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Original Article

Objectives: To relieve the financial burden faced by households, the Korean National Health Insurance (NHI) system introduced a “co-

payment ceiling,” which evolved into a differential ceiling in 2009, with the copayment ceiling depending on patients’ income. This 

study aimed to examine the effect of the differential copayment ceiling on financial protection and healthcare utilization, particularly 

focusing on whether its effects varied across different income groups.

Methods: This study obtained data from the Korea Health Panel. The number of households included in the analysis was 6555 in 2008, 

5859 in 2009, 5539 in 2010, and 5372 in 2011. To assess the effects of the differential copayment ceiling on utilization, out-of-pocket 

(OOP) payments, and catastrophic payments, various random-effects models were applied. Utilization was measured as treatment 

days, while catastrophic payments were defined as OOP payments exceeding 10% of household income. Among the right-hand side 

variables were the interaction terms of the new policy with income levels, as well as a set of household characteristics.

Results: The differential copayment ceiling contributed to increased utilization regardless of income levels both in all patients and in 

cancer patients. However, the new policy did not seem to reduce significantly the incidence of catastrophic payments among cancer 

patients, and even increased the incidence among all patients. 

Conclusions: The limited effect of the differential ceiling can be attributed to a high proportion of direct payments for services not 

covered by the NHI, as well as the relatively small number of households benefiting from the differential ceilings; these considerations 

warrant a better policy design.
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INTRODUCTION

Many countries are trying to achieve universal health cover-
age (UHC), which is expected to improve the health of the 
population through better access to health services and to 
provide financial protection for households [1]. However, it is 
often the case that some developing countries trying to 
achieve UHC do not have enough resources to provide com-
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prehensive benefit coverage, even though they can achieve 
universal population coverage (UPC). For those countries, an 
incremental approach to the expansion of benefit coverage 
(i.e., UPC first, and then a gradual expansion of benefit cover-
age) is often suggested, and this took place in Korea.

Korea achieved UPC through National Health Insurance (NHI) 
in 1989, only 12 years after its first social health insurance (SHI) 
program was introduced. Despite the early achievement of 
UPC, the Korean NHI has been characterized by having high 
out-of-pocket (OOP) payments due to limited benefit cover-
age, which had to do with the low contributions that helped 
make it possible to achieve UPC in such a short period [2]. The 
Korean government has made various efforts to relieve house-
holds of the financial burden imposed by high OOP payments, 
such as the “copayment ceiling” introduced in 2004, whereby 
patients were responsible for paying copayments only up to a 
pre-designated ceiling of 3 million Korean won (KRW) (about 
US dollar 1=KRW 1000) per 6 months, and were exempt from 
paying expenditures above that ceiling. Although the uniform 
ceiling was lowered to KRW 2 million per 6 months in 2007, 
the criticism was made that since the uniform ceiling was ap-
plied to all households regardless of their ability to pay, it was 
more favorable to the rich who could afford expensive health 
care and thus whose copayments were more likely to exceed 
the ceiling. As a result, a differential or tiered ceiling on copay-
ments was introduced in 2009, with the copayment ceiling de-
pending on patients’ income. Using data on health insurance 
contributions as a proxy for ability to pay, the insurer catego-
rized all households into 3 groups: the lower 50% (group 1), 
the middle 30% (group 2), and the upper 20% (group 3). The 
new ceilings were KRW 2 million, 3 million, and 4 million per 
year, respectively. This meant that the ceilings for group 1 and 
group 2 were lowered by KRW 2 million and 1 million per year, 
respectively, while that for group 3 remained unchanged.

OOP payments such as copayments and user fees are often 
used as tools to prevent patients’ moral hazard and sometimes 
as extra sources of health financing where resources are limit-
ed. However, it has been reported that OOP payments have 
the disadvantages of discouraging utilization and being a bar-
rier to seeking health care [3] or imposing a financial burden 
when health care is inevitably sought [4], which is particularly 
true of the poor. Thus, reducing the copayment or eliminating 
user fees is expected to improve access to health services and 
to provide better financial protection. Although introducing 
an SHI or achieving UPC has generally reduced the frequency 

of financial catastrophes in various healthcare settings [5-8], 
some evidence shows that reducing copayments or eliminat-
ing user fees does not necessarily lead to the reduction of cat-
astrophic payments, with the effects of these policies on finan-
cial protection varying depending on the health system [9-11].

Likewise, it is uncertain whether the ceiling on copayments, 
in the Korean context, improved financial protection by reduc-
ing OOP payments, even though it may have easily increased 
the utilization of health services, particularly among people 
with unmet needs because of high OOP payments. Moreover, 
it is not clear whether the effects of the differential ceiling vary 
across different income groups. Furthermore, the impact of 
the new policy could be different depending on the size of the 
target population and the nature of OOP payments inherent 
to Korea.

Thus, the aim of this study was to examine the effect of the 
differential copayment ceiling on financial protection and uti-
lization, particularly focusing on whether its effects varied 
across different income groups. We further added to the avail-
able evidence on this issue by analyzing both all households 
with patients and households with cancer patients. This study 
may contribute to shedding light on finding a path for many 
developing countries trying to achieve UHC with limited re-
sources.

METHODS

Data
The study drew upon data from the Korea Health Panel 

(KHP) survey, which is conducted annually with a nationally 
representative sample of households and provides the best 
available longitudinal data on health utilization and health-
care expenditures in Korea. This study used the data available 
from 2008 to 2011. The number of households included in the 
study was 6555 in 2008, 5859 in 2009, 5539 in 2010, and 5372 
in 2011, respectively. This study only included households en-
rolled in the NHI because the copayment ceiling is inherently 
linked to the NHI. The summary statistics of households in-
cluded in the analysis are given in Table 1. In addition, trends 
in utilization, OOP payments and their share of income, and 
the incidence of catastrophic payments by income group are 
shown in Figure 1 and Table 2.

Household income included the wage income of all house-
hold members as well as incomes from other sources such as 
financial assets and real estate. OOP payments are health ex-
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Table 1. Household characteristics by survey round

Variables 
All households Households with cancer patients

2008 
(n=6555)

2009 
(n=5859)

2010 
(n=5539)

2011 
(n=5372)

2008 
(n=505)

2009 
(n=487)

2010 
(n=486)

2011 
(n=516)

Gender of household head (%) Men 86.5 85.9 85.3 84.1 91.9 90.8 90.3 86.2

Women 13.5 14.1 14.7 15.9 8.1 9.2 9.7 13.8

Age of household head (%) 20s 2.4 1.6 1.5 1.4 1.0 0.8 0.8 0.6 

30s 19.3 16.9 16.2 13.9 10.5 9.9 8.6 6.6 

40s 25.6 25.9 25.5 24.9 25.7 21.8 19.1 19.4 

50s 21.3 21.4 21.1 21.3 24.2 24.9 26.1 24.8 

60s 18.5 19.4 20.0 20.0 22.0 23.0 25.5 27.1 

70s 11.4 12.6 13.6 15.7 15.4 17.7 17.7 19.0 

80s 1.5 2.2 2.1 2.9 1.2 2.1 2.1 2.5 

Employment status of 
   household head (%)

Regular 33.9 31.5 30.9 30.0 25.5 26.7 25.5 24.0 

Irregular 15.8 16.6 18.5 17.6 12.3 12.3 14.4 14.5 

Self-employed 25.2 32.2 29.0 29.2 28.3 35.1 30.5 30.4 

Unemployed 25.1 19.6 21.6 23.3 33.9 25.9 29.6 31.0 

No. of household members 3.16±1.28 3.13±1.29 3.10±1.30 3.05±1.32 3.25±1.24 3.16±1.24 3.16±1.21 3.11±1.30

% of households with members aged 65+ 28.8 31.7 32.7 35.0 36.4 40.0 42.0 41.1

Charlson comorbidity index 0.56±1.00 0.61±1.04 0.60±1.04 0.65±1.08 2.61±0.99 2.60±0.97 2.59±1.00 2.70±1.08

Annual household income (USD) 31 529±24 334 33 023±25 911 35 850±29 982 35 919±25 700 35 077±30 563 35 373±26 192 40 078±38 034 39 212±28 261

Annual OOP health expenditures (USD) 1074±2363 1170±1659 1299±1839 1408±2257 2474±3276 2319±2688 2585±2864 2786±4750

OOP payments as share of household income (%) 6.3±22.5 8.1±66.9 6.5±14.7 7.4±45.2 13.3±20.9 11.3±17.6 12.7±25.2 12.6±24.3

Values are presented as % or mean±standard deviation.
OOP, out of pocket; USD, US dollar.

Figure 1. Trends in utilization by income group. (A) All treatment days, (B) outpatient days, (C) inpatient days, (D) all treatment 
days, (E) outpatient days, and (F) inpatient days. (A)-(C) are for all households and (D)-(F) are for households with cancer patients.
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penditures that patients pay at the time of using health servic-
es and comprise not only copayment for services covered by 
the NHI, but also direct payments for services not covered. 
Treatment days, as a measure of utilization, included outpa-

tient and emergency visits, as well as inpatient days. As a mea-
sure of financial protection, catastrophic payments were de-
fined as an OOP payment exceeding 10% of household in-
come [12]. 
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Estimation Strategy
To assess the effect of the differential copayment ceiling on 

utilization, OOP payments, and catastrophic payment, we ap-
plied different random-effects models depending on the de-
pendent variables. Since utilization was measured as the num-
ber of visits or inpatient days, which are count data, random-
effects Poisson models were applied. Taking account of the 
heavy tail of OOP payments, they were log-transformed before 
the random-effects regression models were applied. Finally, 
random-effects logit models were applied to the incidence of 
a catastrophic payment, which was binary, 0 or 1.

Yit=β0 +β1post +β2groups +β3post*groups +β4d2010 +β5d2011

+χ’itγ+uit

In this equation, Yit represents the amount of utilization, 
OOP payment, or the incidence of catastrophic payment of 
household i at time t. The model included a variable indicating 
the post-intervention (policy) state along with 2 time trends 
(d2010, d2011); its interaction terms with different income groups 
(groups 2 and 3); and a set of household characteristics (χit). 
The variables controlled for included demographics (age and 
gender of household head, household size, and the presence 
of an elderly member), occupation of the household head, 
and health status (Charlson comorbidity index [CCI] of house-
hold members). The CCI was constructed by adding the 
weights given to each of a set of chronic diseases that all 
household members had [13]. 

RESULTS

Trends in Utilization, Out-of-pocket  Payments, 
and Catastrophic Payments

For all households, the utilization of health services, especial-
ly outpatient visits, increased over time among all income 
groups, and the number of treatment days in 2011 amounted 
to 48 days per household on average, with some variation be-
tween groups (Figure 1Ⓐ-Ⓒ). OOP payments also increased 
over time across different groups, but group 3 consistently 
spent more than the other two groups (Table 2). Broadly speak-
ing, the share of income allocated to OOP payments was over 
10% for group 1, while it was as low as 3 and 2%, respectively, 
for groups 2 and 3. This led to a stark contrast in catastrophic 
payments among the different income groups. The incidence 
of catastrophic payments among group 1 kept increasing, and 
was as high as 28.2% in 2011, while the incidence for the other 
2 groups remained relatively low and stable (Table 2).

In households with cancer patients, the utilization of health 
services increased over time, except for a decrease among 
group 3 in 2011, which had to do with a sharp decrease in in-
patient days (Figure 1Ⓓ-Ⓕ). The number of treatment days 
amounted to 62 days per household, about 30% more than 
that of all patients. OOP payments decreased, with differences 
between groups becoming smaller in 2009, after which they 
increased very rapidly, with the gap between groups widen-
ing. The OOP share of income was over 20% for group 1, while 
it was as low as 6 and 4%, respectively, for groups 2 and 3. On 

Table 2. Trend in OOP and catastrophic payments by income level

Variables  Groups1 
All households Households with cancer patients

2008 2009 2010 2011 2008 2009 2010 2011

OOP (USD) Group 1 989 1008 1171 1325 2314 2218 2631 2660

Group 2 1037 1200 1287 1354 2333 2343 2410 2554

Group 3 1335 1527 1623 1680 2948 2487 2698 3303

Total 1075 1171 1296 1411 2477 2324 2583 2784

OOP as share of income (%) Group 1 10.0 13.4 10.2 11.8 21.7 18.3 22.4 20.6

Group 2 3.0 3.2 3.3 3.4 6.9 6.3 6.3 6.2

Group 3 2.1 2.3 2.3 2.4 4.6 3.9 3.9 4.6

Total 6.3 8.1 6.5 7.4 13.3 11.3 12.7 12.6

% of households with catastrophic  
   payments

Group 1 23.1 24.9 26.7 28.2 52.7 51.3 54.9 51.8

Group 2 5.3 6.5 5.9 6.2 16.2 19.9 15.8 16.8

Group 3 2.4 3.1 3.1 2.3 9.7 11.7 6.3 3.1

Total 13.6 15.0 15.7 16.4 31.9 32.4 30.5 30.0

OOP, out-of-pocket; USD, US dollar.  
1Groups 1-3 denote the lower 50%, middle 30%, and upper 20%, respectively, based on insurance contributions.
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average, the incidence of catastrophic payments remained 
stable over the years. However, it reached a remarkably high 
level (over 50%) among group 1, while it decreased among 
group 3 to be as low as 3.1% in 2011 (Table 2).

Effects of the Differential Copayment Ceiling
Utilization

The random-effects Poisson models showed that for all pa-
tients, the copayment ceiling significantly increased utilization 

among all groups, with an even larger increase among group 
1. For cancer patients, the copayment ceiling increased utiliza-
tion among groups 1 and 3, with a slight decrease among 
group 2 (Tables 3 and 4).

Out-of-pocket payments
For all patients, OOP payments for group 1 increased after 

the new policy by 13.8%, but the effect did not show a signifi-
cant difference across income groups, which means that the 

Table 3. Effects of the copayment ceiling on utilization, OOP payments, and catastrophic payments among all households 

Variables
Treatment days Log (OOP) Catastrophic payments

ME p-value coefficients p-value ME p-value
Gender of household head (ref: women) 7.445 <0.001 0.329 <0.001 0.012 0.003
Age of household head 0.745 <0.001 0.097 <0.001 0.012 <0.001
No. of family members 5.351 <0.001 0.180 <0.001 -0.006 <0.001
Employment status of household head 
   (ref: regular)
 

Irregular -0.758 0.001 -0.161 <0.001 -0.005 0.29
Self-employed -0.627 0.02 -0.107 <0.001 0.006 0.26

Unemployed 0.982 <0.001 -0.022 0.49 0.031 <0.001
Income (ref: group 1)
 

Group 2 -0.604 0.01 0.125 <0.001 -0.058 <0.001
Group 3 -0.209 0.50 0.234 <0.001 -0.078 <0.001

Charlson comorbidity index 4.500 <0.001 0.374 <0.001 0.032 <0.001
Having an elderly family member (ref: no) 12.592 <0.001 0.222 <0.001 0.031 <0.001
Post 4.380 <0.001 0.138 <0.001 0.005 0.18
Post*group 2 -0.782 0.001 -0.008 0.83 -0.001 0.89
Post*group 3 -0.846 0.002 0.014 0.73 0.005 0.72
Year 2010 3.504 <0.001 0.129 <0.001 0.003 0.46
Year 2011 5.476 <0.001 0.149 <0.001 0.001 0.79
Constant 2.235 <0.001

OOP, out of pocket; ME, marginal effect.

Table 4. Effects of the copayment ceiling on utilization, OOP payments, and catastrophic payments among households with 
cancer patients

Variables
Treatment days Log (OOP) Catastrophic payment

ME p-value Coefficients p-value ME p-value
Gender of household head (ref: women) 16.743 <0.001 0.143 0.11 0.044 0.23
Age of household head 1.438 0.03 0.071 0.01 0.027 0.06
No. of family members 3.008 <0.001 0.054 0.04 -0.038 0.003
Employment status of household head 
   (ref: regular)

Irregular -8.377 <0.001 -0.073 0.39 0.003 0.94
Self-employed -5.547 <0.001 -0.060 0.41 0.044 0.29
Unemployed -9.209 <0.001 -0.066 0.41 0.066 0.15

Income (ref: group 1) Group 2 -0.733 0.60 -0.061 0.56 -0.215 <0.001
 Group 3 -3.129 0.04 0.177 0.12 -0.273 <0.001
Charlson comorbidity index 4.850 <0.001 0.193 <0.001 0.056 <0.001
Having an elderly family member (ref: no) 30.676 <0.001 0.191 0.005 0.133 <0.001
Post 5.453 <0.001 -0.153 0.05 -0.012 0.75
Post*group 2 -6.079 <0.001 0.154 0.19 0.035 0.59
Post*group 3 2.346 0.11 0.036 0.77 -0.030 0.68
Year 2010 2.127 <0.001 0.092 0.12 -0.028 0.35
Year 2011 2.080 0.001 0.083 0.16 -0.057 0.04
Constant 3.841 <0.001

OOP, out of pocket; ME, marginal effect.
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copayment ceiling increased OOP payments substantively re-
gardless of income group (Table 3). However, this was not the 
case for cancer patients, among whom OOP payments de-
creased significantly in group 1 by 15.3%, while it did not de-
crease in group 2 and showed a smaller and non-significant 
decrease in group 3 (Table 4).

Catastrophic payments
For all patients, the number of households in which OOP 

payments exceeded 10% of household income showed a ten-
dency to increase, though not to a significant extent, with little 
difference across income groups (Table 3). In contrast, the inci-
dence of catastrophic payments seemed to decrease among 
cancer patients, though not significantly, except for group 2 
(Table 4).

DISCUSSION 

The new policy of the differential copayment ceiling aimed 
to improve financial protection by reducing copayments, par-
ticularly for low-income and middle-income households. 
However, the results showed that the new policy did not seem 
to reduce significantly the incidence of catastrophic payments 
among cancer patients, and that it even seemed to increase 
the incidence among all patients. Looking more closely into 
the data can help interpret these findings to some extent.

One possibility is that the number of households benefiting 
from the new copayment ceiling is still limited. The proportion 
of those households of which the copayment was above the 
old ceiling (KRW 4 million per year)—in other words, those 
that were benefiting from the uniform ceiling—was as low as 
1.7% for all patients and 1.4% for cancer patients, respectively. 
The differential ceiling added new beneficiaries to them, so 
that the proportion of beneficiaries increased by 2.8% of all 
patients and 2.4% of cancer patients, which left the vast ma-
jority of the households, 95.5 and 96.2%, respectively, still not 
benefiting from the copayment ceiling.

Overall, the differential ceiling increased utilization regard-
less of income levels, which was true for all patients and can-
cer patients. However, further examination of the data reveals 
different stories about changes in OOP between the 2 types of 
patients. Among all patients, for example, those households 
spending less than the new ceiling (KRW 2 or 3 million) did 
not still reach the ceiling in spite of increased use and thus 
paid a higher OOP, which led to an increased likelihood of cat-

astrophic payments. As for those households spending more 
than the old ceiling (KRW 4 million), their extra benefit (i.e., re-
duction in the copayment by KRW 2 or 1 million) was most 
likely to reduce their OOP. However, the reduction was not 
enough to lower the incidence of catastrophic payments. This 
is because of the high proportion of direct payments for ser-
vices not covered by the NHI. Considering the high proportion 
of households not benefiting from the new ceiling, it turned 
out that overall OOP payments increased and catastrophic 
payments also showed an increasing trend for all patients.

In contrast, for cancer patients, whose average OOP pay-
ments were more than twice those of all patients, the increase 
in utilization did not lead to increases in OOP payments. In-
stead, along with many existing protective measures for re-
ducing copayments for cancer patients, the lowered ceiling 
contributed to a further reduction in copayments and overall 
OOP payments (Table 2). Nevertheless, the reductions in the 
copayments did not reduce the frequency of catastrophic pay-
ments among cancer patients. Again, this was because the 
proportion of direct payments for non-covered services that 
most cancer patients used was remarkably high. In fact, the 
direct payments of cancer patients were about 4 times as high 
as those of all patients, although the copayments were com-
parable between them. 

The new policy of a differential ceiling on copayments, in-
troduced to alleviate the financial burden caused by the utili-
zation of health services in the NHI, has some implications for 
equity. Compared to the uniform ceiling, the differential ceil-
ing increased the number of households that benefited from 
the ceiling among group 1 and group 2, although to a lesser 
extent, while it brought no change for group 3. For all patients, 
for example, the proportion of those benefiting from the dif-
ferential ceiling increased from 1.5 to 6.2% in group 1 and 
from 1.3 to 2.9% in group 2. Similar improvements were ob-
served among cancer patients. Further, it led to increased utili-
zation among all groups, with even greater increase among 
group 1.

Unlike its positive effect on utilization, the effect of the dif-
ferential copayment ceiling on financial protection seemed to 
be limited, which has 2 policy implications. First, based on the 
distribution of copayments, the percentage of the households 
that would benefit from the new policy remained very low, 
despite a slight increase. This is because the ceiling was not 
well ‘differentiated,’ although a 3-tiered ceiling was better than 
a uniform ceiling, which suggests that multi-tiered ceilings 
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that are more closely related to households’ ability to pay may 
be preferable if the administrative burdens are not huge, 
which is true of Korea, where all data on healthcare utilization 
are electronically managed. Since 2014, a further differentiat-
ed (7-tiered) ceiling on copayment has been in place.

Second, the partial effect of the copayment ceiling can be 
attributed to the high proportion of direct payments for ser-
vices not covered by the NHI. It was inevitable that the new 
policy had a partial effect because it focused only on copay-
ments, not on all OOP payments. This implies that extending 
benefit coverage to the services currently not covered is very 
important in order to improve financial protection. Consider-
ing the rapid introduction of state-of-the-art medical technol-
ogies into the Korean healthcare market, policy agendas such 
as which service items to include in the benefits package of 
the NHI and how to regulate the utilization of the items not in-
cluded would be crucial to improving financial protection in 
the coming years.

This study has some limitations. First, it focused on financial 
protection as an effect of the differential copayment ceiling, 
but not on health outcomes. It would be difficult to assess the 
health effects of this new policy, and a longer time span would 
be necessary. Further macro-level evaluation studies account-
ing for health outcomes, transaction costs, and so on are war-
ranted. Second, the KHP data did not provide separate infor-
mation on copayments and direct payments, and provided 
only aggregate information on OOP. In order to have a sketchy 
idea of the composition of OOP payments, the relative weights 
of the 2 components had to be borrowed from another survey 
[14,15]. Third, regarding the model specification, a variable in-
dicating whether a household has private health insurance 
was not included. Despite a few studies [16,17] showing no 
significant insurance effect, there remains the possibility of 
omitted variable bias, so the estimated coefficients need to be 
interpreted with caution. 

Notwithstanding these limitations, this study made the con-
tribution of examining the effects of the copayment ceiling for 
the first time in Korea. To summarize, the differential ceiling 
contributed to increased utilization regardless of income level, 
and it had limited effects on improving financial protection. 
This seems to have to do with 2 points: the relatively small 
number of households benefiting from the differential ceilings 
and the substantial amount of direct payments for services 
not covered by the NHI.
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