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Purpose: This study investigated differences in the use of life-sustaining treatments during 
the last six months of life between older adults covered by the National Health Insurance (NHI) 
and those enrolled in the Medical Aid (MA) program. Methods: A retrospective cohort design 
was applied using national claims data from the National Health Insurance Service. The study 
population included individuals aged ≥65 years who died in 2023, with 286,319 decedents 
(247,935 with NHI and 38,384 with MA) analyzed. We compared hospitalization frequency 
and duration, intensive care unit (ICU) stays, and the use of life-sustaining treatments, in-
cluding cardiopulmonary resuscitation, mechanical ventilation, hemodialysis, chemotherapy, 
transfusions, and vasopressors, between NHI and MA groups. Logistic regression analyses 
were conducted with adjustments for age, sex, comorbidities, place of death, and advance 
care planning status. Results: Completion rates of advance directives and physician orders 
for life-sustaining treatment were lower in MA than in NHI decedents. MA decedents had few-
er admissions but significantly longer hospital and ICU stays than NHI decedents. They were 
less likely to receive mechanical ventilation, chemotherapy, transfusion, and vasopressors 
but more likely to undergo hemodialysis. Conclusion: Substantial disparities exist in end-of-
life care by insurance type, suggesting that socioeconomic inequalities and reimbursement 
structures influence patterns of intensive care near the end of life. Targeted interventions are 
needed to ensure equitable, patient-centered end-of-life care for socioeconomically vulnera-
ble older adults.
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ORIGINAL ARTICLE

INTRODUCTION

Socioeconomic status (SES) is a critical determinant of 

disparities in access to and utilization of healthcare ser-

vices, including life-sustaining treatments at the end of life 

(EOL), even in countries with universal healthcare or ro-

bust public health systems [1-3]. Health insurance type—

an indicator of SES—can substantially affect both access to 

care and treatment decisions [4]. Differences in the use of 

life-sustaining treatments and EOL care across insurance 

types reflect not only service availability but also broader 

issues of healthcare equity and patient-centered care [5].
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In Korea, 91% of the population is enrolled in the Nation-

al Health Insurance (NHI) scheme, which provides univer-

sal health coverage [6]. The government supports individu-

als unable to afford insurance through the Medical Aid 

(MA) program. Most MA beneficiaries are older adults with 

multiple chronic conditions whose financial hardship fre-

quently hinders appropriate and timely treatment, leading 

to health deterioration [7]. These clinical and economic 

constraints may result either in underutilization of neces-

sary active treatments or in the delivery of unnecessary 

life-sustaining interventions. International studies have re-

ported that low SES and Medicaid coverage are associated 

with lower utilization of hospice services and greater reli-

ance on intensive care at the EOL [8-10].

Although quantitative research increasingly documents 

disparities in palliative care access and life-sustaining 

treatment use across socioeconomic groups [8-10], little is 

known about the experiences of people with low SES in 

EOL care. Compared with individuals at the highest SES 

level, those at the lowest level are more likely to die in hos-

pitals rather than at home or in hospices and to receive 

acute hospital-based care during the last three months of 

life [11]. This trend indicates a higher likelihood of receiv-

ing life-sustaining treatments among those with low SES. 

Aggressive EOL care is associated with reduced quality of 

life for patients and families and contributes to high medi-

cal expenditures during the last months of life, further 

straining the healthcare system [12,13].

Despite substantial research on EOL care in terminally ill 

populations, particularly among those with cancer or de-

mentia [14,15], few studies have specifically examined EOL 

care in individuals with low SES, such as MA beneficiaries. 

Understanding patterns of healthcare utilization and 

life-sustaining treatment in this group, characterized by 

multiple chronic conditions and often lacking familial sup-

port, is essential to improving the quality of EOL care. 

Therefore, this study aimed to investigate differences in 

healthcare utilization, focusing on hospitalizations, inten-

sive care unit (ICU) stays, and life-sustaining treatments, 

during the last six months of life between older adults with 

NHI and those with MA, using national claims data.

METHODS

1. Study Design

This study used a retrospective cohort design based on 

claims data from the National Health Insurance Service 

(NHIS) of South Korea. Study procedures and findings 

were reported in accordance with the Strengthening the 

Reporting of Observational Studies in Epidemiology 

(STROBE) checklist [16].

2. Data Source and Study Population

Claims data were obtained from the NHIS database, a 

comprehensive national resource that integrates informa-

tion from both the NHIS and the MA program. The data-

base contains extensive records, including qualification 

data (e.g., age, sex, income, region, and qualification type), 

claims data (e.g., procedure, diagnostic, and medication 

codes), health checkup results, death-related information, 

and details about medical institutions.

The study cohort consisted of 286,319 individuals aged 

≥ 65 years who died between January 1 and December 31, 

2023, and who had used healthcare services within six 

months before death (Figure 1). To assess healthcare utili-

zation—including life-sustaining treatment—during this 

period, each individual’s medical observation window was 

defined as the six months preceding their date of death. 

Hospitalization and life-sustaining treatment utilization 

were evaluated within 0–30, 0–90, and 0–180 days before 

death.

3. Measurements

1) Hospital and ICU admissions and length of stay
Hospitalizations and ICU admissions were defined as the 

average frequency per person during each observation 

window. Hospitalization days and ICU stays were defined 

as the average duration per person within the same peri-

ods.

2) Life-sustaining treatment use
Life-sustaining treatments were identified using specific 

procedure codes, including cardiopulmonary resuscitation 

(CPR), mechanical ventilation, extracorporeal membrane 

oxygenation (ECMO), hemodialysis, chemotherapy, trans-

fusion, and vasopressors. These interventions are recog-

nized as life-sustaining treatments under the Act on Hos-

pice and Palliative Care and Decisions on Life-Sustaining 

Treatment for Patients at the End of Life (Life-Sustaining 

Treatment Decision Act) in South Korea (Act No. 19466, 

April 1, 2025) [17]. ECMO was excluded from the analysis 
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due to its extremely low use, accounting for < 0.01% of all 

cases. Life-sustaining treatment use was defined as receiv-

ing at least one relevant treatment during a given observa-

tion window. Individuals who received the specified treat-

ment at least once within 0–30, 0–90, or 0–180 days before 

death were coded as “1,” and those who did not receive the 

treatment were coded as “0.”

3) Covariates
Age was grouped into 65–74, 75–84, and ≥ 85 years. Geo-

graphic regions were classified into three tiers: large (met-

ropolitan cities), medium (cities with or without adminis-

trative districts), and small (eup/myeon [town/township] 

areas within cities). The number of chronic diseases was 

categorized as 0, 1, 2, or ≥ 3. Chronic conditions included 

hypertension, diabetes, mental and behavioral disorders 

(including epilepsy), respiratory tuberculosis, heart dis-

ease, cerebrovascular disease, nervous system disease, ma-

lignant neoplasms, thyroid disease, liver disease (including 

Individuals aged ≥65 years  
between January 1 and December 31, 2023 

(n=10,109,362)

Individuals who died  
between January 1 and December 31, 2023

(n=288,621)

Decedents who used healthcare services 
within the 6 months preceding death

(n=286,319)

National Health 
Insurance enrollees

(n=247,935)

Medical-Aid 
beneficiaries

(n=38,384)

Missing information for death  
(n=9,819,645)

Missing information for 
socio-demographic data 

(n=1,096)

Missing information for 
healthcare services within the 

6 months preceding death 
(n=2,302)

Figure 1. Flow chart of cohort selection.

chronic viral hepatitis), and chronic kidney disease. Dis-

ease severity was assessed using the Charlson comorbidity 

index (CCI) score [18], categorized as 0, 1, 2, or ≥ 3. Place of 

death was grouped into tertiary hospitals, general hospi-

tals, long-term care hospitals, and others. The presence of 

advance directives and physician orders for life-sustaining 

treatment was determined by whether participants had 

completed the documentation.

4. Ethical Considerations

This study involved secondary analysis of existing data. It 

was exempted from ethics review by the Institutional Re-

view Board of the first author’s university in South Korea 

(No. 2022-10-021).

5. Data Analysis

All analyses were conducted using the Statistical Analysis 

System (SAS) version 9.4 (SAS Institute, Inc., Cary, NC, 

USA). Descriptive statistics, the chi-square test, and the in-

dependent t-test were applied to compare characteristics 

of NHI and MA decedents. Differences in the number of 

hospitalizations, ICU admissions, and length of stay during 

the 180 days before death were examined using indepen-

dent t-tests. Use of life-sustaining treatments across NHI 

and MA groups was compared with descriptive statistics 

and chi-square tests for three timeframes (0–30, 0–90, and 

0–180 days before death). Logistic regression analysis was 

performed to estimate the relative risk of life-sustaining 

treatment use within 180 days before death by insurance 

type, with results reported as odds ratios (ORs) and 95% 

confidence intervals (CIs). Multiple logistic regression 

models were adjusted for age, sex, CCI score, place of 

death, and completion of advance directives or physician 

orders for life-sustaining treatment.

RESULTS

1. Participants’ General Characteristics by Health Insur-
ance Type

The final sample included 286,319 older adults who had 

died, with 247,935 covered by NHI and 38,384 enrolled in 

MA (Table 1). The two groups showed statistically signifi-

cant differences in demographic and clinical characteris-

tics. More than half of the NHI decedents were males 
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(50.8%), whereas most MA decedents were females 

(55.4%). The mean age was higher among NHI decedents 

(82.86 ± 8.24) than among MA decedents (81.66 ± 9.20). A 

substantial proportion of both groups were aged ≥ 85 years 

(45.8% in NHI and 41.6% in MA). The mean CCI score was 

also higher in MA decedents (0.33 ± 0.88) than in NHI dece-

dents (0.32 ± 0.87). In both groups, the most frequent place 

of death was long-term care hospitals. Deaths in tertiary 

hospitals were more common among NHI decedents 

(16.9%) than among MA decedents (11.7%). Completion 

rates of advance directives (2.8% vs. 1.1%) and physician 

orders for life-sustaining treatment (1.0% vs. 0.9%) were 

both higher in the NHI group compared with the MA 

group.

2. Hospitalizations and ICU Admissions for 180 Days be-
fore Death by Health Insurance Type

Hospitalization and ICU admission patterns differed sig-

nificantly between NHI and MA decedents (Table 2). 

During the last 180 days of life, MA decedents had fewer 

hospital admissions than NHI decedents (5.25 ± 4.57 vs. 

6.08 ± 5.44). However, despite fewer admissions, MA dece-

dents had significantly longer cumulative hospital stays 

(45.86 ± 88.77 days) compared with NHI decedents 

(30.85 ± 68.45 days). Similarly, the mean number of ICU ad-

missions was slightly higher among MA decedents 

(1.47 ± 0.93) than NHI decedents (1.42 ± 0.87). The average 

ICU stay was also longer in the MA group (10.41 ± 17.69 

days) than in the NHI group (8.99 ± 16.34 days).

Table 1. General Characteristics of the Participants (N = 286,319)

Characteristics Categories
n (%) or mean ± SD

χ2/t p
NHI (n = 247,935) MA (n = 38,384)

Sex Male 125,972 (50.8) 17,113 (44.6) 515.17 < .001

Female 121,963 (49.2) 21,271 (55.4)

Age (year) 82.86 ± 8.24 81.66 ± 9.20 –24.09 < .001

65–74 44,273 (17.9) 9,852 (25.7) 1,323.11 < .001

75–84 90,098 (36.3) 12,554 (32.7)

85 or older 113,564 (45.8) 15,978 (41.6)

Size of residential area Large 92,423 (37.3) 16,159 (42.1) 408.48 < .001

Medium 115,654 (46.6) 17,168 (44.7)

Small 39,858 (16.1) 5,057 (13.2)

No. of chronic diseases 2.12 ± 1.17 2.12 ± 1.21 –0.82 .411

0 10,309 (4.2) 1,558 (4.1) 69.15 < .001

1 72,900 (29.4) 11,994 (31.2)

2 81,758 (33.0) 11,995 (31.3)

3 or more 82,968 (33.5) 12,837 (33.4)

CCI score 0.32 ± 0.87 0.33 ± 0.88 2.15 .032

0 214,655 (86.6) 33,073 (86.2) 5.18 .159

1 6,844 (2.8) 1,094 (2.9)

2 6,257 (2.5) 982 (2.6)

3 or more 20,179 (8.1) 3,235 (8.4)

Place of death Tertiary hospital 41,969 (16.9) 4,503 (11.7) 1,798.69 < .001

General hospital 75,357 (30.4) 10,977(28.6)

Long-term care hospital 81,711 (33.0) 16,597 (43.2)

Others 48,898 (19.7) 6,307 (16.4)

Advance directive Yes 7,011 (2.8) 421 (1.1) 393.89 < .001

No 240,924 (97.2) 37,963 (98.9)

POLST Yes 2,425 (1.0) 335 (0.9) 3.86 .049

No 245,510 (99.0) 38,049 (99.1)

CCI = Charlson comorbidity index; MA = Medical Aid; NHI = National Health Insurance; POLST = physician orders for life-sustaining 
treatment; SD = standard deviation.
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3. Use of Life-Sustaining Treatment during the 180 Days 
before Death by Health Insurance Type

Table 3 compares life-sustaining treatment use between 

NHI and MA decedents across the 0–30, 0–90, and 0–180 

day periods before death. Overall, the utilization rates of 

most life-sustaining treatments—except for hemodialysis 

and vasopressors—were consistently higher among NHI 

decedents than among MA decedents. Specifically, NHI 

decedents had higher rates of CPR (13.0%, 13.6%, and 

13.8% vs. 11.6%, 12.3%, and 12.5%), mechanical ventilation 

(14.2%, 16.3%, and 17.2% vs. 12.4%, 14.3%, and 15.1%), 

chemotherapy (8.2%, 15.6%, and 18.8% vs. 5.3%, 10.5%, and 

12.9%), and transfusion (3.7%, 5.9%, and 6.7% vs. 2.0%, 

3.3%, and 3.9%) across all observation windows (all 

p < .001). In contrast, hemodialysis rates were higher in the 

MA group (4.3%, 5.0%, and 5.2% vs. 4.8%, 5.4%, and 5.6%), 

and vasopressor use was also higher among MA decedents 

(33.2%, 38.2%, and 40.3% vs. 34.0%, 38.8%, and 40.7%), ex-

cept at 0–180 days, where the difference was not statistical-

ly significant.

4. Impact of Healthcare Insurance Type on the Utiliza-
tion of Life-Sustaining Treatments during the 180 Days 
before Death

Table 4 shows the results of logistic regression analyses 

examining the association between health insurance type 

and use of life-sustaining treatments in the 180 days before 

death. The models were adjusted for age, sex, CCI score, 

place of death, and completion of advance directives or phy-

sician orders for life-sustaining treatment. Compared with 

NHI decedents, MA decedents were significantly less likely to 

receive mechanical ventilation (OR = 0.93, 95% CI = 0.90–

0.96), chemotherapy (OR = 0.62, 95% CI = 0.60–0.64), transfu

sion (OR = 0.58, 95% CI = 0.55–0.61), and vasopressors 

(OR = 0.97, 95% CI = 0.95–0.99). Conversely, MA decedents 

were more likely to undergo hemodialysis (OR = 1.06, 95% 

CI = 1.01–1.11, p = .017).

DISCUSSION

This study examined the impact of health insurance type 

on healthcare utilization, including life-sustaining treat-

ments, during the last 180 days of life in older adults. The 

findings show that MA decedents experienced longer hos-

pital and ICU stays but were significantly less likely than 

NHI decedents to receive most life-sustaining treatments, 

with the exceptions of CPR and hemodialysis. These results 

highlight the importance of targeted interventions to ad-

dress socioeconomic disparities in EOL care by clarifying 

the underlying mechanisms and assessing the quality of 

care delivered.

In this study, the overall completion rate of advance di-

rectives and physician orders for life-sustaining treatment 

among all decedents was notably low. This may reflect the 

relatively short time since the implementation of the 

Life-Sustaining Treatment Decisions Act and the advanced 

age of the study population. Although national and profes-

sional initiatives have gradually increased completion rates 

[19], the lower rates among MA decedents compared with 

NHI decedents remain concerning. This finding is consis-

tent with previous studies showing that individuals from 

low-income households are less likely to participate in ad-

vance care planning and have limited access to or aware-

ness of related resources [20,21]. Contributing factors in-

clude information asymmetry, limited health literacy, 

distrust of the healthcare system, and social barriers. In 

particular, MA beneficiaries often have lower education 

levels [7,22], less access to healthcare information, and 

more constrained healthcare-seeking behaviors [22], which 

may hinder meaningful discussions with healthcare pro-

viders about future care preferences [23]. Tailored educa-

tional and counseling programs, along with structured 

Table 2. Number of Admissions and Lengths of Stays in Hospital and ICU for 180 Days before Death by Health Insurance Type 
(N = 286,319)

Variables
Mean ± SD

t p
NHI (n = 247,935) MA (n = 38,384)

Number of hospital admissions 6.08 ± 5.44 5.25 ± 4.57 –51.91 < .001

Length of hospitalization (day) 30.85 ± 68.45 45.86 ± 88.77 51.09 < .001

Number of ICU admissions 1.42 ± 0.87 1.47 ± 0.93 4.86 < .001

Length of ICU stay (day) 8.99 ± 16.34 10.41 ± 17.69 8.02 < .001

ICU = intensive care unit; MA = Medical Aid; NHI = National Health Insurance; SD = standard deviation.
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clinical guidance, are needed to promote advance care 

planning in vulnerable groups such as MA or Medicaid 

beneficiaries. These efforts are essential, as advance direc-

tives and physician orders for life-sustaining treatment 

form the foundation of care that reflects individual prefer-

ences and values.

Although MA decedents had fewer hospital admissions 

within 180 days before death, their hospitalizations and 

ICU stays were substantially longer than those of NHI 

decedents. This may be attributable to group characteris-

tics, as MA decedents appeared to have greater disease se-

verity, which could lead to more prolonged hospital and 

ICU stays. Similarly, Huang et al. [24] reported that older 

decedents with cancer and lower SES experienced longer 

hospitalizations. These findings suggest that once admit-

ted, MA beneficiaries may remain hospitalized longer due 

to delayed discharge planning [25] or limited access to 

post-acute care resources, including home-based or long-

term care services [7,26,27]. Such limitations, often tied to 

socioeconomic disadvantage, may contribute to reliance 

on hospital-based care. However, some evidence contra-

dicts this trend; for example, a Swedish study found that 

ICU patients with lower income, less education, and sin-

gle-household status were more likely to forgo ICU treat-

ment [28]. Further investigation, including analysis of med-

ical records, is needed to clarify these disparities.

When adjusting for age, sex, CCI score, place of death, 

and advance care planning, logistic regression showed that 

MA decedents were significantly less likely than NHI dece-

dents to receive most life-sustaining treatments—except 

for CPR and hemodialysis—during the 180 days before 

death. This aligns with findings from a recent South Korean 

study [29] showing that older adults with poor self-per-

ceived financial and health status were less likely to prefer 

life-sustaining treatment at EOL. In particular, lower che-

motherapy use among MA decedents may reflect financial 

barriers that limit access to oncology care and hinder time-

ly initiation or continuation of treatment [9]. Moreover, be-

cause MA beneficiaries often represent medically and so-

cially vulnerable populations [7], they may present with 

Table 4. Impact of Healthcare Insurance Type on the Use of Life-Sustaining Treatments for 180 Days before Death

Dependent variables Odds ratios 95% CI p

Cardiopulmonary resuscitation 0.97 0.94–1.01 .130

Mechanical ventilation 0.93 0.90–0.96 < .001

Hemodialysis 1.06 1.01–1.11 .017

Chemotherapy 0.62 0.60–0.64 < .001

Transfusion 0.58 0.55–0.61 < .001

Vasopressors 0.97 0.95–0.99 .006

Reference group: National Health Insurance group. Confounders: age, sex, Charlson comorbidity index, place of death, and completion 
of advance directive or life-sustaining treatment plans.
CI = confidence interval.

Table 3. Use of Life-Sustaining Treatment for 180 Days before Death by Health Insurance Scheme

Categories
0–30 days 0–90 days 0–180 days

n (%) χ2 p n (%) χ2 p n (%) χ2 p

Cardiopulmonary resuscitation NHI 32,118 (13.0) 55.04 < .001 33,796 (13.6) 49.63 < .001 34,233 (13.8) 45.76 < .001

MA 4,451 (11.6) 4,726 (12.3) 4,811 (12.5)

Mechanical ventilation NHI 35,262 (14.2) 92.49 < .001 40,445 (16.3) 98.91 < .001 42,574 (17.2) 99.53 < .001

MA 4,757 (12.4) 5,493 (14.3) 5,804 (15.1)

Hemodialysis NHI 10,669 (4.3) 18.54 < .001 12,376 (5.0) 14.24 < .001 12,791 (5.2) 14.09 < .001

MA 1,837 (4.8) 2,090 (5.4) 2,156 (5.6)

Chemotherapy NHI 20,215 (8.2) 371.51 < .001 38,584 (15.6) 677.51 < .001 46,504 (18.8) 766.04 < .001

MA 2,043 (5.3) 4,023 (10.5) 4,962 (12.9)

Transfusion NHI 9,144 (3.7) 299.22 < .001 14,517 (5.9) 405.06 < .001 16,703 (6.7) 437.56 < .001

MA 758 (2.0) 1,280 (3.3) 1,511 (3.9)

Vasopressors NHI 82,372 (33.2) 9.36 .002 94,702 (38.2) 4.91 .027 99,848 (40.3) 2.52 .112

MA 13,056 (34.0) 14,888 (38.8) 15,622 (40.7)

MA = Medical Aid; NHI = National Health Insurance.
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advanced disease, poor functional status, or delayed diag-

noses, making them less suitable candidates for cancer-di-

rected therapies [30]. Providers may also hesitate to recom-

mend chemotherapy to MA beneficiaries due to concerns 

about treatment adherence, follow-up capacity, or social 

support [31]. However, these findings contrast with prior 

evidence suggesting that individuals with lower SES are 

more likely to receive aggressive EOL care, including 

life-sustaining treatments [32], and are less likely to use 

hospice care [9]. These inconsistencies underscore the 

need for further investigation into the mechanisms that re-

duce treatment utilization among MA beneficiaries. Im-

portantly, our findings highlight the urgent need for target-

ed policies and clinical interventions to promote equitable, 

person-centered EOL care for socioeconomically disad-

vantaged populations, particularly those covered by MA.

Our logistic regression results also showed higher use of 

hemodialysis among MA decedents compared with NHI 

decedents. This pattern may be explained by the case pay-

ment system (flat-fee reimbursement scheme) for outpa-

tient hemodialysis applied to MA beneficiaries since 2002 

[33]. Under this scheme, a fixed payment of approximately 

USD 100 per hemodialysis covers physician fees, dialysis 

materials and medications, and diagnostic tests [33]. This 

substantially reduces the financial burden for MA benefi-

ciaries and may encourage greater use of dialysis services 

[34]. Further research is required to determine whether, 

and why, hemodialysis may be overutilized among MA 

beneficiaries at the EOL.

This study had several limitations. Because it relied on 

claims data, it lacked detailed clinical information such as 

patient preferences, functional status, the context of medi-

cal decision-making, and cause of death. In addition, be-

cause claims data exclude non-reimbursed services, it was 

not possible to account for out-of-pocket expenditures that 

may influence life-sustaining treatment use. This limitation 

restricts the ability to fully assess variations in utilization 

linked to patients’ financial burdens. Moreover, the analy-

sis was confined to a single year, preventing evaluation of 

temporal trends. Future research should examine multi-

year data to identify changes over time. Data on advance 

care planning were also limited, and the retrospective de-

sign precludes causal inference. Despite these limitations, 

this study provides valuable insights into disparities in EOL 

care by insurance type.

CONCLUSION

This study reveals significant disparities in EOL care by 

insurance type, showing that MA beneficiaries were less 

likely to receive aggressive treatments (except hemodialy-

sis) and less likely to engage in advance care planning. 

These findings emphasize the need for multifaceted strate-

gies to reduce inequities, strengthen decision-making sup-

port, and improve the quality of EOL care for medically and 

socially vulnerable populations. Future research should 

further investigate the drivers of these disparities and eval-

uate the effectiveness of interventions designed to improve 

EOL outcomes across socioeconomic groups.
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