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Analyses of Factors Related to the Incurrence of Catastrophic Health
Expenditure: Does Elderly in Households Matter?

Jun Hyuk Koo', Jae Yeon Jeong', Woo-Ri Lee', Ki-Bong Yoo"?

'Department of Health Administration, Yonsei University Graduate School; *Department of Information & Statistics, Yonsei University College of Science &
Technology, Wonju, Korea

Background: The purpose of this study is to explain the factors influencing the incurrence of catastrophic health expenditure of
national health insurance households using panel data observed over a long period.

Methods: The study targeted 3,652 households who had no censoring during the 11-year survey period (2007-2017) and
householders whose insurance type was consistently maintained as national health insurance. Generalized estimating equations were
adopted to identify factors affecting the occurrence of catastrophic health expenditure at 20%, 30%, and 40% threshold levels. A
subgroup analysis was conducted by categorizing groups depending on the existence of the elderly in the household.

Results: For the last 11 years, the incidence of catastrophic health expenditure in the households without the elderly decreased
slightly at all threshold levels, but the households with the elderly seemed to be increased. At baseline, household type showed a
statistically significant relationship with all other variables. The results of generalized estimating equations analyses show that
household income was not significant at all threshold levels in the households without elderly. On the other hand, in the households
with the elderly, the 2nd (odds ratio [OR], 1.33-2.05) and 3rd quintile groups (OR, 1.25-2.55) were more likely to have catastrophic
health expenditure compared to the 1st quintile of household income group.

Conclusion: As the amount of health expenditures relative to the ability to pay is increasing in households with the elderly, the
application of an intervention followed by consistent monitoring is needed. This study found that there were differences in
influencing factors according to the presence of the elderly in the households. In particular, in households with the elderly,
interesting results have been drawn regarding the occurrence of catastrophic health expenditure in the near-poor, so additional
research is required.
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Variable

Description

Dependent variable
Catastrophic health expenditure incurrence
Independent variables

Household characteristics No. of family members

% of workers in household
% of elderly in household

Threshold level: 20%, 30%, 40%; 1

(ves). 0 (no)

% of disabled peaple in household

% of people with chronic diseases in household

% of people with four major severe diseases in household

Equivalized disposable household income; 1 (1st quintile-poorest}-5 (5th quintile-richest)
Private health insurance; 1 (yes), 0 (no)

Region; 1 (special city, metropolitan city, city), O (county, consolidated city—county)

Householder characteristics
Age

Gender; 1 (female), O (male)

Education level; 1 (no formal education-elementary school graduates), 2 (middle school students-middle school
graduates), 3 (high school students-high school graduates), 4 (college students or higher)

Subjective health; 1 (bad), 2 (normal), 3 (good)

Spouse; 1 (yes), 0 (no)
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Table 2. Incurrence of catastrophic health expenditure (unit: %)
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Catastrophic health expenditure incurrence at each threshold level

Variable Household Household without elderly Household with elderly
20% 30% 40% HE/AP 20% 30% 40% HE/AP 20% 30% 40% HE/AP
Year
2007 12.62 6.38 331 864 421 2.09 1.04 484 24.04 12.25 6.42 13.84
2008 12.95 6.63 381 892 430 1.68 0.69 475 23.70 12.77 167 141
2009 13.01 6.65 389 9.01 3.76 1.53 0.81 466 2378 1263 147 14.08
2010 1279 6.87 356 8.98 359 1.82 083 459 23.02 1249 6.59 13.86
2011 13.39 731 375 939 337 1.77 0.86 473 23.88 1312 6.78 14.27
2012 15.14 758 408 9.9 349 1.33 0.50 478 26,53 13.70 7.58 15.00
2013 14.79 731 372 967 301 1.59 063 454 2573 12.63 6.60 14.44
2014 13.88 745 372 963 283 0.98 0.29 4.46 2385 13.28 6.82 14.28
2015 14.76 8.1 433 9.86 331 0.89 0.35 437 24.67 14.35 1.6 14.62
2016 15.64 8.90 5.56 10.66 228 084 0.24 iy 26.82 15.65 10.02 15.89
2017 17.47 10.38 561 11.10 254 0.99 043 451 29.31 17.82 972 16.33
Income
1st quintile 2841 14.66 7.36 15.56 9.34 455 240 781 31.31 16.20 8.11 16.73
2nd quintile 2588 14.46 8.21 1459 8.20 358 1.70 6.94 31.04 17.64 10.12 16.83
3rd quintile 14.29 8.10 456 9.9 430 2.29 1.18 519 2270 1325 7.56 14.16
4th quintile 6.69 326 1.81 6.35 233 0.91 0.29 409 16.11 8.35 5.11 11.24
5th quintile 325 1.45 0.69 479 1.83 063 0.19 389 922 4.89 281 858
Total 14.22 760 412 9.62 3.39 1.44 0.63 461 2513 13.80 765 14.66

Income as equivalized disposable household income (quintile). HE/AP as (health expenditure over ability to pay)x100.
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Table 3. General characteristics at baseline (2007)

Analyses of Factors Related to the Incurrence of Catastrophic Health Expenditure

Household without elderly

Variable Household (N=3,652) (N<2.109 Household with elderly (N=1,543) tvalue/x*
% of health expenditure on ability to pay 8.6£11.9 (0, 882) 4.8+75 (0, 68.9) 13.8+145 (0, 88.2) 23"
No. of family members 2813 (1, 8) 3012 (1, 7) 2413 (1, 8) 16517
No. of workers 13:09 (0, 5) 15:08 (0, 5) 1.1£1.0 (0, 5) 13167
No. of elderly 0608 (0, 3) 14405 (1, 3) -
No. of disabled people 0.2:04 (0, 3) 01103 (0, 3) 0.3:05 (0, 3) 1026™
No. of people with chronic diseases 1.0:09 (0, 7) 0.6:0.8 (0, 6) 14107 (0, 7) -30.00"
No. of people with four major severe diseases 0103 (0, 2) 0102 (0, 2) 02:04 (0, 2) 1047
Income (unit: 1,000,000 won) 17.0£14.4 (-41.4, 3347 21.0+16.3 (-41.4, 334.7) 11.6+8.8 (-9.6, 97.8) 2250
Private health insurance 706.97"
Yes 2,159 (59.12) 1,637 (77.62) 522 (33.83)
No 1,493 (40.88) 472 (22.38) 1,021 (66.17)
Region 25367
Special city, metropolitan city, city 2,651 (72.59) 1,743 (82.65) 908 (58.85)
County, consolidated city—county 1,001 (27.41) 366 (17.35) 635 (41.15)
Gender 9064
Female 759 (20.78) 323 (15.32) 436 (28.26)
Male 2893 (79.22) 1,786 (84.68) 1,107 (71.74)
Age (yr) 55.2+14.8 (21, %) 465:109 (21, B4) 67.1+106 (24, 96) -56.96
Education level 697.15"
Elementary school graduates or lower 1,191 (32.61) 341 (16.17) 850 (55.09)
Middle school students-graduates 484 (13.25) 265 (12.57) 219 (14.19)
High school students-graduates 1,118 (30.61) 814 (38.60) 304 (19.70)
College students or higher 859 (23.52) 689 (32.67) 170 (11.02)
Subjective health 47530
Bad 843 (23.08) 267 (12.66) 576 (37.33)
Normal 834 (22.84) 391 (18.54) 443 (28.71)
Good 1,975 (54.08) 1,451 (68.80) 524 (33.96)
Spouse 6332
Yes 2,688 (73.60) 1,657 (78.57) 1,031 (66.82)
No 94 (26.40) 452 (21.43) 512 (33.18)
Xflues are presented as meansstandard deviation (min, max) or number (%). Income as equivalized disposable household income.
p<0.001.
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Table 4. Results of generalized estimating equations analyses (household: N=3,652, observations=40,172)
Variable Catastrophic health expenditure incurrence at each threshold level
20% 30% 40%

No. of family members 0.792"" (0.737-0.852) 0.710"" (0.635-0.794) 0635 (0.553-0.729)
Proportion of workers in household 0.481"" (0.434-0533) 0405 (0.355-0.461) 031" (0.261-0.371)
Proportion of elderly in household 1688 (1.417-2.010) 1.663"" (1.322-2.092) 1567 (1.150-2.135)
Proportion of disabled people in household 1.452"" (1.240-1.700) 1573™ (1.317-1.879) 1451 (1.178-1787)
Proportion of people with chronic diseases in household 2747 (2.368-3.186) 2153 (1.767-2.624) 1.708™ (1.305-2.235)
Proportion of people with four major severe diseases in household 279" (2.402-3.255) 2591 (2.200-3.050) 2.547"" (2.106-3.080)
Equivalized disposable household income (ref: 1st quintile)

2nd quintile 1.339™" (1.215-1.476) 1617 (1.427-1.833) 20217 (1.703-2.390)

3rd quintile 1283 (1.140-1.443) 1837 (1577-2.140) 2566 (2.077-3171)

4th quintile 1.072 (0.926-1.240) 1530 (1.256-1.863) 23717 (1.813-3.101)

5th quintile 0.804" (0.67-0.964) 1.226 (0.949-1.585) 1876 (1.305-2.699)
Private health insurance (ref: no)

Yes 0785 (0.711-0.867) 0673 (0.587-0.771) 0562 (0.467-0.676)
Region (ref: special city, metropolitan city, city)

County, consolidated city-county 11117 (1.010-1.229) 1.204” (1.071-1.353) 1.344™ (1.166-1.550)
Gender (ref: male)

Female 1.127 (0.940-1.352) 1.363" (1.088-1.707) 1689 (1.270-2.246)
Age 1017 (1.011-1.024) 1.022"" (1.014-1.030) 1027 (1.015-1.038)
Education level (ref: elementary school graduates or lower)

Middle school students-middle school graduates 0.748"" (0.656-0.854) 0.712™ (0.601-0.845) 0643 (0522-0.792)

High school students-high school graduates 0.778™ (0.682-0.887) 0.716™" (0.605-0.846) 0.608™" (0.486-0.761)

College students or higher 0.682"" (0.569-0.818) 0.587"" (0.458-0.751) 0.578" (0.416-0.802)
Subjective health (ref: bad)

Normal 0565 (0.523-0.610) 0524 (0.475-0578) 0.504™" (0.442-0.576)

Good 0439™ (0.400-0.483) 0437 (0.386-0.494) 0385 (0.325-0.457)
Spouse (ref: no)

Yes 2126™ (1.757-2573) 2680 (2.112-3.401) 3648™" (2.738-4.860)
Values are presented as odds ratio (95% confidence interval).

Ref, reference.
"p<0.05. “p<0.01. “p<0.001.
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