middle-aged) Late middle-aged 0.10(0.11) 1.1 0.04(0.17) 1.04 -0.01(0.24) 0.99 0.78**(0.40) 2.18

Early old-aged 0.57**%(0.12) 1.76 0.30%(0.17) 1.35 033(023) 139 0.92***(0.39) 250

Late old-aged 0.93***(0.13) 254 0.57***(0.18) 1.77 0.55**(0.24) 1.74 1.07*%*(0.39) 293

Spouse (no) Yes 0.68%**(0.11) 1.98 0.79%**(0.14) 221 0.80%**(0.18) 222 1.08%**(0.23) 294

Educational level <High school -0.18**(0.08) 084  -041***(0.09) 067 -045***(011) 064  -062***(0.14) 0.54

(<elementary school) > Callege 034012 071 -054***(015) 058  -071***(0.19) 043  -064***(022) 053

Employment status (employed) Not employed 0.37%**(0.07) 145 0.54***(0.08) 172 0.63***(0.10) 187 0.64***(0.12) 1.90

No. of family member -0.46***(0.04) 0.63

-0.78***(0.06) 0.46

-0.90"**(0.09) 041  -1.08***(0.12) 0.34

Income (log) -0.24***(0.06) 079 -0.01(0.07) 1.01 -0.24***(0.08) 028  -0.61***(0.11) 084

Healthcare coverage type Medical assistance ~ -1.82***(0.11) 0.16 -1.53***(0.13) 022 -147°%%(0.17) 023  -1.12***(0.20) 033
(national health insurance) Etc. 068*(033) 051 033(036) 072 0220042 081 010(047) 110

Private health insurance Yes -0.30%**(0.07) 074 -0.44**(0.09) 064  -072***(012) 048  -0.88***(0.15) 0.42
application (no)

Subjective health status -0.36***(0.03) 070  -0.42***(0.04) 0.66 -0.39***(0.05) 068  -0.53***(0.06) 0.59

No. of household members having 0.71%**(0.05) 203 0.62***(0.06) 187 0.55***(0.08) 1.74 0.38%**(0.11) 147
chronic disease

Cancer (no) Yes 1.27°**(0.14) 358 1.05%**(0.15) 2.86 097**%(0.17) 264 1.16%**(0.20) 318

Cerebro-vascular disease (no) Yes 0.52***(0.13) 1.68 0.69***(0.14) 1.98 0.79***(0.16) 220 0.85***(0.18) 2.35

Heart disease (no) Yes 0.73***(0.13) 207 0.89***(0.14) 244 0.85**(0.16) 2.35 0.63***(0.19) 1.89

Diabetes (no) Yes 0.09(0.09) 1.10 0.09(0.10) 1.10 008(012) 092 0.07(0.15) 1.08

Hypertension (no) Yes -0.19%**(0.07) 0.83 -0.24***(0.08) 0.79 -0.30%**(0.10) 0.74 0.21%(0.12) 0.81

Log likelihood -6088.3975 -4488.6819 -3151.7386 -2113.465

Wald chi2 1685.24*** 1103.19*** 698.40%** 448 38***

According to the Houseman test of fixed effect and random effect, dismissed at 1% of significance level as probability>chi®=0.015.

Coef (SE), coefficient (standard error); OR, odds ratio.
*p<0.1.**p<0.05. ***p<0.01.
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