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Abstract

were used to construct annual abridged life tables.

for men and 89 years for women in 2017.

beneficiaries.

Background: Medical Aid beneficiaries in Korea are more likely to have poor health status and to receive insufficient
healthcare services, but their life expectancy has not been compared with that of National Health Insurance beneficiaries.

Methods: We used the National Health Information Database in Korea to obtain aggregate data on the numbers of
population and deaths according to calendar year (2004 to 2017), sex, age group, and insurance eligibility (Medical Aid or
National Health Insurance). Between 2004 and 2017, a summed total of 697,503,634 subjects (combining numbers of
subjects for 14 years) and 3,536,778 deaths, including 22,417,216 Medical Aid beneficiaries and 499,604 associated deaths,

Results: In 2017, the life expectancy of Medical Aid beneficiaries was 70.9 years, while that of National Health Insurance
beneficiaries was 83.7 years. Between 2004 and 2017, life expectancy for Medical Aid beneficiaries increased by 8.7 years in
men and 6.1 years in women, while life expectancy for National Health Insurance beneficiaries increased by 5.2 years in
men and 4.5 years in women. The life expectancy difference between National Health Insurance beneficiaries and Medical
Aid beneficiaries was especially great among men across all study periods. The life expectancy difference was 15.8 years

Conclusions: The life expectancy of Medical Aid beneficiaries was shorter than that of National Health Insurance
beneficiaries. The government should implement policies to deliver more adequate health care to Medical Aid
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Background

In Republic of Korea (hereafter ‘Korea’), the Medical Aid
system is a public assistance program that provides
healthcare benefits to low-income families, such as those
who are eligible through the National Basic Living
Security Act. Medical Aid beneficiaries accounted for
2.8% of all Koreans in 2017, while all other Koreans
(97.2%) were beneficiaries of National Health Insurance
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[1]. Medical Aid, along with National Health Insurance,
is an important social security system that functions to
protect people’s health in Korea. However, despite its
goal of solving the medical problems of low-income
families, it is difficult to say whether the Medical Aid
system is working adequately to that end. Compared to
National Health Insurance beneficiaries, several studies
have reported that Medical Aid beneficiaries had poor
health status and received insufficient medical care.
Medical Aid beneficiaries showed higher risks of chronic
diseases [2, 3] and suicide [4], lower levels of medication
adherence and continuity of treatment [5, 6], and lower
effectiveness of behavioral intervention programs [7]. They
also were more likely to receive lower-quality medical care
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[8-11], more vulnerable to environmental conditions
[12, 13], and less likely to participate in national screening
programs [14, 15]. Consequently, Medical Aid beneficiaries
have a higher risk of mortality than National Health Insur-
ance beneficiaries [16]. As far as we are aware, however, no
studies have compared life expectancy trends between
Medical Aid beneficiaries and National Health Insurance
beneficiaries in Korea. The purpose of this study was to
estimate and compare life expectancy at birth among
Medical Aid beneficiaries and National Health Insurance
beneficiaries in Korea between 2004 and 2017 based
on whole-population data from the National Health
Insurance Service (NHIS).

Methods

Aggregate data on the numbers of population and deaths
according to calendar year (2004 to 2017), sex, age groups
(0, 1-4, 5-9, 10-11, ..., 85+), and eligibility (Medical Aid
or National Health Insurance) were obtained from the
National Health Information Database (NHID) provided
by the NHIS in Korea [17]. The NHID data cover all
Medical Aid beneficiaries and National Health Insurance
beneficiaries in Korea except for foreigners. In this study,
Medical Aid beneficiaries were defined as recipients of
medical benefits as of the first day of the year based on
the Medical Care Assistance Act. Medical Aid benefi-
ciaries and National Health Insurance beneficiaries are
mutually exclusive groups. National Health Insurance
beneficiaries were Korean nationals who reside within
the country, excluding those who receive medical benefits,
based on National Health Insurance Act. Additional file 1:
Table S1 presents the annual numbers of population and
deaths according to eligibility during the study period.
Between 2004 and 2017, a summed total of 697,503,634
subjects (675,086,418 National Health Insurance benefi-
ciaries and 22,417,216 Medical Aid beneficiaries) and 3,
536,778 deaths (3,037,174 National Health Insurance
beneficiaries and 499,604 Medical Aid beneficiaries)
were analyzed (see Additional file 1: Table S1). The
Medical Aid beneficiaries accounted for 2.8-3.7% of all
Korean medical security beneficiaries during 2004—
2017 (see Additional file 1: Figure S1).

Between 2004 and 2017, annual abridged life tables
were constructed using 5-year probabilities of death separ-
ately for Medical Aid beneficiaries and National Health
Insurance beneficiaries. Standard life table procedures were
used to calculate survival rates [18], and the Kannisto-
Thatcher method was employed to expand the open-ended
age interval of 85+ to estimate the probability of dying for
each of the 5-year age groups of 85-89, 90-94, ..., 120-
124, and 125 + [19]. In addition, an additional analysis was
conducted to calculate the life expectancy and life expect-
ancy differences according to the National Health Insur-
ance type and eligibility (see Additional file 1: Table S2).
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Results

Between 2004 and 2017, life expectancy increased for
both National Health Insurance beneficiaries and Med-
ical Aid beneficiaries, but the magnitude of the increase
was greater for Medical Aid beneficiaries. During the 13-
year study period between 2004 and 2017, life expect-
ancy for Medical Aid beneficiaries increased by 8.7 years
in men and 6.1 years in women, respectively, while life
expectancy for National Health Insurance beneficiaries
increased by 5.2years in men and 4.5 years in women
(Table 1). Therefore, the life expectancy difference de-
creased from 15.4vyears in 2004 to 12.8 years in 2017.
The life expectancy difference between National Health
Insurance beneficiaries and Medical Aid beneficiaries
was larger in men than in women in all calendar years.
The life expectancy difference ranged from 20.0 years to
15.8 years (average of 17.9 years during the study period)
among men, while the gap ranged from 12.2 years to 8.9
years (average of 10.5years during the study period)
among women (Fig. 1, see Additional file 1: Table S3 for
more detailed values). Women showed much higher life
expectancies than men among both National Health
Insurance beneficiaries and Medical Aid beneficiaries
(Table 1). However, the sex difference in life expectancy
was much greater among Medical Aid beneficiaries than
among National Health Insurance beneficiaries. In 2017,
the life expectancy difference between men and women
was 12.6 years for Medical Aid beneficiaries, while the
difference was 5.8 years for National Health Insurance
beneficiaries (Table 1).

Table 1 Annual life expectancy among National Health
Insurance (NHI) beneficiaries and Medical Aid beneficiaries
between 2004 and 2017 by sex

Year  Men and Women Men Women
NHI  Medical Aid  NHI  Medical Aid  NHI  Medical Aid

2004 788 634 754 562 819 714
2005 793 628 760  56.1 822 702
2006 799 632 766 566 828 705
2007 802 643 769 577 830 717
2008 808 650 774 584 837 723
2009 812 667 778  60.0 84.1 740
2010 813 670 779 603 842 743
2011 817 677 783 616 846 743
2012 819 676 785 614 848 745
2013 824 685 791 621 853 755
2014 828 680 795 616 855 751
2015 831 687 799 627 858 755
2016 834 703 803 642 861 770
2017 837 709 806 649 864 775
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Fig. 1 Trends in life expectancy differences between National Health Insurance beneficiaries and Medical Aid beneficiaries by sex from 2004
to 2017
.
Discussion schizophrenia, Medical Aid beneficiaries were less likely

The results of this study indicate that the life expectancy
of Medical Aid beneficiaries was much shorter than that
of National Health Insurance beneficiaries in Korea. The
life expectancy gap was 15.8 years among men and 8.9
years among women in 2017. It is possible that poor
health determines household poverty, especially among
Medical Aid beneficiaries in Korea [20]. People who are
not in good health may lose their job and then become
poor, making them eligible to receive Medical Aid pro-
gram benefits. However, it is also possible that other fac-
tors, such as socioeconomic disadvantages, discrimination,
limited access to health care services, and lower quality of
medical services might contribute to the lower life expect-
ancy among Medical Aid beneficiaries than among
National Health Insurance beneficiaries. These factors are
suspected to create gaps between Medical Aid beneficiar-
ies and National Health Insurance beneficiaries in all areas
from prevention to treatment. For example, a smoking
cessation program was less effective for Medical Aid bene-
ficiaries and cessation rates were lower for Medical Aid
beneficiaries than for National Health Insurance benefi-
ciaries [7]. The participation rates in national screening
programs, such as the National Screening Program for
Transitional Ages or the National Cancer Screening Pro-
gram, were lower among Medical Aid beneficiaries than
among National Health Insurance beneficiaries [14, 15].
Compared to National Health Insurance beneficiaries,
Medical Aid beneficiaries showed lower antihypertensive
medication adherence and lower continuity of diabetes
care [5, 6]. Medical Aid beneficiaries showed a higher
acute appendicitis rupture rate than did National
Health Insurance beneficiaries [8]. Among patients with

to use atypical drugs, which were recommended as the
first-line treatment for schizophrenia, than National
Health Insurance beneficiaries [9]. Medical Aid patients
were more likely to discontinue lung cancer treatment
than were high-income patients [10]. Medical Aid benefi-
ciaries are economically and socially vulnerable, and there-
fore more likely to develop more serious conditions. The
liver cancer risk in patients with liver disease was higher
among Medical Aid beneficiaries than among National
Health Insurance beneficiaries [2]. Medical Aid benefi-
ciaries had a higher suicide rate than National Health
Insurance beneficiaries [4]. In addition, the Medical Aid
beneficiaries were more vulnerable to environmental
conditions. The effect of heat and cold on hospital admis-
sions for acute myocardial infarction and subarachnoid
hemorrhage was greater in Medical Aid beneficiaries than
in National Health Insurance beneficiaries [12, 13].

The results of this study showed that the gender gap
of life expectancy was much greater in Medical Aid
beneficiaries than in National Health Insurance benefi-
ciaries, and this pattern was maintained between 2004
and 2017. The result that the sex difference in life ex-
pectancy was more prominent among Medical Aid bene-
ficiaries could be partially explained by the alcohol
consumption. Prior Korean study showed that alcohol-
related conditions such as alcoholic liver disease, suicide,
transport accidents, and liver cancer were major contrib-
utors to gender differences of life expectancy inequalities
by income [21].

In this study, the life expectancy difference between
National Health Insurance beneficiaries and Medical Aid
beneficiaries decreased over the study period. One possible
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explanation could be positive effects of the continuing revi-
sion of the Medical Care Assistance Act [22]. For example,
in 2007, revisions of the Medical Care Assistance Act in-
cluded a reduction of the support obligors who are respon-
sible for supporting eligible recipients, a ban on deposits
when a Medical Aid beneficiary is admitted, and providing
priority when a Medical Aid beneficiary is injured. These
reforms might have improved the health status of Medical
Aid beneficiaries.

It should be noted that we found a similar pattern be-
tween the annual percentage of Medical Aid beneficiaries
and trends in the life expectancy differences between
National Health Insurance beneficiaries and Medical Aid
beneficiaries (see Fig. 1 and Additional file 1: Figure S1).
The size of recipients of Medical Aid beneficiaries varies
from year to year (Additional file 1: Figure S1). The life ex-
pectancy differences between National Health Insurance
beneficiaries and Medical Aid beneficiaries varies from
year to year also (Fig. 1). The various patterns of the two
figures are somewhat similar, although they were not per-
fectly matched. If this was not a coincidence, a potential
explanation may relate to the health status of low-income
groups not included as Medical Aid beneficiaries. The life
expectancy difference was high when the percentage of
Medical Aid beneficiaries was high. This might have been
because people who were more vulnerable in terms of
health risks than National Health Insurance beneficiaries
(for example, the second-lowest income bracket) were not
fully eligible to receive Medical Aid program benefits, even
though their health needs were urgent. This possibility
should be examined in a future study exploring the health
status of low-income groups who are not Medical Aid
beneficiaries. Several US studies have shown positive ef-
fects of state Medicaid expansions on mortality reduction,
including infant mortality, especially among disadvantaged
populations [23-25].

A limitation of this study is that we were not able to
distinguish the type of medical benefits, despite the pos-
sibility that there might have been differences in mortal-
ity patterns between Medical Aid type 1 (for those being
incapable of working) and Medical Aid type 2 (for those
being capable of working). However, so far as we are
aware, this is the first report of life expectancy at birth
and its time trends in Medical Aid beneficiaries com-
pared to National Health Insurance beneficiaries using
whole-population data in Korea.

Conclusions

In conclusion, this study showed that Medical Aid bene-
ficiaries had a much lower life expectancy than National
Health Insurance beneficiaries between 2004 and 2017.
The government should implement more effective pol-
icies to reduce these life expectancy differences and to
protect the health of Medical Aid beneficiaries.
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Additional file

Additional file 1: Figure S1. Annual numbers and percentage of
Medical Aid beneficiaries, as of the end of the year, in Korea from 2004 to
2017 (data from Medical Aid statistics by National Health Insurance Service).
Table S1. Number of population (as of the first day of the year) and deaths
according to eligibility. Table S2. Life expectancy and life expectancy
differences according to type of insurance and eligibility by sex. Table S3.
Life expectancy differences between National Health Insurance beneficiaries
and Medical Aid beneficiaries by sex. (DOCX 97 kb)
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