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Objectives: The objective of this study is to investigate associations between contextual characteristics and unmet healthcare needs
in South Korea after accounting for individual factors.

Methods: The present study used data from the 2012 Korean Community Health Survey (KCHS) of 228 902 adults residing within 253
municipal districts in South Korea. A multilevel analysis was conducted to investigate how contextual characteristics, defined by vari-
ables that describe the regional deprivation, degree of urbanity, and healthcare supply, are associated with unmet needs after con-
trolling for individual-level variables.

Results: Of the surveyed Korean adults, 12.1% reported experiencing unmet healthcare needs in the past. This figure varied with the
253 districts surveyed, ranging from 2.6% to 26.2%. A multilevel analysis found that the association between contextual characteris-
tics and unmet needs varied according to the factors that caused the unmet needs. The degree of urbanity was associated with unmet
need due to “financial burden” (odds ratio [OR], 0.53; 95% confidence interval [Cl], 0.42 to 0.66 for rural vs. metropolitan), but not un-
met need due to “service not available when needed.” There were no significant associations between these unmet need measures
and regional deprivation. Among individual-level variables, income level showed the highest association with unmet need due to “fi-
nancial burden” (OR, 5.63; 95% Cl, 4.76 to 6.66), while employment status showed a strong association with unmet need due to “ser-
vice not available when needed”

Conclusions: Our finding suggests that different policy interventions should be considered for each at-risk population group to ad-
dress the root cause of unmet healthcare needs.
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[1]. According to the Korea National Health and Nutrition Ex-
amination Survey (KNHANES), in Korea, the rate of unmet
healthcare needs has decreased from 22.8% in 2008 to 16.7%
in 2012 [2]. However, as of 2012, compared to the average
6.4% rate of unmet healthcare needs in 28 countries in the Eu-
ropean Union, the rate in Korea is almost three times higher
and the gap based on income levels has not decreased [2,3].

Existing studies pertaining to unmet healthcare needs have
focused primarily on identifying the prevalence of self-report-
ed unmet healthcare needs and analyzing individual-level
predictors. According to studies conducted in the US, where
unmet healthcare need research is the most active, health in-
surance coverage and income level were the greatest predic-
tors of unmet healthcare needs [4-6]. Income level was a
strong predictor of unmet healthcare needs even in Canada
and European countries adopting universal healthcare. In ad-
dition, gender, self-reported health, educational level, and
chronic diseases status were associated with unmet health-
care needs [4-10].

On the other hand, regional contextual characteristics have
been gaining attention as a potential determinant of health-
care utilization [11]. In order to more accurately identify the
effects of contextual characteristics, it is worth taking a closer
look at the multilevel analysis method. Multilevel analysis is
considered a very useful method in studying the association
between individuals’ health and contextual characteristics, in
that it allows simultaneous examination of the effects of high-
er-level and lower-level predictors. Despite the scarcity of
studies on contextual-level correlates of variables of unmet
need, some studies have confirmed the influence of regional
socioeconomic characteristics on unmet healthcare need even
when controlling for individual-level characteristics [1,7,12,13].
Nevertheless, the region-level variables examined in these
studies were limited to the number of hospital beds and phy-
sicians [1], or the samples were drawn from a single state
[12,13], making it difficult to generalize the findings. A US
study [7] examined the association between unmet healthcare
needs and material deprivation measured by poverty rate, un-
employment rate, and educational level. However, the study
failed to incorporate the concept of social deprivation, which
has emerged as a valuable index in recent years. As such, it
falls short of reflecting complex regional characteristics influ-
encing residents’ health.

In this context, more complex measures, namely depriva-
tion indices, that include various factors such as income, em-
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ployment, education, crime, housing environment, and social
networks were developed. Prior studies have proven that the
deprivation index is associated with mortality and life expec-
tancy [14,15] as well as physical and mental health status, in-
cluding subjective health status [16-19]. Moreover, a few stud-
ies have demonstrated associations between the index and
health service use, including medical and dental visits
[16,20,21]. These studies reported that the average health sta-
tus was poor and healthcare use was higher in regions with
severe deprivation.

The present study, which concerns the association between
unmet healthcare needs and contextual characteristics, is dif-
ferentiated from existing studies in the following ways. First, a
multilevel analysis was used to consider, simultaneously, the
effects of both individual and contextual characteristics on
unmet healthcare needs. Second, for the regional characteris-
tics variable, the study adopted a composite deprivation in-
dex, which integrates a region’s material and social depriva-
tion. This study is the first Korean study examining the associa-
tion between a regional deprivation index and unmet health-
care needs. Third, the reasons for unmet healthcare needs,
which vary by individual, include financial burden, time con-
straints, and mildness of symptoms; despite the fact that the
effects on regional variables and policy-based intervention
measures are expected to vary depending on these reasons
[4], most preceding studies failed to distinguish these issues in
their analyses. This study conducted a multilevel analysis for
each individual cause of unmet healthcare needs.

METHODS

Conceptual Model

The objective of this study is to estimate the associations of
contextual characteristics such as deprivation or other indica-
tors of socioeconomic context with individual-level outcomes
(unmet healthcare needs) after adjustment for individual-level
measures. We also hypothesized that an association between
contextual characteristics and unmet healthcare needs would
vary for two common reasons (“financial burden” and “service
not available when needed”).

Despite the myriad of available studies pertaining to region-
level characteristics and health outcomes, most studies in
their analyses have used widely available yet limited data
sources such as the population census data to extract contex-
tual variables in the absence of conceptual frameworks [22]. In
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order to gain a comprehensive understanding of the individu-
al-level or region-level variables that influence unmet health-
care needs, the present study uses Andersen and Davidson’s
healthcare utilization behavior model [11]. This framework is
built upon Andersen’s initial model [23], which contains three
sets of predictive factors in explaining individual characteris-
tics influencing healthcare utilization behavior: predisposing,
enabling, and need factors. The present study incorporates
communities’ contextual characteristics as a determinant of
healthcare utilization behavior, which is subsequently catego-
rized into predisposing, enabling, and need factors. Based on
this new model, contextual factors known and predicted to be
associated with unmet healthcare needs by previous studies
are selected for the analysis model.

Data Sources

This study used data from the 2012 Korean Community
Health Survey (KCHS) by the Korea Centers for Disease Control
and Prevention (KCDC) [24,25]. The KCHS was selected as a
source of national certified statistics (No. 10118). This nation-
wide health survey covers information on demographic and
socioeconomic characteristics, health status, and healthcare
utilization. The 2012 KCHS was conducted on an average of
900 subjects selected by the probability proportional to sam-
pling method and the systematic sampling method among
adults aged 19 years or older living in each area of Korea from
August to October 2012. The KCHS was administered by
trained interviewers in face-to-face interviews. Data was
drawn from 228 921 individuals from 253 districts nationwide
included in the 2012 KCHS; we omitted 19 individuals who did
not provide important information including unmet health-
care needs. Finally, a total of 228 902 individuals were ana-
lyzed in this study. Eligible contextual-level data were collect-
ed from various sources.

Measures
Outcome variables

We measured subjective unmet need for healthcare based
on the KCHS question: “During the past year, was there ever a
time when you wanted medical care but could not get it?” A
“yes” response was treated as a definition of an experience of
unmet need. Regarding the question, “What are the causes of
your unmet healthcare need,”“service not available when
needed” (35.8%) was the most prevalent response, followed
by “financial burden” (22.8%), “mildness of symptoms” (15.9%),
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“transportation issues” (8.4%), and “difficult to get an appoint-
ment” (2.3%). Of these responses, the two most prevalent
were added as outcome variables.

Individual-level variables

Variables for access-relevant characteristics of individuals
consisted of the three domains from our conceptual model.
Predisposing factors included age, gender, and educational at-
tainment. Enabling factors included having private health in-
surance, social support indicated by current cohabitation with
spouse, current employment status, and income level. Income
was divided into five levels according to respondents”“‘monthly
average household equivalent income, which was calculated
by dividing household income by the square root of the num-
ber of household members [26]. Need variables were repre-
sented by the number of self-reported medical comorbidities
including hypertension, diabetes, coronary artery disease,
stroke, asthma, and arthritis. Depression history and self-re-
ported health status were considered need factors in predict-
ing healthcare access [27,28]. Additionally, current smoking
status was analyzed as a health behavior factor [13].

Contextual-level variables

For the contextual predisposing condition, we included the
regional deprivation index and the degree of urbanity. To
characterize regional deprivation, we used the composite re-
gional deprivation index (RDI) for Korea, which was recently
calculated by Kim et al. [29] using 10% of the sample survey
from the 2010 census, along with district-level data. To sum-
marize how the RDI is calculated, a total of 16 potential depri-
vation indices predicted to reflect regional socioeconomic sta-
tuses in Korea were obtained from the census data. Upon a
distribution test, those showing irregular distribution were
converted for a factor analysis. The factor analysis found that
residential density and unemployment rate had negative val-
ues and, as such, were eliminated. The rate of non-homeowner
status was also found to be extremely low in rural areas, and,
as such, it was eliminated. As for the indices with similar impli-
cations, those with the highest factor loading values were ad-
opted for the analysis [29]. Table 1 shows the final subordinate
composition measures. The RDI was constructed by summing
up the Z-standardized scores of each variable. In this study,
the RDI was divided into five categories according to the score
quintile. This index was found to have sufficient validity by
Kim et al. [29] and previous studies have reported that the RDI
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Indicator

Poor residential environments
bathroom, or no flushing toilet)

Unmet Healthcare Needs in Korea

Definition

Percent of households under the minimum housing standard (no separate kitchen, no water supply, no hot water for the

No car Percent of households without a car for commuting

Low education attainment
Aging population
Low social class
Non-apartment Percent of non-apartment households
Single occupant households Percent of households living alone
Female heads-of-households

The divorced or separated

Percent of divorced or widowed individuals

Percent of individuals with education level below high school graduation among the population of those 30-64 years old
Percent of elderly individuals 65 years or older in the total population
Percent of all persons in households with a head of the household who is engaged in elementary occupation’

Percent of households with female heads-of-household

'Elementary occupation is one that belongs in class V and below (unskilled manual labor) as defined by the Korean “social class classification standards by oc-

cupation.”

index is more suitable in Korea than the Townsend or Carstairs
indices, which were developed in England [29,30]. In addition,
several studies have suggested that the degree of urbanity, as
a region-level socioeconomic variable influencing unmet
healthcare need, may influence health status and hence the
need for healthcare [7,13]. Therefore, the present study incor-
porated urbanity, which is designated by the government
(metropolitan, urban, and rural), as a contextual predisposing
variable, in addition to the regional deprivation index. This
study used the governmental administrative district system
based on population size, industrial structure, and lifestyle to
divide the autonomous areas into “metropolitan,” for districts
affiliated with major cities; “urban,” for districts affiliated with
cities other than major cities; and “rural,” for counties affiliated
with some parts of major cities (e.g., Ongjin County in Incheon
City) and provinces [31].

For the contextual enabling characteristics that may impede
or facilitate individuals” health service utilization, we selected
variables pertaining to healthcare supply. So far, research into
the association between supply-side factors and unmet
healthcare need is sparse, and the results of available studies
do not indicate a clear association [1,7,12]. To measure region-
al healthcare supplies, we used the number of physicians per
1000 residents in 2012 and the number of hospital beds per
1000 residents in 2011 [1,12,13]. Each variable was divided
into quartiles.

Statistical Analysis

Due to the hierarchical structure of the data with 228 902
individuals (level 1) nested within 253 districts (level 2), we
merged district and individual-level data using local address

codes of the municipal districts and conducted a multilevel lo-
gistic regression analysis [32]. This study applied a random in-
tercept model instead of a random coefficients regression
model because the major explanatory variable, the RDI was
not random for each of the 253 districts, and each region had
a single fixed value. The two-level random intercept model
was fit to the null model. We examined the series of models by
adding contextual-level and individual-level variables. First,
model 1 examined the effects of contextual-level predisposing
variables (regional deprivation and degree of urbanity). Then,
model 2 was analyzed, adding contextual-level enabling vari-
ables (the number of physicians and hospital beds per 1000
residents) into model 1. Finally, to examine the associations of
contextual characteristics with individual-level unmet health-
care needs after adjustment for individual-level confounders,
model 3 was analyzed, adding the individual-level variables
into model 2. The sample for the community health survey
was extracted by complex sample design. Thus, adjusted
weights, which were provided by the KCHS, were included in
the two-level designs to account for the design effect [32,33].

This study used two steps to determine whether there were
any explanatory variables that created a multicollinearity
problem. First, correlation coefficients were calculated for the
explanatory variables to perform a preliminary evaluation of
multicollinearity. Second, the variation inflation factor for each
explanatory variable was calculated in the regression model to
identify any with a value =3. The two evaluation steps
showed that there were no variables suspected to have multi-
collinearity; therefore, explanatory variables presented in the
study results were included in the model.

Descriptive statistics were conducted in SAS version 9.3 (SAS
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Unmet healthcare needs (%)

Provinces  No. of districts

Mean (SD) Min Max
Seoul 25 13.3(2.7) 9.0 19.7
Busan 16 10.9(3.0) 6.5 18.2
Daegu 8 12.6(2.3) 95 15.6
Incheon 10 12.3(3.6) 6.0 17.4
Gwangju 5 13.5(2.7) 8.5 16.2
Daejeon 5 9.7 (2.3) 6.1 12.9
Ulsan 5 10.3(2.3) 6.9 139
Gyeonggi 45 11.3(2.7) 3.1 18.2
Gangwon 18 10.7(2.9) 5.0 15.1
Chungbuk 13 12.6 (5.0) 38 22.7
Chungnam 15 11.9(3.0) 49 16.2
Jeonbuk 14 12.7 (4.0) 75 19.6
Jeonnam 22 13.1(5.6) 40 23.1
Gyeongbuk 25 12.2 (5.6) 2.6 26.2
Gyeongnam 20 122(1.7) 8.9 16.0
Jeju 6 15.2(3.6) 10.2 20.8
Sejong 1 10.0(0.0) 10.0 10.0
Total 253 12.1(3.8) 2.6 26.2

SD, standard deviation; Min, minimum; Max, maximum.

Institute Inc., Cary, NC, USA) and HLM version 7.0 (Scientific
Software International Inc., Lincolnwood, IL, USA) was used to
conduct the multilevel analyses.

RESULTS

Baseline Characteristics of the Study Population

Table 2 shows the distribution of rates of unmet healthcare
needs for 253 municipal districts in Korea. The mean rate of
unmet healthcare needs in these districts was 12.1%, ranging
from a minimum of 2.6% to a maximum of 26.2%, highlight-
ing the disparity across districts in Korea.

Table 3 shows the rates of unmet healthcare needs based
on individual-level and contextual-level variables. Unmet need
was higher among individuals over 75 years of age, women,
individuals with less than elementary education, divorced and
widowed individuals, and individuals with lower household
income. Individuals residing in the most deprived community
were found to experience a greater level of unmet need com-
pared with their counterparts residing in the least deprived
community.
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Multilevel Analysis Results

Table 4 displays the results of a multilevel logistic regression
analysis performed to examine the association between indi-
viduals’ unmet healthcare needs and contextual characteris-
tics. In the final model, urbanity among contextual variables
was significantly related to unmet healthcare need; urban resi-
dents showed a reduced probability of experiencing unmet
healthcare need compared to metropolitan residents (odds
ratio [OR], 0.89; 95% confidence interval [Cl], 0.81 to 0.97). In
the case of individual-level variables, all subordinate variables
were found to have a significant association with unmet need.
In particular, bad or very bad self-reported health was associ-
ated with odds of unmet healthcare needs that were 2.98
times greater than very good or good self-reported health
(95% Cl, 2.80 to 3.17).

Table 5 displays the results of a multilevel analysis per-
formed to test the hypothesis that the association between re-
gional contextual variables and unmet need will vary with the
causes of unmet needs. First, in cases where unmet healthcare
needs occurred due to “financial burden,” regional deprivation
and the degree of urbanity were associated with unmet
healthcare need in model 1. However, in model 3, in which all
individual-level variables were included, the association be-
tween regional deprivation and unmet need became non-sig-
nificant, while urbanity variables remained statistically signifi-
cant. In this model, the individual-level variable associated
with the highest OR was the income level. Compared with the
highest income level, the lowest income level showed 5.63
times higher odds of experiencing unmet healthcare need
(95% Cl, 4.76 t0 6.66).

On the other hand, in the case of unmet need due to “service
not available when needed,” the significant regional variable
was the number of physicians per 1000 residents. This showed
an inverse relationship with unmet healthcare in only the third
quartile (OR, 1.18; 95% Cl, 1.04 to 1.32). The individual- level
variable associated with the highest OR was bad or very bad
self-reported health (OR, 2.53; 95% Cl, 2.26 to 2.81), followed
in order by two or more complex diseases, and female. Em-
ployment status also showed a strong relationship with unmet
healthcare: the odds of the unemployed experiencing unmet
healthcare was 84% lower than that for wage workers (95% Cl,
0.12t0 0.19).
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Table 3. Distribution of individual and contextual characteristics in relation to unmet healthcare needs among Korean adults

(n=228902)
Unmet healthcare needs
p-value'
Yes No Total
Individual level
Unmet healthcare need 27661 (12.1) 201 241 (87.9) 228902 (100.0)
Predisposing
Age (yr) <0.001
19-39 7734(12.5) 54 259 (87.5) 61993 (27.1)
40-64 12530 (11.5) 96 285 (88.5) 108 815 (47.5)
65-74 4132 (11.6) 31349 (88.4) 35481 (15.5)
75+ 3265 (14.4) 19 348 (85.6) 22613(9.9)
Sex <0.001
Male 9987 (9.7) 92 903 (90.3) 102 890 (44.9)
Female 17 674 (14.0) 108 338 (86.0) 126 012 (55.1)
Educational attainment <0.001
Elementary school or less 9547 (14.9) 54 320 (85.1) 63 867 (28.0)
Middle school 2831 (11.1) 22753 (88.9) 25584 (11.2)
High school 8342 (10.8) 68938 (89.2) 77 280 (33.8)
University or higher 6894 (11.2) 54 849 (88.8) 61743 (27.0)
Enabling
Cohabitation with spouse <0.001
Currently cohabiting 17896 (11.3) 140712 (88.7) 158 608 (69.3)
Separated 664 (13.7) 4193 (86.3) 4857 (2.1)
Widowed 4175(16.3) 21513(83.7) 25688(11.2)
Divorced 1206 (18.3) 5383 (81.7) 6589 (2.9)
Never married 3702(11.2) 29296 (88,8) 32998 (14.4)
Private health insurance <0.001
Yes 17531 (11.4) 136 850 (88.6) 154 381 (67.8)
No 10015(13.6) 63413 (86.4) 73428(32.2)
Employment status <0.001
Wage worker 10833 (12.9) 73148 (87.1) 83 981 (36.8)
Employer/self-employed 5452 (11.1) 43594 (88.9) 49 046 (21.5)
Unpaid family worker 1730 (13.9) 10740 (86.1) 12 470 (5.5)
Student 580(7.7) 6948 (92.3) 7528 (3.3)
House worker 5414 (11.9) 40 061 (88.1) 45 475(19.9)
Unemployed 3583 (12.0) 26 332 (88.0) 29915(13.1)
Income level <0.001
1st quintile (lowest) 8457 (15.2) 47 048 (84.8) 55505 (24.2)
2nd quintile 4941 (12.4) 35 063 (87.6) 40004 (17.5)
3rd quintile 5548 (11.3) 43 746 (88.7) 49294 (21.5)
4th quintile 4296 (10.6) 36 131 (89.4) 40427 (17.7)
5th quintile (highest) 4419(10.1) 39253 (89.9) 43672 (19.1)
Need
No. of medical comorbidities <0.001
0 7901 (9.0) 80300 (91.0) 88201 (38.5)
1 7283(12.2) 52 577 (87.8) 59 860 (26.2)
2+ 12 477 (15.4) 68 361 (84.6) 80838 (35.3)

(Continued to the next page)
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Yes
Depression history
Yes 1311(23.3)
No 26339 (11.8)
Self-reported health
Very good/good 6733 (7.6)
Moderate 11372 (12.4)
Bad/very bad 9548 (19.7)
Health behaviors
Smoking status
Current smoker 5589 (11.7)
Former smoker 3605 (9.8)
Non-smoker 18 464 (12.8)
Contextual level
Predisposing
Regional deprivation
1st quintile (least deprived) 5586 (11.9)
2nd quintile 5653 (12.1)
3rd quintile 5411 (11.5)
4th quintile 5229 (11.9)
5th quintile (most deprived) 5782 (13.0)
Urbanity
Metropolitan 7701(12.2)
Urban 10652 (11.7)
Rural 9308 (12.5)
Enabling
No. of physicians per 1000 residents
1st quartile (lowest) 7064 (12.1)
2nd quartile 6650 (11.9)
3rd quartile 7096 (13.0)
4th quartile (highest) 6851 (11.5)
No. of hospital beds per 1000 residents
1st quartile (lowest) 7430(12.5)
2nd quartile 6975 (12.4)
3rd quartile 6410 (11.4)
4th quartile (highest) 6846 (12.0)

Values are presented as number (%).
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Unmet healthcare needs
p-value'
No Total
<0.001
4308 (76.7) 5619 (2.5)
196 879 (88.2) 223 218 (97.5)
<0.001
82189 (92.4) 88 922 (38.9)
80 072 (87.6) 91 444 (40.0)
38966 (80.3) 48514(21.2)
<0.001
42 221 (88.3) 47810(20.9)
33223(90.2) 36 828 (16.1)
125772 (87.2) 144 236 (63.0)
<0.001
41 247 (88.1) 46 833 (20.5)
41008 (87.9) 46 661 (20.4)
41603 (88.5) 47014 (20.5)
38702 (88.1) 43931 (19.2)
38681 (87.0) 44,463 (19.4)
<0.001
55675 (87.8) 63 376 (27.7)
80210(88.3) 90 862 (39.7)
65 356 (87.5) 74 664 (32.6)
<0.001
51 554 (87.9) 58 618 (25.6)
49259 (88.1) 55909 (24.4)
47 684 (87.0) 54780 (23.9)
52 744 (88.5) 59595 (26.0)
<0.001
51911 (87.5) 59 341 (25.9)
49 106 (87.6) 56 081 (24.5)
49 971 (88.6) 56 381(24.6)
50 253 (88.0) 57 099 (24.9)

Missing data: educational attainment, 428; cohabitation with spouse, 162; private health insurance, 1.093; employment status, 487; number of medical comor-

bidities, 3; depression history, 65; self-reported health, 28.

'p-values are calculated by chi-square test of the difference in unmet healthcare needs across different socio-demographic. groups.

DISCUSSION

The present study began with the hypothesis that contextu-
al characteristics will have a significant association with unmet
healthcare need even after controlling for individuals’ compo-
sitional characteristics. In other words, we expected a region’s

socioeconomic status would have a contextual effect beyond
individual-level socioeconomic status on unmet healthcare
need. KCHS data obtained from 228 902 individuals from 253
districts in Korea were analyzed through a multilevel analysis.
Importantly, this study differed from existing, standard logistic
regression analyses because the model took into account re-
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Table 4. Multilevel analysis results of unmet healthcare needs among Korean adults (n=228 902)

Unmet healthcare needs

Model 1 Model 2 Model 3
Individual level
Predisposing
Age 0.97 (0.96, 0.97)***
Sex
Male 1.00 (reference)
Female 1.47 (1.39, 1.55)***
Educational attainment
University or higher 1.00 (reference)
High school 1.01(0.96, 1.06)
Middle school 1.04(0.95,1.12)
Elementary school or less 1.34(1.24, 1.43)***
Enabling
Cohabitation with spouse
Currently cohabiting 1.00 (reference)
Separated 1.16(1.01, 1.32)*
Widowed 1.28(1.19, 1.37)***
Divorced 1.29(1.17, 1.47)***
Never married 0.75(0.69, 0.80)***
Private health insurance
Yes 1.00 (reference)
No 1.12(1.06, 1.17)***

Employment status

Wage worker
Employer/self-employed
Unpaid family worker
Student

House worker
Unemployed

Income level

5th quintile (highest)
4th quintile
3rd quintile
2nd quintile
1st quintile (lowest)

Need
No. of medical comorbidities

0

1

2+

Depression history
No

Yes

1.00 (reference)
0.92 (0.86, 0.97)**
0.78(0.71, 0.85)***
0.51(0.45, 0.58)***
0.61(0.58, 0.64)***
0.63(0.58, 0.67) ***

1.00 (reference)
1.08(1.00, 1.15)*
1.16 (1.08, 1.24)***
1.32(1.22, 1.41)%**
1.49(1.38, 1.61)***

1.00 (reference)
1.39(1.32, 1.45)***
1.60(1.51, 1.69)***

1.00 (reference)
1.55(1.39, 1.71)***

(Continued to the next page)
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Model 1

Self-reported health
Very good/good
Moderate
Bad/very bad

Health behaviors

Smoking status
Non-smoker
Former smoker
Current smoker

Contextual level
Predisposing
Regional deprivation
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Unmet healthcare needs

Model 2 Model 3

1.00 (reference)
1.65(1.57, 1.72)***
2.98(2.80, 3.17)***

1.00 (reference)
1.04(0.97,1.11)
1.22(1.15, 1.29)***

1st quintile (least deprived)

2nd quintile

3rd quintile

4th quintile

5th quintile (most deprived)
Urbanity

Metropolitan

1.00 (reference)
0.92(0.76, 1.10)
0.95(0.77, 1.15)
0.92(0.75, 1.13)
0.97(0.79, 1.17)

1.00 (reference)

1.00 (reference)
0.94(0.76, 1.15)
0.96 (0.76, 1.20)
0.92(0.73,1.16)
0.99(0.78, 1.24)

1.00 (reference)
0.92(0.83, 1.00)
0.93(0.76, 1.13)

1.00 (reference)
0.97(0.80, 1.16)
1.01(0.81, 1.25)
1.00 (0.80, 1.24)
1.08(0.86, 1.35)

1.00 (reference)
0.89(0.81, 0.97)*
0.91(0.75, 1.09)

Urban 0.91(0.83, 0.99)*
Rural 0.94(0.79, 1.10)
Enabling

No. of physicians per 1,000 residents
4th quartile (highest)
3rd quartile

1.00 (reference)

1.15(1.04, 1.26)**

2nd quartile 1.05(0.92, 1.19)
1st quartile (lowest)

No. of hospital beds per 1000 residents

4th quartile (highest) 1.00 (reference)

3rd quartile 1.02(0.89, 1.16)
2nd quartile 1.07(0.94, 1.21)
1st quartile (lowest) 1.12(0.98, 1.28)

Values are presented as odds ratio (95% confidence interval).

1.00 (reference)
1.10(1.00, 1.20)*
1.01(0.89, 1.13)
1.05(0.93, 1.18) 1.03(0.91, 1.15)
1.00 (reference)

1.01(0.89, 1.15)

1.06 (0.93, 1.20)

1.12(0.99, 1.27)

Model 1: individual-level variables and contextual-level enabling variables adjusted.

Model 2: contextual-level variables were simultaneously entered in the model.
Model 3: all variables were simultaneously entered in the model.
*p<0.05, **p<0.01, ***p<0.001.

gional variation in the dependent variables (level 2), that is,
unmet healthcare needs. Another reason for multilevel analy-
sis was that 228 802 individuals belonged to 253 districts,
which may not be independent of each other. For example, in
the “unmet healthcare needs” model, whether someone expe-
riences such needs may be determined by their district affilia-
tion. This can lead to significant differences between districts,

resulting in errors; this would be contrary to the assumptions
in traditional methodology, and multilevel analysis would be
required. To determine the fitness of multilevel analysis, an
evaluation was performed, based on the null hypothesis that
variance in the intercept model of unmet healthcare needs is
0 (Ho:t00=0). Since the null hypothesis was rejected, it was
confirmed that the multilevel model was fit.
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Table 5. Difference of multilevel analysis results of unmet healthcare needs due to financial burden and unavailability of service
when needed among Korean adults

Unmet healthcare needs due to financial burden

Unmet healthcare needs due to unavailability of
service when needed

Model 1

Model 2

Model 3

Model 1

Model 2 Model 3

Individual level
Predisposing
Age

Sex
Male
Female

Educational attainment
University or higher
High school
Middle school

Elementary school
or less

Enabling

Cohabitation with spouse
Currently cohabiting
Separated
Widowed
Divorced
Never married

Private health insurance
Yes
No

Employment status
\Wage worker
Employer/self-employed
Unpaid family worker
Student
House worker
Unemployed

Income level
5th quintile (highest)
4th quintile
3rd quintile
2nd quintile
1st quintile (lowest)

Need

No. of medical
comorbidities

0
1
2+
Depression history
No
Yes

1.00 (reference)
0.98(0.97, 0.98)***

1.00 (reference)
1.42(1.26, 1.60)***

1.00 (reference)

1.71(1.46, 1.99)***
2.33(1.98, 2.72)***
2.61(2.24,3.03)***

1.00 (reference)
1.63(1.33, 1.98)***
1.28(1.15, 1.42)***
1.73(1.48, 2.01)***
0.90 (0.77,1.05)

1.00 (reference)
1.67(1.54,1.81)**

1.00 (reference)
0.80(0.71, 0.90)***
0.71(0.58, 0.85)***
0.38(0.27, 0.53)***
0.83(0.74, 0.92)***
0.88(0.79,0.97) *

1.00 (reference)

1.74(1.43, 2.10)***
2.55(2.15, 3.02)***
4.24(3.55, 5.06)***
5.63(4.76, 6.66)***

1.00 (reference)
1.26(1.13, 1.39)***
1.44(1.28, 1.61)***

1.00 (reference)
1.91(1.65, 2.20)***

1.00 (reference)
0.96 (0.95, 0.96)***

1.00 (reference)
1.50(1.39, 1.67)***

1.00 (reference)
0.99(0.92, 1.06)
1.01(0.88, 1.15)
1.16(1.02, 1.31)*

1.00 (reference)
1.08(0.89, 1.30)
0.97(0.83, 1.11)
1.14(0.99, 1.31)
0.71(0.64, 0.77)***

1.00 (reference)
0.84(0.77,0.91)***

1.00 (reference)
0.92(0.86, 0.99)*
0.72(0.63, 0.82)***
0.35(0.29, 0.41)***
0.20(0.18, 0.22)***
0.16(0.12, 0.19)***

1.00 (reference)
1.08(0.99, 1.18)
1.11(1.01,1.21)*
1.17 (1.04, 1.30)**
0.92(0.81,1.03

1.00 (reference)
1.48(1.38, 1.57)***
1.80(1.67, 1.92)***

1.00 (reference)
1.49(1.24, 1.79)***

(Continued to the next page)
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Unmet healthcare needs due to unavailability of
service when needed

Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Self-reported health
Very good/good 1.00 (reference) 1.00 (reference)
Moderate 1.83(1.65, 2.01)*** 1.73(1.62, 1.84)***
Bad/very bad 454 (4.03, 5.10)*** 2.53(2.26,2.81)***
Health behaviors
Smoking status
Non-smoker 1.00 (reference) 1.00 (reference)
Former smoker 0.97(0.83,1.12) 1.04(0.94, 1.14)
Current smoker 1.33(1.17, 1.49)*** 1.26(1.16, 1.36)***
Contextual level
Predisposing
Regional deprivation
1st quintile (least 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)
deprived)
2nd quintile 0.82(0.65, 1.02) 0.77(0.59,0.98)*  0.92(0.72,1.18) 1.03(0.75, 1.39) 1.07 (0.76, 1.49) 0.98(0.72, 1.32)
3rd quintile 0.87(0.68, 1.10) 0.78(0.59, 1.01) 1.13(0.87, 1.47) 1.17(0.84, 1.59) 1.28(0.89, 1.81) 1.08(0.77, 1.50)
4th quintile 0.68(0.52,0.86)** 0.60(0.46, 0.79)*** 1.01(0.77,1.32) 1.19(0.86, 1.63) 1.28(0.89, 1.82) 1.05(0.75, 1.46)
5th quintile (most 0.70(0.55, 0.89)**  0.61(0.45, 0.80)*** 1.14(0.86, 1.50) 1.24(0.90, 1.69) 1.42 (0.96, 2.08) 1.18(0.82, 1.68)
deprived)
Urbanity
Metropolitan 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)
Urban 0.85(0.73,0.97)¢  0.81(0.70,0.93)** 0.76 (0.65, 0.87)*** 0.9(0.80, 1.00) 0.92(0.81, 1.03) 0.90(0.80, 1.00)
Rural 0.70(0.58, 0.84)*** 0.60(0.47, 0.75)*** 0.53(0.42, 0.66)***  0.85(0.66, 1.08) 0.91(0.68, 1.22) 0.91(0.69, 1.19)
Enabling
No. of physicians per 1000
residents
4th quartile (highest) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)
3rd quartile 1.06 (0.90, 1.24) 0.93(0.79, 1.09) 1.22(1.07,1.39)**  1.18(1.04, 1.32)**
2nd quartile 1.18(0.98, 1.42) 1.07 (0.87, 1.30) 1.04(0.87,1.23) 1.01(0.85, 1.19)
1st quartile (lowest) 1.25(1.02, 1.50)*  1.11(0.93, 1.31) 0.99(0.83,1.17) 0.97(0.82, 1.15)
No. of hospital beds per
1000 residents
4th quartile (highest) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)
3rd quartile 1.06 (0.90, 1.24) 1.08(0.92, 1.26) 0.97(0.81, 1.15) 0.95(0.81,1.12)
2nd quartile 1.18(0.99, 1.39) 1.26 (1.06, 1.48)** 0.99(0.83,1.18) 0.97(0.81, 1.14)
1st quartile (lowest) 1.09(0.91, 1.30) 1.19(0.99, 1.42) 0.94(0.78,1.13) 0.93(0.78, 1.11)

Values are presented as odds ratio (95% confidence interval).

Model 1: individual-level variables and contextual-level enabling variables adjusted.

Model 2: contextual-level variables were simultaneously entered in the model.

Model 3: all variables were simultaneously entered in the model.
*p<0.05, **p<0.01, ***p<0.001.

While considerable research has been conducted on unmet
healthcare needs in Korea using recent panel data, these stud-
ies have focused on individual determinants of unmet needs
for healthcare [34-36]. The study conducted by Heo et al. [1] is
the sole study examining contextual determinants of unmet

needs in Korea. However, this study utilized only province-lev-
el data (from 16 provinces) of healthcare supply factors (num-
ber of hospital beds and physicians) as regional variables. The
present study is important because 253 districts were ana-
lyzed, and contextual predisposing condition variables (com-
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posite deprivation index, urbanity) were used in the analysis,
in addition to healthcare supply factors. In addition, unlike a
number of previous studies on unmet healthcare needs that
did not distinguish the cause of unmet healthcare needs [6-
10,12,13,27], or only included ‘unmet healthcare needs for fi-
nancial reasons’ [34], to the best of our knowledge, this is the
only study to perform a multilevel analysis, classifying unmet
healthcare needs by main cause.

The primary finding of this study is that, compared to re-
gions with lower deprivation, living in regions with higher ma-
terial and social deprivation is not significantly associated with
an increased probability of unmet healthcare needs. In the
case of the model of unmet need due to “financial burden,” the
statistical significance of the regional deprivation index was
observed in models 1 and 2, for which individual level vari-
ables were not included. However, such an association be-
came nonsignificant in the final model. The following reasons
may explain this finding. First, the association between the
deprivation index and unmet need observed in models 1 and
2 may be attributable to individuals’ compositional character-
istics. This pattern is consistent with some previous work, in
which most of the association of deprivation and health was
explained by individual rather than area factors [17,22,37].
Second, the use of the composite measure may have offset
the influence of subordinate indices [19]. In contrast to the
present study, which used a composite deprivation index
combining separate indicators into one index, a US study
measuring separate indices such as poverty rate [12,13] con-
firmed that region-level variables and unmet need were corre-
lated even after controlling for individual-level variables. Com-
paring the present study’s results against such findings, it can
be inferred that regional deprivation was nonsignificant in the
present study because of the use of the composite measure.
However, as opposed to focusing on identifying the separate
regional variables that influence unmet healthcare need, the
present study focused on investigating the effects of the over-
all nature of the regional socioeconomic context on individu-
als’ unmet needs. Follow-up studies further investigating the
potential association between unmet healthcare need and re-
gional deprivation via various measures of regional character-
istics would be beneficial in that results can be compared to
gain more specific and useful insight into the topic.

Whereas the association between the regional deprivation
index and unmet need was nonsignificant, urbanity variables
were found to be significantly correlated with unmet need

Unmet Healthcare Needs in Korea

due to “financial burden.” Specifically, living in metropolitan
areas increased the likelihood of experiencing unmet health-
care needs over living in rural or urban areas. Such a finding is
contrasted against the finding of a US study that reported that
living in a metropolitan statistical area was not correlated with
unmet healthcare needs [7] or that of another prior study that
found living in smaller urban areas (population less than one
million) to be more highly correlated with unmet healthcare
needs than living in more populous urban areas [13]. Heo et
al. [1] suggested several possible causes behind the high un-
met need in major Korean cities despite the concentration of
healthcare resources. Areas with a surplus of private hospital
beds tend to competitively acquire more beds or highly ex-
pensive equipment and encourage services not covered by in-
surance, which consequently increases the cost of care. The
high unmet healthcare need in these areas is thought to be
attributed to the low insurance coverage and high out-of-
pocket payment burden imposed on Korean healthcare con-
sumers. According to these results, it can be inferred that indi-
viduals with low socioeconomic status residing in metropoli-
tan areas are at an elevated risk of unmet healthcare need
than their counterparts residing in rural areas [18,37].

The numbers of hospital beds and physicians, which were
included in the analysis model as contextual enabling condi-
tions either impeding or facilitating healthcare utilization,
were not found to be correlated with unmet healthcare need,
a finding that is supported by prior studies [3,13,14]. Korea has
the highest number of doctor consultations per capita among
all Organization for Economic Cooperation and Development
(OECD) nations and doctor accessibility is almost twice the
OECD average as of 2011. The number of hospital beds per
capita is also the highest of all OECD nations, with over nine
beds per 1000 people as of 2011 [38]. Therefore, it is possible
that the number of physicians or hospital beds is not a signifi-
cant factor influencing individuals’ healthcare accessibility in
Korea.

Although the associations between contextual-level vari-
ables and unmet healthcare needs were nonsignificant in this
study, all of the individual-level variables were significantly as-
sociated with unmet needs. In particular, the strongest predic-
tor of unmet need was self-reported health, a finding support-
ed by prior studies [1,5,27]. However, when the reasons for un-
met health needs were classified as “financial burden” and
“service not available when needed,” there were considerable
differences in the significance and the strength of correlations.
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For unmet healthcare needs caused by “financial burden,” the
average monthly household equivalent income and subjec-
tive health status had the highest and second highest OR, re-
spectively. This result is consistent with those of a previous
study that analyzed factors related to unmet healthcare needs
caused by financial reasons, using the Korea Welfare Panel
data (between 2005 and 2006), and found that poorer house-
holds and poorer objective health status were associated with
a higher risk of experiencing unmet healthcare needs [34].
Conversely, where the reason for unmet healthcare was cited
as “service not available when needed,” the average monthly
household equivalent income was not significant in some
bands, though employment status was one of the strongest
predictors. More specifically, employed individuals, particular-
ly wageworkers, were more likely to experience unmet health-
care needs compared to those who were unemployed. Con-
sidering previous reviews regarding the occurrence of unmet
need in Korea [39], “service not available when needed” may
be attributed to Korea’s labor system, which is characterized
by the longest working hours of all OECD nations [40]. In fact,
according to a survey conducted by the Korea Health Panel,
which incorporated a more clearly defined set of terms in in-
vestigating unmet healthcare needs, “no time to visit a clinic
or hospital” topped the responses at 39.1%, followed by “fi-
nancial burden of treatment” at 22.3%, similar to the present
study’s findings. As of 2011, the average annual hours worked
per Korean worker is 470 hours longer than that of the OECD
average. The figure translates into 2.74 more months than the
OECD average [40]. Such long average annual working hours
are likely to impede workers from getting regular health
check-ups or treatment [34,35]. In summary of these findings,
ultimately, a different policy approach is needed for each at-
risk population group to address the root cause of unmet
healthcare need. First of all, for the socioeconomically disad-
vantaged population, policies that lessen the financial burden
associated with healthcare services should be implemented,
which include improved health insurance coverage. On the
other hand, for workers with financial stability, various inter-
ventions and relevant labor policies could be considered to
enable them to use the medical services they need. This needs
further discussion in future studies.

This study has some limitations. First, not all contextual-level
variables that influence unmet healthcare needs could be in-
corporated in the analysis model. An important criticism of the
literature on contextual factors and health is that, despite nu-
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merous studies, scant attention has been paid to conceptual-
izing the particular pathways underlying the associations with
ad hoc selection of contextual factors studied [22]. Heeding
this criticism, we selected the variables based on Andersen’s
new healthcare utilization model, which considers both the
individual- and contextual-level characteristics. However, due
to issues of available data, a wider range of variables including
social capital and physical environment could not be incorpo-
rated. This study used an RDI, which included both material
and social deprivations, as the variable representing contextu-
al-level characteristics in measuring the associations with un-
met healthcare needs. However, deprivation indices based on
a population census, such as RDI, have a limitation of not in-
corporating variables that can reflect the characteristics of ru-
ral regions [15]. Therefore, this study added the degree of ur-
banity variable to the model. However, if future studies include
additional contextual characteristics that reflect social support
of the community, a more meaningful explanation of the as-
sociations with unmet healthcare needs would be possible.

Additionally, when two independent variables and one de-
pendent variable are included in a single model, if the associa-
tion between one of the independent variables (level 1) and
the dependent variable is altered by the other independent
variable (level 2), an interaction can be created. However, this
study did not examine the interactions between individual
and regional level variables.

Third, due to the limitations of KCHS, responses from indi-
viduals on the details of which healthcare services were un-
met could not be obtained. Since the significance and mean-
ing of unmet needs can change based on whether the unmet
service was an examination, a treatment of physical or mental
problems, or injury care [21], future surveys that include ques-
tions on the type of care required will allow a more systematic
analysis.

In Korea, the more urbanized the area in which an individual
lived, and the lower that individual’s income was, the higher
the possibility of experiencing unmet need due to “financial
burden.” Conversely, for individuals participating in economic
activities, the possibility of occurrence of unmet healthcare
due to “service not available when needed” was higher than
for individuals not participating in economic activities. A re-
gion’s socioeconomic disadvantage itself, which was repre-
sented by the deprivation index, did not seem to have an ef-
fect on unmet need above and beyond what would be ex-
pected given the residents’ socioeconomic status. Our finding



Journal of
Preventive Medicine
Public Health

suggests that different policy interventions should be consid-
ered for each at-risk population group to address the root
cause of unmet healthcare need.
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