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Abstract
Background

This study examined the effects of depressive symptoms on medical care utilization among South
Korean older adults with chronic diseases.

Methods

A national sample of 3,921 elders with chronic diseases participated in the Korean Longitudinal Study of
Aging. Using multiple logistic regression, odds ratios (ORs) were calculated for the effects of depressive
symptoms on medical care utilization.

Results

Older adults with depressive symptoms had fewer outpatient visits (OR = 0.81, 95% con�dence interval
[CI] = 0.67–0.98) and more inpatient hospitalizations (OR = 1.49, 95% CI = 1.13–1.97) than those who did
not suffer depressive symptoms. Participants with depressive symptoms visited outpatient clinics less
often (OR = 0.69, 95% CI = 0.48–0.97) and were hospitalized more frequently (OR = 1.81, 95% CI = 1.04–
3.16) than were men without depressive symptoms. Patients with depressive symptoms with
hypertension and diabetes were hospitalized more often (OR = 2.77, 95% CI = 1.45–5.30).

Conclusions

Depressive symptoms and chronic diseases are common among elders in South Korea, often resulting in
decreased outpatient visits and increased inpatient hospitalization. These �ndings suggest the necessity
for management of chronic disease in elders with depressive symptoms.

Background
Depression is a major public health concern that affects about 279 million people worldwide. It is the one
of leading problems of the growth in the global burden of diseases [1]. Depression is commonly spread
among elders and negatively effects on health and quality of life in the rest of life [2, 3]. Among all
members of the Organization for Economic Co-operation and Development (OECD), South Korea showed
second place of the highest rates of suicide committed among elders. Therefore, depression of elders in
South Korean population has took serious concern as a national health topic recently [1]. Several studies
have been established on depression among elders in South Korean population so far, but a lot of
researches have concentrated on the factors associated with depression itself not on health
management. Usually, depression could be medically diagnosed and managed but is sometimes
underestimated and remains without cares. The inappropriate management of depression is one of the
well-known risk factors for suicide, an increasingly serious public health problem. [2].
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Although many former researches have tested the relationship between depressive symptoms and health,
few have founded the effect of depressive symptoms on medical care utilization among elders in South
Korean population [4, 5]. Thus, interest in the utilization of medical care by older adults with depressive
symptoms is arising, depressive symptoms are often misdiagnosed or untreated in this group of
population, which may make their use of medical care services lower than that by patients who are not
suffering from depression [2, 6]. However, there is no consensus on the impact of depressive symptoms
on health care service utilization in older adults. Some studies have found that depressive symptoms are
positively related to healthcare utilization, but others have found mixed or no such associations [7, 8].
There may be confounding factors associated with coexisting chronic diseases. 

In 2017, the prevalence of diagnosed hypertension and diabetes in South Korea was approximately 59.0%
and 23.2%, respectively, which has been increasing over the years [9]. Former studies researching the
associations between suffering depressions and medical care utilization showed increased usage of
medical care service among elders with chronic disease such as hypertension, however having chronic
diseases are often merely regarded as independent variables [10, 11]. Some of researches have
studied the complex associations of chronic disease and depressive symptoms with medical care
utilization and have described a relationship between coexisting conditions and high rates of health care
utilization [12, 13]. Moreover, these studies were not conducted in South Korea. Therefore, there is not
much known about whether such association exists among elders in Asia, especially South Korea. South
Korea is the most drastically aged country of the world. Even though South Korea has national insurance
service with universal coverage named the National Health Insurance (NHI), high rate of out-of-pocket
payments still have been an issue because of the bene�ts are limited. The payment system of NHI is
based on fee-for-service payment, resulting in increased usage of medical care service, and
disadvantages for executing coordinated or managed medical care for patients with combined health
status, such as coexisting depressive symptoms and chronic diseases together [14].

Medical care utilization is de�ned as the outcome of the relationship between medicine professionals
and patients [15]. It can be a good indicator of the national healthcare system. The measures associated
with utilization are often a function of the volume of services and costs [16]. The purpose of this study
was to �nd the relationship between suffering depressive symptoms and medical care utilization.
Furthermore, we aimed to discover the combined relationship of suffering depressive symptoms and
chronic diseases with medical care utilization among elders in South Korean population [17].

Methods
Data

Used data for this paper was acquired from the Korean Longitudinal Study of Aging (KLoSA). Similar to
same kind of studies such as the Survey of Health, Aging, and Retirement (SHAR) in Europe and the
Health and Retirement Study (HRS) in the United States, KLoSA provides data collected from interviews
on various perspectives of the latter years of adults in South Korea, including medical care facility
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utilization, relationships between family members, income, employment and retirement of job. Although,
KLoSA is a longitudinal study of adults aged over 45 years old at the baseline of study in 2006, this study
analyzed the 2018 interview data of 3,921 people aged over 55 years at the 2018 survey.

Variables and measures

Medical care utilization

Medical care utilization was the dependent variable in this study. It was categorized into two groups:
inpatient hospitalization and outpatient visits. Inpatient hospitalization was de�ned as a person
hospitalized at least once in the past two years. Outpatient visits were de�ned as at least 12 visits (once
every 2 months) within the last two years. In South Korea, patients with chronic diseases are usually
recommended visiting an outpatient clinic once a month. Therefore, if a patient visited an outpatient
clinic at least once every two months, they were considered to meet the criterion for outpatient visits.

Depressive symptoms

The interesting variables of this study were depressive symptoms. We used 10-item Centre for
Epidemiological Studies Depression Scale (CES-D-10) questionnaire to measure depressive symptoms.
The CES-D-10 is a 10-item questionnaire, which evaluates depressive symptoms suffered in the past
week. It contains three questions on depressive mood like feeling depressed, �ve questions on somatic
symptoms like feeling pain, and two questions for positive affect. There are four choices for each
questions from score 0 (“rarely or none of the time”) to score 3 (“all of the time”). Scoring is reversed for
question number 5 and 8 (“rarely of none of the time” is score 3 and “all of the time” is score 0), which are
positive questionnaires. With total scores ranging 0 to 30, the cutoff value for depressive symptoms was
set as 10.

Covariates

Data on chronic diseases were collected based on patients’ self-report of having one or more of the
following four major chronic diseases diagnosed by a doctor: hypertension, diabetes, arthritis, and
dementia. Potential covariates of medical care utilization among elders in South Korean population were
age, sex, marital status, education, household income, health insurance, living location, active daily living
limitation, physical activity, smoking, alcohol consumption, and obesity [18].

Analysis

First of all, we analyzed the general characteristics of the participants using a χ2 test. Second, we
estimated the relationship between suffering depressive symptoms and medical care utilization using
logistic regression analysis. Third, we analyzed subgroups by independent variables, such as each
chronic disease. All statistical analyses were conducted using SAS 9.4.

Ethics approval and consent to participate
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Since the KLoSA data is fully blinded of speci�ed individual information and has been released to the
public for scienti�c or research use, ethical approval was not required for this study.

Results
The sample included 3,921 South Korean older adults with chronic diseases who were aged 55 years or
older in 2018 (Table 1). Among the participants, 961 (32.5%) had experienced depressive symptoms and
2,960 (67.5%) did not. In the depressive symptoms group, 180 (18.7%) patients underwent inpatient
hospitalization, and 529 (55.0%) visited an outpatient clinic.

The results of the multiple regression analysis provided estimated odds ratios (ORs) of health care
utilization (Table 2). Compared to patients not suffering from depressive symptoms, those with
depressive symptoms had fewer outpatient visits (OR = 0.81, 95% con�dence interval [CI] = 0.67–0.98)
and more inpatient hospitalizations (OR = 1.49, 95% CI = 1.13–1.97).

According to the subgroup analysis by covariates, men with depressive symptoms visited outpatient
facilities less (OR = 0.69, 95% CI = 0.48–0.97) and had more inpatient hospitalizations (OR = 1.81, 95% CI
= 1.04–3.16) than did those with sound mental health (Table 3). In contrast, women did not show
signi�cant differences. Older adults with depressive symptoms and limited activities of daily living (ADL)
experienced more inpatient hospitalizations (OR = 2.24, 95% CI = 1.59–3.15) compared to those without
limited ADL (OR = 1.45, 95% CI = 1.06–1.97).

Figures 1a and 1b show the subgroup analyses according to the groups of each chronic diseases such as
hypertension, diabetes, joint disease, and combinations of chronic diseases. Odds ratio of elders with
hypertension and diabetes was (OR = 2.77, 95% CI = 1.45–5.30) in hospitalizations, although, the odds
ratio of visiting outpatient was decreased but no statistical signi�cance, patient with diabetes showed
(OR = 0.51, 95% CI = 0.24–1.09).

Discussion
This study aimed to examine the association between depressive symptoms, SESs, and medical care
utilization in a South Korean older adult population. Our results indicate that there are statistically
meaningful differences in medical care utilization among elderly individuals with chronic diseases.
Compared to patients with good mental health, patients with depressive symptoms had a higher
frequency of inpatient hospitalization (OR = 1.49, 95% CI = 1.13–1.97). This result represents two effects
of depressive symptoms on health. First, depressive symptoms negatively affected health condition. In
previous studies, depressive symptoms were associated with increased vascular disease and risk factors
for vascular disease development [2]. Many studies have stated that suffering depressive symptoms is
related with a meaningful increase in the chance of coronary heart diseases [19]. Another study revealed
that the chance of developing metabolic syndrome was about 2.5 times higher that observed patients
with depressive symptoms [20]. One of the systematic review of some longitudinal studies stated that
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patient with depressive symptoms were at a higher risk of metabolic disease relative to people without
depressive symptoms [21, 22]. Moreover, one of a large population study found that older adults with
depressive symptoms showed meaningfully increased risk of diagnosed chronic diseases such as
hypertension, after adjusting for socioeconomic and demographic variables and comorbid chronic
diseases, than did those without depressive symptoms [23]. Second, patients with depressive symptoms
may undergo worsening of chronic diseases [12]. In this study, patients with depressive symptoms
visited outpatient clinics less frequently than did those without depressive symptoms. This may
disrupt the continuity of disease care and worsen disease conditions [24]. Therefore, patients with
depressive symptoms tend to be hospitalized more often than those without depressive symptoms.

There were some signi�cant �ndings from the analysis of subgroups according to independent variables.
First, compared with men without depressive symptoms, those with depressive symptoms usually had
fewer outpatient visits and were hospitalized more. However, women did not show this pattern. Men with
depressive symptoms tend to neglect their own chronic disease, which results in worsening of
condition and hospitalization. Second, in the experience of inpatient hospitalization, those covered
by the NHI experienced more inpatient hospitalizations than those supported by medical aid with
depressive symptoms. This result may imply a health care expenditure issue. Although medical aid
covers almost of hospital inpatient fees, patients with depressive symptoms who had low property or
earned low income could not be capable of expenditure for inpatient hospitalization except for fees.
Therefore, they had fewer inpatient hospitalizations than that of the patients covered by NHI. Regarding
other variables, such as ADL, patients with depressive symptoms and ADL limitation experienced more
inpatient hospitalizations than did those without ADL limitation. This result implies that limited ADL may
affect patients with depressive symptoms more than it does mentally healthy patients. A previous study
also showed that ADL limitation was associated with hospitalization [25]. In South Korea, approximately
500 thousand patients were hospitalized in nursing hospitals in 2019, and it is di�cult to estimate how
many patients used nursing home facilities because of their inability to perform daily activities [26].
Therefore, limitation of ADL may lead to increased inpatient hospitalization and health care burden.

In the analysis of each chronic disease type, the risk of hospitalization seemed to increase with each
chronic disease. Patients with chronic disease showed an increased OR for inpatient hospitalization,
although the difference was not statistically signi�cant. However, patients with hypertension and
diabetes showed signi�cantly increased values (OR = 2.77, 95% CI = 1.45 5.30). On the other hand, these
patients showed a relatively lower OR for outpatient visits, but this was not statistically signi�cant. These
results imply that depressive symptoms may negatively affect primary care for chronic
diseases, especially hypertension and diabetes. Depressive symptoms results in decreased primary care
visits and may worsen chronic diseases [27]. This may cause an increase in inpatient hospitalization [22].

Unfortunately, there were some limitations of this study. First, as this was a cross-sectional study,
causality could not be established. Therefore, the relationships found in this study should be con�rmed
using longitudinal studies or other research designs. Second, this study might have recall bias issue as
we used self-stated information for variables. This study may have had a selection bias because of the
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potential reluctance of participants in responding honestly regarding their depressive symptoms and
health status. Third, this study did not show any differences based on sex, which was simply included as
a part of the independent variables.

Despite these limitations, the study has some advantages in terms of its nationally representative large
sample size and handling of the aspects relevant to medical care utilization, especially compared to
former studies. A lot of studies have examined the associations between health status of older adults
and their medical care usage [2, 22, 27]. This study, however, considered not only depressive symptoms
but also took into account common chronic diseases, such as diabetes and hypertension, which may
affect the medical care use of this population. Unfortunately, in South Korea, there is insu�cient
governmental support or incentives for patients who suffer from depressive symptoms. There are policies
aimed at people suffering from chronic diseases or depressive symptoms. However, we did not �nd any
policies that targeted patients with both depressive symptoms and chronic diseases. Our results showed
that depressive symptoms may be related to chronic disease management, and the government needs to
pay close attention to older adults with such complex health conditions.

Conclusions
This study, which used a sample of elders from South Korean population, showed that depressive
symptoms may result in a decrease in outpatient visits and an increase in inpatient hospitalization
because of chronic diseases. Therefore, health care workers should be encouraged to effectively treat
older adults with depressive symptoms in primary clinics, which may lead to a decrease in inpatient
hospitalization. Although this relationship is still not to be supported by causal studies, our results
support that depressive symptoms are an important part of chronic disease management and, therefore,
should be considered when drafting health care policies.
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Table 1. General characteristics of study participants

Variables   Inpatient   Outpatient 

 Total 

   Yes    No    Yes    No   

   N   %   N   %   N   %   N   % 

Total 3,921 465 11.9 3,456 88.1 2,243 57.2 1,678 42.8

Depression

Yes 961 180 18.7 781 81.3 529 55.0 432 45.0

No 2,960 285 9.6 2,675 90.4 1,714 57.9 1,246 42.1

Age (years)

55–64 868 61 7.0 807 93.0 443 51.0 425 49.0

65–74 1,313 162 12.3 1,151 87.7 740 56.4 573 43.6

75+ 1,740 242 13.9 1,498 86.1 1,060 60.9 680 39.1

Sex

Female 2,428 303 12.5 2,125 87.5 1,394 57.4 1,034 42.6

Male 1,493 162 10.9 1,331 89.1 849 56.9 644 43.1

Marital status 

Unmarried  1,184 169 14.3 1,015 85.7 680 57.4 504 42.6

Married 2,737 296 10.8 2,441 89.2 1,563 57.1 1,174 42.9

Education

Highschool 1,303 121 9.3 1,182 90.7 700 53.7 603 46.3

Under middleschool 2,618 344 13.1 2,274 86.9 1,543 58.9 1,075 41.1

Household income

1Q 1,014 92 9.1 922 90.9 554 54.6 460 45.4

2Q 1,032 125 12.1 907 87.9 566 54.8 466 45.2

3Q 942 124 13.2 818 86.8 566 60.1 376 39.9

4Q 933 124 13.3 809 86.7 557 59.7 376 40.3

Insurance 

National Health Insurance
(NHI)

3,713 432 11.6 3,281 88.4 2,115 57.0 1,598 43.0
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Medical Aid Program 208 32 15.4 176 84.6 128 61.5 80 38.5

Location

Metropolitan 1,593 177 11.1 1,416 88.9 863 54.2 730 45.8

Urban  1,309 161 12.3 1,148 87.7 775 59.2 534 40.8

Rural 1,019 127 12.5 892 87.5 604 59.3 415 40.7

ADL limitation

No 3,672 367 10.0 3,305 90.0 2,111 57.5 1,561 42.5

Yes 249 98 39.4 151 60.6 132 53.0 117 47.0

Private health insurance

Yes 923 91 9.9 832 90.1 544 58.9 379 41.1

No 2,998 374 12.5 2,624 87.5 1,699 56.7 1,299 43.3

Physical activity

Yes 1,246 134 10.8 1,112 89.2 756 60.7 490 39.3

No 2,675 331 12.4 2,344 87.6 1,487 55.6 1,188 44.4

Smoke

Neversmoker 2,794 346 12.4 2,448 87.6 1,631 58.4 1,163 41.6

Ex-smoker 842 100 11.9 742 88.1 446 53.0 396 47.0

Current smoke 285 19 6.7 266 93.3 166 58.2 119 41.8

Drink alcohol

Yes 1,065 84 7.9 981 92.1 593 55.7 472 44.3

No 2,856 381 13.3 2,475 86.7 1,650 57.8 1,206 42.2

Obesity

Yes 1,161 129 11.1 1,032 88.9 689 59.3 472 40.7

No 2,760 336 12.2 2,424 87.8 1,554 56.3 1,206 43.7

No. of chronic diseases

1 2,206 192 8.7 2,014 91.3 1,165 52.8 1,041 47.2

2 1,324 198 15.0 1,126 85.0 829 62.6 495 37.4

3- 391 75 19.2 316 80.8 249 63.7 142 36.3
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Due to technical limitations, Table 2 and 3 are only available as a download in the Supplemental Files
section.

Figures

Figure 1

a. Subgroup analysis of outpatient visit by chronic disease types b. Subgroup analysis of hospitalization
by chronic disease types
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