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Abstract: (1) Background: Korea operates its national health insurance (NHI) system as a form of
public health insurance, and is commonly regarded as having achieved universal health coverage
(UHC). However, many Korean households register for additional private health insurance (PHI)
programs. Typically, registration rates for PHI are higher for individuals with a higher socioeconomic
status (SES). A difference in mortality between those with and without additional PHI would
indicate that there are health inequalities within the Korean NHI system under UHC. Therefore, this
study aimed to confirm whether additional PHI affects mortality under the Korean NHI system.
(2) Methods: We conducted a longitudinal study using the Korean Longitudinal Study of Aging
data from the first to the sixth wave. The analysis included 8743 participants, who were divided
into two groups: those who only had NHI and those who had both NHI and PHI. Differences in
mortality between the two groups were compared using the Cox proportional hazard regression.
(3) Results: The group with both NHI and PHI had lower mortality than the group with only NHI
(hazard ratio = 0.53, 95% confidence interval: 0.41, 0.9). (4) Conclusions: The results of this study
reveal that there are health disparities according to SES and PHI within the Korean NHI system
under UHC. Therefore, relevant government institutions and experts should further improve the
NHI system to reduce health disparities.

Keywords: national health insurance (NHI); private health insurance (PHI); universal health coverage
(UHC)

1. Introduction

Different countries design and operate public health insurance systems in accordance
with their level of economic prosperity and their social environment, with rates of health
insurance coverage varying from country to country. Korea currently operates the Na-
tional Health Insurance (NHI) program, a public health insurance system similar to those
operated in Germany, France, the United Kingdom, and Japan [1,2]. The World Health
Organization (WHO, Geneva, Switzerland) defines universal health coverage (UHC) as
universal access to key promotive, preventive, curative, and rehabilitative health interven-
tions at an affordable cost [3]. Korea has expanded its NHI coverage on the basis of rapid
economic growth and is currently regarded as having achieved UHC. As outlined in the
WHO definition of UHC, public health insurance subscribers under UHC are required to
bear a portion of the costs, and some private medical costs can fall outside the scope of
public health insurance. Member states of the Organization for Economic Co-operation
and Development typically cover approximately 70% of their citizens’ total medical costs
through public health insurance [4]. The Korean situation is similar, with 20% of all medical
costs being borne by the patient in the case of hospitalization, although the costs of medical
services that are not covered by the NHI, such as new medical technologies and new drugs,
are borne entirely by the patient. NHI in Korea does not have a system that reimburses
patients for expenses after a health technical assessment (HTA).
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Some individuals purchase private health insurance (PHI) to prepare for the economic
costs incurred when accessing such medical services. In Korea, despite the fact that all
citizens are covered by NHI, more than 75% of households have additional PHI, which
amounts to a collective spend of more than KRW 24 trillion per year [5]. To purchase PHI,
participants are required to have the financial means to bear additional insurance costs.
Older individuals and people with past medical histories often face higher insurance costs
or other difficulties when acquiring PHI [6]. If mortality differs depending on PHI status
in this context, this would suggest that there are health inequalities that result in varying
degrees of coverage according to socioeconomic status (SES) [7-11]. Very few studies have
examined whether PHI registration influences mortality under a public health insurance
system that provides UHC. Therefore, this study aimed to confirm whether having addi-
tional PHI affects mortality for people enrolled on the Korean NHI system under UHC.
We examined NHI subscribers by analyzing data from the Korean Longitudinal Study of
Aging (KLoSA).

2. Materials and Methods

This was a longitudinal study using data from the first to the sixth wave of the KLoSA,
a panel survey conducted by the Korea Labor Institute and the Korea Employment Institute
Information Service. The KLoSA was conducted for the first time in 2006 for the purpose
of collecting basic data for designing and implementing effective socioeconomic policies
related to aging; it included 10,254 individuals from 6171 households. The KLoSA has
been conducted every 2 years since then and was conducted for the sixth time in 2016. The
survey population comprises Korean citizens residing in Korea aged 45 or older. Sampling
was performed by extracting 1000 sample study areas across Korea and using simple
random sampling to select households in those 1000 study areas. Households were eligible
for the study if at least one individual aged 45 or older lived there. Surveys were conducted
by interviewers who visited the selected households in a set order and subsequently
interviewed all members of the household aged 45 or older. A total of 10,254 individuals
were interviewed in the first wave of the survey, 8875 in the second wave, 8229 in the third
wave, 7813 in the fourth wave, 7467 in the fifth wave, and 7015 in the sixth wave. The
sample retention rates were 86.6% for the second wave, 81.7% for the third wave, 80.1%
for the fourth wave, 79.2% for the fifth wave, and 78.0% for the sixth wave. Interviews
were conducted using a computer-assisted personal interviewing method. This study
was conducted after receiving approval from the Institutional Review Board of Catholic
University (MC19ZESI0077).

2.1. Study Population

A total of 10,254 individuals participated in the first wave of the survey conducted in
2006. Data on 8743 participants were included in the current study after removing data
on 640 individuals registered with Medicare, 25 individuals with missing data regarding
public health insurance, 22 individuals whose PHI registrations could not be confirmed,
816 individuals with missing data regarding annual household income, 6 individuals with
missing data regarding education level, and 2 individuals with missing data regarding
smoking habits (Figure 1).

2.2. Follow-Up Period and All-Cause Mortality

The follow-up period of the surviving panel was between the date of the first wave of
the survey and the most recent participation date in the following editions. The follow-up
period of the deceased panel was between the date of the first wave of the survey and the
date of the individual’s death, which was confirmed via an interview with the deceased
individual’s family. The all-cause mortality of participants was confirmed using the data
from the deceased panels between the first and sixth waves.
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Figure 1. Selection of study participants. Abbreviations: NHI = National Health Insurance; PHI = Private Health Insurance.

2.3. Assessment of Covariates

The covariates were defined using the first wave of survey data from 2006. First,
study participants were divided into two groups according to their insurance registration:
those with NHI only, and those with both NHI and PHI. In terms of age, participants were
divided into three groups (44-54 years; 55-64 years; and >65 years). Smoking status was
classified as ‘current smoker’, ‘past smoker’, and ‘non-smoker’. Drinking status was either
‘yes’ for drinkers or ‘no’ for non-drinkers. For regular exercise status, participants were
classified as ‘yes’ if they engaged in regular exercise (more than once a week) or ‘no’ if
they did not. The past medical histories of participants included hypertension, diabetes
mellitus, cancer, cardiovascular disease, and cerebrovascular disease. In terms of their
education level, participants were divided into two groups: >high school education or
<high school education. The economic status of participants was confirmed using annual
household income and classified into four groups (<USD 10,000; USD 10,000-19,999; USD
20,000-29,999, and >USD 30,000). Marital status was classified as either ‘couple’ or ‘single’.

2.4. Statistical Analysis

The study participants were divided into two groups: those with NHI only and those
with both NHI and PHI. A chi-squared test was conducted to assess the differences in
sociodemographic characteristics between the two groups. The t-test was used to compare
the follow-up observation periods of the two groups. Subsequently, results were adjusted
for confounding variables using a Cox proportional hazard regression model, and mortality
differences were shown as hazard ratios of the NHI-PHI group to the NHI group. The
researchers additionally performed two subgroup analyses: one according to age (less than
55 years vs. 55 years or older) and one according to annual household income (using a
threshold of USD 20,000). Cox proportional hazard models were used for the subgroup
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analyses. SPSS Statistics 18 (SPSS Inc., Chicago, IL, USA) was used to perform the statistical
analyses.

3. Results

A total of 3004 individuals (34.4% of the study sample) had both NHI and PHI. The
average follow-up period for the 8743 study participants was 94.5 months, and the average
follow-up period of the NHI-PHI group was significantly longer than that of the NHI-only
group (p < 0.001). The age and sex distributions differed between the two groups. In the
NHI-only group, there were more men (p = 0.005) and participants tended to be older
(p < 0.001). The NHI-only group also had a lower proportion of drinkers (p < 0.001) and
people who regularly exercised (p = 0.003). For smoking status, there were no significant
differences between the two groups (p = 0.118). For medical history, the NHI-only group
had a higher proportion of participants with histories of hypertension (p < 0.001), diabetes
mellitus (p < 0.001), cancer (p < 0.001), cardiovascular disease (p < 0.001), and cerebrovascu-
lar disease (p < 0.001). There were differences in levels of education and annual household
income between the two groups, with the NHI-PHI group having a higher average educa-
tion level (p < 0.001) and a higher average annual household income (p < 0.001) than the
NHI-only group. The NHI-only group had a significantly higher proportion of non-married
individuals (p < 0.001) (Table 1). The log-rank test confirmed that there were significant
differences between the two groups for mortality (p < 0.001) (Figure 2).

104 +——=——= *w —— ﬂﬂ: - {‘-x‘
.
T -
. —INHHPHI
+=NHI only
“i, = NH+PHI-censored

0.9+ . = NHI only-censored
™
2
2 o
3
w
[
2
el
L
=] =
E 07
3
(6]

p<0.001
0.6
0.59

T T T T T T T T T T T T T
0 12 24 36 48 60 72 84 95 108 120 132 144

Survival Period (months)

Figure 2. Kaplan-Meier survival plots compared by the log-rank test. Abbreviations: NHI = National
Health Insurance; PHI = Private Health Insurance.
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Table 1. Characteristics of the study sample according to private health insurance status.

Total NHI + PHI NHI Only
Variables p-Value

(n = 8743) (n =3004) (n =5739)
Follow-up period (months) 94.5 £43.0 99.3 £41.1 92.0 £43.7 <0.001
Sex
Male 3892 (44.5) 1275 (42.4) 2617 (45.6) 0.005
Female 4851 (55.5) 1729 (57.6) 3122 (54.4)
Age (years)
>65 3276 (37.5) 273 (9.1) 3003 (52.3) 0.001
55-64 2497 (28.6) 911 (30.3) 1586 (27.6) <U-
45-54 2970 (34.0) 1820 (60.6) 1150 (20.0)
Smoking status
Current smoker 1692 (19.4) 574 (19.1) 1118 (19.5) 0118
Past smoker 839 (9.6) 263 (8.8) 576 (10.0) ’
Non-smoker 6212 (71.1) 2167 (72.1) 4045 (70.5)
Drinking status
Yes 3354 (38.4) 1407 (46.8) 1947 (33.9) 0.003
No 5389 (61.6) 1597 (53.2) 3792 (66.1)
Regular exercise status
Yes 2353 (26.9) 866 (28.8) 1487 (25.9) <0.001
No 6390 (73.1) 2138 (71.2) 4252 (74.1)
Hypertension
Yes 2284 (26.1) 541 (18.0) 1743 (30.4) <0.001
No 6459 (73.9) 2463 (82.0) 3996 (69.6)
Diabetes mellitus
Yes 978 (11.2) 235 (7.8) 743 (12.9) <0.001
No 7765 (88.8) 2769 (92.2) 4996 (87.1)
Cancer
Yes 199 (2.3) 41 (14) 158 (2.8) <0.001
No 8544 (97.7) 2963 (98.6) 5581 (97.2)
Cardiovascular disease
Yes 386 (4.4) 65 (2.2) 321 (5.6) <0.001
No 8357 (95.6) 2939 (97.8) 5418 (94.4)
Cerebrovascular disease
Yes 279 (3.2) 40 (1.3) 239 (4.2) <0.001
No 8464 (96.8) 2964 (98.7) 5500 (95.8)
Education level
>High school 3413 (39.0) 1679 (55.9) 1734 (30.2) <0.001
<High school 5330 (61.0) 1325 (44.1) 4005 (69.8)
Annular household income (USD)
>30,000 2332 (26.7) 1175 (39.1) 1157 (20.2)
20,000-29,999 1335 (15.3) 537 (17.9) 798 (13.9) <0.001
10,000-19,999 1687 (19.3) 538 (17.9) 1149 (20.0)
<10,000 3389 (38.8) 754 (25.1) 2635 (45.9)
Marital status
Single 1648 (18.8) 286 (9.5) 1362 (23.7) <0.001
Couple 7095 (81.2) 2718 (90.5) 4377 (76.3)
Overall death
Living 8075 (92.4) 2924 (97.3) 5151 (89.8) <0.001
Deceased 668 (7.6) 80 (2.7) 588 (10.2)

NHI = National Health Insurance; PHI = private health insurance. Numbers in parentheses indicate percentages. p-values were calculated
using the chi-squared test for categorical variables and the t-test for continuous variables (follow-up period).
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The survival analysis using the Cox proportional hazard regression model also showed
that the NHI-PHI group had a lower risk of mortality than the NHI-only group (Table 2).
The subgroup analysis based on age showed that the NHI-PHI group had a lower risk of
mortality than the NHI-only group in participants who were 55 years or older. Meanwhile,
there were no significant differences in mortality between the NHI-PHI and NHI-only
groups in participants who were less than 55 years old (Table 3). Moreover, additional
PHI did not affect the mortality rate in participants with an annual household income of
USD 20,000 or more, whereas the NHI-PHI group had a lower risk of mortality than the
NHI-only group among participants with an annual household income of less than USD
20,000 (Table 4).

Table 2. Hazard ratios of death according to private health insurance status 2.

NHI Only NHI + PHI
HR 1 0.53*
95% CI Reference (0.41-0.69)

HR = hazard ratio; CI = confidence interval; NHI = National Health Insurance; PHI = private health insurance.
2 HRs were calculated by the Cox proportional hazard regression model. * Adjusted for sex, age, smoking status,
drinking status, regular exercise status, hypertension, diabetes, cancer, cardiovascular disease, cerebrovascular
disease, education level, annual household income, and marital status.

Table 3. Hazard ratios of death according to private health insurance status by age 2.

<55 Years >55 Years
HR 95% HR 95% CI
NHI only 1 Reference 1 Reference
NHI + PHI 0.89 * (0.25-1.13) 0.33 % (0.24-0.45)

HR = hazard ratio; CI = confidence interval; NHI = National Health Insurance; PHI = private health insurance.
2 HRs were calculated by the Cox proportional hazard regression model. * Adjusted for sex, smoking status,
drinking status, regular exercise status, hypertension, diabetes, cancer, cardiovascular disease, cerebrovascular
disease, education level, annual household income, and marital status.

Table 4. Hazard ratios of death according to private health insurance status by annual household

income ?.
<USD 20,000 >USD 20,000
HR 95% HR 95% CI
NHI only 1 Reference 1 Reference
NHI + PHI 0.52* (0.41-0.67) 0.81*% (0.56-1.20)

HR = hazard ratio; CI = confidence interval; NHI = National Health Insurance; PHI = private health insurance.
2 HRs were calculated by the Cox proportional hazard regression model. * Adjusted for sex, age, smoking status,
drinking status, regular exercise status, hypertension, diabetes, cancer, cardiovascular disease, cerebrovascular
disease, education level, and marital status.

4. Discussion

This study found that mortality rates for people with PHI were lower than for those
without PHI under Korea’s UHC system. Existing studies have also shown that health
insurance status is related to mortality. Cheung et al. reported that all-cause mortality
and all-cancer mortality increased for individuals without health insurance [12], and Lyon
et al. also reported, in a study of critically ill patients, that mortality rates increased in the
absence of health insurance [13]. Research has also found a protective association between
mortality and health insurance in the case of infectious diseases [14,15].

Many studies have also reported that the type of insurance influences mortality. Ac-
cording to a study in the USA, mortality rates decreased in individuals with PHI compared
to individuals with public health insurance or no health insurance [16,17]. Studies that
analyzed mortality rates for specific causes of death showed similar results. A study
of stroke patients conducted in the USA showed that those with PHI had higher rates
of survival than those with public health insurance [18,19]. Similar findings related to
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cardiovascular disease have been shown. Two studies conducted in the USA reported
that patients with PHI had lower mortality rates compared to those without insurance or
with public health insurance [20,21]. With regard to cancer, Bittoni et al. showed that PHI
lowered the all-cancer mortality rate in their study [16]. Studies on individual cancer types,
including colorectal cancer [22], breast cancer [23], cervical cancer [24], lymphoma [25],
hepatocellular carcinoma [26], and ovarian cancer [27], have also shown that patients with
PHI had lower mortality rates. Results varied across studies in the case of death caused by
injuries. Mehra et al. showed that the risk of death from injury decreases when one has
PHI [28]. However, Jentzsch et al. reported that the insurance type did not have an impact
on injury-related deaths [29].

Most of these studies confirmed that there were differences in the mortality rate be-
tween individuals with just public health insurance or no health insurance and individuals
with PHI. As such, there are limitations to generalizing the findings of these studies across
countries, especially with respect to Korea, where UHC has been achieved and almost the
entire population has public health insurance. The nature of PHI under UHC is either com-
plementary or supplementary. Complementary PHI coverage falls within the same scope
as public health insurance coverage and covers costs due to the incompleteness of UHC.
Supplementary PHI provides coverage for additional health services that are not covered
under public health insurance. Korea operates a single public health insurance system, the
NHI, and registration is compulsory. As of 2017, 97.2% of Koreans were registered with the
NHI, and 2.8% were classified as Medical Aid beneficiaries and had all of their medical
benefits covered by the state [30]. The NHI requires individuals to pay certain premiums,
and there are tests and treatments not covered by the NHI. Therefore, PHI in Korea has
both supplementary and complementary characteristics [31].

Considering these characteristics, this study was conducted to confirm whether ad-
ditional PHI influenced the overall mortality rate of individuals registered with the NHI.
Although there is little research on the relationship between PHI and mortality under a
UHC system, the results of previous studies are in line with the findings of the present
study. A USA study on the relationship between PHI and mortality among myocardial
infarction patients showed that PHI decreased mortality despite the study subjects having
coverage under Medicare, the USA public health insurance program for people aged 65
and older [32]. An Australian study examining end-stage kidney disease patients also
showed that additional PHI decreased mortality [11]. PHI reduces the financial burden of
additional tests, treatments, and rehabilitation outside the scope of public health insurance
coverage; thus, patients are likely to become more active in seeking tests and treatments
with additional PHI. Various studies have also shown that having PHI led to differences
in how individuals used health services. In France, individuals with PHI used health
services more frequently under their UHC system [33], and a Spanish study reported
similar results [34].

To register for PHI, individuals need to be able to pay for insurance premiums. As a
result, people with a higher SES are more likely to have additional PHI. In Korea, 37.4%
of households have PHI in the bottom 20th percentile for household income, whereas the
rate is 95.2% among households in the top 20th percentile [35]. A study in Taiwan, where
a system similar to the Korean NHI is used, reported similar results [36]. Under UHC
systems, the existence of health inequalities based on SES indicates that, although public
health insurance guarantees that healthcare services are provided to anyone up to a certain
level, this level is still not adequate. Therefore, the results of this study indicate that the
NHI in Korea does not provide adequate medical services for its beneficiaries, and health
inequalities occur due to SES. Furthermore, PHI registration is increasing in Korea, and the
continuation of this trend is likely to result in wider health inequalities due to SES [37].

A strength of this study was that it took a longitudinal approach using data from a
nationwide panel survey conducted over 10 years. Furthermore, this study confirmed
the causal relationship between additional PHI and mortality by studying NHI-registered
individuals in Korea, a country considered to have achieved UHC. Therefore, the results
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of this study can help health policy makers and experts to evaluate the effects of PHI in
public health insurance systems where UHC has been achieved.

However, this study also has a number of limitations. This study was performed
using secondary data, which were not designed and collected for this study. Therefore,
a limitation of this study is that it did not use data that were specifically obtained for
this study. For example, since the PHI data in KLoSA did not contain coverage-related
information, it was not possible to analyze specific coverage-related data with regard to
participants” PHI. If an individual’s PHI coverage does not include a specific condition that
the individual faces, PHI may not be helpful for the individual’s treatment or prognosis.
In this case, however, the results examining the relationship between PHI and mortality
would have been underestimated, rather than overestimated. In addition, since the KLoSA
did not collect data on variables related to health disparities such as health beliefs, those
variables were not included in the analysis [21]. As such, these limitations should be
considered when interpreting the findings of this study. Another limitation is the possibility
that differences in health status may exist between individuals with and without PHI. It
is possible that those without PHI may not be able to secure PHI due to their medical
histories, as opposed to financial strain or individual choice. In Korea, the majority of
insurance companies request health checkup results and past medical records prior to
PHI registration. Consequently, poor checkup results and a history of diseases can lead to
rejected PHI applications. As such, healthy individuals are more likely to have additional
PHI, resulting in a lower mortality rate among people with additional PHI. This study also
found that the prevalence rates of hypertension, diabetes, cancer, cardiovascular disease,
and cerebrovascular disease were lower among those with PHI. Medical history was,
however, added as a covariate in the analysis, and it is thought that the influence of the
disparity between prevalence rates would have been significantly adjusted for at this stage
of the analysis.

5. Conclusions

The results of the present study indicate that individuals covered by Korean NHI
who have additional PHI have a lower mortality rate than individuals who are only
covered by Korean NHI and have no additional PHI. In particular, the finding that having
additional PHI did not affect the mortality rate in high-income individuals indicates that
health disparities associated with having additional PHI were notable in the low-income
group. Therefore, policy makers and health experts should improve the system by reducing
individual premiums and adding coverage for new health technologies and new drugs in
order to resolve health disparities related to SES and PHI.
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