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Abstract
Objectives: This study aimed to examine the factors associated with health
services utilization using Andersen’s behavioral model.
Methods: We collected Korea Health Panel data between the years 2010 and
2012 from the consortium of the National Health Insurance Service and the Korea
Institute for Health and Social Affairs, and analyzed the data to determine the
outpatients and inpatients of health services utilization.
Results: Health services utilization was more significantly explained by predis-
posing and need factors than enabling factors. The outpatients were examined
more specifically; sex, age, and marital status as predisposing factors, and
chronic illness as a need factor were the variables that had significant effects on
health-services-utilization experience. The inpatients were examined more
specifically: sex, age, and marital status in predisposing factors; education level,
economic activities, and insurance type in enabling factors; and chronic illness
and disability status in need factors were the significant variables having greater
effects on health-services-utilization experience.
Conclusion: This study suggests the practical implications for providing health
services for outpatients and inpatients. Moreover, verifying the general charac-
teristics of outpatients and inpatients by focusing on their health services utili-
zation provides the baseline data for establishing health service policies and
programs with regard to the recently increasing interest in health services.
1. Introduction

The medical security system in Korea has achieved

remarkable quantitative growth over a relatively short

period. However, income inequality intensified in the

overall society during the International Monetary Fund
ase Control and Prevention.
reativecommons.org/licens
crisis, which accordingly engendered health-equity is-

sues. Differentiation occurs at the basic health level,

since health needs and achievements vary by income,

education level, and employment security; there are also

gaps in health services accessibility [1].
Published by Elsevier Korea LLC. This is an open access article
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Health services utilization is not created by a simple

health condition, but is a final outcome after creating

health needs based on socioeconomic factors [2,3]. This

becomes the foundation of theories on health needs and

is important when determining the aspects of health

services utilization. Moreover, in the behavioral model,

an individual’s demographic, sociostructural, and eco-

nomic factors affect health services utilization along

with disease factors [4e6]. Using this theoretical back-

ground, multiple studies have examined individuals’

socioeconomic factors and the characteristics of the

communities to which the individuals belong, in addi-

tion to the disease factors, to analyze health services

utilization. The results suggest that health services uti-

lization is basically motivated by individual illness, but

the quality and quantity of health services utilization

vary significantly based on socioeconomic factors, such

as income or health-insurance status [7,8].

Meanwhile, the health and medical field convention-

ally uses the health belief and Andersen theoretical

models to explain services utilization [9e11]. Of the two,

the Andersen model, which explains that the services

utilization is determined by predisposing, enabling, and

need factors, is used broadly as a theoretical model that

analyzes predictors of health services utilization. This

may also be a suitable model when exploratory research is

needed due to lack of previous studies on outpatient and

inpatient health services utilization, as in this study [12].

To research how the relevance of categorized factors

with health services utilization varies, Andersen and

Newman [13] compared the size of factors affecting

health services utilization, such as inpatient and outpa-

tient services, by combining the results of Andersen’s

individual research [14]. As a result, both inpatient and

outpatient services were strongly affected by the disease

factors that represent health conditions, whereas predis-

posing factors and enabling factors had medium effects

[10]. For the predisposing factors, social factors, such as

education and employment status, had significant effects

on inpatient services, implying that outpatient than

inpatient services may respond more sensitively to an

individual’s socioeconomic position [5,15,16].

This study will verify the general experiences of

outpatient and inpatient services in Korea, and explore

and examine the predictors that affect the health services

utilization by applying the Andersen model. This study

has significance in that it can empirically verify whether

the Andersen model can be applied to outpatients and

inpatients as in overseas studies, and can clarify the

predictors for health-services-utilization experiences in

Korea that are measured objectively. The specific

research questions are as follows: (1) What are the

general characteristics related to health-services-

utilization experiences of outpatients and inpatients?

and (2) How do predisposing, enabling, and need factors

affect the health-services-utilization experiences of

outpatients and inpatients?
2. Materials and methods

2.1. Research model
This study examined the predisposing, enabling, and

need factors that determine the overall health-services-

utilization experiences of outpatients and inpatients with

the aforementioned Andersen model as the theoretical

framework. The research model for analysis is shown in

Figure 1.

2.2. Data source
This study used the source data of the Korea Health

Panel jointly collected by the consortium of the National

Health Insurance Service and the Korea Institute for

Health and Social Affairs. The Korea Health Panel

included information, such as health-services-utilization

behaviors and health-care expenditures. Moreover, na-

tional representativeness was secured by extracting

samples from90%complete enumeration data of the 2006

Population and Housing Census. Sampling was done by

stratified cluster sampling; the first step consisted of

extracting sampling enumeration districts (clusters) based

on the stratification variables (such as 16 cities, provinces,

dongs, eups,myeons, and gus). The second step consisted

of extracting sample households within the enumeration

districts. The data were provided after completing the

“Data Use Agreement” on the Korea Health Panel web-

site. The 3 years’ worth of data used for this study were

panel data from 2010 to 2012. This study verified the

accessibility to health services in the entire population

group. Therefore, it included 13,734 participants from all

household members surveyed in the Korea Health Panel.

2.3. Measurement
2.3.1. Dependent variable

The dependent variable in this study was health ser-

vices utilization. In the analysis, it was divided into

outpatient and inpatient services. Whether one utilized

health services was calculated by the experiences of

using outpatient and inpatient services at least once in

the past year. Table 1 explains the dependent variable

used in this study.

2.3.2. Independent variables
This study adopted Andersen’s behavioral model

widely known for verifying the accessibility to health

services. The Andersen model consisted of predisposing,

enabling, and need factors [17]. Predisposing factors

refer to basic characteristics of the population; in this

study, they included sex, age, and marital status.

Enabling factors refer to conditions that may be changed

by an individual and social efforts; in this study, they

included education and income level, economic activ-

ities, form of medical security, and private-insurance

status [18,19]. Need factors were the most directly

associated with the accessibility to health services and

reflect disease characteristics [20]. In this study, they



Figure 1. Research model.
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included chronic disease and disability status. Table 2

shows the independent variables used in the analysis.

2.4. Method of analysis
A frequency analysis was conducted to determine the

demographic characteristics of outpatients and inpatients,

as well as the overall contents of key variables. Then,

to determine the effects of predisposing, enabling, and

need factors on health-services-utilization experiences

based on the Andersen model, a hierarchical logistic-

regression analysis was conducted. The analysis was

completed using the statistical package STATA/SE

version 13.0 (Stata Corp, College Station, TX).

log
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Table 1. Definition of dependent variables.

Variable Definition

Outpatient 0 Z No

1 Z Yes

Inpatient 0 Z No

1 Z Yes
in which P1 Z probability of outpatient services;

P2 Z probability of inpatient services;

X1 Z predisposing factors (sex, age, marital status);

X2 Z enabling factors (education level, income level,

economic activity, type of insurance); and X3 Z need

factors (chronic disease, disability).
3. Results

3.1. General characteristics
Table 3 shows the demographic analysis results of the

research participants. First, in terms of predisposing

factors, there were more women than men in the dis-

tribution of participants by year. Moreover, the average

age was around 50, indicating that many of them are

middle-aged. Most participants were married (around

70%), while 18% of them were single with the rate

slightly increasing by year. In terms of enabling factors,

middle-school graduates and high-school graduates

showed the largest distribution at about 50%. Elemen-

tary-school graduates and university graduates or higher

also accounted for 25% each, respectively. As for in-

come level, this study used data that equally distributed

the values into five categories using the household

equivalence scale of the Korea Health Panel data. The

distribution slightly varied in the process of eliminating

missing values or abnormal values; however, the dis-

tribution was relatively even from the first to fifth

quantiles. There was a small gap between the econom-

ically active (w55%) and inactive populations (w45%).



Table 2. Classification and definition of independent variables.

Variable Definition Reference

Predisposing factors Gender 0 Z Male Male

1 Z Female

Age

Marital status 0 Z No spouse No spouse

1 Z Spouse

2 Z Others

Enabling factors Education level 0 Z Under elementary school Under elementary school

1 Z Middle & high school

2 Z Over college

Household income 1e5 quantile 1-quantile

Economic activity 0 Z No No

1 Z Yes

Insurance type 0 Z Medical aid Medical aid

1 Z National Health Insurance

Need factors Chronic disease 0 Z No No

1 Z Yes

Disability 0 Z No No

1 Z Yes
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Most of the participants had health insurance (95%).

Participants who have at least one chronic illness

accounted for approximately 65%, taking up a large

portion. Approximately 92% of the participants

responded that they had no disability.

The dependent variable used in this study was the

experience of using outpatient and inpatient services.

Table 4 shows the distribution of services utilization by

the participants in each year. Most of the participants

were using outpatient services. By contrast, only w14%

of the participants were using inpatient services.

3.2. Logistic-regression analysis
3.2.1. Health services utilization of outpatient

The results of the hierarchical logistic-regression

analysis on outpatient services utilization are shown in

Table 5. First, Model 1, including only predisposing

factors, showed significant results for sex, age, and

marital status. Women tended to use more outpatient

services than men did; the older they were, the less they

used outpatient services. Married people used 11 times

more outpatient services than singles did. Model 2,

including both predisposing and enabling factors,

showed significance in sex, age, and marital status like

Model 1; however, no enabling-factor variable showed

significance. Finally, the results of Model 3, including

need factors, were as follows. First, the sex, age, and

marital status of predisposing factors were significant.

However, there was no significant variable among the

enabling factors; only the chronic-illness variable

showed a significant value among the need factors.

Like previous models, women tended to use more

outpatient services than men did, and the older they

were, the less they used outpatient services.
Furthermore, even though the effect size became rela-

tively smaller, married people used eight times more

outpatient services than singles did. In addition, those

with chronic illness used twice as many outpatient

services as those without chronic illness did.

3.2.2. Health services utilization of inpatient
Table 6 shows the results of the hierarchical logistic-

regression analysis on inpatient services utilization. Like

the results of outpatient services utilization, Model 1

shows the results including only predisposing factors.

Age and marital status showed significance for inpatient

services utilization; the older they were, the more they

used inpatient services. Married people as well as those

who experienced separation by either death or divorce

used more inpatient services than singles did. Next, in

Model 2, adding enabling factors, sex, age, and marital

status of predisposing factors were significant. Educa-

tion level, economic activities, and insurance type,

among enabling factors, were significant. Men used

more inpatient services than women did, and the older

they were, the more they used inpatient services.

Furthermore, singles tended to use fewer inpatient ser-

vices than other groups did. Middle-school, high-school,

and university graduates or higher tended to use less

inpatient services than elementary-school graduates did.

The economically active group used fewer inpatient

services than the economically inactive group did; those

who paid into health insurance tended to use fewer

services than those who received medical reimburse-

ment. Finally, in Model 3, including need factors, the

variables significant in Model 2 all showed significant

results in the same direction, and chronic illness and

disability status also showed significant results. In other



Table 3. Demographic analysis.

2010 2011 2012

Predisposing factors Gender Male 4,871 (42.9) 4,812 (43.1) 4,652 (43.8)

Female 6,491 (57.1) 6,349 (56.9) 5,962 (56.2)

Age Mean (SD) 51.1 (17.8) 50.6 (18.2) 50.2 (18.3)

Marital status Single 2,010 (17.7) 2,043 (18.3) 1,984 (18.7)

Married 8,002 (70.4) 7,736 (69.3) 7,313 (68.9)

Others 1,350 (11.2) 1,382 (12.4) 1,317 (12.4)

Enabling factors Education level Under elementary 2,808 (24.7) 2,793 (25.1) 2,581 (24.3)

Middle & high school 5,758 (50.7) 5,617 (50.3) 5,369 (50.6)

Over college 2,796 (24.6) 2,751 (24.6) 2,664 (25.1)

Household income 1-quantile 1,634 (14.4) 1,705 (15.3) 1,776 (16.7)

2-quantile 2,225 (19.6) 2,140 (19.2) 2,142 (20.2)

3-quantile 1,391 (21.0) 2,443 (21.9) 2,264 (21.3)

4-quantile 2,561 (22.5) 2,468 (22.1) 2,208 (20.8)

5-quantile 2,551 (22.5) 2,405 (21.5) 2,224 (21.0)

Economic activity No 5,224 (46.0) 5,183 (46.4) 4,838 (45.6)

Yes 6,138 (54.0) 5,978 (53.6) 5,776 (54.4)

Insurance type Medical aid 566 (5.0) 556 (5.0) 497 (4.7)

National Health Insurance 10,796 (95.0) 10,605 (95.0) 10,117 (95.3)

Need factors Chronic disease No 4,023 (35.4) 3,610 (32.3) 3,473 (32.7)

Yes 7,339 (64.6) 7,551 (67.7) 7,141 (67.3)

Disability No 10,613 (93.4) 10,316 (92.4) 9,824 (92.6)

Yes 749 (6.6) 845 (7.6) 790 (7.4)

Total 11,362 (100.0) 11,161 (100.0) 19,614 (100.0)

Data are presented as n (%). SD Z standard deviation.
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words, the group with chronic illness and disability

tended to use more inpatient health services.
4. Discussion

This study analyzed the factors affecting health ser-

vices utilization using logistic-regression analysis by

organizing the Korea Health Panel data into panel data

(2010e2012). First, experience in health services utili-

zation was more significantly explained by predisposing

and need factors than enabling factors. This result was

consistent with previous studies reporting that the in-

fluence of need factors is stronger than enabling factors

in services utilization. There are some limitations in

health services utilization by the members of our society

due to education level and economic activities, but this
Table 4. Frequency of the dependent variable.

2010

Outpatient No 23 (0.2)

Yes 11,339 (99.8)

Inpatient No 9,748 (85.8)

Yes 1,614 (14.2)
indicates that health services are utilized based on health

needs [17,21,22]. Second, when predictors for health-

services-utilization experiences of outpatients were

examined more specifically, sex, age, and marital status

as predisposing factors and chronic illness as a need

factor were the variables that had significant effects on

health-services-utilization experience. However,

enabling factors, such as education level, economic ac-

tivities, and insurance type, did not have significant ef-

fects on health-services-utilization experience. While

inequality in services utilization by education did not

appear among outpatients, it did appear to be unequal by

sex [3,23]. Third, when predictors for health-services-

utilization experience of inpatients were examined

more specifically, sex, age, and marital status in pre-

disposing factors; education level, economic activities,

and insurance type in enabling factors; and chronic
2011 2012

19 (0.2) 11 (0.1)

11,142 (99.8) 10,603 (99.9)

9,588 (85.9) 9,036 (85.1)

1,573 (14.1) 1,578 (14.87)



Table 5. Factors related to health services utilization of outpatients: logistic regression.

Variables

Model 1 Model 2 Model 3

b SE OR b SE OR b SE OR

Predisposing

factors

Gender (male) Female 1.17 * 1.31 3.22 1.20 * 1.37 3.31 1.14 y 1.33 3.12

Age �0.05 * 0.01 0.95 �0.05 * 0.02 0.96 �0.06 * 0.02 0.95

Marital (single) Married 2.45 y 7.77 11.63 2.16 * 6.09 8.69 2.12 * 5.91 8.3

Others 1.36 3.31 3.9 1.07 2.5 2.93 1 2.37 2.72

Enabling

factors

Education level

(under elementary)

Middle & High �0.3 0.37 0.74 �0.32 0.38 0.73

Over college �0.6 0.33 0.55 �0.61 0.34 0.54

Household income

(1-quantile)

2-quantile �0.58 0.28 0.56 �0.59 0.29 0.56

3-quantile �0.13 0.51 0.88 �0.12 0.52 0.89

4-quantile 0.22 0.79 1.24 0.21 0.8 1.23

5-quantile �0.36 0.42 0.7 �0.39 0.42 0.68

Economic activity (no) Yes 0.66 0.75 1.93 0.7 0.82 2.01

Insurance (no) Yes 0.56 1.06 1.76 0.48 1.03 1.62

Need

factors

Chronic disease (no) Yes 1.03 * 1.33 2.81

Disability (no) Yes �0.83 0.23 0.44

*p < 0.1, yp < 0.05. OR Z odds ratio; SE Z standard error.
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illness and disability status in need factors were the

significant variables having greater effects on health-

services-utilization experience. This result showed that

education level and economic activities had relevance in

the negative direction, indicating that the higher the

income and education level and the more economic

activities, hospitalization duration significantly short-

ened. This may be due to the occurrence of opportunity

costs from hospitalization [24].

This study has the following limitations. First, data

on health services utilization used in the analysis were

not data on expenses. Data on expenses can be analyzed

by combining outpatient and inpatient data, and can

reflect the intensity of individual treatment and service
Table 6. Factors related to health services utilization of inpatie

Variables

M

b

Predisposing

factors

Gender (male) Female �0.01

Age 0.02 z

Marital (single) Married 0.17 *

Others 0.29 y

Enabling

factors

Education level

(under elementary)

Middle & high

Over college

Household income

(1-quantile)

2-quantile

3-quantile

4-quantile

5-quantile

Economic activity (no) Yes

Insurance (no) Yes

Need

factors

Chronic disease (no) Yes

Disability (no) Yes

*p < 0.1, yp < 0.05, zp < 0.01. OR Z odds ratio; SE Z standard error.
quality. Second, sociostructural variables, such as in-

come or economic activities, were investigated in detail,

but variables related to need factors could not be clas-

sified in detail, thereby failing to specifically analyze the

need factors that were the most relevant to health ser-

vices utilization [24,25]. Despite the limitations, this

study has significance in that it empirically analyzed the

predictors for Korean health services utilization by

applying the Andersen model [26,27]. In other words,

considering the fact that previous studies applying the

Andersen model in Korea were biased to the use of

dental and social-welfare services, this study explored

and analyzed the predictors by focusing on health ser-

vices utilization. Furthermore, the fact that this study
nts: logistic regression.

odel 1 Model 2 Model 3

SE OR b SE OR b SE OR

0.04 0.99 �0.13 y 0.04 0.88 �0.11 y 0.04 0.9

0 1.02 0.01 z 0 1.01 0.00 z 0 1.01

0.08 1.19 0.51 z 0.08 1.67 0.51 z 0.08 1.67

0.11 1.34 0.48 z 0.11 1.62 0.49 z 0.11 1.62

�0.32 z 0.06 0.73 �0.29 z 0.06 0.75

�0.36 z 0.07 0.7 �0.31 z 0.07 0.73

�0.02 0.06 0.98 �0.02 0.06 0.98

�0.01 0.07 0.99 �0.01 0.07 0.99

�0.1 0.07 0.91 �0.09 0.07 0.91

�0.02 0.07 0.98 �0.01 0.07 0.99

�0.31 z 0.04 0.73 �0.28 z 0.04 0.75

�0.74 z 0.08 0.48 �0.63 z 0.08 0.53

0.27 z 0.05 1.31

0.47 z 0.07 1.6
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derived the relative importance of need factors in health

services utilization of outpatients and inpatients in

Korea also has significance as the possible foundation

for providing health services based on needs. Moreover,

verifying the general characteristics of outpatients and

inpatients by focusing on their health services utilization

provides the baseline data for establishing health service

policies and programs with regard to the recently

increasing interest in health services [28e30].

Based on the research findings, this study suggests

the practical implications for providing health services

for outpatients and inpatients. First, it is important to

assess the needs in the process of providing services

for outpatients and inpatients who visit the medical

institution. This study proved that the need factors of

inpatients were powerful factors explaining health

services utilization [29]. It is necessary to consider this

fact and pay close attention to how the level of need

changes in the actual field. Second, it is necessary to

consider the general characteristics when developing

health service policies and programs for outpatients

and inpatients, and providing services in the field. The

level of health services utilization may vary based on

education level; thus, it is necessary to ensure that

information on services utilization or procedures can

be obtained easily and sufficiently. Furthermore, social

discrimination or stigma may be greater, depending on

chronic illness or disability [31,32]; thus, there must

be careful interventions so that the patients do not

receive limited services due to frustration or

intimidation.
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