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Abstract
Background
South Korea’s National Health Insurance (NHI) system pursues universal health coverage, but it has not been able to alleviate patients’ financial burden owing to limited coverage and a high proportion of out-of-pocket expenses. In 2017, the government announced a plan to strengthen universality by providing coverage for all unincluded services, expanding coverage, and alleviating household financial burden. We aimed to evaluate the effect of “Moon Care” with a focus on changes in health expenditures following policy implementation, and to provide empirical evidence for future policies to strengthen the NHI system’s universality.

Methods
Using data from the 2016 and 2018 Korea Health Panel (KHP), we established a treatment group affected by the policy and an unaffected control group; we ensured homogeneity between the groups using propensity score matching (PSM). Subsequently, we examined changes in NHI payments, non-payments, and out-of-pocket payments (OOP); we performed difference-in-differences (DID) analysis to evaluate the policy’s effect.

Results
Following policy implementation, the control group had a higher increase than the treatment group in all categories of health expenditures, including NHI payments, non-payments, and OOP. We noted significant decreases in all three categories of health expenditures when comparing the differences before and after policy implementation, as well as between the treatment and control groups. However, we witnessed a significant decrease in the interaction term, which confirms the policy’s effect, but only for non-payments.

Conclusions
We observed the policy’s intervention effect over time as a decrease in non-payments, on the effectivity of remunerating covered medical services. However, the policy did not work for NHI payments and OOP, suggesting that it failed to control the creation of new non-covered services as noncovered services were converted into covered ones. Thus, it is crucial to discuss the financial spending of health insurance regarding the inclusion of non-covered services in the NHI benefits package.
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Background
Universal Health Coverage (UHC) refers to the constitution of a sustainable healthcare system to ensure that everyone can receive medical services without financial hardship [1]. The National Health Insurance (NHI) helps to ease the financial burden of unexpected medical costs on individuals and families, but in the case of the US, where there is no NHI, people sometimes go bankrupt because of their medical costs; their lowered accessibility to treatments for diseases may also pose a threat to health [2, 3]. When medical costs are not covered by health insurance, patients face financial difficulties or discontinue treatment. In addition, the expansion of health insurance coverage is becoming increasingly important because of the increase in medical costs due to an aging population.
The government suggested a roadmap to reinforce health insurance coverage in 2005 and then established and implemented mid- to long-term plans every 4–5 years, regardless of the nature of the government, for policy continuity. Examining this by period, the goal of the 1st Reinforcement Plan of NHI Coverage (2005–2008) was to drastically reduce the ratio of patient burden centered on severe diseases with high medical cost burdens. Non-payment items for severe diseases were converted into benefit items, and legal out-of-pocket payments (OOP) were reduced from 20 to 10%. In the 2nd Reinforcement Plan of NHI Coverage (2009–2013), to alleviate the burden of medical costs for severely ill and high-cost patients, the scope of insurance coverage for the treatment of severe diseases was expanded, and the OOP rate for cancer and cardiac disorders was reduced from 10 to 5%. In addition, among the non-payment items, magnetic resonance imaging (MRI) scans for spinal and joint diseases were converted into benefits, and the inclusion of ultrasonography into insurance coverage was promoted. In the 3rd Reinforcement Plan of NHI Coverage (2014–2018), to ensure essential medical care for health problems by life cycle, medical support for pregnancy, childbirth, and newborns was expanded, and support was strengthened for early management of key ailments in adolescents, young adults, and middle-aged people. Furthermore, expensive non-payment items were alleviated, health insurance coverage was expanded for high-priced MRI scans and ultrasonography, and health insurance support was strengthened not only for undeserved brackets, such as the disabled and low-income populations, but also for vulnerable areas of essential medical care [4, 5].
Despite government efforts, there was a limit to improving the health insurance coverage rate owing to the severe disease-oriented coverage expansion. Accordingly, the increase in co-payment for non-payment items was regarded as a factor impeding the improvement of the health insurance coverage rate; therefore, from the 3rd Reinforcement Plan of NHI Coverage onward, non-payment medical services were converted into covered ones. In this regard, the Moon Jae-in administration succeeded at enhancing previous governments’ efforts to expand coverage and announced “Moon Care,” a reinforcement measure of NHI coverage (2017–2022), in 2017. “Moon Care” aims to reduce the co-payment rate for medical costs by expanding the health insurance coverage rate up to 70% in order to prevent people from descending into poverty due to medical expenses. Targeting the “coverage of all non-payment medical items,” it was promoted in three directions: (1) converting non-payment items into payment items; (2) easing the burden of medical expenses for vulnerable citizens; and (3) reinforcing the medical safety net, through which it intended to drastically lower medical care expenses for the general population.
Examining this in detail, “Moon Care” intended to incorporate all non-payment medical items into health insurance and to abolish the three major non-payment items. Through a preliminary payment system that differentially applies out-of-pocket payments (OOP) rates of 30–90% to 3,800 non-payment items required for treatment, it intended to gradually incorporate them into benefits. In particular, non-payment items required for exams and treatments, such as ultrasonography and magnetic resonance imaging (MRI), were gradually incorporated into health insurance. Furthermore, it was intended to ease the burden of medical expenses by abolishing the three major non-payment items of optional medical costs, advanced hospital room fees, and nursing fees, which accounted for 60% of non-payment costs [6–8].
For “Moon Care,” there are positive and negative views at the same time. On the one hand, “Moon Care” has eased the burden of national medical costs through the expansion of coverage. On the other hand, “Moon Care” causes wasteful spending due to the increase in covered non-payment treatments [5, 9]. In this situation, given that the ultimate goal of ‘Moon Care’ is to reduce the burden of medical expenses on households, it is necessary to monitor and objectively evaluate how the actual burden of medical expenses and the level of access to necessary services have changed since the introduction of the policy. In addition, monitoring should also be done on how the national financial resources used to achieve the goal of reducing the burden of medical expenses on households are changing together.
There are three types of medical expenses incurred in the Korean healthcare system: NHI payments, OOP, and non-payments, and their sum represents the total medical expenses calculated at the national level. These are calculated as indicators such as current health expenditures, catastrophic medical expenditures, public financial contribution rate, and health insurance coverage rate, and are used as key variables to set the direction of the national healthcare system and evaluate its performance [9]. Utilizing this, we investigated the changes in the disbursement of medical expenses by utilizing national data through which we were able to identify the changes in medical expenses before (2016) and after the policy (2018), and then to verify the policy’s effectiveness. We provide basic data for future health insurance coverage policies and present policy implications for achieving UHC.

Methods
Data sources
We used Korean Health Panel (KHP) data to measure the effectiveness of the Reinforcement Plan of NHI Coverage, which was implemented in 2017. The KHP uses the enumeration district of the 2005 Population and Housing Census as a sampling frame and thus has national-level representativeness; it is characteristic of panel data to provide medical expenditure amounts, medical usage (outpatient, hospitalization, and emergency), health behavior, and sociodemographic information, among other aspects. As these data are surveyed for the same households and household members every year, it is possible to analyze changes in medical expenditures at the household or individual level according to the policy [10]. Annual data from 2016, before the policy was enforced, and from 2018 were combined to confirm changes in NHI payments, non-payment items, and OOP. The data are available from the authors upon reasonable request and with the permission of the Korea Institute for Health and Social Affairs and the National Health Insurance Service. All original data are publicly available free of charge from the KHPS website (https://​www.​khp.​re.​kr) for the purposes of academic research.

Sample selection
For this study, we selected 2016 KHP data to create a strongly balanced panel of 624 homogeneous individuals based on the following criteria. First, we selected respondents with a consistent provider to control for factors other than policy influences in the variation of an individual’s medical expenses. Specifically, 3,758 people who had medical expenses while using medical institutions were extracted from among the participants who answered “Yes” to the item “I have regular sources of care” on the KHP questionnaire. Next, to control for possible changes in healthcare utilization behavior over time, 1,621 people with consistent responses to the “Types of regular sources of care” between 2016 and 2018 were selected as participants. Subsequently, from the responses to “Types of regular sources of care,” 371 users of hospital-level or higher medical institutions were classified into the policy beneficiary group, and 1,024 users of public health centers and clinic-level medical institutions were classified under the policy as the non-beneficiary group. Finally, we used propensity score matching (PSM) to minimize the differences between the two groups, and 312 participants from the treatment and control groups were extracted, for which we performed difference-in-differences (DID) analysis (Fig. 1).
[image: ]
Fig. 1Flowchart of the study design


The selection of policy beneficiary groups in this study was based on the following criteria: considering the main contents of the policies applied until 2018, the policy beneficiaries are hospital-level and above. Viewing the major policies for non-payment management that were applied step-by-step until 2018 through the reinforcement measure of NHI coverage; and the abolition of optional medical expenses, health insurance coverage of the hospitalization fees for rooms meant for 2–3 people, and of the MRIs that correspond to them.
According to clauses 1 and 2 of Article 46 of the Korean Medical Law, optional medical expenses refer to those incurred when a patient or guardian selects a specific doctor to receive treatment at a hospital, general hospital, or nursing hospital. In addition, the application of health insurance to hospitalization fees for rooms meant for 2–3 people was enforced for general and high-level general hospitals, and the application of health insurance to MRI was implemented for echoencephalography, cerebral angiography, and special inspections. Clause 1 of Article 38 of the Korean Medical Law stipulates that the installation of special medical equipment, such as MRI, requires more than 200 self-owned sickbeds or the same number of shared sickbeds; thus, according to the Korean Medical Law, hospitals must have 30 or more sickbeds, and general hospitals must have 100 or more. Based on this, users of medical institutions at or above the hospital level (hospitals, general hospitals, and high-level general hospitals) were selected as the treatment and policy beneficiary groups, whereas users of public health centers and clinic-level institutions were selected as the control and policy non-beneficiary groups.

Description of the variables
Dependent variable
The dependent variables for the analysis were NHI payments, OOP, and non-payments. All dependent variables were converted to natural log values for analysis due to concerns about their homoscedasticity and non-linearity. First, the NHI payments mean the amount charged and paid by the medical institution that provided the medical service to the National Health Insurance Service, only for medical services covered by the health insurance. Next, out-of-pocket expenses means the amount of medical expenses for medical services covered by health insurance minus the NHI payments. It is the amount that the patient pays for medical services covered by health insurance. Finally, non-payments mean medical expenses that are not covered by health insurance and are borne entirely by the patient [11].

Independent variable
We used time, grouping, interaction, and control variables as independent variables in the analysis. We coded the time variables as before-enforcement (0 = 2016) and after-enforcement (1 = 2018) based on the imposition of the Reinforcement Policy of NHI Coverage. We coded the grouping variables as the treatment group (0 = beneficiary) and the control group (1 = non-beneficiary) according to whether they benefited from the policy. We used interaction terms to identify the net effect of the policy, which we applied as the product of time and grouping variables. The control variables were selected based on predisposing, possible, and necessary factors according to the Andersen medical usage model. In terms of predisposing factors, we utilized sociodemographic factors (such as gender, age, education level, and marital status). In addition, we used income level, health insurance subscription type, and number of household members as possible factors; we used chronic diseases as necessary factors.


Statistical analysis
Propensity score matching
Moon Care’s Reinforcement Plan of NHI Coverage differs in scope from year to year, which can be related to healthcare utilization behaviors such as age, income level, and disease. Therefore, the determination of the target population for the coverage enhancement policy is not entirely exogenous and may suffer from endogeneity in the self-selection process. This study aims to address this endogeneity and evaluate the net effect of reinforcement measures policy on the change in medical expenses, including non-payments. To do so, we choose a quantitative methodology based on PSM-DID, which is divided into two steps. We employed SAS 9.4 to build data for the analysis, and we examined the PSM and DID analysis using STATA 17.
First, the PSM of the following regression equation was constructed using logit regression based on a set of covariates.[image: $$probit\left(EY\right)={\varPhi }^{-1}\left(p\right)={\varPhi }^{-1}\left(P\left[Y=1\right]\right)={\beta }_{0}+\sum _{j=1}^{k}{\beta }_{j}{x}_{j}$$]




PSM is a method of artificially constructing a control group to narrow the gap between the treatment and control groups based on the observed covariates; it is a sampling technique in which samples with similar characteristics are matched to secure homogeneity between groups [12, 13]. In this study, to ensure homogeneity between the policy beneficiaries and non-beneficiaries described above, PSM was conducted using 2016 data to form the study sample. We set whether to benefit from the Reinforcement Measure of NHI Coverage as the dependent variable, and, based on Andersen’s medical usage model, we set independent variables that can affect where to use the policy to estimate propensity scores through probit regression analysis [14]. Subsequently, based on the estimated propensity score, the sample was constructed by matching individual samples with similar scores using 1:1 NN Matching (Caliper: 0.001). NN matching is effective when the size of the control group is much larger than that of the treatment group; although it has the disadvantage that the propensity score difference between the matched samples can be large, there are fewer discarded observed values because the treatment and control groups are paired individually [15–17]. Finally, to assess the quality of the matching, we used the Balancing Test method to verify the balance of the covariates’ distributions in the treatment and control groups after matching. Furthermore, after PSM, we verified that the histograms of the propensity scores and the kernel density estimation distributions were matched. Previous studies [18–20] have shown that robustness to the quality of matching in PSMs can be performed through such balancing tests and the histogram or kernel density estimation distribution of propensity scores.
Secondly, the DID of the following regression equation was constructed based on the sample constructed through the PSM and analyzed by controlling for individual and time fixed effects.[image: $${Y}_{pt}={\beta }_{0}+{\beta }_{1}P+{\beta }_{2}T+{\beta }_{3}PT+\sum _{j=1}^{k}{\beta }_{j}{x}_{j}+\epsilon$$]




T is the time variable of the treatment intervention and P refers to the variable of whether to benefit from the treatment. PT is an interaction term between the intervention time and whether to benefit from the intervention, and [image: $${x}_{j}$$] is a covariate. Therefore, the estimated volume [image: $${\beta }_{3}$$] can be calculated by estimating the net effect of the treatment on the outcome difference before and after the intervention for each group [21]. DID analysis is a quasi-experimental method used to evaluate the treatment effectiveness of policies or programs ex post facto. It divides the treatment group that benefits from the policy or program and the control group that does not, and then compares the results before and after the treatment interventions by controlling the influencing factors other than the treatment. This is an analytical technique that evaluates only the net effect of treatment through average treatment effects [22].



Results
Characteristics of the study population
As of 2016, the number of subjects in the treatment group before propensity score matching totaled 317, while the number of subjects in the control group totaled 1,024. After propensity score matching, the treatment and control groups were balanced at 312 each. The standardized mean difference values of the variables used in propensity score matching showed that before propensity score matching, the two groups were statistically significantly different in gender, education, income, health insurance, and chronic disease status. However, after PSM, the sociodemographic and health-related characteristics of the treatment and control groups followed a similar distribution, and the t-test and chi-square test revealed no statistically significant differences between the two groups across all variables. Hence, we can confirm that the characteristics of the variables between the treatment and control groups became similar. Regarding common characteristics between the treatment and control groups, the number of women was higher than that of men. Regarding education level, there were more high school graduates and more participants with spouses than without spouses. Furthermore, in the case of the health insurance subscription type, more job subscribers were identified and most had chronic illnesses (Table 1).
Table 1General characteristics before and after PSM (2016)


	 	Before matching
	 	After matching
	 
	Treatment group
	Control group
	P
	Treatment group
	Control group
	P

	N
	%
	N
	%
	N
	%
	N
	%

	371
	27.6
	1,024
	73.4
	312
	50.0
	312
	50.0

	Gender
	Male
	191
	51.5
	337
	32.9
	0.000**
	141
	45.2
	146
	46.8
	0.688

	Female
	180
	48.5
	687
	67.1
	171
	54.8
	166
	53.2

	Age
	Continuous
(mean)
	61.6
	62.3
	0.357
	63.1
	61.3
	0.094

	Education level
	≤ Elementary school
	90
	24.3
	348
	34.0
	0.000**
	84
	26.9
	84
	26.9
	0.569

	Middle school
	55
	14.8
	159
	15.5
	53
	17.0
	45
	14.4

	High school
	125
	33.7
	325
	31.7
	114
	36.5
	109
	35.0

	≥ College
	101
	27.2
	192
	18.8
	61
	19.6
	74
	23.7

	Spouse or not
	Yes
	284
	76.6
	782
	76.4
	0.943
	242
	77.6
	256
	82.1
	0.163

	No
	87
	23.4
	242
	23.6
	70
	22.4
	56
	17.9

	Income level
	1st quintile
(low)
	58
	15.6
	169
	16.5
	0.024*
	54
	17.3
	40
	12.8
	0.449

	2nd quintile
	63
	17.0
	255
	24.9
	62
	19.9
	66
	21.2

	3rd quintile
	84
	21.0
	209
	20.4
	73
	23.4
	66
	21.2

	4th quintile
	89
	21.5
	211
	20.6
	62
	19.9
	69
	22.1

	5th quintile
(high)
	77
	18.4
	180
	17.6
	61
	19.5
	71
	22.7

	Health insurance type
	Employee beneficiaries
	245
	66.0
	737
	72.0
	0.032*
	209
	67.0
	220
	70.5
	0.342

	Self-employed beneficiaries
	126
	34.0
	287
	28.0
	103
	33.0
	92
	29.5

	Number of household members
	Continuous
(mean)
	2.7
	2.7
	0.834
	2.8
	2.7
	0.188

	Chronic disease
	Yes
	353
	95.2
	932
	91.0
	0.011*
	297
	95.2
	293
	93.9
	0.481

	No
	18
	4.8
	92
	9.0
	15
	4.8
	19
	6.1


*P < 0.05, **P < 0.01, propensity score matching: PSM



Chi-square tests and t-tests were performed on the matching variables in 2018 using the same subjects from 2016. Tests showed no statistically significant differences in any of the variables, with more women in both the treatment and control groups. Regarding education level, there were more high school graduates and most had a spouse. Income was evenly distributed, and there were more job subscribers in the health insurance subscription type. The number of household members was 2.7, matched equally, and most of them were found to have chronic illnesses (Table 2).
Table 2General characteristics of treatment and control groups (2018)


	 	Treatment group
	Control group
	P

	N
	%
	N
	%

	312
	50.0
	312
	50.0

	Gender
	Male
	141
	45.2
	146
	46.8
	0.688

	Female
	171
	54.8
	166
	53.2

	Age
	Continuous
(mean)
	65.1
	63.3
	0.094

	Education level
	≤ Elementary school
	84
	26.9
	83
	26.6
	0.647

	Middle school
	52
	16.7
	45
	14.4

	High school
	115
	36.9
	111
	35.6

	≥ College
	61
	19.5
	73
	23.4

	Spouse or not
	Yes
	241
	77.2
	253
	81.1
	0.237

	No
	71
	22.8
	59
	18.9

	Income level
	1st quintile
(low)
	59
	18.9
	47
	15.0
	0.737

	2nd quintile
	72
	23.1
	72
	23.1

	3rd quintile
	62
	19.9
	63
	20.2

	4th quintile
	55
	17.6
	57
	18.3

	5th quintile
(high)
	64
	20.5
	73
	23.4

	Health insurance type
	Employee beneficiaries
	212
	68.0
	225
	72.1
	0.256

	Self-employed beneficiaries
	100
	32.0
	87
	27.9

	Number of household members
	Continuous
(mean)
	2.7
	2.7
	0.386

	Chronic disease
	Yes
	297
	95.2
	296
	94.9
	0.854

	No
	15
	4.8
	16
	5.1


Propensity score matching: PSM, national health insurance: NHI



The propensity score distributions of the treatment and control groups before and after PSM in 2016 and 2018 are shown in Figs. 2 and 3, respectively. By examining the propensity score kernel density plot before matching, we found that the propensity score distribution of each group was very different. The propensity score (blue solid line) of the treatment group is concentrated between 0.2 and 0.4, whereas the propensity score (red solid line) of the control group is concentrated at 0.2. However, after PSM, the kernel density distributions of the two groups were almost identical (Fig. 2). In other words, it can be seen that the PSM ensures that the beneficiaries and non-beneficiaries are similarly matched on key characteristics except for policy treatment status. The histogram distribution of the propensity scores also showed that the propensity score distributions of the two groups were similar after matching. We can see that a similar common area of propensity scores between the two groups is secured, and that matching has been properly performed based on the similarity of propensity scores (Fig. 3).
[image: ]
Fig. 2Kernel density plot before (A) and after (B) PSM


[image: ]
Fig. 3Common support graph of PSM before (A) and after (B)



Comparison of changes in average medical spending
Table 3 shows the difference in the average changes in medical expenses between the treatment and control groups according to the implementation of the NHI coverage reinforcement measure. For all NHI payments, non-payment items, and OOP, the control group exhibited a higher margin of increase than the treatment group. While benefiting from medical expenses after the enforcement of the policy, the treatment group (the policy beneficiary group) demonstrated a lower increase in medical expenses than the control group (the policy non-beneficiary group). As a result of two-way analysis of variance (ANOVA) comparing the average medical costs of the two groups according to policy enforcement, a statistically significant decreasing trend in non-payment items appeared after the policy was implemented. However, there were no significant differences between NHI and OOP. In the case of non-payment items, the treatment group scored higher than the control group before the policy was implemented, but scored lower than the control group after policy enforcement.
Table 3Results of comparative analysis of changes in medical expenses


	Outcome
	Group
	N
	Before policy
(2016)
	After policy
(2018)
	Difference

	NHI payment
	Treatment
	312
	13.66
	13.93
	0.27

	Control
	312
	13.17
	13.75
	0.58

	Difference
	 	0.49
	0.18
	-0.31

	Non-payment
	Treatment
	312
	11.96
	11.53
	-0.43

	Control
	312
	10.95
	11.75
	0.80

	Difference
	 	1.01
	-0.22
	-1.23**

	OOP
	Treatment
	312
	13.04
	13.23
	0.19

	Control
	312
	12.22
	12.71
	0.49

	Difference
	 	0.82
	0.52
	-0.3


**P < 0.01, national health insurance: NHI, out-of-pocket payments: OOP




Results of DID analysis for measuring policy effectiveness
To identify the difference in medical expenditures between the treatment and control groups after policy enforcement, we performed a simple DID analysis by registering time variables, grouping variables, and interaction terms (Table 4). NHI payments and OOP showed statistically significant differences in the time and grouping variables, whereas the interaction term was not statistically significant. However, for non-payment items, there were statistically significant differences in all time variables, grouping variables, and interaction terms. This suggests that the non-payment costs of users of medical institutions at or above the hospital level decreased due to implementing the reinforcement measure of NHI coverage.
Table 4Results of DID analysis


	 	NHI payment
	Non-payment
	OOP

	[image: $$\beta$$]
	P
	[image: $$\beta$$]
	P
	[image: $$\beta$$]
	P

	Constant
	13.17
	0.000**
	10.95
	0.000**
	12.22
	0.000**

	Time variable
	0.58
	0.001**
	0.80
	0.017*
	0.49
	0.002**

	Grouping variable
	0.48
	0.007**
	1.02
	0.002**
	0.82
	0.000**

	Interaction term
	-0.30
	0.252
	-1.23
	0.007**
	-0.30
	0.184


*P < 0.05, **P < 0.01, difference-in-differences: DID, national health insurance: NHI, out-of-pocket payments: OOP




Results of DID analysis for measuring policy effectiveness (with control variables)
To analyze the effect of the reinforcement measure of NHI coverage, we conducted a multiple DID analysis by registering sociodemographic and health-related variables that impact medical expenditures (Table 5). There was a statistically significant difference in the time and grouping variables in NHI payments and OOP, similar to the results of the simple DID analysis; however, there was no statistically significant difference in the interaction term, through which we could see the policy’s effectiveness. However, for non-payment items, all-time, grouping, and interaction terms were statistically significant. In particular, when considering the statistically significant decrease in the interaction term, it appears that patients’ non-payment expenditures decreased. This can be interpreted as the intervention effect of the reinforcement measure of NHI coverage that appears over time.
Specifically, the variables showing statistical significance in the dependent variables of NHI payments, non-payment items, and OOP are as follows: NHI payments were found to be greater in older age groups, but lower for those attending college or higher. Regarding non-payment items, males spent more than females; this variable was lower when males had a spouse. For OOP, it became higher as age increased, the same as NHI payments. Furthermore, the greater the number of household members, the lower the NHI payments, non-payment items, and OOP.
Table 5Results of DID analysis (with control variables)


	Category
	Ref
	NHI payment
	Non-payment
	OOP

	[image: $$\beta$$]
	P
	[image: $$\beta$$]
	[image: $$\beta$$]
	P
	[image: $$\beta$$]

	Constant
	 	12.74
	0.000**
	10.98
	0.000**
	11.73
	0.000**

	Time variable
	 	0.51
	0.001**
	0.75
	0.024*
	0.44
	0.004**

	Grouping variable
	 	0.41
	0.019*
	0.97
	0.003**
	0.76
	0.000**

	Interaction term
	 	-0.29
	0.250
	-1.21
	0.008**
	-0.29
	0.183

	Gender
	Male
	0.02
	0.900
	0.66
	0.013*
	-0.10
	0.386

	Age
	Continuous
(Mean)
	0.02
	0.000**
	0.02
	0.112
	0.02
	0.000**

	Education level
	≤ Elementary school
	-0.13
	0.556
	-0.09
	0.789
	-0.14
	0.473

	-0.31
	0.099
	-0.28
	0.366
	-0.19
	0.253

	-0.66
	0.003**
	-0.37
	0.339
	-0.45
	0.021*

	Spouse or not
	Yes
	-0.27
	0.133
	-0.78
	0.021*
	-0.13
	0.418

	Income level
	1st quintile
	-0.35
	0.127
	-0.31
	0.400
	-0.33
	0.093

	-0.34
	0.182
	0.29
	0.447
	-0.20
	0.346

	-0.32
	0.230
	0.18
	0.690
	-0.16
	0.497

	-0.23
	0.383
	0.52
	0.237
	-0.05
	0.815

	Health insurance type
	Employee beneficiaries
	-0.13
	0.344
	-0.43
	0.096
	-0.07
	0.580

	Number of household members
	Continuous
(mean)
	-0.15
	0.026*
	-0.47
	0.001**
	-0.12
	0.036*

	Chronic disease
	Yes
	0.03
	0.918
	0.19
	0.787
	0.17
	0.586


*P < 0.05, **P < 0.01, difference-in-differences: DID, national health insurance: NHI, out-of-pocket payments, OOP





Discussion
This study intended to confirm whether the expansion of NHI coverage could have a positive effect on policy beneficiaries, and to verify the policy’s effect of the reinforcement measure of NHI coverage, which was enforced in 2017. Previous studies of health insurance coverage have either been limited to the four major severe diseases, assessed the relationship between national health insurance and private health insurance, or focused on out-of-pocket expenditures relative to household income. Kim and Kwon (2023) [7] & An and Kim (2020) [23] both found that catastrophic healthcare expenditure (CHE) remains an issue, particularly for lower-income groups, despite national health insurance expansions. Lee and Ko (2022) [24] noted that expanded benefits coverage reduced OOP spending without increasing healthcare utilization. Jung, Kwon, and Noh (2022) [25] emphasized that national health insurance (NHI) is more effective than PHI in reducing CHE. Finally, Lee (2022) [26] concluded that the financial burden of healthcare in Korea is regressive, with 30% of households spending over 10% of their income on medical expenses. These findings highlight the need for policy improvements to ensure equitable financial protection. Therefore, it is necessary to examine the changes before and after the introduction of the policy according to the type of medical expenses incurred by the patient’s use of medical services, which makes the evaluation of the ‘Moon Care’ policy different from the previous studies. This study differs from previous studies in that it examines the effects of the policy to expand health insurance coverage by categorizing medical expenses into three types.
As the health insurance coverage rate decreases, the responsibility for the burden of medical expenses lies more with the individual; as a disease becomes more severe, higher medical expenses are incurred, greatly affecting a household’s economic status. Accordingly, the Moon Jae-in administration tried to eliminate non-payment items that had continued since the launch of NHI in 1977 by reinforcing NHI coverage. Meanwhile, for the reinforcement measure of the coverage of the four major severe diseases, which was introduced in 2013, multilateral evaluations were made of medical costs following the introduction of the policy, whereas an evaluation has not been made of such expenses thus far in the case of the reinforcement measure of NHI coverage [27–30]. Hence, it was necessary to examine the changes in medical expenditures that appeared from people’s actual usage of medical care services five years after the policy was introduced, and then to verify the policy’s net effect.
In viewing the changes in medical expenditures of the beneficiary group after the policy was implemented, we observed that medical service fees for non-payment items significantly decreased. In addition, as a result of the DID analysis, the interaction term—through which we were able to identify the differences between groups due to policy intervention—decreased significantly, but only for non-payment items. This means that beneficiaries’ non-payment expenditures decreased after the policy was enforced, suggesting that the intervention effect of the reinforcement measure of NHI coverage over time appeared only for the non-payment items.
In sum, our results show that the policy for the reinforcement of NHI coverage, which was promoted by “covering non-payment items,” is effective. This suggests a different context from the research, finding that the expansion of NHI coverage cannot alleviate medical expenses incurred due to non-payment of medical services [7, 23, 24]. Furthermore, the results of the present study are different from the outcomes of a prior study which indicated that the outpatient OOP policy system, a medical expense support system for the elderly, will reduce a beneficiary’s OOP [31]. Non-payment items refer to medical expenses not covered by health insurance, for which the patient has to pay all medical costs, and they become a huge burden for severely ill patients. Previously implemented medical cost mitigation policies benefited only certain diseases or ages where OOP could be reduced, but they had limitations in effectively reducing non-payment expenses, the core of patients’ medical cost burden. Hence, our results underscore the effectiveness of the reinforcement measure of NHI coverage, in which existing policies were supplemented and the scope of benefits was expanded.
Although not statistically significant, the margin of increase in NHI payments and OOP was greater in the non-beneficiary group than in the beneficiary group, and their interaction terms appeared negative. This finding differs from previous results that revealed an improvement in the medical cost payment system reduces patients’ OOP [32, 33]. The reinforcement measure of NHI coverage is intended to incorporate non-payment medical services into the NHI system in the form of preliminary benefits. The preliminary benefits system was intended to minimize the balloon effect of OOP and non-payment items, which might appear as side effects of the policy. However, when viewing the outcome of not confirming a significant decrease in NHI payments and OOP, it seems that the non-payment expenses reduced by enforcing the policy did not relieve household medical costs because they were transferred to OOP or could not control for the non-payment balloon effect. Preliminary benefits refer to covering non-payment items by applying the OOP rate differentially, so an increase in OOP is inevitable, through which household health care costs will increase. Hence, there is a need for continuous discussion on NHI financial expenditures that may occur as non-payment items become incorporated into the NHI benefits system.
Meanwhile, sex, age, education level, and marital status affected medical expenditure, which is consistent with findings that women pay more than men for non-payment medical services, including X-rays and other diagnostic tests, and that age, education level, and marital status are important factors in determining the healthcare cost gap [34, 35]. In addition, the greater the number of household members, the lower the spending on NHI payments, non-payment items, and OOP. Generally, when there is a large number of household members, the share of medical expenses for each member of the household will decrease because the burden of medical expenses has been reduced, as the upper limit of household OOP for the NHI has been lowered to 10% of annual income due to the reinforcement measure of NHI coverage. In other words, given that medical spending changes according to sociodemographic characteristics, it is necessary to complement the policy by setting indicators for each subgroup to increase the future NHI coverage rate.
This study has several limitations. First, sufficient time was not provided to measure the policy’s effect. The reinforcement measure of NHI coverage was enforced for five years, and it is appropriate to utilize all data for the policy implementation period; however, we examined the policy’s effect only for 2018 owing to limitations in the data. Second, the study does not account for unobservable heterogeneity. While we ensured the homogeneity of the beneficiaries and non-beneficiaries before comparing changes in healthcare costs due to policy implementation, this study was not an experimental study and we were unable to control for unobservable characteristics (risk attitudes, personality, etc.) that may affect healthcare cost changes. Third, the comparative groups could not be further subdivided. For participants already receiving benefits from the medical expense relief policy, such as those with the four major severe diseases or recipients of medical benefits, this policy’s effect may be insignificant. To prepare detailed policies for each group in the future, it will be necessary to include patients with severe diseases or recipients of medical benefits as a comparative group for analysis. Fourth, we did not consider patients with private health insurance. In South Korea, where there are many non-payment items, private health insurance is intended to relieve the burden of non-payment items; however, in the event of a low-income bracket, there is a limit to private insurance subscriptions. In future research, it will be necessary to analyze changes in private health insurance according to the enforcement of policies in order to determine whether the burden of medical expenses has been alleviated.

Conclusion
Despite the limitations mentioned above, this study is the first, to the best of our knowledge, to examine changes in national medical expenses according to the reinforcement measure of NHI coverage, which has been enforced since 2017, and to verify the policy’s effectiveness. The policy’s positive effect was confirmed as the non-payment costs of policy beneficiaries decreased. However, there were limitations in identifying the mitigating effects of NHI and OOP. To overcome this and ease the burden of national medical expenses by expanding the health insurance coverage rate, the following policy implications are suggested.
First, it is necessary to expand the health insurance coverage rate by continuously promoting coverage of non-payment items. Medical practices, including ultrasonography and MRI, which are essential for disease diagnosis but belong to non-payment categories, will reduce accessibility to medical care due to their high exam costs. In particular, they place a great burden on vulnerable people (such as low-income individuals and the older people), acting as a factor in causing medical blind spots. If the health insurance coverage rate is expanded to cover non-payment items, high-quality medical services can be provided to all people, preventing blind spots and meeting their medical needs.
Second, it is necessary to secure the fiscal soundness of health insurance by managing excessive medical care users owing to the expansion of benefits. The use of a preliminary benefits system to expand the NHI coverage rate can lead to health insurance financial burdens by increasing the NHI and OOP. However, in the long term, strengthening medical accessibility by expanding the NHI coverage rate can enable the early detection of diseases and ultimately reduce national medical expenses through disease prevention. It is necessary to introduce a family doctor system to manage the excessive medical care that may occur in the short term. Thus, overdiagnosis and excessive outpatient use for patients with chronic illnesses can be prevented, and the use of tertiary hospitals can be suppressed by establishing a primary medical system.
Third, subdivided indicators must be prepared for each population subgroup to measure the NHI coverage rate. The NHI coverage rate currently used in the policy is measured based on the entire population and hence does not reflect coverage rates that may appear differently depending on the subgroup. As the NHI coverage rate experienced by people differs according to age, income level, and disease status, it is necessary to measure the NHI coverage rate using diverse indicators such as impoverishment, un-attended medical care needs, and catastrophic medical expenses. Thus, it will be possible to supplement policies effectively by subdividing them into policy target groups, income brackets, and diseases.
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