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Objectives: Previous studies have reported that people with disabilities are more likely to be impoverished and affected by excessive
medical costs than people without disabilities. Public transfer income (PTI) reduces financial strain in low-income households. This
study examined the impact of PTl on catastrophic health expenditures (CHE), focusing on low-income households and households
with Medical Aid beneficiaries that contained people with disabilities.

Methods: We constructed a panel dataset by extracting data on registered households with disabilities from the Korea Welfare Panel
Study 2012-2019. We then used a generalized estimating equation model to estimate the impacts of PTl on CHE. A subgroup analysis
was carried out to assess the moderating effects of family income levels and health insurance types.

Results: As PTl increased, the odds ratio (OR) of CHE in households that contained people with disabilities decreased significantly (OR,
0.92; 95% confidence interval [Cl], 0.89 to 0.94; p<0.001). In particular, PTI effectively reduced the likelihood of CHE for low-income
households (OR, 0.85; 95% Cl, 0.81 to 0.89; p<0.001) and those who received medical benefits (OR, 0.78; 95% Cl, 0.68 to 0.89; p<0.001).
Conclusions: This study highlights the positive effect of PTI on decreasing CHE. Household income and the health insurance type
were significant effect modifiers, but economic barriers seemed to persist among low-income households with non-Medical Aid ben-
eficiaries. Federal policies or programs should consider increasing the total amount of PTI targeting low-income households with dis-
abilities that are not covered by the Medical Aid program.
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INTRODUCTION

The rapid increase in the aging population without a proper
social safety net in Korea has had a significant detrimental im-
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pact on the life of people with disabilities and the elderly [1].
The socioeconomic levels of households containing people
with disabilities are prominently lower than those of other
households. Higher poverty rates are also a widespread prob-
lem among households that have members with disabilities
since a larger proportion of them have public transfer income
(PTI) as a major source of income [2]. Evidence has shown that
PTl is effective in reducing income gaps by increasing the dis-
posable income of low-income households containing people
with disabilities, regardless of their ability to work. In addition,
PTI contributes to eliminating health inequity by lowering the
access barriers for those who are unable to visit clinics or hos-
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pitals due to financial difficulties [3].

However, while public assistance policies for disabled peo-
ple have been introduced and gradually improved over the
past decades, some argue that these policies have failed to
adequately compensate for the medical burden placed on
households that have members with disabilities regarding the
strict eligibility and low payout rates of the Medical Aid pro-
gram [4]. Since disabled people are inherently in poor health,
they have higher medical burdens than non-disabled people
[5]. Understanding the medical burden of households contain-
ing people with disabilities to prepare appropriate policies at
the national level is critical for achieving health equity across
the entire population. Thus, this study aimed to systematically
analyze the effect of PTI on the odds ratio (OR) of catastrophic
health expenditures (CHE) for households that have members
with disabilities.

METHODS

Data

We constructed a panel dataset by extracting data on regis-
tered households that had members with disabilities from the
Korea Welfare Panel Study 2012-2019 (7th-14th). The selection
time for our data was set based on policy changes. The disabil-
ity pension for severe disabilities and the disability allowance
for mild disabilities were revised in July 2010. Hence, data
from the 2010-2011 survey were excluded from the analysis,
as it was regarded as a wash-out period for policy implemen-
tation. Furthermore, the disability grading system was abol-
ished and the severity classification was changed in 2020;
therefore, data from the 2020 survey were also not included
[6]. Although the current grading system has been simplified,
we used the previous grading system for a more granular
analysis. Grades 1 and 2 were classified as severe disabilities,
grades 3 to 6 were classified as mild disabilities, and unregis-
tered disabled people were excluded from the beginning [7].

The observation period of this study was 8 years from 2012
to 2019, and data were only extracted from households con-
taining at least 1 person with disabilities. In total, 729 house-
holds (39.9%) had complete responses to all questions in 8
questionnaires, while 104 households (5.7%) only responded
to one questionnaire. The demographic characteristics of the
extracted households were represented by the characteristics
of each householder. In total, 1050 households were used in
the final analysis, and 9706 observations were made, corre-
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sponding to 8 years of follow-up of the initial 1369 house-
holds.

Independent variables

In this study, PTl was used as an independent variable. PTI
was defined as the total personal or household income ex-
cluding earned income. We defined it as the sum of annual in-
come from non-contributory public assistance (disability al-
lowance; basic pension; living, housing, or education benefits;
childcare allowance; voucher subsidies; etc.) and contribution-
type social insurance (public pensions, employment insurance,
and industrial accident insurance). To compare households
with various numbers of family members, PTI was equalized
by dividing it by the square root of the number of household
members.

Dependent variables

The dependent variable was the OR of CHE occurrence. We
defined CHE based on the method of the World Health Orga-
nization (2000; 2005) and Song and Shin [8]. First, we subtract-
ed food expenses (household food, dining out) from dispos-
able income, labeling the resultant outcome as “ability to pay”
(y). Disposable income referred to income that can be con-
sumed by consumption and savings among household in-
come, corresponding to the amount that can be used for re-
maining savings, excluding non-consumption expenditures
(such as taxes and medical insurance premiums) from the total
income. Next, the proportion of the annual medical burden (T)
relative to the ability to pay (y) was calculated (T/y). When T/y
exceeded certain thresholds, CHE was regarded to incur [8].
Four thresholds were applied: 40%, 30%, 20%, and 10%. Since
various thresholds were used in previous studies, we com-
pared the results of the 4 different thresholds [8]. The annual
medical burden included hospitalization fees; outpatient
treatment fees; dental treatment fees; payment for operations
(including implants, plastic surgery, etc.); and costs for medi-
cations, nursing care, postpartum care, checkups, and other
health supplements [9,10]. All income and expenses were
equalized by dividing them by the square root of the number
of household members to facilitate a comparison.

Control variables

The control variables consisted of 3 categories: householder
factors, household factors, and year dummy variables. Firstly,
the householder factors included gender, age, residential dis-
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trict, marital status, education level, employment status, self-
rated health status, underlying chronic diseases, and disability
status. Secondly, household factors included the type and
grade of disability of the disabled person in the household,
family income level, health insurance type, unmet healthcare
needs, and the number of disabled and employed people per
household. Disabilities were classified into three groups: phys-
ical disabilities (encephalopathy, visual, hearing, speech, and
facial impairment, etc.), mental disabilities (autism spectrum
disorder and other mental disorders), internal organ disabili-
ties (cardiovascular, respiratory, digestive, renal, urinary tract,
and epileptic disorders). Disabilities with high medical bur-
dens were ranked, and the highest was selected when people
had multiple disabilities. The ranking was set as follows: inter-
nal organ disability > physical disability >mental disorder [11].
Grades 1 and 2 were classified as severe disabilities, and
grades 3 to 6 were classified as mild disabilities. Unmet medi-
cal needs were considered to occur only when economic bar-
riers were involved, as measured with a questionnaire asking
whether the respondent or his or her family could not visit a
clinic or hospital because of a lack of money. Lastly, 8 dummy
variables for the years from 2012 to 2019 were used to reflect
annual policy changes.

Statistical Analysis
The research model was expressed as the following logistic

regression model.

Yie)
In (—1:7(;:11)) =a+ Px;+u; +ey

wherei =1,2,3, ...t = 2012, 2013, ...., 2019

Y, is the dependent variable that refers to whether or not
CHE occurred. x:: is the independent variable, referring to the
total amount of PTI. o is a constant term, and £ is a regression
coefficient. u; is an error term indicating unit-specific unob-
served heterogeneity for each individual that does not change
over time. e; is an error term excluding w;, and it is a value that
leaves only the portion of variation according to the individual
(1) and the time (2).

Multicollinearity was checked for all explanatory variables
before analysis. The average variance inflation factor (VIF) was
1.54, with a maximum value of 2.13 and a minimum value of
1.01, confirming that all variables had VIF values below the
reference value of 10.

For the final statistical analysis, a generalized estimating
equation (GEE) model was used to reduce the possibility of
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endogeneity of explanatory variables with a diverse mixture
of disability types and grades. This method is also useful for
estimating the average effect of the independent variable on
the dependent variable as it controls time-varying or non-
time-varying variables effectively, thereby reducing systematic
modeling errors [12]. The GEE model estimates repeatedly
measured parameters by assuming a working correlation ma-
trix that indicates the correlations between the dependent
variables [13-15]. An independent correlation structure with
the lowest quasi-likelihood information criterion value was se-
lected as the most suitable model for our study [13]. Every
analysis used a robust standard error. All statistical analyses
were performed using Stata/SE 17.0 (StataCorp., College Sta-
tion, TX, USA).

Ethics Statement

The authors of this study submitted a research proposal to
the Seoul National University Institutional Review Board, and
an exemption was approved in October 2021 (IRB No. E2110/
004-005). Since we used an open-access source of secondary
data, the anonymity of which is guaranteed by using unique
personal numbers, the risk of personal information leakage
was very low.

RESULTS

Demographic and Socioeconomic Characteristics
of Households According to the Presence of
People With Disabilities

Table 1 shows the demographic characteristics of the target
population and the control group: households with and with-

Families with Families without

Characteristics disabilities disabilities
(n=1050) (n=3808)
Characteristics of householders
Age (y) 7041126 66.2+14.7
Gender
Men 686 (65.3) 2356 (61.9)
Women 364 (34.7) 1452 (38.1)
Residential district
Urban 797 (75.9) 2929 (76.9)
Rural 253 (24.1) 879(23.1)

(Continued to the next page)
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Families with Families without

Characteristics disabilities disabilities
(n=1050) (n=23808)

Marital status

Married 580 (55.2) 2042 (53.6)

Not married 470 (44.8) 1766 (46.4)
Education level

High school or above 372(35.4) 1918 (50.4)

Middle school or lower 678 (64.6) 1890 (49.6)
Employment

Employed 604 (57.5) 1541 (40.5)

Not employed 446 (42.5) 2267 (59.5)
Self-rated health status

Good 577 (54.9) 2641 (69.4)

Poor 473 (45.1) 1167 (30.7)
Underlying chronic diseases

Yes 858 (81.7) 2641 (69.4)

None 192 (18.3) 1167 (30.7)
Disability status of householders

Yes 697 (66.4) 0(0.0)

No 353(33.6) 3808 (100)

Characteristics of households

Annual household income 1881.8£1527.7  2643.6%2601.1

(10 000 KRW)'
Family income level?

Non-low-income families 399(38.0) 2115 (55.5)

Low-income families 651(62.0) 1693 (44.5)
Health insurance type

National Health Insurance 837 (79.7) 3503(91.9)

Medical Aid 213(20.3) 305(8.1)
No. of disabled family members

1 970(92.4) 0(0.0)

2 72(6.9) 0(0.0)

3 8(0.7) 0(0.0)
No. of employed family members

0 135(12.9) 979(25.7)

1 525 (50.0) 1907 (50.1)

2 326 (31.1) 772 (20.3)

>3 64 (6.0) 150 (3.9)
PTI/Household income, %?* 48.3 26.6
Annual medical burden/ 244 12.1

Ability to pay (T/y), %

Values are presented as mean % standard deviation or number (%).

PTI, public transfer income; KRW, Korean won.

'Annual household income is represented as the median value of equivalized
household disposable income.

Families with low-income defined as lower than 60% of median equivalized
household disposable income.

*PTI/Household income is represented as the proportion of PTI to the house-
hold income.
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out disabilities based on the data from the 14th wave (2019).
Compared to householders of non-disabled families, house-
holders of disabled families tended to be older, less educated,
and unhealthier. Despite their low health status due to over-
lapping disabilities and chronic diseases, the ratio of employed
people per household was higher. They also had lower house-
hold income and received Medical Aid benefits more often.
The proportion of PTI to household income was higher among
families with disabilities (48.3%) than among families without
disabilities (26.6%), implying a higher dependency on public
assistance among low-income disabled families. Moreover,
the proportion of medical burden to the ability to pay was
higher among households with disabilities (24.4%) than
among households without disabilities (12.1%).

Figure 1A describes annual trends in PTl and its beneficia-
ries among households with disabilities. The amount of PTI
gradually increased each year, and the increase was the larg-
est in 2015 when the National Basic Living Benefit system
was expanded and reorganized into a customized livelihood,
housing, education, and medical benefits system. In contrast,
the percentage of beneficiaries remained relatively constant.
Figure 1B presents trends in average PTl and medical burden
according to the household income quintile among house-
holds with disabilities based on the data from the 14th wave
(2019). The bar graphs indicate the mean value of total PTI di-
vided by the household income quintile. The line graph illus-
trates the mean percentage of medical burden relative to dis-
posable income. Higher-income quintiles received more PTI
because wealthier families can afford to contribute to social
insurance systems, which leads to receiving more income from
social insurance pensions. It was also found that receiving a
greater amount of PTl reduced the household medical burden.
A high medical burden was a key predictor of the occurrence
of CHE.

Impact of Public Transfer Income on Catastrophic
Health Expenditures Using a Generalized
Estimating Equation Model

Table 2 demonstrates the GEE results, and a sensitivity anal-
ysis was performed with 4 thresholds (40, 30, 20, and 10%).
These thresholds were defined by the percentage of the annu-
al medical burden relative to the ability to pay (T/y). When an-
nual PTl increased by 1 million Korean won (KRW), the OR of
CHE occurrence decreased significantly at all thresholds: At
the threshold of 40%, the OR was 0.92 (95% confidence inter-
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Figure 1. (A) Annual trends of PTl and its beneficiaries among households with disabilities. (B) Average PTl and medical burden
according to the household income quintile among households with disabilities (2019). PTI, public transfer income; KRW, Korean

won.

val [Cl], 0.89 to 0.94; p<0.001), the OR at 30% was 0.94 (95%
Cl,0.92 t0 0.96; p<0.001), the OR at 20% was 0.95 (95% Cl, 0.94
10 0.97; p<0.001), and the OR at 10% was 0.97 (95% Cl, 0.96 to
0.99; p<0.001). Our findings proved that PTI had a greater ef-
fect on reducing CHE among households who suffer from
higher medical burdens.

At the threshold of 40%, which indicates the highest pro-
portion of the medical burden, the OR of CHE occurrence de-
creased among householders who are men (OR, 0.67; 95% (|,
0.50 to 0.88; p<0.01), and householders with a higher self-
rated health status (OR, 0.52; 95% Cl, 0.44 to 0.61; p<0.001).
However, the odds of CHE occurrence significantly increased
among older householders (OR, 1.03; 95% Cl, 1.02 to 1.04;
p<0.001), householders who lived in rural areas (OR, 1.27;
95% Cl, 1.06 to 1.52; p<0.05), married householders (OR, 1.50;
95% Cl, 1.11 to 2.02; p<0.01), employed householders (OR,
1.97; 95% Cl, 1.58 to 2.45; p<0.001), and householders with
underlying chronic diseases (OR, 1.69; 95% Cl, 1.27 to 2.26;
p<0.001). Using households with people who had physical
disabilities as a reference group, households with people who
had mental disabilities had a lower OR of CHE occurrence (OR,
0.41; 95% Cl, 0.26 to 0.64; p<0.001), while households with
people who had internal organ disabilities had a higher OR of
CHE occurrence (OR, 1.90; 95% Cl, 1.37 to 2.64; p<0.001). No
statistically significant difference was found between mild and
severe disability grades. The most important finding was that
the OR of CHE occurrence was about 2 times higher in low-in-
come families than in non-low-income families at all thresh-
olds. Furthermore, compared to Medical Aid beneficiaries,

households with health insurance coverage were 3-5 times
more likely to experience CHE.

Subgroup Analysis of Catastrophic Health
Expenditures Occurrence by Family Income Level

Table 3 presents our findings regarding the effect of PTl on
the occurrence of CHE according to family income level, with a
cut-off value of 40%. When annual PTl increased by 1 million
KRW, the OR of CHE occurrence was 0.94 (95% Cl, 0.91 to 0.96;
p<0.001) among non-low-income families with disabilities,
while the OR of CHE occurrence was 0.85 (95% Cl, 0.81 to 0.89;
p<0.001) among low-income families. This implies that the ef-
fect of reducing the occurrence of CHE due to PTl was greater
in low-income households with disabilities. In particular, the
OR of CHE occurrence was drastically higher among low-in-
come households with health insurance coverage who could
not receive Medical Aid benefits.

Subgroup Analysis of Catastrophic Health
Expenditures Occurrence by Health Insurance
Type

Table 4 shows the effect of PTI on the occurrence of CHE ac-
cording to health insurance type, with a cut-off value of 40%.
When annual PTl increased by 1 million KRW, the OR of CHE
occurrence was 0.92 (95% Cl, 0.90 to 0.95; p<0.001) among
households with health insurance coverage, while the OR of
CHE occurrence was 0.78 (95% Cl, 0.68 to 0.89; p<0.001) among
households receiving Medical Aid benefits. The type of health
insurance had a moderating effect on the relationship between

n
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PTl and CHE occurrence, especially among low-income fami- using households with people who had physical disabilities as
a reference, households with people who had mental disabili-

ties showed a lower likelihood of CHE occurrence, while house-

lies. Moreover, households with health insurance coverage ex-
perienced CHE occurrence differently among disability types:

Variables
Independent variable
Public transfer income (unit: 1 million KRW)
Covariates
Householder factors
Gender (Ref: women)
Age
Residential district (Ref: urban)
Marital status (Ref: none)
Education level (Ref: middle school or lower)
Employment status (Ref: none)
Self-rated health status (Ref: poor)
Chronic diseases (Ref: none)
Disabled householders (Ref: none)
Household factors
Disability type (Ref: physical disabilities)
Mental disabilities
Internal organ disabilities
Disability grade (Ref: mild)
Severe
Family income level (Ref: non-low-income families)
Health insurance type (Ref: Medical Aid)
Unmet medical needs (Ref: none)
No. of disabled family members
No. of employed family members
Year dummy variables
Year (Ref: 2012)
2013
2014
2015
2016
2017
2018
2019
Constant
No. of observations
No. of groups
Wald chi square (24)
Link
Family
Correlation

Values are presented as odds ratio (95% confidence interval).

Ref, reference value.

=40%

0.92(0.89, 0.94)***

0.67 (0.50, 0.88)**
1.03(1.02, 1.04)***
1.27 (1.06, 1.52)*
1.50(1.11, 2.02)**
1.15(0.92, 1.44)
1.97 (1.58, 2.45)***
0.52 (0.4, 0.61)***
1.69(1.27, 2.26)***
0.85(0.69, 1.05)

0.41(0.26, 0.64)***
1.90(1.37, 2.64)***

1.03(0.83, 1.28)
1.71(1.38, 2.13)***
3.12(2.31, 4.23)**
1.30(0.82, 2.08)
1.02(0.76, 1.37)
0.99(0.87, 1.12)

1.15(0.90, 1.45)
0.89(0.68, 1.16)
0.92(0.71,1.18)
1.13(0.87, 1.47)
1.29(0.99, 1.68)
1.20(0.91, 1.57)
1.29(0.98, 1.70)
0.00(0.00, 0.01)***
9706
1829
588.9%**
Logit
Binomial
Independent

=30%

0.94(0.92, 0.96)***

0.78(0.62, 0.98)*
1.03(1.02, 1.04)***
1.16(0.98, 1.37)
1.22(0.95, 1.39)
1.15(0.96, 1.39)
1.69 (1.39, 2.04)***
0.50(0.43, 0.57)***
1.72(1.36,2.18)***
0.77(0.64, 0.92)**

0.35(0.25, 0.50)***
1.71(1.27, 2.29)***

1.18(0.98, 1.41)
1.99(1.67, 2.38)***
3.54(2.78, 4.50)***
1.08(0.68, 1.71)
1.12(0.87, 1.44)
1.03(0.92, 1.16)

1.01(0.83, 1.
0.90(0.72,1
0.90(0.73,1
1.04(0.83, 1.30)
1.04(0.83, 1
1.10(0.88, 1.
1.11(0.88, 1.40)
0.01(0.00, 0.01)***
9706
1829
725.9%**
Logit
Binomial
Independent

=20%

0.95(0.94, 0.97)***

0.77 (0.63, 0.94)*
1.03(1.02, 1.04)***
1.15(0.99, 1.34)
1.27(1.03, 1.57)*
1.19(1.01, 1.41)*
1.60(1.35, 1.91)***
0.49 (0.43, 0.55)***
1.52(1.27, 1.83)***
0.72(0.61, 0.85)***

0.40(0.30, 0.54)***
1.53(1.16, 2.01)**

1.25(1.05, 1.48)*
2.05(1.77, 2.36)***
4.20(3.41,5.19)**
1.14(0.72,1.79)
1.17(0.94, 1.44)
1.02(0.92, 1.13)

0.95(0.80, 1.13)
0.86 (0.72, 1.04)
0.87(0.73, 1.04)
0.89(0.74, 1.08)
0.98(0.81,1.19)
0.97(0.80, 1.19)
1.13(0.93, 1.37)
0.01(0.00, 0.02)***
9706
1829
914.1%**
Logit
Binomial
Independent

=10%

0.97(0.96, 0.99)***

0.84(0.69, 1.02)
1.02 (1.02, 1.03)***
1.08(0.93, 1.25)
1.20(0.98, 1.48)
1.12(0.95, 1.32)
1.39(1.17, 1.65)***
0.49 (0.43, 0.55)***
1.86(1.58, 2.19)***
0.65 (0.55, 0.76)***

0.49 (0.37, 0.65)***
1.68 (1.25, 2.24)**

1.12(0.94, 1.34)
2.31(2.00, 2.67)***
5.12 (4.20, 6.25)***
0.96 (0.62, 1.47)
1.35(1.06, 1.72)*
0.94(0.84, 1.04)

1.08(0.93, 1.25)
0.92(0.78, 1.08)
0.88(0.75, 1.04)
0.91(0.77, 1.06)
1.10(0.93, 1.30)
1.05(0.88, 1.26)
1.05(0.88, 1.26)
0.02 (0.01, 0.04)
9706
1829
940.2***
Logit
Binomial
Independent

'The proportion of medical burden to the household's disposable income used as a threshold to determine the occurrence of catastrophic health expenditures.

*p<0.05, **p<0.01, ***p<0.001.
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Variables Non-low-income Low income

Independent variable

Public transfer income
(unit: 1 million KRW)

Covariates
Householder factors
Gender (Ref: women) 0.61(0.29, 1.30) 0.66 (0.50, 0.85)**
Age 1.06(1.03, 1.08)*** 1.02(1.00, 1.03)**
Residential district (Ref: urban) 1.69 (1.14, 2.49)** 1.18(0.97, 1.44)
Marital status (Ref: none) 0.97 (0.47, 2.00) 1.79(1.34, 2.39)***

Education level 1.12(0.75, 1.68) 1.18(0.92, 1.53)
(Ref: middle school or lower)

Employment status (Ref: none) 2.77 (1.82, 4.22)*** 1.57 (1.22, 2.03)*

Self-rated health status 0.46 (0.32, 0.65)*** 0.55(0.46, 0.65)***
(Ref: poor)

Chronic diseases (Ref: none) 1.32(0.78, 2.23)

Disabled householders 0.65(0.45, 0.95)*
(Ref: none)

Household factors
Disability type (Ref: physical disabilities)
Mental disabilities 0.06 (0.01, 0.32)** 0.57(0.37, 0.87)*
Internal organ disabilities ~ 2.13(1.23, 3.68)** 1.81(1.25, 2.64)**
Disability grade (Ref: mild)
Severe 1.20(0.77,1.87)

Health insurance type 1.68(0.65, 4.36)
(Ref: Medical Aid)

Unmet medical needs

0.94(0.91, 0.96)*** 0.85(0.81, 0.89)***

1.74(1.23, 2.45)**
1.02 (0.80, 1.30)

1.06 (0.83, 1.36)
2.47(1.74, 3.51)***

1.26(0.25,6.42)  1.33(0.82, 2.16)

(Ref: none)

No. of disabled family 1.58 (0.87, 2.88) 0.84(0.60, 1.20)
members

No. of employed family 0.95(0.78, 1.15) 1.05(0.88, 1.25)
members

Year dummy variables
Year (Ref: 2012)

2013 0.92(0.60,1.41)  1.26(0.95, 1.68)
2014 0.70(0.40,1.20)  1.02(0.75, 1.39)
2015 0.81(0.52,1.27)  1.05(0.77, 1.42)
2016 0.89(0.54,1.46)  1.42(1.04,1.95)*
2017 0.88(0.53,1.48)  1.74(1.27,2.37)***
2018 0.67(0.38,1.17)  1.72(1.24, 2.38)**
2019 0.75(0.42,1.34)  1.84(1.33, 2.55)***

Constant 0.00(0.00, 0.01)*** 0.02(0.01, 0.06)

No. of observations 3843 5863

No. of groups 1059 1341

Wald's chi-square (23) 200.3*** 360.1***

Link Logit Logit

Family Binomial Binomial

Correlation Independent Independent

Values are presented as odds ratio (95% confidence interval).

Ref, reference value.

'Catastrophic health expenditure was defined as a proportion of medical
burden to the household's disposable income greater than 40%.
*p<0.05, **p<0.01, ***p<0.001.

Impact of PTl on CHE for the Disabled

National Health

Medical Aid
Insurance

Variables

Independent variable

Public transfer income
(unit: 1 million KRW)

Covariates
Householder factors
Gender (Ref: women) 0.63(0.46, 0.86)** 0.90(0.50, 1.61)
Age 1.03(1.02, 1.05)*** 1.01(0.99, 1.03)
Residential district (Ref: urban) 1.23 (1.02, 1.48)*  1.42(0.77, 2.62)
Marital status (Ref: none) 1.54(1.10, 2.15)*  1.55(0.80, 3.02)

Education level (Ref: middle  1.14(0.90, 1.44) 1.58(0.88, 2.85)
school or lower)

Employment status (Ref: none) 1.96 (1.56, 2.46)*** 1.54 (0.60, 3.97)

Self-rated health status 0.51(0.43, 0.60)*** 0.65(0.37, 1.137)
(Ref: poor)

Chronic diseases (Ref: none)  1.58 (1.17, 2.13)**  2.76 (0.82, 9.22)

Disabled householders 0.85(0.69, 1.06) 1.23(0.58, 2.59)
(Ref: none)

Household factors
Disability type (Ref: physical disabilities)
Mental disabilities 0.42 (0.26, 0.68)*** 0.28(0.08, 0.92)*
Internal organ disabilities ~ 2.30(1.62, 3.26)*** 0.37(0.12, 1.13)
Disability grade (Ref: mild)
Severe 0.99(0.79,1.24)  1.45(0.81, 2.60)

Family income level (Ref: 1.72 (1.38, 2.14)*** 0.98 (0.32, 3.01)
non-low-income families)

Unmet medical needs

0.92(0.90, 0.95)*** 0.78(0.68, 0.89)***

1.19(0.71,2.00)  1.66(0.63, 4.36)

(Ref: none)

No. of disabled family 0.95(0.69,1.31)  1.26(0.67, 2.36)
members

No. of employed family 0.98(0.86, 1.12) 1.14(0.76, 1.70)
members

Year dummy variables
Year (ref=2012)

2013 1.11(0.86, 1.44)  1.43(0.71,2.88)
2014 0.88(0.66,1.16)  1.04(0.45, 2.38)
2015 0.90(0.61,1.17)  1.09(0.46, 2.56)
2016 1.10(0.83,1.45)  1.71(0.72, 4.04)
2017 1.28(0.97,1.68)  1.72(0.67, 4.41)
2018 1.23(0.92,1.64)  1.06(0.37, 3.06)
2019 1.35(1.01, 1.81)*  0.73(0.20, 2.63)
Constant 0.01(0.00, 0.02)*** 0.02(0.00, 0.15)***
No. of observations 7771 1935
No. of groups 1553 403
Wald's chi-square (23) 505.4%*** 61.5***
Link Logit Logit
Family Binomial Binomial
Correlation Independent Independent

Values are presented as odds ratio (95% confidence interval).

Ref, reference value.

'Catastrophic health expenditure was defined as a proportion of medical
burden to the household's disposable income greater than 40%.

*p<0.05, **p<0.01, ***p<0.001.
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holds with people who had internal organ disabilities showed
a higher likelihood. However, this result was not replicated
among households receiving Medical Aid benefits.

DISCUSSION

In this study, we examined the impact of PTI on CHE, focus-
ing on low-income households and households with Medical
Aid beneficiaries that contained people with disabilities. Our
findings revealed that PTI had a positive effect on reducing
the medical expenses of households with disabilities, particu-
larly low-income families and households with Medical Aid
beneficiaries. These results correspond to previous studies find-
ing that low-income households containing people with dis-
abilities heavily rely on PTI [16-19]. PTI promotes the economic
independence and stability of households by compensating
for the loss of income caused by loss of working ability and
other costs incurred by the disability itself.

Most importantly, the family income levels and the type of
health insurance appeared to be major moderating factors for
CHE. Similar results have also been reported in previous stud-
ies [20-23]. Since health insurance coverage covers a relatively
low proportion of expenses in Korea, out-of-pocket payments
for medical services can be a critical factor causing excessive
financial strain on households that are non-Medical Aid bene-
ficiaries. While households with health insurance tended to be
wealthier than Medical Aid beneficiary households, economic
barriers seemed to persist due to substantial out-of-pocket
payments. Furthermore, consistent with previous findings,
households with people who had internal organ disabilities
had the highest medical expenses, but the severity of the dis-
ability was not associated with any significant differences [11].

Based on the study findings, we first suggest that when de-
signing or evaluating policies aimed to alleviate financial dis-
tress for households containing people with disabilities, vari-
ous social determinants of health should be considered. De-
terminants include household income, the type of health in-
surance, types of disabilities, and regional disparities [24]. Next,
tailored services and support programs must be developed for
households with low-income that are not eligible for Medical
Aid, which had a substantial proportion of unmet medical
needs [25]. Lastly, to fully compensate for essential living ex-
penses and reduce financial distress for households with dis-
abilities, the PTI system must be expanded and the benefit
level should be increased [26-28].

Journal of
Preventive Medicine
Public Health

There are several limitations to this study. First, the income
of households with disabilities may have been underestimated,
as the Korean Welfare Panel oversampled low-income house-
holds. Second, heterogeneity in disability type and grade may
have caused representation issues of the disabled population,
which was not sufficiently controlled. Third, the direct effect of
PTI on CHE could have been affected by annual policy chang-
es. By utilizing a GEE model, this study attempted to solve the
endogeneity problem of explanatory variables and to under-
stand the average effect on each outcome variable. We also
conducted an analysis using cluster-robust standard error for
household panel ID units to prevent the overestimation issue
found in unbalanced panel data. In this regard, future studies
should establish a large-scale prospective cohort for each type
of disability to conduct a subgroup analysis, and should apply
statistical methodologies that better illustrate causal inference.

Despite these limitations, this is the first study to investigate
the effect of PTI on the occurrence of CHE by utilizing longitu-
dinal data from about 1050 households with disabilities. The
findings of this study contribute to evidence-based decision-
making to create a safety net through a plan to expand the PTI
system to prevent individuals with disabilities and households
with disabled members from falling into the poverty trap.
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