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Objectives: The purpose of this study is to examine and explain the extent of income-related inequity in health care utilization and 

expenditures to compare the extent in 2005 and 2010 in Korea.

Methods: We employed the concentration indices and the horizontal inequity index proposed by Wagstaff and van Doorslaer based 

on one- and two-part models. This study was conducted using data from the 2005 and 2010 Korean National Health and Nutrition Ex-

amination Survey. We examined health care utilization and expenditures for different types of health care providers, including health 

centers, physician clinics, hospitals, general hospitals, dental care, and licensed traditional medical practitioners.

Results: The results show the equitable distribution of overall health care utilization with pro-poor tendencies and modest pro-rich 

inequity in the amount of medical expenditures in 2010. For the decomposition analysis, non-need variables such as income, educa-

tion, private insurance, and occupational status have contributed considerably to pro-rich inequality in health care over the period 

between 2005 and 2010.

Conclusions: We found that health care utilization in Korea in 2010 was fairly equitable, but the poor still have some barriers to ac-

cessing primary care and continuing to receive medical care.
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INTRODUCTION

In Korea, given non-trivial out-of-pocket payments (35%) 
and steep competition among health care providers, there has 

pISSN 1975-8375 eISSN 2233-4521 

been growing concern about access to health care, financial 
risk protection, and inefficient health care delivery [1,2]. To 
tackle these problems, the government has made an ongoing 
effort to lower out-of-pocket payments since the late 2000s. 
There has been a series of health policies, such as setting a 
limit on out-of-pocket payments favoring low-income groups 
as of January 2009 and the reduction of co-insurance rates 
from 10% to 5% for cancer patients as of December 2009 and 
for cardiovascular disease patients as of January in 2010 [3]. 
Consequently, these policies may have had a positive influ-
ence on access to health care, and research addressing the im-
pact of the new policies is needed.

To investigate income-related inequity in the delivery of 
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health care, we use the principle of “equal treatment for equal 
need, i.e., persons in equal need should be treated equally re-
gardless of their income [4].” This principle can be measured 
by several methods such as the Le Grand index and the hori-
zontal inequity index. Since Wagstaff and van Doorslaer [5] 
first proposed the Horizontal Inequity Index (HIWV index) using 
the indirect need standardization approach, a vast range of re-
search has been performed using the HIWV index for exploring 
income-related inequity in health care [4-21]. This index can 
be investigated for statistical significance and be easily dis-
played graphically; it sensitively reflects distributional changes 
of the population across income and represents the socio-eco-
nomic aspects of inequality in health care [22]. Meanwhile, the 
recent literature has been considering the two-part decision 
making process in measuring income-related inequity in health 
care [4,6,7,11,15]. Pohlmeier and Ulrich [23] contributed to the 
research on the two-part decision making process, which is di-
vided into patient-driven and doctor-driven decisions. At the 
first stage of the decision making process, it is the patient who 
determines the initial contact to maximize utility [23]. At the 
second stage, based on the principal-agent relationship be-
tween a doctor and a patient, the physician mainly determines 
the subsequent visits on the patient’s behalf [23]. They con-
tend that the decisions to make an initial contact and subse-
quent visits are different stochastic mechanisms and should 
be estimated separately; if not, it results in inconsistent esti-
mates and misleading conclusions [23].

The existing studies of Korea, most of which use data from 
the Korean National Health and Nutrition Examination Survey 
(KNHANES), have employed a cross-sectional analysis [2,7,16-
21,24-30]. Much attention has been directed to the analyses of 
horizontal inequity in health care by sub-groups: by age groups 
[16,18,25-27], by disease [24], by region [17,18], and by type 
and/or level of care [7,19-21]. However, there is a relative pau-
city of research on horizontal inequity by level and type of care, 
and little is understood about the two-part decision making 
process, except for the report of Lu et al. [7], who used data 
from the 1999 KNHANES. Among estimation methods, the 
HIWV index is clearly dominant [7,17-21,27]. Almost all the re-
search has employed linear model specifications, and many 
studies do not present statistical significance of the HIww index, 
except for Lu et al. [7], Kim et al. [16], and Shin and Kim [21]. 
They have rarely considered the survey design, which affects 
the point estimates, standard errors, and test statistics [31], ex-
cept Lu et al. [7] and Shin and Kim [21].

The purpose of this study is to compare and explain the ex-
tent of income-related inequity in health care utilization and 
expenditures between two points of time, 2005 and 2010, 
employing the HIWV indices based on one- and two-part mod-
els. This paper updates the evidence on income-related ineq-
uity in health care utilization in Korea in several respects. First, 
we provide the groundwork for future research on the impact 
of health policies that have been implemented to reduce out-
of-pocket payments since 2009. As the 2007, 2008, and 2009 
KNHANES do not offer information on health care utilization 
and expenditure by type and level of care, we had to choose 
the latest data of 2005 and 2010. Second, we offer not only 
the results of health care utilization, that is, a quantitative as-
pect of health care, around which a great deal of research has 
tended to center [7,16,19-21,25,26,29], but also evidence of 
inequity in another aspect of health care, that is, health care 
expenditures, to which relatively few studies have been de-
voted [16,19,25-27]. Finally, we strive to further the previous 
literature of Korea by adopting more elaborate estimation 
methods. In fact, there is one article about horizontal inequity 
in health care utilization by type and level of care using data 
after 2000 that was performed by Rhim and Lee [20] using 
data from the 2005 KNHANES. However, they did not consider 
the two-stage decision making process, statistical significance, 
or the complex survey design. 

METHODS

Data
This study was conducted using data from the 2005 and 

2010 KNHANES. The KNHANES is a nationally representative 
survey using a standardized questionnaire, which is based on 
an independent rolling sampling survey with a complex survey 
design [32]. The survey data had been collected every three 
years, but since 2007, it has been annually collected [32]. In this 
study, 24 278 persons out of the total of 33 733 persons in the 
2005 data and 6073 individuals out of the total of 8824 individ-
uals in the 2010 survey, aged 19 years and older, were selected.

We explored health care utilization, consisting of outpatient 
care (during the past two weeks) and inpatient care (during 
the past one year), and medical expenditures; the level and 
type of care were classified into health centers, physician clin-
ics, hospitals, general hospitals, dental care, and licensed tradi-
tional medical practitioners (LTMPs). For inpatient care, dental 
care and LTMP care were excluded because of small sample size. 
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The KNHANES income measure was self-reported annual 
household income during the past one year. It was transformed 
into (log) monthly income per equivalent adult using the square 
root equivalence scale, which divides household income by 
the square root of family size [33]. For need variables, age, 
gender, and health need factors were included. We used the 
number of chronic diseases, the presence of activity limita-
tions due to any health problems, and self-assessed health to 
proxy health care need [31,34,35]. It should be noted that the 
2005 data covered 44 chronic conditions, while 29 chronic ill-
nesses were distinguished in the 2010 data. We assumed that 
the exclusion of several disease categories in the 2010 data 
would not affect the empirical results, since the excluded ones 
were minor illnesses. To avoid omitted variable bias, we con-
sidered non-need variables that are known to be correlated 
with the use of medical care. We included education and oc-
cupational status, region of residence (urban or rural), Medic-
aid status (medical assistance for lower income groups who 
do not pay a copayment), and private insurance [4,7,10]. 

Estimation Methods
Our approach in this paper relies on the methods used by 

van Doorslaer et al. [11] to explore and explain inequity in 
health care utilization and expenditures by employing the 
concentration index and the HIWV index. To examine inequality 
in health care, we calculated the concentration index by using 
a “convenient formula” proposed by Kakwani et al. [36]:

       (1)

where μ is the sample mean of health care use (y).  is the 
weighted variance of the fractional rank (Ri). Ri is the fractional 
rank of the i th individual across income, which is defined as 

“ , where wi is the sampling weight of each indi-
vidual i with the sum of wi equal to the sample size. wj denotes 
the sampling weight scaled to sum to 1, and w0=0” [36]. The 
estimated coefficient of the fractional rank (Ri) is equal to the 
concentration index, and the standard error of the concentra-
tion index is the same as the standard error of the estimated 
coefficient [5,6,31,36]. Although the concentration index of 
the actual health care utilization, which can be called “CM,” in-
dicates the extent of inequality in health care utilization by in-
come, such inequality cannot be interpreted as inequity. This 
is because the poor tend to have a worse health condition and 
greater health care need. Therefore, inequality in the use of 
health care must be standardized for need differences, which 

can be measured by the HIWV index [4,11,31]. The HIWV index 
can be calculated by running the following regression:

      (2)

where yi denotes the actual amount of health care services 
received by individual i, and μ indicates the mean of yi. yi

* is 
the predicted value through the indirect standardization of yi; 
μ* is the mean of yi

*. The estimated coefficient of the fractional 
rank (Ri) is equal to the HIWV index, and the standard error of 
the HIWV index is identical with the standard error of the coeffi-
cient [5,10,13,36]. The concentration index is bounded be-
tween -1 and 1, and the HIWV index lies in the range from -2 to 2. 
A positive (negative) value of the index denotes inequality (or 
inequity) that is in favor of the rich (the poor); a zero or insignifi-
cant value means no inequality (or inequity) [4].

Wagstaff et al. [37] show that based on any linear models, 
the total concentration index can be explained by decompos-
ing its contributions:

   (3)

where CIn inc, Cn, Cp indicate the concentration indices for the 
explanatory variables. ηn denotes the estimated use elasticity 
of each element n; likewise for ηr and ηp. The first term indi-
cates the income contribution to the total inequality, the sec-
ond one is the need factors’ contribution, the third one is the 
contribution of the non-need variables, and the last one is the 
contribution of the error term [31,37]. 

In this paper, we chose an approach using the ordinary least 
squares (OLS)-based two-part model [4,5,13]. In addition, we 
employed the OLS-based one-part model for the total number 
of instances of health care use including all observations. 
Moreover, sample weights and robust standard errors calcu-
lated by using the Huber-White estimator were applied to ob-
tain unbiased estimates and their correct standard errors. All 
the estimates were obtained using STATA version 12.0 (Stata 
Corp., College Station, TX, USA).

RESULTS 

General Characteristics of the Study Sample 
The general characteristics of the study sample used in the 

analysis are given in Table 1. The average monthly income per 
equivalent adult was 1 321 905 Korean won in 2005 and 2 244 
000 Korean won in 2010. The average ages of the sample pop-
ulation in 2005 and 2010 were 43.2 and 45.1 years old, respec-
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tively. The distributions of self-assessed health were similar. 
Sixty-five percent of the sample in 2005 and 36% of the popu-
lation in 2010 reported that they had at least one chronic dis-
ease, and 8% of the population in 2005 and 12% of the indi-
viduals in 2010 complained about activity limitations. Most 
people for both years had completed a high school education 
or higher. The percentage of the unemployed was 40% for 
both years; the majority of the population lived in a city. The 

proportion of those with Medicaid status was 3.7% in 2005 
and 2.5% in 2010. Most people had supplementary private in-
surance. In terms of health care utilization and expenditures, 
people in 2010 were more likely to use health care than those 
in 2005. However, the average number of visits (at least one 
visit) was higher in 2005 than in 2010. Medical expenditures 
per use (or day) were higher in 2010 than in 2005. 

2005 2010

Total 24 278 (100) 6073 (100)

Income1 1 321 905±16 404 2 244 000±124 700

Age 43.2±0.16 45.1±0.45

Age-gender interaction terms 

Male

19-34 3229 (17.6) 488 (8)

35-44 2737 (11.9) 601 (9.9)

45-64 3880 (15.1) 937 (15.4)

65-74 1052 (3.5) 425 (7)

≥75 361 (1.3) 175 (2.8)

Female

19-34 3771 (16.7) 756 (12.5)

35-44 2921 (11.5) 715 (11.8)

45-64 4184 (15.2) 1245 (20.6)

65-74 1390 (4.5) 501 (8.2)

≥75 753 (2.7) 230 (3.8)

Self-assessed health

Very good 1075 (4.8) 294 (4.8)

Good 9716 (41.9) 1852 (30.5)

Fair 8444 (34.6) 2657 (43.75)

Poor 4348 (16.2) 1063 (17.55)

Very poor 695 (2.5) 207 (3.4)

The number of chronic diseases 

0 7852 (34.8) 3887 (64)

1 5964 (25.3) 1195 (19.67)

2 3764 (15.2) 615 (10.13)

3 2372 (9.2) 238 (3.9)

≥4 4326 (15.5) 138 (2.3)

Activity limitation

Yes 2302 (8.3) 736 (12.12)

No 21 976 (91.7) 5337 (87.88)

Educational attainment

Elementary school or below 5627 (19.7) 1547 (25.47)

Middle school 2644 (10.2) 665 (10.95)

High school 9585 (42.6) 2001 (32.95)

College or above 6422 (27.5) 1860 (30.63)

2005 2010

Occupational status

Unemployed 9839 (40) 2433 (40.06)

Employed 14 439 (60) 3640 (59.94)

Region of residence

Urban 19 442 (81.4) 4730 (77.89)

Rural 4836 (18.6) 1343 (22.11)

Medicaid status

Yes 947 (3.7) 154 (2.5)

No 23 331 (96.3) 5919 (97.5)

Private insurance

Yes 16 845 (70.3) 4372 (72)

No 7433 (29.7) 1701 (28)

Outpatient care utilization2

Probability of visits 6874 (28.3) 2130 (35.1)

Average number of visits 2.11±0.024 1.84±0.046

(at least one visit)

Health centers 1.32±0.054 1.23±0.086

Physician clinics 1.94±0.026 1.77±0.043

Hospitals 1.69±0.068 1.77±0.115

Dentists 2.03±0.07 1.55±0.057

LTMPs 2.57±0.092 2.31±0.129

General hospitals 1.38±0.035 1.24±0.047

Inpatient care utilization3

Probability of hospitalization 2355 (10) 666 (11)

Average number of inpatient 
days 

16.5±0.60 13.8±0.81

(at least one day)

Physician clinics 10.81±0.63 12.01±1.84

Hospitals 16.54±1.15 13.49±1.431

General hospitals 18.1±0.87 13.572±0.99

Outpatient expenditure per 
use1,2

25 782±1602 32 710±4376

Inpatient expenditure per 
day1,3

152 442±5326 217 524±31 202

Values are presented as n (%) or mean±SD.
The income and expenditures were not deflated or inflated for comparison. 
SD, standard deviation; LTMPs, licensed traditional medical practitioners.
1Korean won (unit).
2During the past two weeks.
3During the past one year.

Table 1. General characteristics of the study sample Table 1. Continued
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Measuring Inequality and Inequity in Health Care
The results of inequality and inequity in health care are sum-

marized in Table 2. 

Outpatient care utilization 
As with outpatient care utilization in 2005, most indices for 

the probability of any ‘actual’ use are pro-poor and statistically 
significant; half of them turn out to be insignificant in the sec-
ond stage of the decision process. After need standardization, 
most HIWV indices turn out to be not significantly different 
from zero. Although insignificant indices indicate that there is 
no inequity in outpatient care use, we need to examine the di-
rection and magnitude of inequity. For the one-part model, a 
socio-economic gradient in medical care use appears; the uti-
lization for health centers is in favor of the poor, and the use of 
general hospitals somewhat favors the rich. The separation of 
the decision process offers a more detailed and different pic-
ture for outpatient care. For the probability of outpatient care 
visits in 2005, except health centers, the use of primary care 
shows a pro-rich tendency, although only dental care shows 
statistically significant pro-rich inequity. As for secondary care, 
the HIWV index for general hospitals presents statistically sig-
nificant inequity favoring the rich. Moreover, a socio-economic 
gradient is evident for the likelihood of outpatient care use. 

For the number of visits, the socio-economic gradient is rather 
reduced relative to the first stage of the decision. 

In terms of outpatient care use in 2010, the HIWV indices for 
most medical facilities are more pro-poor than those of 2005, 
except for the use of health centers and LTMPs. Interestingly, 
for the likelihood of outpatient care, there are pro-rich tenden-
cies for primary care such as physician clinics, dental care, and 
LTMPs; pro-poor patterns appear for secondary care such as 
hospitals and general hospitals. As with secondary care, less 
pro-poor tendencies emerge in the second stage of the deci-
sion process than in the first stage, being aggravated over the 
period between 2005 and 2010. Furthermore, the gradient of 
socio-economic differences in the use of health care could not 
be found any more in the first stage of the decision process; 
however, for the frequency of visits to a doctor, evidence of a 
socio-economic gradient in health care is still found.

Inpatient care utilization
For inpatient care in 2005, once need is standardized, signifi-

cant pro-rich inequity in the probability of general hospital 
use is discovered in the first stage of the decision process, but 
significant pro-poor inequity in the number of such days of 
care leads to the equitable distribution of the total number of 
inpatient stays, offsetting pro-rich inequity in the first stage. 

Table2. Income-related inequality and inequity in health care utilization and health care expenditures

2005 2010

Probability Number1 Total Probability Number1 Total

CM HI CM HI CM HI CM HI CM HI CM HI

Outpatient care utilization2 -0.1041* 0.0121 -0.0368* -0.0018 -0.1438* 0.0069 -0.0638* 0.0006 -0.0409 -0.0094 -0.1047* -0.0135
   Health centers -0.4832* -0.2410* -0.0356* -0.0468* -0.5107* -0.2797* -0.3517* -0.1268 -0.0282 -0.0222 -0.3799* -0.1333
   Physician clinics -0.1079* 0.0017 -0.0309* 0.0008 -0.1412* 0.0009 -0.0677* 0.0020 -0.0420* -0.0052 -0.1094* -0.0101
   Hospitals -0.1457* -0.0240 0.0096 0.0140 -0.1353* -0.0143 -0.1349* -0.0952 -0.0139 0.0543 -0.1488* -0.0818
   Dentists 0.0266 0.0856* -0.0134 -0.0106 0.0125 0.0808 0.0788 0.0670 -0.0525 -0.0590* 0.0263 0.0094
   LTMPs -0.1152* 0.0328 -0.0426 -0.0263 -0.1592* 0.0086 -0.0260 0.0489 -0.0280 0.0342 -0.0540 0.0555
   General hospitals -0.1349* 0.0863* -0.0184 -0.0040 -0.1550* 0.0859* -0.1588* -0.0664 -0.0124 -0.0044 -0.1712* -0.0855
Inpatient care utilization3 -0.1027* -0.0090 -0.1678* -0.1108* -0.2722* -0.1116* -0.0695* -0.0260 -0.0429 -0.0458 -0.1123 -0.0589
   Physician clinics -0.0625* -0.0570* -0.0647* -0.0269 -0.1212* -0.0644 -0.0254 -0.0445 0.0843 0.0911 0.0589 0.0359
   Hospitals -0.1542* -0.0960* -0.2443* -0.1573* -0.3832* -0.2748* -0.0208 0.0274 -0.1173 -0.0839 -0.1240 -0.1103
   General hospitals -0.1056* 0.0778* -0.1256* -0.0794* -0.2462* -0.0095 -0.1288* -0.0595 -0.0433 0.0130 -0.1722* -0.0584
Outpatient expenditure per use2 -0.0730* 0.0361* 0.0107* 0.0103* 0.0053* 0.0025 0.0156* 0.0088*
Inpatient expenditure per day3 -0.1034* -0.0030 0.0101* 0.0101* -0.0558 -0.0065 0.0051* 0.0076*

The logarithm of the positive medical expenditure was employed in the second stage of the two-part model.
CM, concentration index for actual health care utilization; HI, horizontal inequity index; LTMPs, licensed traditional medical practitioners.
1At least one visit/day or positive amounts of expenditure.
2During the past two weeks.
3During the past one year.
*p<0.05. 



Eunkyoung Kim, et al.

242

In relation to inpatient care in 2010, after need standardiza-
tion, almost all of the indices in 2010 show more pro-rich pat-
terns compared with the 2005 data, except the probability of 
inpatient care use in general hospitals. Access to general hos-
pitals has been substantially improved over the period be-
tween 2005 and 2010, but the length of stay in general hospi-
tals turns out to show a pro-rich tendency. 

Medical expenditure per use (or day)
With regard to medical expenditure per use (or day), for 

both 2005 and 2010, after need is controlled, pro-rich biases 
still appear for the second stage of the decision-making pro-
cesses. However, in comparison with the 2005 data, all the in-
dices in 2010 became more pro-poor. 

Explaining Inequality in Health Care
It is worth examining the causes of inequality in health care 

using the decomposition approach, which offers helpful in-
sights into inequality in health care. Figure 1 shows the extent 
and direction of the contributions of inequality in outpatient 
care utilization. With perfect equity, the need bar would be the 
only one to be seen. If there are disparities between the actual 
and need-standardized utilization, the other bars will emerge 
owing to either the contributions of income and other non-
need variables or the effect of an error term [11].

For outpatient care utilization, although the most significant 
factors are need variables generating pro-poor inequality, the 
contributions of non-need variables are more pronounced in 
the second stage of the decision process. In comparison with 
the 2005 data, especially, the contribution of income to in-
equality in 2010 has been increasing considerably through the 
two stages of the decision process. Furthermore, the effect of 
education has substantially contributed to inequality, leading 
to the socio-economic gradient over the period between 2005 
and 2010. 

Figure 2 reveals the decomposition of inequality in inpatient 
care utilization, and Figure 3 presents the sources of inequality 
in medical expenditures. By comparison with the 2005 data, 
the contribution of need variables has slightly decreased in 
2010, but the effects of non-need variables have been sub-
stantially growing. The contributions of income, education, 
and private insurance have been increasing over time. For in-
equality in inpatient care use, holding private insurance has 
contributed considerably to pro-rich inequality in the likeli-
hood of inpatient care but not the length of stay at a hospital.

DISCUSSION

In terms of the results of the general characteristics of the 
study sample, although the same method for processing data 
was used, there are differences between the results of 2005 
and 2010. As seen in Table 1, the data of 2005 include a few 
more young people than those of 2010, which may affect the 
differences in the results of the general characteristics of the 
sample such as income level, self-assessed health status, the 
number of chronic diseases, activity limitations, the level of 
education, and so on. Therefore, the results of this paper should 
be carefully interpreted. It should also be noted that the income 
difference between 2005 and 2010 does not matter because 
the income variable was used as the ranked form of the loga-
rithm of monthly income per equivalent adult in the analysis 
[31]. 

Since we focus mainly on how income-related inequity in 
the delivery of health care changed between 2005 and 2010, 
this part mostly covers the results of 2010. The results provide 
evidence of the equitable distribution of overall health care 
utilization with pro-poor tendencies and of modest pro-rich 
inequity in the amount of medical expenditures in 2010, 
which is consistent with the Korean literature [7,16-21,27]. For 
the decomposition analysis, non-need variables, such as in-
come, education, and private insurance, have been more im-
portant and have considerably contributed to pro-rich inequali-
ty in health care over the period between 2005 and 2010. This 
finding is in accord with the previous literature [4,6,7,9-11,14-
16,21,38].

This paper contributes to the study of equity of Korea in sev-
eral ways. First, our findings can serve as a basis for future re-
search examining income-related inequity in health care de-
livery after a series of health policies were introduced in 2009 
and 2010. Second, we look into income-related inequity in both 
health care utilization and expenditures in order to compre-
hend two important aspects of health care. Lastly, it offers more 
accurate results by employing two-stage decision making and 
considering the complex survey design of the KNHANES. By 
examining and comparing the results of 2005 and 2010, we 
found that for outpatient care from 2005 to 2010, the signifi-
cant socio-economic gradient in access to care has disappeared 
over time; a more pro-poor pattern has appeared in the use of 
secondary care, indicating that access to such care for the poor 
has been improved. These changes might have been the ef-
fects of health policies implemented in 2009 and 2010, reduc-
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Figure 1. (A) Decomposition of inequality for the probability of visits of outpatient care. (B) Decomposition of inequality for the 
number of visits of outpatient care. (C) Decomposition of inequality for total visits of outpatient care. The left figures are for 2005 
and the right figures are for 2010. The Income variable was transformed into logarithm form. LTMPs, licensed traditional medical 
practitioners; GC (ε), contribution of the error term.

0.2

0.1

0

-0.1

-0.2

-0.3

-0.4

-0.5

-0.6

0.2

0.1

0

-0.1

-0.2

-0.3

-0.4

-0.5

-0.6

0.2

0.1

0

-0.1

-0.2

-0.3

-0.4

-0.5

-0.6

0.06

0.04

0.02

0

-0.02

-0.04

-0.06

-0.08

-0.1

0.2

0.1

0

-0.1

-0.2

-0.3

-0.4

-0.5

-0.6

0.06

0.04

0.02

0

-0.02

-0.04

-0.06

-0.08

-0.1

A

B

C

Co
nt

rib
ut

io
n 

to
 th

e 
co

nc
en

tra
tio

n 
in

de
x

Co
nt

rib
ut

io
n 

to
 th

e 
co

nc
en

tra
tio

n 
in

de
x

Co
nt

rib
ut

io
n 

to
 th

e 
co

nc
en

tra
tio

n 
in

de
x



Eunkyoung Kim, et al.

244

Figure 2. (A) Decomposition of inequality for the probability of days of inpatient care. (B) Decomposition of inequality for the 
number of days of inpatient care. (C) Decomposition of inequality for total days of inpatient care. The left figures are for 2005 and 
the right figures are for 2010. The Income variable was transformed into logarithm form. GC (ε), contribution of the error term.
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ing the financial barrier for the poor to access care. However, 
the disadvantaged in Korea have been less likely to have access 
to primary care over time, except dental care. This trend has 

carried on over time in the period between 1998 and 2010 by 
comparison with the previous Korean studies done by Lu et al. 
[7] and Rhim and Lee [20]. Once the individuals come in con-

Co
nt

rib
ut

io
n 

to
 th

e 
co

nc
en

tra
tio

n 
in

de
x

Co
nt

rib
ut

io
n 

to
 th

e 
co

nc
en

tra
tio

n 
in

de
x

Co
nt

rib
ut

io
n 

to
 th

e 
co

nc
en

tra
tio

n 
in

de
x



245

Income-related Inequity in Health Care

Figure 3. (A) Decomposition of inequality for medical expenditure per use (or day) in 2005. (B) Decomposition of inequality for 
medical expenditure per use (or day) in 2010. The Income variable was transformed into logarithm form. GC (ε), contribution of 
the error term.
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tact with the health system, for secondary care in 2005 and 
2010, a more pro-rich pattern in the number of visits seems to 
appear in comparison with the initial contact, which has been 
intensified over time. This means that though the poor are 
more likely to use secondary care because of their greater 
health care needs, given the initial contact, the poor tend to 
visit a hospital less often. As seen in the decomposition analy-
sis in 2005 and 2010, non-need variables, especially income, 
private insurance, and education, have a substantial impact on 
the subsequent visits, which generates concerns about con-
tinuing to utilize such care for low-income groups.

As seen in Figure 4, compared to the other Organization for 
Economic Cooperation and Development (OECD) countries 
[4,11], inequity in primary outpatient care was less pro-poor; 
inequity in secondary outpatient care was more pro-poor in 
Korea in 2010 throughout both parts of the two-part decision 
process. This could be explained by the ambiguous distinction 
between primary care and secondary care in Korea [11]. Re-
markably, there is a significant discrepancy in the inequity 
trend of outpatient care between Korea and other countries. 
In the other OECD countries, more pro-poor patterns appear in 
the second stage of the decision-making process than in the 
probability of outpatient care (both general practitioner care 
and medical specialist care) [4,11]. Compared with that, for 
secondary care in Korea in both years, less of a pro-poor ten-
dency emerges in the second stage of the decision-making 
process than in the first stage, except for in the use of general 

hospitals in 2005. 
For inpatient care, the findings show that access to general 

hospitals was improved significantly between 2005 and 2010, 
but access to inpatient care at physician clinics and hospitals 
turned out to be more pro-rich in 2010. Furthermore, moving 
from the first stage to the second stage, pro-rich tendencies 
appeared in the number of inpatient stays among all the med-
ical facilities in 2010, although they were not statistically sig-
nificant. These changes may be associated with health policies 
introduced since 2009 to lower out-of-pocket payments. In 
addition, as seen in the decomposition results, income affects 
the length of stay at a hospital. By comparison with the find-
ings of OECD countries in Figure 4 [4], in Korea, more pro-poor 
inequity patterns appear for access to inpatient care, and more 
pro-rich trends emerge for the number of inpatient stays, ex-
cept in hospitals. It would imply that access to inpatient care 
in Korea is in favor of the poor, but once the patients are hos-
pitalized, they are not treated equally according to need. 

Furthermore, although there is an equitable distribution of 
the likelihood of paying medical expenditures in 2010, the 
worse-off are more likely to pay inpatient costs for health care 
because of their higher need. On the other hand, modest pro-
rich inequity in the amount of medical expenditures owing to 
the contributions of income and education indicates the bet-
ter-off may be able to enjoy more expensive and better quality 
of services in the health system. However, pro-rich inequity in 
the probability of having expenditures and the amount of out-
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Figure 4. Horizontal inequity index (HI) in primary outpatient care in comparison with selected OECD countries. (B) HI indices in 
secondary outpatient care in comparison with selected OECD countries. (C) HI indices in inpatient care in comparison with selected 
OECD countries. Yellow color indicates data for Korea in 2005 and red color indicates data for Korea in 2010. Modified from Van 
Doorslaer E, et al. Health Econ 2004;13(7):629-647 [11] for (A) and (B), and Van Doorslaer E, et al. Income-related inequality in the 
use of medical care in 21 OECD countries. Paris: OECD Publishing; 2004 [4] for (C). LTMPS, licensed traditional medical practitioners.
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lay has fallen over the period between 1998 and 2010 [19]. 
Kwon et al. [19] use data from the 1998 KNHANES and find the 
HIWV index of the imputed medical expenditures, which are 
the aggregated outpatient care outlays and inpatient care 
costs, is 0.064, although they do not consider non-need fac-
tors [19]. Compared with that, our study provides evidence of 
decreasing pro-rich inequity in the positive medical expendi-
tures. Still, there is a rather large pro-rich inequity in 2010 by 
comparison with European countries and the US, where most 
range from -0.061 (Finland) to -0.008 (the US) [13]. 

There are several limitations in this. First, since the paper 
used the KNHANES, which is self-reported data, information 
on health care utilization and expenditures may have the 
problem of recall bias [38]. In addition, due to changes in sur-
vey items, such as the list of chronic diseases, and potential in-
accuracies in collecting data, some of the general characteris-
tics in the study sample, such as the number of chronic diseas-
es, seemed to be unusual. This limitation of the survey may 
make our results less reliable to some extent. However, the 
KNHANES is a nationally representative survey in Korea, and 
there is no data source available for the objectives of this 
study. Second, the analysis only accounts for horizontal ineq-
uity in quantities of health care use but not in quality of use 
such as appropriateness of care. Finally, without further infor-
mation, the initial visit in the reference period, especially a 
short duration of outpatient care, need not necessarily be pa-
tient-driven; nor need it be doctor-driven, since it may have 
been part of a continuous illness episode of the previous spell 
[23]. Future research that overcomes these limitations will be 
needed in investigating income-related inequity in health 
care. The long-term effects of health policies since 2009 should 
also be monitored. 

The findings in this paper shed light on what has been 
achieved and what should be done for improving the equity 
in the Korean health system. We find that health care utiliza-
tion in Korea in 2010 is fairly equitable, and policies for reduc-
ing out-of-pocket payments since the late 2000s might have 
contributed to improving access to secondary care for the dis-
advantaged. On the other hand, the poor still have some barri-
ers to accessing primary care and to receiving ongoing medi-
cal care. Therefore, the government needs to introduce poli-
cies to tackle these problems. 
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