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Abstract

median income.

health care and information (95% ClI 0.79-1.48).

Background: Studies on the effects of poverty on unmet medical needs are limited. Therefore, this study aimed to
identify the impact of entering poverty on the unmet medical needs of South Korean adults.

Methods: This study used data from the Korea Health Panel Survey (2014-2018) and included 10,644 adults. Logistic
regression was used to examine the impact of entering poverty on unmet medical needs (poverty status: no— no,
yes — no, no — yes, yes — yes; unmet medical needs: no, yes). Poverty line was considered to be below 50% of the

Results: When entering poverty, the proportion of unmet medical needs was 22.8% (adjusted odds ratio [AOR] 1.17,
95% confidence interval [Cl] 1.01-1.36). Men (AOR 1.29, 95% Cl 1.02-1.64), rural dwellers (AOR 1.24, 95% Cl 1.01-1.50),
and national health insurance (NHI) beneficiaries (AOR 1.21, 95% Cl 1.04-1.42) were susceptible to unmet medical
needs and entering poverty. Poverty line with below-median 40% had an AOR of 1.48 (95% Cl 1.28-1.71). For the
cause of unmet medical needs, the AORs were 1.50 for poverty (95% Cl 1.16-1.94) and 1.08 for low accessibility to

Conclusions: Entering poverty had the potential to adversely affect unmet medical needs. Men, rural dwellers, and
NHI beneficiaries were vulnerable to unmet medical needs after entering poverty. Rigid definitions of poverty and
inaccessibility to health care and information increase the likelihood of unmet medical needs and poverty. Society
must alleviate unmet medical needs due to the increase in the population entering poverty.
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Background

Appropriate health care is a fundamental human right,
and ensuring this is an important goal for the interna-
tional community [1]. To meet medical needs, insti-
tutional efforts to improve access to health care at the
national level have gained significance [2].
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In Korea, the health insurance system was introduced
in 1977, which was expanded to cover the entire nation in
1989 [3]. In addition, since 1946, community health cent-
ers have been continuously established to improve pub-
lic health care and provide access to medical care for the
low-income category, with the number of regional public
health institutions being 3,571 in 2020 [4].

One important indicator of access to health care is
unmet medical needs [5]. Unmet medical needs are con-
ditions wherein a medical need is not met and is defined
in two ways. First, in terms of “necessity for medical use,’
unmet medical needs are states in which medical services
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are desired or necessary but not received. Second, in
terms of “satisfying necessary medical services,” unmet
medical needs are states where medical services are
not provided adequately [6]. Unmet medical needs can
increase the severity of diseases or lead to complications
due to delayed treatment [7].

The unmet need experience rate in Korea decreased
from 14.7% in 2011 to 11.6% in 2017 [8]. This is due to
the improvement in access to medical care. The number
of medical personnel per 100,000 population and the
number of hospital beds per 1,000 population in Korea
has been increasing gradually from the 1990s to the
2020s. The number of medical personnel per 100,000
population was 887 in 2011 and 1,081 in 2017. The num-
ber of beds per 1,000 population was 11.3 in 2011 and
13.5 in 2017 [9]. Nevertheless, Korea still faces problems
with public health coverage. The unmet need experi-
ence rates for care still tend to be higher in Korea than
in other Organization for Economic Co-operation and
Development (OECD) countries [10]. The proportion of
government and compulsory insurance in the current
health expenditure was 61.0%, the fourth-lowest among
OECD countries (Mexico=49.3%, Greece=59.8%,
Chile=60.6%, OECD average=74.1%). Moreover,
Korea’s medical expenses are growing at the fastest rate
among OECD countries [11].

Poverty is a major factor impeding access to health
care. In previous studies, it was found that the low-
income class experienced relatively more unmet medi-
cal needs than the other income classes [12, 13]. Among
the various definitions of poverty, relative poverty is
defined as a certain percentage of a society’s median
income as the poverty line and it refers to the extent to
which resources are scarce compared to the living con-
ditions of others [14]. We have focused on the effect
of relative poverty on unmet medical needs because
it is used to measure the social inequality and relative
deprivation.

The “entering poverty” group is a vulnerable, high-
stress group with significantly increased social risks,
and it must adapt to worsening socioeconomic status.
The main factors leading to entering poverty are old age,
childbirth, widowhood or divorce, unemployment, dis-
ability, and government policies [15]. Given that it is dif-
ficult to change these entry factors for poverty in a short
time period, there is a risk of prolonged poverty or wors-
ening poverty. Poverty can make earning a living diffi-
cult, while also leading to social and emotional problems,
such as family disintegration, crime, and suicide. Health
threats while entering poverty can lead to irreversible
and fatal events. Moreover, studies on entering poverty
are relatively scarce in the literature.
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Therefore, this study aimed to understand the impact of
entering poverty on unmet medical needs among adults.
The hypothesis is that entering poverty affects the growth
of unmet medical needs among adults.

Methods

Data

The research data were taken from a 5-year (2014-—
2018) Korea Health Panel Survey (KHPS). KHPS is
a representative panel survey of Korea on health care
systems and diseases. This survey data provides indi-
vidual and household level statistics on basic socio-
economic, medical conditions, and medical use. This
survey includes longitudinal data measured repeatedly
every year and is conducted by the Korea Institute for
Health and Social Affairs and National Health Insur-
ance Corporation [16]. The survey method was a com-
puter-assisted personal interviewing method in which
researchers visit target households. This study did not
require approval or prior consent from the Institutional
Review Board. KHPS is a secondary dataset available in
the public domain and its data is de-identified to main-
tain anonymity and patient confidentiality. This survey
was approved by the Korean National Statistical Office
(Approval No. 920012).

Participants

This study used the ninth wave of KHPS in 2014 as a
baseline (15,263 respondents). Among them, 3840 peo-
ple who were under the age of 19 and 779 with missing
data were excluded. A total of 10,644 respondents (4960
men and 5684 women) from the baseline 2014 data were
included and analyzed.

Variables
The variable of interest was entering poverty. Enter-
ing poverty is defined as the state of poverty change
from being above the poverty line in the previous year
to dipping below the poverty line in the present year.
In the main analysis, the poverty line was calculated
below 50% of the median income, which is, the most
common criterion used by OECD countries. In the sub-
analysis, the criteria for the poverty line were also ana-
lyzed for 40% of the median income (strict poverty line)
and 60% of the median income (used in the European
Union [EU]) [17]. The entering poverty was analyzed by
participants for each year if there was any change com-
pared to the previous year, starting with the change in
entering poverty in 2014 compared to 2013.

The main dependent variable was the presence or
absence of unmet medical needs, and the sub-dependent
variable was the cause of unmet medical needs. Unmet
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medical needs were measured as self-response to not
receiving necessary hospital treatments or examinations
in the past year. The causes of unmet medical needs were
divided into “not unmet needs’, “mild symptoms”, “lack
of time”, “low accessibility (distance or information)’, and
“poverty”. Unmet medical care was analyzed by yearly
participants from 2014 to 2018, the survey period.

Covariates were classified according to the concepts of
predisposing, enabling, and need factors in the medical
use model described by Andersen [7]. The predispos-
ing factors included sex, age, marital status, educational
level, and exercise. The enabling factors included region,
economic activity, household income, and type of health
insurance. The need factors included presence of chronic
diseases, smoking, and drinking. Type of health insur-
ance was categorized as national health insurance (NHI)
(97% of the population) and medical aid (MA) (3% of the
population) [18]. NHI is for nationals residing in Korea,
excluding MA beneficiaries. NHI provides insurance
benefits for disease prevention, diagnosis, treatment,
rehabilitation, childbirth, death, and health promotion.
MA is a public assistance service that the government
provides for low-income people.

Statistical analysis

Chi-square tests were conducted to analyze baseline
characteristics according to the unmet medical needs
among adults. A generalized estimating equation (GEE)
model using PROC GENMOD with weight for analysis
was conducted to evaluate the impact of poverty status
on unmet medical needs. Subgroup analysis was stratified
by sex, region, presence of chronic disease, and type of
health insurance. Subgroup analyses were also conducted
according to the type of poverty line and the causes of
unmet medical needs. Results included adjusted odds
ratios (AORs) and 95% confidence intervals (95% Cls). A
p value <0.05 was considered statistically significant. Sta-
tistical analysis was performed using SAS®, version 9.4
(SAS Institute Inc., Cary, NC).

Results
Table 1 presents the general characteristics of the partici-
pants at baseline 2014. Among 10,644 adults, there were
4960 (46.6%) men and 5684 (53.4%) women. The mean
age of men was 50.91+16.9 years and that of women was
52.6+17.7 years. The mean age of all the participants
was 51.8£17.3 years. The proportion of unmet medical
needs increased in the order of poverty status: no— no
of (11.5%), yes—no (17.8%), no— yes (22.8%), and
yes — yes (24.4%).

Table 2 indicates the results of the analysis of factors
concerning unmet medical needs using GEE analysis.

Page 3 of 8

Adults with unmet medical needs were found to have
progressively higher AORs when exposed to persistent
poverty compared to no poverty (poverty — no poverty:
AOR 1.15, 95% CI 0.99-1.33; no poverty — poverty: AOR
1.17, 95% CI 1.01-1.36; poverty — poverty: AOR 1.44,
95% CI 1.25-1.65).

Table 3 shows subgroup analysis of independent vari-
ables using GEE analysis for unmet health care needs.
Furthermore, a subgroup analysis was performed for
independent variables associated with entering poverty.
(men: AOR 1.29, 95% CI 1.02-1.64, women: AOR 1.07,
95% CI 0.87-1.30; rural dwellers: AOR 1.24, 95% CI
1.01-1.50, urban dwellers: AOR 1.07, 95% CI 0.84—1.37;
NHI beneficiaries: AOR 1.21, 95% CI 1.04-1.42, MA
beneficiaries: AOR 0.71, 95% CI 0.38—1.30) When enter-
ing poverty, men, rural dwellers, and NHI beneficiaries
were more vulnerable to unmet medical needs than their
counterparts who were women, urban dwellers, and MA
beneficiaries.

Figure 1 presents the unmet medical needs by poverty
status. Unmet medical needs were analyzed when the
poverty line was 40% of median income (strict poverty
line), 50% (most common and used by OECD countries)
and 60% (used by the EU and OECD countries). Over-
all, the stricter the poverty line, the higher the AOR for
unmet care tended to be. In the case of entering poverty,
the AOR values for unmet medical needs increased in the
order of 60%, 50%, and 40% of median income (poverty
line, 60% of median income: AOR 1.11, 95% CI 0.95-1.30,
poverty line, 50%: AOR 1.20, 95% CI 1.03—1.40; poverty
line, 40%: AOR 1.48, 95% CI 1.28-1.71).

Figure 2 shows the analysis results of the causes of
unmet medical needs by poverty status. The causes of
unmet medical needs were analyzed in the presence of
each cause compared to its absence, according to the
poverty status. In the case of entering poverty compared
to non-persistent poverty, AOR values for each cause of
unmet medical needs were; 1.50 in poverty (95% CI 1.16—
1.94), 1.08 in low accessibility (95% CI 0.79-1.48), 1.07 in
lack of time (95% CI 0.78-1.47), 0.84 in mild symptoms
(95% CI 0.62—-1.12), and 0.83 in medical needs met (95%
C10.71-0.96).

Discussion

This study demonstrated the impact of entering poverty
on the unmet medical needs of South Korean adults.
Unmet medical needs tended to increase in the case of
entering poverty based on the most common poverty line
(50% of median income). The tendency was evident in the
following cases: men, rural area, and NHI beneficiaries.
At the strict poverty line (40% of median income), unmet
medical needs were more pronounced in the entering
poverty group. Poverty and low accessibility (distance or
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Table 1 Baseline characteristics of the study population (baseline 2014)

Variables Unmet medical needs
Total Yes No P-value
N % N % N %

Total (N=10,644) 10,644 100.0 1,421 134 9,223 86.6

Poverty status (2013 — 2014) <0.0001
No — No 8,866 833 1,024 115 7,842 88.5
Yes — No 422 4.0 75 17.8 347 822
No — Yes 536 5.0 122 228 414 772
Yes — Yes 820 7.7 200 24.4 620 756

Sex <0.0001
Men 4,960 46.6 579 1.7 4,381 883
Women 5,684 534 842 14.8 4,842 85.2

Age <0.0001
19-29 1,288 12.1 91 7.1 1,197 929
30-49 3,704 34.8 437 118 3,267 88.2
50-64 2,718 255 365 134 2,353 86.6
65- 2,934 276 528 18.0 2,406 82.0

Region 0.0167
Urban area 4,630 435 576 124 4,054 87.6
Rural area 6,014 56.5 845 14.1 5,169 85.9

Marital status 00111
Married 7,295 68.5 932 128 6,363 87.2
Single, widow, divorced, separated 3,349 315 489 14.6 2,860 854

Educational level <0.0001
College or over 3,924 369 373 9.5 3,551 90.5
High school or below 6,720 63.1 1,048 156 5672 844

Economic activity 0.9669
Active 6,391 60.0 852 133 5,539 86.7
Non-active 4,253 40.0 569 134 3,684 86.6

Household income <0.0001
High 2,739 257 284 104 2,455 89.6
Mid-high 2,614 246 285 109 2,329 89.1
Mid-low 2,586 24.3 329 12.7 2,257 873
Low 2,705 254 523 193 2,182 80.7

Smoking 0.0714
No 8,450 794 1,102 13.0 7,348 87.0
Yes 2,194 20.6 319 14.5 1,875 85.5

Drinking 04561
Less 7,389 694 999 135 6,390 86.5
Much 3,255 306 422 13.0 2,833 87.0

Practicing aerobic exercise 0.0041
Yes 4,261 40.0 519 12.2 3,742 878
No 6,383 60.0 902 14.1 5481 859

Having chronic diseases <0.0001
No 8,049 75.6 989 12.3 7,060 87.7
Yes 2,595 24.4 432 16.6 2,163 834

Health insurance <0.0001
National health insurance 10,263 96.4 1,316 128 8,947 87.2
Medical aid 381 3.6 105 276 276 724

Regarding poverty status, the poverty line in this table is based on less than 50% of the median income
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Table 2 Generalized linear model through GEE analysis with the
unmet medical needs

Variables Unmet medical needs
AOR 95% Cl

Poverty status

No— No 1.00

Yes — No 1.15 (0.99-1.33)

No — Yes 117 (1.01-1.36)

Yes — Yes 1.44 (1.25-1.65)
Sex

Men 1.00

Women 140 (1.28-1.53)
Age

19-29 1.00

30-49 1.70 (1.46-1.96)

50-64 1.79 (1.53-2.10)

65- 1.90 (1.61-2.23)
Region

Urban area 1.00

Rural area 1.00 (0.93-1.07)
Marital status

Married 1.00

Single, widow, divorced, separated 1.22 (1.12-1.32)
Educational level

College or over 1.00

High school or below 1.14 (1.04-1.25)
Economic activity

Active 1.00

Non-active 0.77 (0.72-0.83)
Household income

High 1.00

Mid-high 1.09 (0.99-1.20)

Mid-low 1.22 (1.10-1.35)

Low 1.40 (1.23-1.59)
Smoking

No 1.00

Yes 1.28 (1.16-1.42)
Drinking

Less 1.00

Much 1.10 (1.02-1.20)
Practicing aerobic exercise

Yes 1.00

No 093 (0.87-1.00)
Having chronic diseases

No 1.00

Yes 1.03 (0.94-1.13)
Health insurance

National health insurance 1.00

Medical aid 1.65 (1.40-1.94)

Regarding poverty status, the poverty line in this table is based on less than 50%
of the median income
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lack of information) were vulnerable factors among the
causes of unmet medical needs.

In this 5-year panel survey, 13.4% of adults had unmet
medical needs, which was consistent with the findings
from a previous study [8]. The entering poverty group
had approximately twice the prevalence of unmet medical
needs compared with the persistently no-poverty group.
They also had a higher risk of unmet medical needs than
the poverty escape group. This may be because unmet
medical needs are strongly affected by poverty, mainly
focusing on current income levels.

Women were at risk for entering poverty and for
unmet medical needs in previous studies [15, 19]. How-
ever, when entering poverty, men had a higher risk of
unmet medical needs than women. In the strong psycho-
logical distress of entering poverty, this may be because
women tend to relieve stress through social means such
as chatting, while men have a greater tendency to relieve
stress through alcohol and tobacco [20, 21]. Unhealthy
behaviors such as alcohol and tobacco consumption can
increase unmet medical needs for men entering poverty.
Another reason may be that households in which men
provide the main source of income are more focused on
economic activities to escape from poverty and have less
time to use health care.

By place of residence, rural residents are more vulner-
able to unmet medical needs when entering poverty than
urban residents. Most of all, it may be because access to
medical care is inconvenient in rural areas. The propor-
tion of rural villages with a community health center
less than a 10-min drive away was 44.6% and that with
a hospital or an oriental clinic was 31.6% [22]. In ri
(village)-level administrative units, the proportion of
areas operating six times a day or less was 40.0% [23, 24].
Entering poverty may not provide sufficient resources to
overcome inconvenient access to health care. Rural areas
can also exacerbate unmet medical needs because of the
lack of jobs and relatively low incomes.

Korea is implementing a NHI system with the NHI
(97% of the population) and MA (3% of the low-income
class). When analyzing the impact of health insurance on
unmet medical needs, MA beneficiaries were more likely
to have unmet medical needs. However, in the case of
entering poverty within each factor, the NHI beneficiar-
ies were more vulnerable to unmet medical needs.

Medical benefit beneficiaries have a cost-sharing of
10% or less for hospitalization, and 2,000 ($1 =approx-
imately ¥1120) or less or 15% or less for outpatient
use [25]. Conversely, the NHI has a subdivided cost-
sharing policy according to age, region, medical institu-
tion, and disease [26]. The out-of-pocket amount of the
NHI is generally larger than MA. 10% of MA beneficiar-
ies overuse health care, accounting for 60% of total MA
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Table 3 Subgroup analysis of independent variables using GEE analysis of the unmet medical needs
Variables Unmet medical care
Poverty status
No— No Yes — No No — Yes Yes — Yes
AOR AOR 95% Cl AOR 95% Cl AOR 95% Cl
Sex
Men 1.00 1.28 (1.02-1.61) 1.29 (1.02-1.64) 173 (1.38-2.16)
Women 1.00 1.06 (0.87-1.28) 1.07 (0.87-1.30) 1.25 (1.050-1.50)
Region
Urban area 1.00 112 (0.89-141) 1.07 (0.84-1.37) 1.30 (1.04-1.64)
Rural area 1.00 117 (0.97-1.41) 1.24 (1.01-1.50) 1.51 (1.27-1.80)
Health insurance
National health 1.00 118 (1.01-1.37) 1.21 (1.04-142) 1.44 (1.25-1.67)
insurance
Medical aid 1.00 0.98 (0.54-1.77) 0.71 (0.38-1.30) 0.97 (0.56-1.70)

Regarding poverty status, the poverty line in this table is based on less than 50% of the median income. The adjusted covariates are age, marital status, educational
level, economic activity, household income, smoking, drinking, practicing aerobic exercise, and having chronic diseases
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Fig. 1 Generalized linear model through GEE with unmet medical needs by poverty status. The poverty lines in this figure are analyzed based on
40%, 50%, and 60% of median income, respectively. The adjusted covariates are sex, age, region, marital status, educational level, economic activity,
household income, smoking, drinking, and practicing aerobic exercise, having chronic diseases, and health insurance. GEE = generalized estimating
equations. Statistically significant *: p <0.05, **: p <0.01, ***: p <0.001, ****: p <0.0001. Ref. = Poverty status, No— No

expenditure [27]. In MA, the real value of health care
decreases, mitigating the unmet health impact of enter-
ing poverty. NHI beneficiaries may be relatively vulnera-
ble to unmet medical needs because there is no buffer for
health care in the face of poverty. Depending on whether
each country’s health insurance behavior is affected by
income, caution is needed in interpreting generalizations.

The criteria for the poverty line were analyzed as
40% (strict poverty line), 50% (most common poverty
line, used in OECD), and 60% (poverty line used in EU)
of median income, as follows: unmet medical needs
risk from entering poverty: strict poverty line>the
most common >used in EU. The gradual increase in
unmet medical needs along the poverty line is likely
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Causes of the unmet medical needs
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Fig. 2 Generalized linear model through GEE with causes of the unmet medical needs by poverty status. The poverty line in this figure is based on
less than 50% of the median income. The adjusted covariates are sex, age, region, marital status, educational level, economic activity, household
income, smoking, drinking, and practicing aerobic exercise, having chronic diseases, and health insurance. GEE = generalized estimating equations.
Statistically significant *: p <0.05, **: p <0.01, ***: p < 0.001, ****: p < 0.0001. Ref. = Poverty status, No— No

an inference to suggest that the severity of poverty
increases the risk of unmet medical needs when enter-
ing poverty.

When persistent non-poverty was the reference, the
likelihood of unmet medical needs due to lack of money
was in the following order: persistent poverty > escape
from poverty>entering poverty. The likelihood of
unmet medical needs due to low access was the next
highest: persistent poverty >entering poverty = poverty
escape. Since the risk of entering poverty is relatively
high in “poverty” and “low access (distance or informa-
tion)” of unmet medical needs causes, people at risk of
entering poverty can consider material, physical, and
information resources as necessary elements to alleviate
unmet medical needs.

This study has some limitations. First, this study did
not analyze the frequency or the types of medical use
such as hospitalization, emergency, or outpatient treat-
ment of unmet medical needs. In addition, we could not
analyze disease groups and severity of unmet medical
needs as there was no survey data. Second, it is not pos-
sible to know the expenses of loans or financial help from
charities, public institutions, or acquaintances due to lack
of data. Therefore, it is necessary to interpret the results
carefully.

Conclusions

When transitioning from no poverty to poverty, unmet
medical needs are likely to increase. Men, rural dwell-
ers, and NHI beneficiaries are tended to be vulnerable
to unmet medical needs when entering poverty. More
stringent the definition of poverty, the greater the
risk of unmet medical needs. Appropriate policies are
needed to mitigate the occurrence of unmet medical
needs due to entering poverty.

Abbreviations

AOR: Adjusted odds ratio; Cl: Confidence interval; NHI: National health insur-
ance; CHC: Community health centers; OECD: Organization for Economic Co-
operation and Development; KHPS: Korea Health Panel Survey; EU: European
Union; MA: Medical aid; GEE: Generalized estimating equation; NHI: National
health insurance.

Acknowledgements

We sincerely thank the editors and reviewers for their valuable comments.
In addition, we appreciate Korea Institute for Health and Social Affairs and
National Health Insurance Corporation for offering the Korea Health Panel
Survey data used in this study.

Authors’ contributions

YH.J. proposed the research concept, designed this study, performed the
statistical analysis, drafted and completed the manuscript. S.H.J. contributed
to the acquisition, statistical analysis, and interpretation of the data. E.-C.P. and
S-1J. supervised and directed the study. All authors read and approved the
final version of this manuscript.



Jung et al. BMC Public Health (2022) 22:1879

Funding

This work was conducted with the Korea Health Technology R&D Project from
Korea Health Industry Development Institute(KHIDI), funded by the Korean
Ministry of Health and Welfare (support number: HI20C1130).

Availability of data and materials

Publicly available datasets were analyzed in this study. These data can be
found here: [https://www.khp.re kr:444/web/data/data.do] (accessed on 12
January 2022).

Declarations

Ethics approval and consent to participate

The International Review Board of Yonsei University’s Health System reviewed
and approved this study (IRB number: Y-2020-0031). The Korea Health Panel
Survey is a secondary dataset available in the public domain. Written informed
consent was obtained from all participants before participating in the survey.
The survey data are de-identified to maintain anonymity and patient confi-
dentiality. All authors declare that all procedures contributing to this work are
in compliance with the ethical standards of relevant national and institutional
committees on human experimentation and with the Helsinki Declaration of
1975, as revised in 2000.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'Department of Public Health, Graduate School, Yonsei University, Seoul,
Republic of Korea. 2Institute of Health Services Research, Yonsei University,

50 Yonsei-ro, Seodaemun-gu, Seoul 03722, Republic of Korea. *Department
of Preventive Medicine, Yonsei University College of Medicine, Seoul, Republic
of Korea.

Received: 14 March 2022 Accepted: 27 September 2022
Published online: 07 October 2022

References

1. Griggs D, Stafford-Smith M, Gaffney O, Rockstrém J, Ohman MC, Shyam-
sundar P, et al. Sustainable development goals for people and planet.
Nature. 2013;495(7441):305-7.

2. Marmot M, Friel S, Bell R, Houweling TA, Taylor S, Health CoSDo. Closing
the gap in a generation: health equity through action on the social
determinants of health. Lancet. 2008;372(9650):1661-9.

3. Park E. A problem and improvement of health insurance’s obligatory
authorization system. Korean Acad Health Policy Manag. 2008;11:17-42.

4. Welfare MoHa. Status of regional public health institutions nationwide.
Ministry of Health and Welfare. http://www.mohw.go.kr/react/policy/

indexjsp?PAR_MENU_ID=06&MENU_ID=06330104&PAGE=4&topTitle=.

Accessed 16 Jan 2022.

5. Diamant AL, Hays RD, Morales LS, Ford W, Calmes D, Asch S, et al. Delays
and unmet need for health care among adult primary care patients
in a restructured urban public health system. Am J Public Health.
2004,94(5):783-9.

6. Donabedian A. Aspects of medical care administration: specifying
requirements for health care: Harvard University Press; 1973.

7. Aday LA, Andersen R. A framework for the study of access to medical
care. Health Serv Res. 1974;9(3):208.

8. Jang BN, Joo JH, Kim HJ, Park E-C, Jang SI. Unmet healthcare Needs
Status and Trend of Korea in 2019. Health Policy and Management.
2021,31(2):225-31.

9. Welfare MoHa. Trends in the number of medical personnel and beds.
e-Country Indicators; 2022. https://www.index.go.kr/potal/stts/idxMain/
selectPoSttsldxSearch.do?idx_cd=2772&stts_cd=277201&clas_div=&
idx_sys_cd=2022.

Page 8 of 8

10. Kim H, Yeo J. A comparison of Korean health status and health care
system performance with OECD countries. In: Health Welf Policy Forum.
2013.p. 89-102.

11. OECD. OECD Health Statistics 2021. OECD; 2021. https://www.oecd.org/
health/health-data.htm2022.

12. Tumin D, Menegay M, Shrider EA, Nau M, Tumin R. Local income inequal-
ity, individual socioeconomic status, and unmet healthcare needs in
Ohio, USA. Health Equity. 2018;2(1):37-44.

13. Hwang J. Understanding reasons for unmet health care needs in Korea:
what are health policy implications? BMC Health Serv Res. 2018;18(1):1-9.

14. Hagenaars A, De Vos K. The definition and measurement of poverty. J
Human Res. 1988:211-21.

15. Bane MJ, Ellwood DT. Slipping into and out of poverty: The dynamics of spells.
In: National Bureau of Economic Research Cambridge, Mass,, USA; 1983.

16. Survey KHP. Survey methods. Korea Health Panel Survey; 2022. https://
www.khp.re.kr:444/eng/survey/methods.do2022.

17. Affairs KIfHaS. 2020 Poverty Statistical Yearbook. In: Policy data. 2020.

18. Hong EH, Shin YU, Bae GH, Choi YJ, Ahn SJ, Sobrin L, et al. Nationwide
incidence and treatment pattern of retinopathy of prematurity in South
Korea using the 2007-2018 national health insurance claims data. Sci
Rep. 2021;11(1):1-10.

19. BryantT, Leaver C, Dunn J. Unmet healthcare need, gender, and health
inequalities in Canada. Health Policy. 2009,91(1):24-32.

20. Patel P, Kaiser BN, Meade CS, Giusto A, Ayuku D, Puffer E. Problematic
alcohol use among fathers in Kenya: Poverty, people, and practices
as barriers and facilitators to help acceptance. Int J Drug Policy.
2020;75:102576.

21. Taylor SE, Klein LC, Lewis BP, Gruenewald TL, Gurung RA, Updegraff JA.
Biobehavioral responses to stress in females: tend-and-befriend, not
fight-or-flight. Psychol Rev. 2000;107(3):411.

22. Welfare MoHa. The 4th Basic Plan for Rural Health and Welfare to Realize
an Inclusive Welfare State. In: Ministry of Health and Welfare Advance
Information Disclosure. 2020.

23 ChoiY, Nam K, Kim C-Y. Association between convenience of transporta-
tion and unmet healthcare needs of rural elderly in Korea. J Prevent Med
Public Health. 2019;52(6):355.

24. Korea S. Number of public transportation operations by administrative
district. Statistics Korea; 2011. https://kosis.kr/statHtml/statHtml.do?
orgld=101&tblld=DT_1AR15111&vw_cd=MT_ZTITLE&list_id=F_4_4_
2015&segNo=&Ilang_mode=ko&language=kor&obj_var_id=&itm_id=
&conn_path=MT_ZTITLE2022.

25. Service HIRaA. Guideline for Medical Aids Beneficiaries. Health Insurance
Review and Assessment Service; 2022. https://www.hira.orkr/dummy.do?
pgmid=HIRAA0300570201002021.

26. OhJ,0hS. Case management for long-term hospitalization by Medical
Aid beneficiaries: suggestions for successful operation and stabilization.
Korean Public Health Res. 2015;41(4):1-13.

27. Lee DW, Jang J, Choi D-W, Jang S-I, Park E-C. The effect of shifting medical
coverage from National Health Insurance to Medical Aid type I and type
Il'on health care utilization and out-of-pocket spending in South Korea.
BMC Health Serv Res. 2020;20(1):1-10.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://www.khp.re.kr:444/web/data/data.do
http://www.mohw.go.kr/react/policy/index.jsp?PAR_MENU_ID=06&MENU_ID=06330104&PAGE=4&topTitle
http://www.mohw.go.kr/react/policy/index.jsp?PAR_MENU_ID=06&MENU_ID=06330104&PAGE=4&topTitle
https://www.index.go.kr/potal/stts/idxMain/selectPoSttsIdxSearch.do?idx_cd=2772&stts_cd=277201&clas_div=&idx_sys_cd=2022
https://www.index.go.kr/potal/stts/idxMain/selectPoSttsIdxSearch.do?idx_cd=2772&stts_cd=277201&clas_div=&idx_sys_cd=2022
https://www.index.go.kr/potal/stts/idxMain/selectPoSttsIdxSearch.do?idx_cd=2772&stts_cd=277201&clas_div=&idx_sys_cd=2022
https://www.oecd.org/health/health-data.htm2022
https://www.oecd.org/health/health-data.htm2022
https://www.khp.re.kr:444/eng/survey/methods.do2022
https://www.khp.re.kr:444/eng/survey/methods.do2022
https://kosis.kr/statHtml/statHtml.do?orgId=101&tblId=DT_1AR15111&vw_cd=MT_ZTITLE&list_id=F_4_4_2015&seqNo=&lang_mode=ko&language=kor&obj_var_id=&itm_id=&conn_path=MT_ZTITLE2022
https://kosis.kr/statHtml/statHtml.do?orgId=101&tblId=DT_1AR15111&vw_cd=MT_ZTITLE&list_id=F_4_4_2015&seqNo=&lang_mode=ko&language=kor&obj_var_id=&itm_id=&conn_path=MT_ZTITLE2022
https://kosis.kr/statHtml/statHtml.do?orgId=101&tblId=DT_1AR15111&vw_cd=MT_ZTITLE&list_id=F_4_4_2015&seqNo=&lang_mode=ko&language=kor&obj_var_id=&itm_id=&conn_path=MT_ZTITLE2022
https://kosis.kr/statHtml/statHtml.do?orgId=101&tblId=DT_1AR15111&vw_cd=MT_ZTITLE&list_id=F_4_4_2015&seqNo=&lang_mode=ko&language=kor&obj_var_id=&itm_id=&conn_path=MT_ZTITLE2022
https://www.hira.or.kr/dummy.do?pgmid=HIRAA0300570201002021
https://www.hira.or.kr/dummy.do?pgmid=HIRAA0300570201002021

	The impact of entering poverty on the unmet medical needs of Korean adults: a 5-year cohort study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Data
	Participants
	Variables
	Statistical analysis

	Results
	Discussion
	Conclusions
	Acknowledgements
	References


