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Objectives: This study investigated horizontal dental inequdities and the
impact of rurality and insurance types on dental care utilization among
Korean patients, age 18 and older.

Methods. The study employed the 1998 Korea Nationa Hedlth Survey.
Horizonta inequalities were measured by comparing the amount of dental
vidits with the proportion of dental care given for equa need. Zero-inflated
negative binomia estimation was applied to estimate the quantities of dental
visits after adjusting for dental need.

Results and Conclusion: Horizontd inequdity in dental utilization was
found to favor the wedlthy (horizontal inequality index, Hlwv = 0.0536, p <
0.05). Due to poorer health and demographic features, rural residents visited
dental professionds less often than their urban counterparts (mean dental
visits; 0.94 vs. 1.11), although their dental needs were almost equal.
Regional health insurance tended to ameliorate inequalities in dental
utilization (HIlwv = 0.0079, p =0.80), particularly in urban areas (Hlwv = -
0.0140, p = 0.73), while employment-based hedlth plans worsened dental
inequality (Hlwv = 0.0850, p < 0.05). These findings suggest that more
attention needs to be paid to the allocation of dental resources and that there
needs to be improved accessto denta carefor low income, rural residents.

Key words: Horizontal Inequality, Rurality, Dental Utilization,
Insurance Type

* KoreaIndtitute for Health hand Socid Affairs, Public Hedthcare Policy Research Team
** Department of Preventive and Public Health Dentistry, College of Dentistry, Seoul National
University




70 PREETHERTE 55264 5%

I. Introduction

Equity is one of the main objectives of a hedlth care system. Attitudes
concerning equity and the extent of its gpplication appear to vary from
one country to the next and over time (1). Accordingly, the discrepancies
among countries primarily reflect variations in social norms and the
politica environment. The equity issue has been highlighted by recent
health care reforms and the public’s subsequent reaction. Health care
reforms in most countries have been largely focused on the improvement
of system efficiency, which was an dternative for the common pressures
for cost containment and consumer expectations (2). Meanwhile, the
reforms focused on system efficiency germinated concerns regarding the
equity of hedth care financing and provisioning.

Horizontal health inequality quantitatively measures the amount of
unequal access to hedlth care given equa hedlth needs. Hedlth need is
measured by the utilization that one would expect for an individua, given
demographic characteristics and genera or dental health status (2). For
policy perspective, it is more useful to have a measure of the amount of
inequality, rather than just noting its existence (3). Van Doordaer et d.(4)
explored the role of four factors that influence the level of health
inequality in selected OECD countries; the level of hedth care in per
capita terms, the public share, the level of income per capita, and the
inequality in per capita income. They found that the Gini coefficient
proved to have a consstent and significantly positive association with
health inequality. Previous studies (2, 5-11) have reported that the overall
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amount of health care utilization by low-income patients seemed to
exceed that of the higher income group, but in most cases it smply
reflects the greater needs of the poor rather than the results of a policy
favoring the poor. In the dentd field, a concentration idea was adopted to
gauge the inequdities in the distribution of dentd caries (12). Antunes et
al., found that Dental Health Inequality Index was strongly correlated
with the Gini index and caries free children (12).

II . Dental health system in Korea

Dentd care is mostly provided by private denta practitionersin Korea
The number of dentists in 1998 was 10,113, and equivaent to .28 per
1,000 people (13). Most dentists are in solo practice, but the proportion of
solo practitionersis diminishing over time. In particular, since a monetary
crisisin 1998, group practice has been growing (14).

Dental insurance is reimbursed by a nationa third party, National
Health Insurance Cooperation (NHIC). It covers basic care such as
consultation, endodontic, and restorative dental treatments, but not
esthetic treatments, preventive checkups, artificial dentures, or
orthodontic care. Cost-sharing consists of co-payments for dental services
costs under NHIC and any additional payments that exceed NHIC
coverage. Totd dentd care payments have been dmogt fixed to around
5% of the total reimbursement provided by NHIC (13).

The Korean hedlth care system uses mixed public and private financing
(17). Insurance revenues are financed by three sources: the insured,
employers, and the government. For employees of the government,



T2 PRI EHIE 55264 1R

private schools, and firms, contributions are shared equally with
employers and contribution schedules are determined by income strata
On the other hand, the premiums of the self-employed are paid solely by
the insured and the contribution schedules are determined by the level of
income and property as adjusted by age and gender. The central/local
government subsidizes the remainder of the total expenditure of its
regiond hedlth insurance.

As a public reimbursement system (18, 19) coupled with fee-for-
service payment, providers are funded, retrospectively, for services
supplied to patients. Almost haf of al payments are paid directly from
patients and NHIC when a provider billsfor services rendered. For hedlth
services that are not covered by the nationd health insurance, providers
are free to charge market rates. In this context, providers tend to offer
those treatments that are not covered by NHI, notably expensive high-
technology procedures. As a result, the financid burden of services not
covered by NHI may be greater for lower-income families than for better-
off families (20).

The purpose of this study was to measure the inequaities of dental care
utilization. With the lack of coverage by NHI, geographic mal-
digtribution of health resources has been a prominent concern in Korea.
The combination of these two disadvantages may synergistically worsen
income-related horizontal inequality in dental care. Concentrated on these
issues, the study focused on two aspects, namely: (1) the overall
horizontal inequalities in dental utilization; (2) the effects of policy
relevant factors, such as geographic region and insurance type.
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I . Methods

1. Data and measures

The study population consisted of community-dwelling, non-
institutionalized adults aged 18 and older, and was sub-sample of the
Korea Nationa Hedth Survey (KNHS). The sample size of current study
was 9183. KNHS was a national survey which employed a stratified
survey design and was a part of the 1998 Nationa Health and Nutrition
Survey (NHNS) (21). A total of 12,283 Korean households with 39,060
household members took part in the NHNS, which yielded a response
rate of 90.8 percent.

For needs adjustment, this study used demographic, general and dental
health related measures; age as a continuous measure, a dummy for
gender and any limitations of activity, and three categories of self-
assessed health gtatus. Dental needs were measured by two components,
a dummy for denture wearing and three categories for tooth brushing
habits. A characterigtic of dental disease is chronic so that hedthy ord
behavior like tooth-brushing is paramount to prevent mgor ord illness.
Tooth brushing habits were categorized into three levels based on the
number and length of brushing in aday.

To convert family income into persond utilization, this study modified
income to an equivalence scale taking into account family size and a
member’s age (22). Severa equivalence scale measurements have been
used previoudy used for income adjustment. The U.S. government has
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used the Poverty Panel equivaence scde (23), while European countries
usualy use a modified OECD equivalence scae (24). The current study
employed amodified equivaence scae formula:

Equivaent scale = (number of Adults+ 0.5 X number of children)®*> (1)
2. Concentration index and health inequality index

We supposed that there would be continuous measures of dental
utilization and income rankings. The dental utilization distributes as
shown in Figure 1. C,, the concentration index of dental care utilization,
indicates the degree of inequality in the distribution of dental care
utilization and can be measured as (25),

Co=1-2f3Vp (r)cr @

V,(+) is a concentration curve for actual dental care utilization.
Therefore, C,, is equivaent to the area (A + B + C + D) in Figure 1. In
this case, it is positive, meaning that there exists inequitable dental
utilization in favor of high income groups.

However, it often needs to be standardized to remove the effects of
unavoidable confounding factors such as age, gender, and hedth satus
(26, 27). To adjust for the hedth status of each individud, the current
study estimated the needs adjusted amount of dental service using zero-
inflated negative binomial estimation, which was the best estimation
method among Poisson, negative binomid, two-part modd, zero-inflated
Poisson, and zero-inflated negative binomia. Then, the needs adjusted
concentration index (C,) was calculated by same manner applied to C,
caculation. This was equivalent to the area (B + C) in Figure 1 where
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Figure 1. Concentration Curve for Dental Care Utilization

FTEIBG) S0ET) [H[HIE SATH[] PEIB[REn)

Cumnunlared Relative Ranks of Bguvalized Incomedr)
Note Vp(r): Concentration curve of actual dental utilizations
V(r): Concentration curve for need standardized estimation
V*p(r): Mirror image of V(r)
V*(r): Mirror image of V(r)

dental health need was distributed favoring high-income groups.
Meanwhile, if there was no dental care inequality in terms of dentd visits
or dental need, the concentration curve would coincide with the diagona
and thevalue of C, or C,, would be null.

Severd methods have been introduced to compute the concentration
index (28, 29). An ordinary least square (OLS) regression has been widdy
used to compute the concentration index of continuous measures (28). The
regression coefficient (8.) isthe vaue of the concentration index.
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Vi
Zaa[;] =y+BR+e, €)

where % is the variance of R which is the rdative rank of individud i's
income, y; istheindividua’s dentd utilization and  isthe grand mean of .

Now, the degree of horizontal equity is assessed by comparing the
concentration index between actual dental care utilization and its
expected share of need as (25),

Hlw, = 2/5[Vo(r) - Vi(n)]dr = G, - Gy, (4)

where HI,,, isthe income-related horizontal dental inequality index, and
V(+) is the concentration curve of the expected dental care after needs
adjustment. In Figure 1, one can see that the magnitude of this index is
the same as the area (A+D), which is positive, meaning that horizontal
dental care ddlivery is biased towards the high-income group.

The value of these indices ranges from -1 to 1. A sign (negative or
positive) of HI,, indicates the favored direction and the absolute value
indicates the degree of income-related denta inequdities. For example,
the negative HI,,, would represent that |ow income groups obtain a higher
share of denta care than their share of the need, depicted as horizontd
inequities favoring the worse-off. A zero index value indicates no
horizontal inequality. Dental care utilization and needs shares are
proportiona across the income distribution.

3. Analysis

Sample characteristics and bivariate relationships were examined. The
dental visits were trested as count data. Severa estimation methods have
been introduced for count data analysis to overcome the large proportion
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of zeros, zero-truncated pseudo continuity, skewing to the left and long
right hand tail distribution. To compute the needs adjusted expected
number of dental vidits, this study employed the zero-inflated negative
binomial model (ZINB). ZINB deals with unobserved population
heterogeneity by generating excess zeros (by changing the mean
structure) from potential non-users as well as the “Always Zero” group
(30). Zero-inflated model computes the probability of an outcome (i.e,
event of ambulatory carevist) asfollows:

P(Y,=yil.) =R +(1-P)* &, ©)

where P, is probability of zero event of Y;, &; can be Poisson or
negative binomidl.
Therefore, the expected number based on zero-inflated modd is

E(y: [%) = P(y:>0[x) X Ex(y; [ %), (6)

where E, denotes expectation with respect to the underlying
distribution, P,(Y; | x,).

For the dtatistical inference of the concentration index and the hedth
inequality index, appropriate standard errors needed to be computed.
Since data were collected by a multistage sampling scheme, this may
result in intra-strata correlation (7, 31). To take intra-strata correlation and
serid correlation into account, the study adopted Huber-White correction,
instead of the Kakwani correction equation. All analyses were carried out
using STATA 7% (32) and followed the suggested weighting method by
the survey manual and statistical package.
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IV. Results

1. Sample characteristics

After classifying the sample into urban vs. rurd locade (Table 1), rura
residents were found to be older, less-educated, with a higher proportion
of physica limitations (4.1% vs. 1.7%), and to have a poorer perceived
hedth status. The difference was especialy profound in education; the
percentage of less than ten years of educationd attainment reached nearly
70% in rura aress and this figure was amogt twice that of their urban
dwelling counterparts. Nearly 6% more of rura residents reported that
their health concerns seemed serious.

2. Dental needs and utilization

Dental health, presented herein, was consstent with the report of the
National Dental Health Survey 2000 (33). Rural residents suffered from
more dentdl illness (29.3% vs. 25.6%, Table 1). The proportion of people
wearing dentures (the figures presented here excluded dentd appliances
for orthodontic treatment) and with poor tooth brushing habits was higher
in rura areas. For dental visits during the prior 12 months, the difference
between urban and rura areas was attributable only to the proportion of
onetime vigitors. The number of those who visited more than twice, who
might be inferred as intensive users, was amost the same between the
two geographic arees.
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Table 1. Distribution and characteristics of subjects by area

Total Urban Rural

(N=0183) | (N=6033) | (N=3150) | P AU

Age Mean (SD') 418 40.1 485 <0.001
(15.4) (14.4) (17.0)

Gender Femde 532 529 544 0.185

Mde 46.8 471 456

Education (years) <10 365 339 68.7 <0.001
10-12 3838 407 234
>12 247 254 80

Sdf-assesed Hedlth | Excdllent 5.7 54 45 <0.001
Very Good 373 372 349
Good 355 36.9 284
Poor 183 175 26.1
Very Poor 33 30 6.1

Limitations of activity | Yes 20 17 41 <0.001
No 98.0 983 95.9

Dentd illness® Yes 264 256 29.3 <0.001
No 736 744 70.7

Dentures* Yes 100 91 19.7 <0.001
No 90.0 90.9 80.3

Tooth Brushing Habits | Excdllent 442 465 391 <0.001
Very good 355 350 331
Good 16.4 15.0 211
Poor 39 35 6.7

Dentist Visits 0 68.3 67.2 722 <0.001
1 153 16.3 121
2 57 5.7 56
>=3 10.7 108 101

Notes: * p-value between urban and rural
$ Dental illness refers to the rates of those who had dental treatments during the
prior two weeks.
' SD: Standard Deviation.
! Dentures includes partial dentures as well as full dentures.
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3. Health inequalitiesin dental care

The dental visits tended to increase as equalized household income
rose (C, = 0.0420, p = 0.017) (Table 2). All C’s of the whole population
model were negative except the model in which age, gender, and
limitations of activity were combined. This means that there is a higher
demand for denta care than actud visits. Each need variable had aunique
impact on C,, but dl were not statisticdly sgnificant. C,, for al needs
was distributed towards a pro-low income inclination, and C, was
significantly positive. As a result, income-related horizontal dental
inequaity (HI,, = 0.0536, p= 0.017) significantly favored high income
groups, but it was not as severe as expected.

The study analyzed dental health inequality according to urban vs. rura
locale and insurance types (decomposition analyses, Table 2). On
average, adjusting for regional differences modestly reduced the degree
of inequality (HI,, was changed from 0.0536 to 0.0457). Dental
utilization in urban areas was equaly distributed across the income ranks
(Hlwv is positive, but is not statistically significant, HI,,, = 0.0187, p=
0.529), versus savere unequa distribution amongst rural residents.

Similarly, the impact of insurance type was not great (HI,,, = 0.0447, p=
0.047), on the whole. Those with regional health plan coverage, on
average, visited dental facilities less than those with an employment
based plan (M= 1111.9 in urban areas vs. M= 942.1 in rural areas),
athough the share of need was amogt equal regardless of hedlth plan
(m=1068.3 in urban vs. m= 1108.9 in rurd). HI,, indices in both hedth
plans were positive, but the index of the employment based plan was
much higher in absolute vaue than the regiona plan. The study further
analyzed the impact of the combination of geographic locae and health
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Table 2. HI,,, for Dental need and policy relevant measures

Cy Hluwy X

. . M:? [m*]

index p-value index p-value

0.0420

Age+ Gender + Limit (AGL) 00420 00007 0928 00413 0067 1076.7 [10784]
AGL +SAH ' 00420 -00064 0447 00484 0032 1076.7 [1080.0]
AGL + Denture 00420 -00137 0089 00558 0013 1076.7 [1082.8]
AGL +Brushing 00420 -00029 0726 00449 0046 1076.7 [1078.9]
AGL +AIl* 00420 -00116 0153 00536 0017 1076.7 [1079.3]
Rurdity 00420 -00036 0660 00457 0.042
Urban 00015 00172 0077 00187 0529 11119 [1068.3]
Rurd 01095 00346 0023 00749 0009 9421 [1108.9]
Insurance type 00420 00026 0749 00447 0.047
Regiond plan -00121 -00200 0067 00079 0795 9688 [1077.2]
Employer plan 00781 -00068 0582 00850 0010 11924 [10939]
Rurd- regiond plan 00165 00056 0772 00221 0555 8468 [1099.7]
Rural-employer plan 01951 00665 0010 01286 0003 10781 [11435]
Urban-regiond plan -0.0381 -00240 0070 -0.0140 0734 1004.3 [1064.2]
Urban-employer plan 00327 -00169 0242 0049% 0250 12161 [10732]

Note: p-value was based on robust standard errors

Co*, Cy**, and Hlw*** refer to the concentration index of dental visits, estimated

visits given need, and horizontal inequality, respectively.

T SAH refers to self-assessed hedlth status.

* All include age, gender, physical limitations, SAH, dentures use, and tooth brushing
habits.

¥ M and [m*] refer to the mean of dental visits and its share of need estimated by zero-
inflated negative binomia model, respectively (unit: per 1,000 persons).

insurance plan (lower part in Table 2). The lowest denta utilization (M=
846.8) was found in rurd residents with regiona hedlth plans and the
highest health inequalities were noted among those with a rural-
employment based plan (HI,, = 0.1286, p= 0.003). Despite low
utilization, dental utilization was distributed equaly based on the needs
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(HI,, was not different from zero) of rural residents with regiona hedlth
plan coverage. Meanwhile, the index of horizonta inequdity in the urban
regiond plan became more negative (HI,,, = -0.0140, p= 0.734).

Fig. 2. The concentration curves of dental care utilization of rural residents with
employment based health plan in Korea
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4. Discussion

Higher income groups in Korea used more denta resources than their
needs. Previous studies of dental utilization mainly examined the
predictors that explained dentd utilization patterns, barriers to access and
the impact of dental behavior on dental visits. The current study
quantified the amount of horizontal inequality in dental care and
examined policy relevant variables for in-depth clarification. On the
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contrary to medical care including inpatients (16), income related
horizontal inequality in Korea favored the better-off. Rural residents used
less dental resources, athough their dental needs were nearly equa to
their counterparts. Regional health insurance tended to ameliorate
unequa denta utilization, particularly in urban areas.

The biased dentd utilization, favoring the better-off, may be explained
by several reasons. Firstly, due to the low co-payment for the basic
package, the low-income insured might access dentd care with relative
ease for basic and acute dental problems. Secondly, there is a severe
geographic ma-distribution of denta resources in Korea. Department of
Health Resources in the Ministry of Health and Welfare, for instance,
reported that more than 92 percent of denta clinics and 100 percent of
dental hospitals were located in urban areasin 1998 (13). Findly, patients
tend to consider dental problems as non-life-threatening diseases and the
most expensive treatments, such as prothodontic, orthodontic, and
cosmetic therapy and their materials were not covered by nationa health
insurance. As a result, it is possible that low-income patients with
complicated denta problems tended to postpone trestments for aslong as
possible until they were unable to manage (37, 38).

Income related dental inequalities of this study were consistent with
other previous studies (39-43). Lee reported that the factors influencing
dental vistsin Koreawere dental needs, age, rurality, and income (42). A
finding of this study was that dental inequalities were concentrated in the
indigent and medicaly vulnerable populations. Horizonta inequaitiesin
rurd residents were higher than in the urban population. In this context, a
low-income group in the rural areawas the most vulnerable population in
terms of dental care services.

Andersen contended that denta utilization could be well modeed by
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considering socia structure, dental hedlth beliefs, and enabling factors,
while needs and demographic factors were more salient in hospital
services due to their emergent and non-discretionary characteristics (44).
However, as Gilbert (45) argued, dental need was a more important
predictor in the case of a non-discretionary dental problem, whereas
predisposing and enabling factors were crucia in dental check-ups or
cleanings. This study found that resource scarcity and alower proportion
of educationd attainment in rura Korea might cause a decrease in the
utilization level but did not reduce non-discretionary visits. The
proportion of patients who frequented the dentist more than twice in a
year (we assumed that they had non-discretionary dental problems) was
amost the same, regardless of urban or rurd locae.

Previous studies that examined the relationship between insurance
types and hedlth service utilization in Korea are scanty and regarded only
the medical field (46). A study reported that although regional plan
holders were more likely to use public health centers, there was no
significant difference in outpatient health service utilization between
holders with regional insurance plan and those with an employment-
based plan (46). This finding was inconsistent with the current study
which suggests that holders of an employment based plan used more
dental care as awhole but went through higher income related horizontal
inequalities than those insured under a regional plan. A feasible
explanation regarding higher dental inequalities among those insured by
an employment based plan may be that the proportion of low-income to
total population was relatively higher among employment based hedlth
plan holders (34) compared to regiona plan holders. The job conditions
of manua laborers, which largely consisted of group projects that were
controlled by a scheduled process, made it difficult for workers to take
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time off to vist a health care organization (35). In addition, Moon (36)
reported that inequalities in the number of physician visits amongst those
insured by aregiona plan were low, often reversed into favoring the poor.
The combined effects of rurality and an employment based hedlth plan
made for the highest hedlth inequality in favor of high-income groups,
while the HI,,, of urban regiond plan holders was negative despite being
non-significant.

This study had several limitations despite the application of an
appropriate survey design, weighting scheme, and count data andysis to
increase datistical power. First, health inequaity could not be explained
by differential access to care if health disparities were a result of
differences in the quality of care. Second, omitted variables were of
further concern. Two types of variables were omitted; variables related to
dental care users and providers. The variables used for standardizing
individud hedlth status in this study do not fully incorporate respondents
hedlth satus or desire for hedlth care. 1liness severity and functional status
belong to these categories. Provider characterigtics are critical factors that
affect dental utilization. These include the demographic and income-
leisure characterigtics of dental professionals. Finaly, the effect of hedlth
care financing was not considered. The relationship between financing
and the leve of utilizations was well established. Out-of-pocket payments
deter people, especially the low-income population, from seeking
available hedlth care services.

In spite of 1998 survey data analysis (after the separation of dental
items from KNHS into National Ora Hedth Survey in 2000, KNHS did
not collect any ora related information, which means that 1998 survey is
the latest available data in terms of dental utilization), the results of this
study have vauable implications for providers, patients, and ord health
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policy planners. The fiscal burden of national hedlth insurance has led to
the search for new pathways to enhance hedth system efficiency. In the
dental field, recent reforms have appeared to reduce the public financing
burden by relying more on out-of-pocket payments, or curtailing
coverage for specific age groups (47). Although such denta reform did
not occur in Koreg, lack of coverage and treatment patterns, which have
relied heavily on new procedures and materials, have raised accessibility
and equity issues. This study found denta inequdlity in favor of the more
weslthy. Decomposing anadyses revealed that the rural low income who
were insured, especialy by employment-based plans, were the most
vulnerable population in terms of horizontal dental inequality. Policy
makers and health professionals need to pay specia attention to low
income rura residents who hold a regional plan and an employment-
based plan in terms of accessibility and horizontal inequdlity, respectively.
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