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Abstract To provide financial protection against catastrophic illness, the Korean government
expanded the National Health Insurance (NHI) benefit coverage for cancer patients in 2005.
This paper examined whether the policy improved the income-related equality in health
care utilization. This study analyzed the extent to which the policy improved income-related
equality in outpatient visits, inpatient days, and inpatient and outpatient care expenditure
based on triple difference estimator. Using nationwide claims data of the NHI from 2002 to
2004 and from 2006 to 2010, we compared cancer patients as a treatment group with liver
disease as a control group and low-income group with the highest-income group. The results
showed that the extension of NHI benefits coverage led to an increase in the utilization of
outpatient services across all income groups, but with a greater increase for the low-income
groups, among cancer patients. Moreover, the policy led to a less decrease in the utilization of
inpatient services for the low-income group while it decreased across all income groups. Our
finding suggests that the extension of NHI benefits coverage improved the income-related
equality in health care utilization.

Keywords Health care utilization · Cancer · Universal coverage · Income-related equality ·
South Korea

JEL Classification I13 · I14 · I18

1 Introduction

Out-of-pocket (OOP) payments for health care in Korea are high compared to other Organ-
isation for Economic Co-operation and Development (OECD) countries although it has
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National Health Insurance (NHI) covering the entire population. For example, public spend-
ing accounted for 58.2 % of the total health care expenditure in Korea while the OECD
average was 72.2 % in 2010 (OECD 2012). The public share in total health expenditure in
Korea is only slightly higher than that in the United States of America and Mexico among
OECD countries. High OOP payments have caused concerns about the heavy burden of med-
ical expenses and the financial barrier to health care access in Korea (Ruger and Kim 2007).
If the majority of health expenditure is from OOP payment, health care utilization may be
skewed toward the better-off (O’Donnell et al. 2008a,b; Veugelers and Yip 2003).

Heavy reliance on OOP payments, despite NHI system in Korea, results from limited
benefit coverage of the NHI scheme. The Korean government established the health insurance
system as a part of economic development and for the legitimization of the former military
regime (Song 2003). As the government wanted to minimize the risk of fiscal deficits caused
by the insurance system, NHI started with stringent benefit packages by providing coverage
for a limited number of services with high copayments (Kwon 2007). Individuals were liable
for the full cost of services that were not covered by NHI, and households faced higher
financial risk when they had a catastrophic illness. Policies to expand NHI benefit coverage
were implemented intensively by the then progressive government around the year 2005. For
example, the NHI system reduced cost sharing from 20–50 to 10 % for catastrophic illnesses
such as cancer and cardio-cerebrovascular diseases, and the benefit package was expanded
to advanced treatment and expensive drugs for cancer patients in 2005.

Previous studies demonstrated that the reform led to overall improvement in access to
care and service utilization (Bae 2010; Lee 2009). However, there are few studies which
investigate whether the policy had an effect on the equality in health care utilization. It is
important to monitor the impact of the policy on health care utilization among people with low
socio-economic status, because benefits from the policy may be unevenly distributed across
socio-economic status (Liu et al. 2002; Mackenbach et al. 2004). There is one study which
examined the impact of the benefit coverage expansion for cancer patients on healthcare
equality (Kim et al. 2008), but it was carried out immediately following the introduction of
the policy and only presented the extent of the equality in healthcare utilization before and
after the introduction of the policy without comparing the individuals who were impacted by
the policy with those who were not.

This study aims to examine the impact of the policy to expand benefit coverage for cancer
patients in 2005, which was one of the main policies implemented in order to improve finan-
cial protection. We evaluated the impact of the policy on income-related equality in health
care utilization. In this study, the definition of equality in health care utilization was based
on horizontal equality, “an equal treatment for equal need” (Lu et al. 2007). We assumed
that all cancer patients had the same need. Thus, if policy increases utilization for the lowest
income quintile more than for the highest income quintile, it is regarded as an improvement of
equality, even if the high-income group still utilizes medical care more than the low-income
group does even after the introduction of the policy. We estimated the effect of the policy with
the difference-in-difference (DID) method comparing cancer patients as a treatment group
with liver-disease patients as a control group using NHI claims data from 2002 to 2010. We
also used triple difference (TD) estimation to evaluate the extent to which the policy had an
effect on health care utilization across different income groups, comparing cancer patients
with liver-disease patients and the low-income group with the high-income group.

Our findings showed that after benefit coverage was expanded, low-income cancer patients
experienced a larger increase or smaller reduction in service utilization. In other words,
government policy had a positive impact on equity in health care utilization, favoring low-
income patients.
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The paper is organized as follows. The next section describes our empirical strategy and
data. The result section gives the findings of our analysis. We conclude the paper with a
discussion of the implications of our findings, limitations of our study, and suggested areas
for future research.

2 Methods

2.1 Data

We used data from 2002 to 2004 (i.e. pre-policy) and from 2006 to 2010 (i.e. post-policy),
taken from the Korean NHI database, which includes electronic insurance claims data for
all citizens. The database contains descriptions of services that are provided in all medical
institutions and reimbursed by the NHI. It also contains patients’ demographic information,
including age, gender, and health insurance contribution, and indicators of health care uti-
lization such as type of services, diagnostic codes (ICD-10), the number of consultation, and
medical expenses.

For the treatment group, we collected patient records with the diagnostic code of cancer
identified by the corresponding ICD-10 codes C00–C97 (malignant neoplasm); for the control
group, we collected patient records with the diagnostic code of liver disease identified by
the corresponding ICD-10 codes, K70–K77. Patients whose claims records showed at least
a single hospitalization or more than two outpatient visits with the same disease code were
included, and patients who were treated for both diseases in the same year were excluded.
We also only included patients aged 20–64 because the level of cost-sharing for other age
groups changed during the study period and elderly people have different severity of disease
and different treatment patterns from younger people.

2.2 Variables

We analyzed health care utilization using inpatient days and outpatient visits, annual health
care expenditure of inpatient and outpatient care, and expenditure per visit and day as mea-
sures of intensity of treatment. Health care expenditure are total expenses for medical con-
sultations and hospitalization, comprising co-paid OOP expenses and reimbursement paid by
the NHI. Health expenditure was adjusted by the annual increase in health care fees scheduled
with 2010 as the base year.

The variables used in the analysis were those available from the database (Table 1). We
adopted income as a main measure of socio-economic status. The income variable was con-
structed based on the NHI contribution data, which was determined using income, property
and so on. We defined income quintiles, ranking all NHI subscribers into quintile in order of
the NHI contribution. That is, we used quintile from the entire population. Other variables
affecting health care utilization, such as gender, age, disability and death, were included. We
analyzed inpatient days and outpatient visit days using negative binomial distribution and all
types of expenditure using log-transformation.

2.3 Methods

We estimated the impact of the expanded benefit coverage on income-related equality in
health service utilization, using DID methodology which has been widely applied in policy
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Table 1 Definition of variables

Variable Definition

Independent variables

Demographic characteristics Gender Male (0), female (1)

Age (Continuous)

Disability No (0), yes (1)

Death No (0), yes (1)

Socio-economic status Income quintiles (income 5: the richest) Inc1–4 (1), inc5 (0)

Policy Pre-policy(2002–2004), post-policy (2006–2010) Pre (0), post (1)

Treatment group Cancer (treatment group), liver disease (control) Cancer (1), liver (0)

Dependent variables

Health care utilization Annual hospitalization days (Count data)

Annual inpatient care expenditurea (Continuous)

Inpatient care expenditure per daya (Continuous)

Annual outpatient visits (Count data)

Annual outpatient care expenditurea (Continuous)

Outpatient care expenditure per daya (Continuous)

a Real health expenditure (2010 as a base) adjusted for the increase in health care fee schedule

evaluation (Chen et al. 2007; Liao et al. 2012; Liu et al. 2002; Mott et al. 2010; Polsky et
al. 2009). DID models estimate the effect of policies by comparing pre and post differences
in the outcome of treatment groups (composed of people affected by the policy) with that in
the outcome of control groups (composed of people not affected by the policy). We defined
the control group as liver-disease patients that were not entitled to the extension of benefit
coverage though it was a serious illness. On the other hand, cancer patients who were entitled
to the policy were regarded as the treatment group.

In the first place, we assessed the effect of the policy on health care utilization of cancer
patients by comparing them with liver-disease patients. If yi j t is the outcome of interest for
individual i in group j (such as a treatment group or a control group) by time t (such as a year),
the corresponding DID specification reads as the following regression framework where yi j t

indicates the variable on health service utilization:

yi j t = β0 + β1 · postpolicyt + β2cancer j + β3 · postpolicyt · cancer j + γ xi j t + ei j t ,

(1)

As the distribution of variables such as expenditure are skewed substantially to the right,
we performed a natural log transformation to cost information (O’Donnell et al. 2008a,b).
We applied the negative binomial regression model to the analysis of outpatient visits and
inpatient days in order to deal explicitly with the characteristics of our count outcome (J.S.
Long 1997).

Dummy variable ‘cancer j ’ equals one if an individual i is a cancer patient and zero
otherwise; ‘postpolicyt ’ is a dummy variable equal to one for observations from 2006–
2010 (i.e. after the introduction of the policy) and zero otherwise; xi j t are exogenous variables
including age, gender, disability, and survival status; ei j t is an error term.

In equation (1), the parameter β1 measures the change in health service utilization during
the period of pre- and post-2005 in the control group. The coefficient on ‘cancer ′, β2, captures
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any differences in health service utilization between the control group and the treatment
groups within the pre-policy period. The coefficient of interest β3 for the interaction term
(cancer × postpolicy) measures the change in health service utilization associated with
the introduction of the policy for cancer patients. In this equation, we will reject the null
hypothesis of no positive effects of the policy on health care utilization if the coefficient on
the interaction term of ‘cancer’ and ‘post policy’ is significantly positive.

Next, we estimated the extent to which the policy improves income-related equality in
health service utilization, using a TD estimator to compare cancer patients with liver-disease
patients and the lowest-income group with the highest-income group. The corresponding
TD specification reads as follows where the interaction term of ‘cancer’, ‘post policy’ and
‘income’ is added to equation (1) to estimate the effects of the policy on health care utilization
across different income groups:

yi j t = β0 + β1 · postpolicyt + β2 · cancer j

+β3 · incomei j t + β4 · postpolicyt · cancer j + β5 · postpolicyt · incomei j t

+β6 · incomei j t · cancer j + β7 · incomei j t · postpolicyt · cancer j

+ γ xi j t + ei j t , (2)

The coefficient β7 of the interaction term (income × postpolicy × cancer ), measures
the change in health service utilization across different income groups associated with the
introduction of the policy for cancer patients. Thus, we will reject the null hypothesis of
no positive effects of the policy on equality in health care utilization if the coefficient on
the interaction term of ‘cancer’, ‘post policy’ and ‘income’ is significantly higher in lower-
income quintiles.

Meanwhile, we estimated standard errors considering serial correlation. Bertrand et al.
(2004) found that serial correlation had an especially large effect on standard errors in DID
models using long-term data because the binary treatment variable changed only once and was
highly correlated through time. That is, it can lead to a severe bias in conventional standard
error estimates. Thus, we estimated cluster-robust standard errors, creating 20 clusters using
income quintiles by treatment group by gender. Data analysis was performed with SAS 9.2
software.

3 Results

Table 2 provides the descriptive statistics for the variables associated with inpatient care
utilization before and after the introduction of the policy. The total numbers of patients
were 438,391 before the policy and 770,747 after the policy change. The distribution of
each variable is different before and after the introduction of the policy. For example, the
proportion of cancer patients increased after the policy was introduced. The proportions of
male patients and older patients were greater than their counterparts before the policy was
implemented, and the proportion of female patients and older patients increased compared
to their counterparts after the policy was introduced. The distribution of patients according
to income level showed that the proportion of high-income patients was greater than low-
income patients and increased slightly more than that of low-income patients after the policy.
Particularly, the proportion of high-income patients increased more in cancer patients than
in liver disease patients after the policy

Table 3 shows the descriptive statistics for the variables associated with outpatient care
utilization before and after the policy change. The total numbers of patients in the two
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Table 2 General characteristics of inpatients according to income quintile: before and after the introduction
of the policy

Total Income1 Income2 Income3 Income4 Income5 p value

Pre-policy

Cancer 204124 23821 28707 38976 49196 63424 <.0001

(%) (46.6) (40.0) (39.5) (43.7) (48.0) (55.5)

Liver 234267 35750 44019 50291 53303 50904

(%) (53.4) (60.0) (60.5) (56.3) (52.0) (44.5)

Male 261501 36530 45482 54991 60431 64067 <.0001

(%) (59.7) (61.3) (62.5) (61.6) (59.0) (56.0)

Female 176890 23041 27244 34276 42068 50261

(%) (40.3) (38.7) (37.5) (38.4) (41.0) (44.0)

20–39 years 110056 15997 20328 24339 26674 22718 <.0001

(%) (25.1) (26.8) (28.0) (27.3) (26.0) (19.9)

40–64 years 328335 43574 52398 64928 75825 91610

(%) (74.9) (73.2) (72.0) (72.7) (74.0) (80.1)

No-disabled 416315 55304 68097 84419 98138 110357 <.0001

(%) (95.0) (92.8) (93.6) (94.6) (95.7) (96.5)

Disabled 22076 4267 4629 4848 4361 3971

(%) (5.0) (7.2) (6.4) (5.4) (4.3) (3.5)

Survive 435257 58895 72192 88720 101825 113625 <.0001

(%) (99.3) (98.9) (99.3) (99.4) (99.3) (99.4)

Death 3134 676 534 547 674 703

(%) (0.7) (1.1) (0.7) (0.6) (0.7) (0.6)

Total 438391 59571 72726 89267 102499 114328

(%) (100.0) (13.6) (16.6) (20.4) (23.4) (26.0)

Post-policy

Cancer 415708 43263 52463 73179 102054 144749 <.0001

(%) (53.9) (44.7) (45.0) (49.3) (55.3) (64.6)

Liver 355039 53571 64188 75237 82586 79457

(%) (46.1) (55.3) (55.0) (50.7) (44.7) (35.4)

Male 419695 55057 67880 84366 99295 113097 <.0001

(%) (54.5) (56.9) (58.2) (56.8) (53.8) (50.4)

Female 51052 41777 48771 64050 85345 111109

(%) (45.5) (43.1) (41.8) (43.2) (46.2) (49.6)

20–39 years 170277 22698 28283 36478 43797 39021 <.0001

(%) (22.1) (23.4) (24.3) (24.6) (23.7) (17.4)

40–64 years 600470 74136 88368 111938 140843 185185

(%) (77.9) (76.6) (75.8) (75.4) (76.3) (82.6)

No-disabled 701933 85722 105913 134448 167885 207965 <.0001

(%) (91.1) (88.5) (90.8) (90.6) (90.9) (92.8)

Disabled 68814 11112 10738 13968 16755 16241

(%) (8.9) (11.5) (9.2) (9.4) (9.1) (7.2)
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Table 2 continued

Total Income1 Income2 Income3 Income4 Income5 p value

Survive 728183 92407 110159 139201 173099 213317 <.0001

(%) (94.5) (95.4) (94.4) (93.8) (93.7) (95.1)

Death 42564 4427 6492 9215 11541 10889

(%) (5.5) (4.6) (5.6) (6.2) (6.3) (4.9)

Total 770747 96834 116651 148416 184640 224206

(%) (100.0) (12.6) (15.1) (19.3) (24.0) (29.0)

Income5: the richest

disease groups were 3,503,512 before the policy and 5,364,821 after the policy. After the
introduction of the policy, the proportion of cancer patients increased compared to that of
liver disease patients. Furthermore, the number of high-income patients increased more than
low-income patients after the implementation of the policy, and the number of high-income
patients increased more in the cancer group than in the liver disease group after the policy
change.

3.1 The effect on inpatient care utilization across income groups

Table 4 presents the results of DID and TD analyses comparing inpatient care utilization of
cancer patients with that of liver disease patients. In the DID model, the effect of the policy is
captured by the coefficients of the interaction term ‘post cancer’. In model 1, the coefficient
on the interaction term is negative and significant, −0.047, which means that the policy led to
a reduction in annual inpatient days of cancer patients, compared to liver disease patients. In
model 5, the coefficient of the interaction term is positive and significant, 0.101, which means
that inpatient expenditure per day increased for cancer patients after the implementation of
the policy, compared to liver disease patients.

We can identify the effect of the policy across different income groups based on the
TD model, which compares the lowe-income group with the high-income group and cancer
patients with liver disease patients. In model 4 and 6, several coefficients of the interaction
term ‘post cancer income i’ are positive and partially significant, which means that annual
inpatient expenditure and daily expenditure of low-income cancer patients increased more
than those of the highest-income patients after the introduction of the policy, compared with
liver disease patients. In model 2, the coefficient of the triple interaction term is positive
but rarely significant, which implies that the effect of the policy is not significantly different
across different income groups. Thus, the policy has positive impacts on inpatient expenditure
and daily expenditure of cancer patients, favoring low-income patients.

3.2 The effect on outpatient care utilization across income groups

Table 5 demonstrates the results of the DID and TD analyses comparing outpatient care
utilization of cancer patients with that of liver disease patients. In model 1, 3 and 5, the
coefficients of the interaction term ‘post cancer’ are positive and significant, 0.241, 0.392
and 0.090, respectively, which means that the implementation of the policy led to the increased
frequency of outpatient visits, annual expenditure and daily expenditure of cancer patients,
compared to those of liver disease patients.
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Table 3 General characteristics of outpatients according to income quintile: before and after introduction of
the policy

Total Income1 Income2 Income3 Income4 Income5 p value

Pre-policy

Cancer 614,048 69,255 80,591 110,026 146,470 207,706 <.0001

(%) (17.5) (16.4) (16.0) (16.6) (17.4) (19.4)

Liver 2,889,464 353,704 424,550 554,094 693,642 863,474

(%) (82.5) (83.6) (84.0) (83.4) (82.6) (80.6)

Male 1,998,008 214,949 277,314 385,955 491,240 628,550 <.0001

(%) (57.0) (50.8) (54.9) (58.1) (58.5) (58.7)

Female 1,505,504 208,010 227,827 278,165 348,872 442,630

(%) (43.0) (49.2) (45.1) (41.9) (41.5) (41.3)

20-39 years 1,019,912 123,079 169,998 222,383 266,875 237,577 <.0001

(%) (29.1) (29.1) (33.7) (33.5) (31.8) (22.2)

40–64 years 2,483,600 299,880 335,143 441,737 573,237 833,603

(%) (70.9) (70.9) (66.3) (66.5) (68.2) (77.8)

No-disabled 3,396,608 404,316 484,143 641,363 818,228 1,048,558 <.0001

(%) (96.9) (95.6) (95.8) (96.6) (97.4) (97.9)

Disabled 106,904 18,643 20,998 22,757 21,884 22,622

(%) (3.1) (4.4) (4.2) (3.4) (2.6) (2.1)

Survive 3,500,403 422,316 504,600 663,580 839,446 1,070,461 <.0001

(%) (99.9) (99.8) (99.9) (99.9) (99.9) (99.9)

Death 3,109 643 541 540 666 719

(%) (0.1) (0.2) (0.1) (0.1) (0.1) (0.1)

Total 3,503,512 422,959 505,141 664,120 840,112 1,071,180

(%) (100.0) (11.6) (13.6) (17.7) (24.0) (33.0)

Post-policy

Cancer 1,339,701 138,594 157,794 217,737 319,823 505,753 <.0001

(%) (25.0) (22.3) (21.6) (22.9) (24.8) (28.6)

Liver 4,025,120 484,228 573,775 731,623 970,385 1,265,109

(%) (75.0) (77.7) (78.4) (77.1) (75.2) (71.4)

Male 2,938,635 306,914 384,697 525,417 721,635 999,972 <.0001

(%) (54.8) (49.3) (52.6) (55.3) (55.9) (56.5)

Female 2,426,186 315,908 346,872 423,943 568,573 770,890

(%) (45.2) 50.7) (47.4) (44.7) (44.1) (43.5)

20–39 years 1,305,219 152,072 199,561 267,871 351,881 333,834 <.0001

(%) (24.3) (24.4) (27.3) (28.2) (27.3) (18.9)

40–64 years 4,059,602 470,750 532,008 681,489 938,327 1,437,028

(%) (75.7) (75.6) (72.7) (71.8) (72.7) (81.1)

No-disabled 5,038,133 571,599 682,062 886,993 1,210,785 1,686,694 <.0001

(%) (93.9) (91.8) (93.2) (93.4) (93.8) (95.2)

Disabled 326,688 51,223 49,507 62,367 79,423 84,168

(%) (6.1) (8.2) (6.8) (6.6) (6.2) (4.8)
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Table 3 continued

Total Income1 Income2 Income3 Income4 Income5 p value

Survive 5,325,376 618,707 725,601 940,854 1,279,603 1,760,611 <.0001

(%) (99.3) (99.3) (99.2) (99.1) (99.2) (99.4)

Death 39,445 4,115 5,968 8,506 10,605 10,251

(%) (0.7) (0.7) (0.8) (0.9) (0.8) (0.6)

Total 5,364,821 622,822 731,569 949,360 1,290,208 1,770,862

(%) (100.0) (11.7) (13.6) (17.7) (24.0) (33.0)

Income5: the richest

The effect of the policy on outpatient care utilization across different income groups is
identified using the TD model. In model 2, 4 and 6, the coefficients of the interaction term
‘post cancer income i’ are positive and partially significant, which means that the number of
consultations, annual expenditure and daily expenditure increased more among low-income
cancer patients than the highest-income ones, compared with liver-disease patients. In other
words, the expanded benefit coverage has contributed to improving income-related equality
in outpatient care utilization of cancer patients, with a greater increase in utilization for the
low-income people.

4 Discussion and conclusion

Though many policies are likely to have an impact on health inequalities, there has been a
paucity of studies evaluating the impact of government policy on inequalities and exploring
the mechanisms of inequalities in Korea (Khang and Lee 2012). This analysis attempts to
address the equality issue by assessing the relative changes in health care utilization across
different income groups after the NHI benefit coverage was expanded to cancer patients in
Korea.

By exploiting the DID approach on a nationwide claims data set, our results show that
health service utilization for outpatient and inpatient care increased more in the low-income
group than in the high-income group after the expansion of NHI benefit coverage for cancer
patients. More specifically, we found that cancer patients utilized more services in outpatient
care, not in inpatient care, after the implication of the policy. After benefit coverage was
expanded, low-income cancer patients were likely to experience a larger increase or smaller
reduction in service utilization in terms of number of outpatient visits, annual expenditure of
inpatient and outpatient care, and expenditure per day. In other words, policy had a positive
impact on equality in health care utilization, favoring low-income patients.

One study that examined the impact of expanded benefit coverage on health care equality
presented concentration index of health care utilization before and after the policy change. The
study suggested that the policy reduced inequality, particularly in inpatient care utilization
by cancer patients (Kim et al. 2008). However, they did not find any significant improvement
in income-related equality in outpatient care, unlike our finding. It may be because they
evaluated the effect of the policy immediately following its introduction. Individuals with low
socio-economic status are likely to acquire information about new policy after a substantial
amount of time has lapsed (Lorant et al. 2002; Tudor Hart 1971). Particularly, the information
gap may be more pronounced in outpatient care as there is more discretion of patients and more
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variation in utilization (Korda et al. 2009), whereas providers’ influence is more important in
inpatient care. Hence, it may take some time for the policy to influence low-income patients
in the utilization of outpatient care.

Our findings that equality in health care utilization was improved are consistent with some
studies that estimated the effect of extension of health insurance coverage in other countries
(Card et al. 2008; Chen et al. 2007; Enterline et al. 1973; Grootendorst 1997; Liu et al. 2002;
Long 2008). Chen and colleagues documented the impact of Taiwan’s NHI, established
in 1995, on improving elderly access to care and the extent to which NHI reduces gaps in
access to care across different income groups. They found that Taiwan’s NHI has significantly
increased the utilization of both outpatient and inpatient care, and such effects were more
salient for people in low-income groups (Chen et al. 2007). In China, the pilot experiment
of urban health insurance reform led to a significant increase in outpatient care utilization in
low socioeconomic groups, making a contribution to achieving horizontal equality in access
to basic care (Liu et al. 2002). In United States of America, the onset of Medicare eligibility
at age 65 led to an improvement in equality in routine doctor visits (Card et al. 2008).

The improvement in equality might be because low-income individuals are particularly
sensitive to cost-sharing. One study which evaluates the effect of increased copayments of
prescription drugs presented that people in low-income areas had been impacted differently
from those in high-income areas. They suggested that low-income patients would be more
sensitive to copayment changes than high-income patients (Chernew et al. 2008). That is,
low-income individuals had to pay a larger proportion of their income than high-income
individuals, even if they paid the same cost, and therefore copayments were a greater deterrent
for the poor than the rich in the utilization of health care (Davis and Reynolds 1975).

At the same time, high-income individuals are more likely to purchase supplementary
private insurance and thus face a lower net price (Kassab et al. 1996; Korda et al. 2009; Link
et al. 1982). Because of this, low income patients may have more unmet health-care needs
than high-income patients. Therefore, benefit coverage expansion of public health insurance
can reduce the effect of private insurance and improve equality in health care utilization. In
conclusion, we expect that the policy of extending benefit coverage in public insurance or the
policy to reduce OOP payments can decrease the impact of individual income as an enabling
factor and result in a larger increase in health care utilization among low-income individuals
as compared to those more financially better off.

Our study has some limitations and the caveats need to be taken into account regarding
the interpretation of these findings. First, we collected data of cancer patients on the basis of
the diagnostic code of claims data. The data of patients having at least one inpatient stay or
more than two outpatient visits were included and analyzed based on annual per capita health
care utilization. As a result, marginal cases with shorter stays are more likely to appear in the
data after the policy of reducing OOP payments is introduced, which could make it appear
as if the policy does not increase the length of inpatient stay. That is, the bias can attenuate
the coefficient of interest in the DID regression. Indeed, our findings showed that the length
of stay and inpatient expenses decreased after the introduction of the policy. Second, DID
estimators require a parallel trend assumption, which means that the treatment group and
the control group would have experienced the same trend over time. In other words, any
unobserved factor that affected health care utilization over time should have an equivalent
proportional effect on cancer patients, a treatment group, and patients with liver disease,
a control group. Furthermore, when we use the TD estimator, any unobserved factor that
affected health care utilization over time should have an equivalent proportional effect on
the gap of utilization across different income quintiles in cancer patients and that in patients
with liver disease. Although we estimated the effect of the policy under those assumptions,
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a violation of the parallel trend assumption might have led to biased coefficients. Third, the
indicators for health care utilization did not include services that were not covered by NHI
because data was not available. Some studies reported that equality might be worsened in
utilizing certain services with low coverage or uninsured services (Card et al. 2008; Liu et
al. 2002; Wagstaff et al. 2009), but we did not evaluate the effect of the policy on uncovered
services. Second, we did not adjust to all potential risk factors such as the stages of cancer,
which might have an effect on health care utilization. Though we expect that survival/death
and disability variables controlled partially for health status of cancer patients, a failure
to control all potential risk factors could bias the study results. Especially, the days and
expenditure of visits and admissions are higher in the low-income group than in the high-
income group, which might be a result from the worse health of the poor. Fifth, we estimated
the effect of the policy on income-related equality in health care utilization, not access. We
found that the number of high-income patients increased more in cancer patients than in liver
disease patients after the policy change, which means that disparity in access might have
been worsened though we could not estimate the effect.

Despite these limitations, we expect our paper to make the following contributions. First,
unlike most studies, which have examined the impact of expanded benefit coverage on health
care utilization, this study evaluates its impact on equity in utilization. Socioeconomic status
is an important factor to affect appropriate access to care. Considering that a major goal of
universal coverage is to guarantee access to needed services, we need to investigate whether
the effect of the policy differs across socioeconomic status. Yet, many studies have not
examined the effect of expanded benefit coverage on improving inequity in health care.

Second, we expect our study to provide valuable policy implications for countries that
have considered health care reform for improving financial protection. Recently, develop-
ing countries as well as United Sates of America and China have attempted to implement
health care financing reform for universal coverage. Whereas most European countries have
long-standing social health protection mechanisms, Korea is among the countries which have
taken steps incrementally toward universal health coverage. It started to expand benefit pack-
ages and reduce OOP payment recently, after achieving universal population coverage with
stringent benefic coverage and high copayment in 1989. Considering many countries have
been struggling to achieve universal coverage under the condition of limited resources, the
way that Korea chose may provide policy lessons for them.

Finally, we employed a study design and methodology, such as DID, which allows us to
identify the causal effect of the policy, as well as data over 10 years to identify the long-term
effect of the policy. We also estimated cluster-robust standard errors to avoid a severe bias to
conventional standard error estimates in longer series data. We expect that our findings will
provide robust results, compared to previous studies.

In sum, this study presents that the policy of NHI benefit coverage extension leads to an
increase in health care utilization for low-income patients and promotes an equitable distrib-
ution of utilization. Our findings suggest that a NHI system with comprehensive coverage is
an effective way to reduce health care disparities and the policy to extend the NHI benefits is
worth supporting to improve income-related equality in health care service utilization. Future
research is recommended to investigate the effect of the policy on quality of care and health
outcome.
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