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Abstract
Background: Due to End-Stage Renal Disease, patients who have received dialysis for more than three
months or who have already received a kidney transplant are eligible for registration as the Kidney Disabled
in Korea. This study aimed to identify the severity between the Kidney and Non-Kidney Disabled by the
number of chronic diseases, out-of-pocket expenditure, and quality of life.

Methods: This study used the Korean Health Panel from 2009 to 2013. We compared the number of chronic
diseases, out-of-pocket expenditure, and quality of life between the Kidney and Non-Kidney Disabled. The
Non-Kidney Disabled included heart, liver, respiratory organ, colostomy or urostomy, and epilepsy. Chi-
Square, t-test, and ANCOVA were conducted, and then the trends for �ve years were explored through panel
analysis.

Results: Of the 308 subjects, 136 (44.2%) had Kidney Disability and 172 (55.8%) had Non-Kidney
Disabilities. The number of chronic diseases was 4.7 in the Kidney Disabled and 3.3 in the Non-Kidney
Disabled (P<0.001). The annual out-of-pocket expenditure for the Kidney Disabled was $1,310 and that for
the Non-Kidney Disabled $812 (P<0.001). Today’s subjective health status for the quality of life (from the
worst 0 points to the best 100 points ) was 48.9 for the Kidney Disabled and 60.4 for the Non-Kidney
Disabled (P<0.001). In addition, the �ve years trends for the number of chronic diseases, annual out-of-
pocket medical expenditure, and quality of life also differed between the Kidney and the Non-Kidney
Disabled (P<0.01).

Conclusion: The Kidney Disabled was more serious than the Non-Kidney Disabled in the aspect of the
number of chronic diseases, the out-of-pocket medical expenditure, and quality of life. Therefore, it is
necessary to consider greater interest in the health care of the Kidney-Disabled people in terms of equity.

Background
In addition to inequality in modern society, the equity of health is deepening further, which could put more
emphasis on health policies. In order to achieve the policy goal of inclusive welfare management, the health
level of the disabled should be a major research task. Nevertheless, it is rare to study the health of people
with disabilities, especially those with internal-organ disabilities. According to the law on the welfare of the
disabled, it means that disabled people have physical or mental disabilities and are signi�cantly restricted in
their daily lives or social activities. Types of physical disorders are external-physical and Internal-organ
disabled. In Korea, patients with end-stage renal disease (ESRD) who have received dialysis for more than
three months or kidney transplantation (KT) can register as the Kidney Disabled.

The ESRD has not only more severity than other chronic diseases but also more medical expenditure
absolutely in the world. Renal replacement therapy (RRT) including peritoneal dialysis (PD), hemodialysis
(HD) or KT is essential for ESRD. Besides, the key risk factors of ESRD such as diabetes and hypertension
have been increased [1]. The prevalence of ESRD among diabetes and hypertension had over 4–10 times in
the general population [2–4]. ESRD will be increased more with the aging population and increasing
lifespan. Medical expenditure of ESRD will be increased more and more and will be a big problem with their
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remaining life. Therefore, it is possible to predict that the Kidney Disabled persons have a worse degree of
severity, medical expenditure, and quality of Life (QOL) than those of Non-Kidney Disabilities.

The increase in ESRD is expected to increase the number of people with kidney disabilities in the future.
ESRD, in particular, has already experienced physical and mental crises due to its pathologic nature. They
have been frustrated by long-term disease management and high medical spending. Also, due to health
di�culties, only about 22% of HD and 36% of PD patients worked full-time [5]. The subjects have �nancial
di�culties, and the national burden is increasing. The registered disabled on the act receive a variety of
medical bene�ts compared to the general population. In Korea, people receiving Medical Aid (MA) in general
population is about 3%, but the disabled persons receiving MA is about 30%. The burden of government is
also increasing more and more.

Public awareness of the seriousness of ESRD is also relatively low compared to cancer and stroke.
Compared to the other internal-organ disabled people, information on the Kidney Disabled is relatively poor
because of little studies [6]. Therefore, various medical welfare programs suitable for the Kidney Disabled
are not actively applied. Also, there have been few studies on multimorbidity, annual OOP expenditure, and
QOL for the Kidney disabled [5]. So, we aimed to identify the relative severity between the Kidney and Non-
Kidney Disabled by the number of chronic diseases, annual OOP expenditure, and QOL, using Korea Health
Panel (KHP) from 2009 to 2013.

Methods

Data source
The study used KHP data co-organized by the Korea Institute for Health and Social Affairs (KIHASA) and the
National Health Insurance (NHI) Corporation. KHP data is representative national data that provided
scienti�c data on medical service use, expenditure, health behavior, QOL, etc. The survey was launched in
2008, and further surveys such as health behaviors and QOL were launched in 2009. The subjects were
selected by strati�cation multistage random sampling and have examined the same or slightly modi�ed
variables every year to date. The data are opened to the public for various policy decisions after a data
wash period of approximately three years.

This study analyzed longitudinal KHP data without weight. This is because the biasness will be reliable than
unbiasness of samples, as the number of people with Internal-organ disabled is small, but all Internal-organ
disabled was included. In addition, it is expected that factual identi�cation of subjects since the attrition of
the subjects may be due to actual health problems.

We received o�cial data from KIHASA from 2008 to 2013 for this study in 2016. Therefore, we analyzed �ve
years of data from 2009 to 2013, when QOL began to be investigated. This data was o�cially received by
the Agency Review Board (KIHASA 2016–01).

Data collection
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The KHP questionnaire consisted of a household and a household member component. All the variables
were examined by a skilled interviewer who visited the family for face-to-face interviews using a computer.
In particular, for the accuracy of annual medical use and expenditures, the subject was recorded in the
medical diary prepared specially for medical use and expenditures. To this end, the NHI and KIHASA trained
the subjects how to store records and receipts.

Analytic variables and study subjects
Variables used in this study included types of disabilities, gender, age, marriage history, medical assurance,
economic activity, number of chronic diseases, annual OOP medical expenditure, and today’s subjective
health status as QOL (EQ VAS) [7].

Subject to this study are 308 people with the Internal-organ disabled among the panel subjects for a period
of �ve years from 2009 to 2013. They were only 6.5% of the 4,732 disabled people in the KHP data in the
same period. The disabled in the KHP was registered under the Act on the Welfare of Persons with
Disabilities. Among them, Kidney disability consisted of dialysis (n = 115) and KT (n = 21) and Non-Kidney
disability included heart (n = 25), respiratory organ (n = 43), liver (n = 5), colostomy or urostomy (n = 32),
and epilepsy (n = 67). As there are rare Internal-organ disabled, we classi�ed the subjects as the Kidney and
Non-Kidney Disabled (heart, respiratory organ, liver, colostomy or urostomy, and epilepsy) for clarity of the
results. Because we focused on the distinct characteristics of those with Kidney Disabled among the
Internal-organ disabled. Also, the subject sizes for the two groups were different. But to know the factual
phenomenon, we did not make the equal of subjects through matching.

Statistical analysis
The socio-demographic characteristics of the Kidney Disabled and Non-Kidney Disabled were identi�ed
through descriptive statistics, t and Chi-Square test. Through ANCOVA, the number of chronic diseases,
annual OOP medical expenditure, and today’s subjective health status as QOL points (EQ VAS) were
determined by comparing the Kidney Disabled and Non-Kidney Disabled. The covariates such as gender,
age, marital status, and economic activity were adjusted.

In addition, through the linear panel analysis of �xed effect, �ve years variation in the number of chronic
diseases, annual personal OOP expenditure, and the today’s subjective health status as QOL was presented
in locally weighted scatter-plot smoother (LOWESS) curve. The statistical signi�cance was then presented
after control of the sex and age. The variance of each panel model was also analyzed with a saturated or
main effects model with a compound symmetry covariance matrix, depending on the interaction effect.

All expenditure (South Korean Won, KRW) were calculated in USD dollars ($) as of July 1, 2009 (1$ =
1,258.59 KRW) [8]. All analyses were conducted after excluding missing data using SAS 9.4 (SAS Institute,
Cary, NC, USA). P-values of less than 0.05 were regarded as statistically signi�cant.
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De�nitions of terms

The Internal-organ disabled, Kidney or Non Kidney disabled
The Internal-organ disabled means people with organ disabilities: kidney, heart, liver, respiratory organ,
colostomy or urostomy, and epilepsy. People with internal-organ disabilities need to receive treatment
continuously and are hard to get a job due to social prejudice, and often suffer from poverty. So, the
disabled are registered under the Act on the Welfare of Persons with Disabilities.

Chronic disease
Chronic disease (code) means all illness for the last 1 year diagnosed by a medical doctor: Hypertension
(I10-I15), Diabetes (E10-E14), Hyperlipidemia (E78), Arthritis (M00-M25), Tuberculosis (A15-A19), Ischemic
Heart Disease (I20-I25), Cerebral Vascular Disease (I60-I69), and others [9]. In this study, the number of
chronic diseases included the main cause of disability. The various chronic disease presented by subjects
were inputted and managed as a standardized disease code (KCD6_CODE) each year through the
identi�cation of medical services and expenditure used by trained interviewers during data collection.

The OOP medical expenditure
The OOP medical expenditure refers to the sum of the medical expenditure that individual should co-pay
after excluding insurance bene�ts of visiting the emergency room, admission ward, outpatient department
(OPD), and purchasing prescription drugs. Therefore, these were included all OOP medical expenditure for
each person with Internal-organ disabled such as cost for dialysis or treatment kidney transplantation (KT)
for those with Kidney Disabled. Also, it included expenditure for uncovered services by Medical Social
Security Program. Until now, medical cost studies analyzed each hospital’s claims data, but studies
measuring co-payment in each individual have been rare.

Today’s subjective health status as single summary QOL points (EQ
VAS)
EQ visual analogue scale was mark health status on the day of the interview on a vertical scale with
endpoints of 0 and 100. There are notes at both ends of the scale that the bottom rate (0) corresponds to "
the worst health you can imagine”, and the highest rate (100) corresponds to “the best health you can
imagine”. A well-known limitation of visual analogue scale is end-of-scale bias that respondents are less
likely to use the extreme ends of the scale for rating their health status. However, it is still useful and the
simplest direct method for valuing health-related quality of life.[10]

Medical Social Security program
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In Korea, Medical Social Security consists of NHI and Public MA. NHI is a compulsory system for social
security net. Ninty-seven% of Korean people have NHI obligatory. Koreans should pay insurance premiums
to NHI according to their income and asset levels. Their co-payment has been from 20% up to 60% of the
total fee for each medical service [11, 12].

Meanwhile, MA supports the lowest income group or the persons with an incapacity for maintaining their
life. They pay small co-payment in admission (zero to 10% of the total fee) and in OPD visit of clinic or
hospital ($0.95 to 15% of total fee) less than those of NHI [12].

Results

Socio-demographic characteristics
Compared with the demographic characteristics of the Kidney and the Non-Kidney Disabled, the average
age was 59.9 and 56.5 (p<0.005), and proportion of men was 47.8% and 72.7% (p<0.0001) respectively. The
number of married couples was 69.9% and 56.4% (p<0.002), and economic activities are 12.5% and 33.9%
respectively (p<0.0002) (Table1).

Table 1. Socio-demographic Characteristics of the People with Kidney and Non-Kidney

Disabilities1)
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Classification Total

(%)

Kidney
disability(%)

Non-Kidney
disability

(%)

Chi-Square or
t value/p-

value
All 308(100.0) 136(100.0) 172(100.0)  

age Mean±SD 58.0±14.8 59.9±11.5 56.5±16.9 2.10/<0.003
Gender Male 190(61.7) 65(47.8) 125(72.7) 19.9<0.0001

Female 118(38.3) 71(52.2) 47(27.3)
Age <65 180(58.4) 82(60.3) 98(57.0) 0.34/<0.557

>=65 128(41.6) 54(39.7) 74(43.0)
marital status Married 191(62.4) 95(69.9) 96(56.4) 12.59/<0.002

Separated,
divorced

77(25.1) 34(25.0) 43(25.2)

Unmarried 38(12.4) 7(5.2) 31(18.2)
Economic activity Yes 75(24.4) 17(12.5) 58(33.9) 18.82/<0.001

No 232(75.6) 119(87.5) 113(66.1)
Medical social

security
National
Health

Insurance

208(67.5) 97(71.3) 111(64.5) 1.60/0.2

Medical Aid 100(32.4) 39(28.7) 61(35.5)
Type of Kidney

disability
Dialysis 115(37.3) 115(84.6) - 308.0/0.0001
Kidney

transplantation
21(6.8) 21(15.4) -

Type of Non-
Kidney disability

Heart 25(8.1) - 25(14.5)
Respiratory

organ
43(13.9) - 43(25.0)

Liver 5(1.6) - 5(2.9)
colostomy or

urostomy
32(10.4) - 32(18.6)

epilepsy 67(21.8) - 67(39.0)

 

Numbers of chronic diseases
The number of chronic diseases held was 4.7 for the Kidney Disabled on average, and 3.3 for the Non-
Kidney Disabled on average (p<0.0001) (Table2).
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Annual OOP medical expenditure for 1 year
For a year, the annual OOP medical expenditure was about $1,310 for the Kidney Disabled and $832 for the
Non-Kidney disabled (P<0.005) (Table3).

Table 3. Annual OOP medical expenditure1) for the Kidney and the Non-Kidney Disabled by
ANCOVA

Classification Total Kidney disability2) Non-Kidney disability
3)

F/p-value4)

n Means±SE n Means±SE n Means±SE

All 307 1,045.2±77.0 136 1,310.6±115.8 169 832.6±103.0 8.83/<0.004

Male 189 914.9±79.9 65 1,165.1±130.5 122 780.8±93.4 13.99/0.0002

Female 118 1,254.0±152.8 71 1,517.3±197.9 47 856.2±245.1 4.26/0.0414

1) Including cost for an emergency room visit, out-patient department visit, admission and buying for the prescribed
drug. Every expenditure converted to USD ($) based on the exchange rate on July 1, 2009 (1$= 1,258.59 KRW).

2) Kidney disability consisted of dialysis (n=115) and KT (n=21) patients.

3) Non-Kidney disability included heart (n=25), respiratory organ (n=43), liver (n=5), and colostomy or urostomy
(n=32), and epilepsy (n=67).

4) The covariates were gender, age, marital status, and economic activity.
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Today’s subjective health status as QOL (EQ VAS)
The result showed that among the best points (100), the average response points for the Kidney Disabled
was 48.9, which was lower than 60.4 for the Non-Kidney disabled (Table4).

Table 4. Comparison of the kidney and the non-kidney disabled QOL (EQ VAS) by ANCOVA

Classification Total

n=271

Kidney disability 1)

n=130

Non-Kidney disability 2)

n=141

F/p-value

Today’s health status 

(0 worst-100 Best)

54.9±1.2 48.9±1.8 60.4±1.7 20.73/  <0.0001

25th, Median, 75th 40, 50, 70 40, 50, 70 50, 60, 70

1) Kidney disability consisted of dialysis (n=115) and KT (n=21) patients.

2) Non-Kidney disability included heart (n=25), respiratory organ (n=43), liver (n=5), and colostomy or urostomy
(n=32), and epilepsy (n=67).

3) The covariates were gender, age, marital status, and economic activity.

The trends over �ve years of the number of chronic diseases,
OOP medical expenditure, and QOL
From 2009 to 2013, �ve years of data were used to identify trends in the number of chronic diseases, annual
OOP medical expenditure, and QOL through panel analysis. As a result, in all �ve years, the kidney disabled
were worse than those with the non-kidney disabled (p<0.01) (Fig1).

Fig 1. Five years of trends of chronic disease numbers, the OOP expenditure and QOL in both groups by
�xed effect panel model

Thick red dotted lines refered to LOWESS curve, and other lines refered to the value of each subject

Discussion
ESRD is a disease that accumulates uremic toxin due to almost no kidney function. ESRD patients will
continue to increase exponentially with aging populations and an increase in the incidence of chronic
diseases such as diabetes and high blood pressure [5]. ESRD is managed by RRT such as KT or dialysis. So,
the patients’ lifespan will be also increased more and more [5]. In Korea, the number of patients receiving
RRT increased to 75,042 in 2013 and 80,674 in 2014 [13, 14]. Therefore, the Kidney Disabled who receive KT
or dialysis with ESRD will increase further in the future, and the burden of the nation will also increase.
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ESRD is a chronic and severe disease that requires long-term care with high-cost medical care such as RRT.
ESRD patients are severely limited to full-time activity over a long period of time. As a result, only about 22
percent of HD and 36 percent of PD patients work full-time [5]. Nevertheless, studies on the personal OOP
burden and the QOL caused by ESRD are rare, and studies on the health severity of the Kidney Disabled due
to ESRD are even very rare. Therefore, this study targeted comparisons of severity between the Kidney
Disabled and Non-Kidney Disabled by the number of chronic diseases, annual OOP medical expenditure,
and the QOL.

In our research, 28.7% of the Kidney Disabled had MA lower than 35.5% of the Non-Kidney Disabled. The
OOP medical expenditure burden in NHI was higher than MA. In addition, the economic activity of the Non-
Kidney Disabled was 33.9% while only 12.5% of the Kidney Disabled. It re�ected that the latter subjects
required a lot of time to treat and had a quite di�cult situation to sustain a job. In the previous study, it was
similar that only a small percentage had economic activity in ESRD [15–18]. Therefore, it needs to consider
the medical welfare policy about OOP expenditure in the Kidney Disabled, especially than others. It needs
not the only improvement about the negative perception for the disabled, but also labor policy to ensure
livelihood security through national bene�t enforcement for the employer to employ the kidney disabled.

Twenty-Five percent of the U.S. adult population had at least 2 chronic diseases, which were the critical
etiology of mortality [19]. Patients with ESRD had a larger comorbidity burden [20]. It was similar to our
study results. In this study, the number of chronic diseases was 4.7 in the Kidney Disabled and 3.3 of the
Non-Kidney Disabled (P<0.001). In addition, trends over �ve years in the number of chronic diseases
between the Kidney Disabled and Non-Kidney Disabled also showed a signi�cant difference (P<0.01).

In other country, Medicare bene�ciaries with ESRD would have approximately twice OOP expenditure than
that of Medicare in Non-ESRD [21]. In our study, annual OOP medical expenditure was $1,310 in the Kidney
Disabled and $832 in the Non-Kidney Disabled (P<0.001). Trend over �ve years of annual OOP medical
expenditure showed a signi�cant difference between the Kidney Disabled and the Non-Kidney Disabled
(P<0.001).

In the previous study, the QOL of ESRD was lower than Non-ESRD, especially the QOL in �ve domains index
including Mobility, Usual Activities, and Pain/Discomfort [22]. In this study, today’s subjective health status
for QOL points (EQ VAS) showed a signi�cant difference between 48.9 points for the Kidney Disabled and
60.4 points for non-kidney disabled (P<0.001). From 2009 to 2013, �ve years of data were used to identify
trend in QOL through panel analysis. As a result, in all �ve years, the Kidney Disabled had lower QOL than
the non-kidney disabled (p<0.01).

The limitation of our study as follows: First, it did not consider the cost of over-the-count medicine or herb-
drug. So, the OOP medical expenditure in this study may be underestimated. Second, since the number of
Internal-organ disabled was not large, the Kidney-Disabled and all other Internal-organ disabled were
grouped and compared. Therefore, different characteristics of each disability were not considered. Third, the
raw material already combined subjects with the KT and dialysis and a small number of KT, so we are not
able to analyze the difference between the KT and dialysis. Further research comparing the KT and dialysis
will be recommended.
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Nonetheless, the strength of this study as follows: First, the �nancial burden from the OOP medical
expenditure was identi�ed in the Kidney Disabled. In most countries, even though the �nancial burden due
to ESRD was a critical issue, there were studies only about health insurance expenditure, but few studies
about the OOP medical expenditure. Second, multimorbidity and QOL being the poorest in the Kidney
Disabled will provide the evidence for medical policy, and prioritizing for the medical agenda is crucial in the
effectiveness. Third, studies on the health level of people with Internal-organ disabled, especially those with
Kidney Disabled, are very rare. Therefore, the study could provide key information on the equity of health
policies among the disabled.

Conclusion
Unlike the surrounding phenomenon that the situation of household bankruptcy caused by diseases in the
Internal-organ disable is serious, there have been few studies on the burden and QOL of those with the
Internal-organ disabled. In this study, the Kidney Disabled was more serious than the Non-Kidney Disabled in
terms of the number of chronic diseases, the OOP medical expenditure, and QOL. This is consistent with
previous studies suggesting that ESRD is a more serious health issue than all other chronic diseases such
as cancer and stroke [23–25]. Therefore, it is necessary to consider greater interest in the health care of the
Kidney-Disabled people in terms of equity.
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Figure 1

Five years of trends of chronic disease numbers, the OOP expenditure and QOL in both groups by �xed
effect panel model Thick red dotted lines refered to LOWESS curve, and other lines refered to the value of
each subject


