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a b s t r a c t 

Background: During the COVID-19 pandemic, South Korea has achieved perfect universal health coverage 

(UHC)—all Koreans receive UHC regardless of their socioeconomic status. The current study investigated 

whether socioeconomic disparities remained in COVID-19 health outcomes under UHC. 

Methods: This retrospective, observational study included all 7,590 confirmed COVID-19 patients in South 

Korea up to 15 May 2020. We used the official medical claim database, and socioeconomic status was 

estimated by insurance type (National Health Insurance Service [NHIS] beneficiaries and Medical Aid [MA] 

recipients). Type of insurance is a well-known indicator of socioeconomic status. Prevalence (per one 

million), mortality rate (per one million), and case fatality rate were calculated. To determine the factors 

associated with case fatality rate, multivariable logistic regressions were performed. 

Findings: The nationwide prevalence, mortality rate, and case fatality rate of COVID-19 was 144 • 4, 4 • 3 
and 3 • 0%, respectively. MA recipients had higher prevalence (424 • 3 vs 136.3), mortality rate (28 • 3 vs 3 • 6), 

and case fatality rate (6 • 7 vs 2 • 7) than NHIS beneficiaries. However, the adjusted analysis showed that 

the type of insurance was not associated with higher odds of case fatality. 

Interpretation: We found socioeconomic disparities in COVID-19 prevalence and fatality despite UHC. 

However, disparities in fatality were not due to socioeconomic status, but due to the poor underlying 

health conditions of the people. This result can be explained by a combination of UHC, rapid early test- 

ing and treatment, transmission-reducing behaviours, and regional preparedness. 

Funding: This research did not receive any funding. 

© 2020 The Authors. Published by Elsevier Ltd. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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Research in context 

Evidence before this study 

In the era of COVID-19, it has been pointed out that there 
are gaps in the prevalence, level of treatment, and mortality 
among different ethnicities and socioeconomic classes. Con- 
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versely, some argue that, in addition to ethnicity and socioe- 
conomic status, other risk factors, such as old age or un- 
derlying illnesses, could also lead to negative outcomes. A 

study using data from the Worldometer has shown that the 
case fatality rate of countries with universal health cover- 
age (UHC) during COVID-19 was twice that of countries with- 
out UHC (10.5% versus 4.9%, respectively). However, although 

many countries have UHC, they differ with regard to level of 
coverage and preparedness of the healthcare system. There- 
fore, more detailed information on UHC will be helpful in un- 
derstanding this phenomenon. Another study in Louisiana re- 
ported that the Black race was associated with higher risk of 
hospital admission due to COVID-19, but was not associated 
nder the CC BY-NC-ND license ( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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with in-hospital mortality. However, the possibility of selec- 
tion bias for hospital admission existed. During the COVID-19 
pandemic, South Korea has achieved a temporary, but per- 
fect universal health coverage model, in terms of the extent 
of patients and services covered by insurance. In addition, ge- 
ographic factors could have a large impact on COVID-19 out- 
comes, because one of the provinces in South Korea experi- 
enced a health care system collapse in the early stages of the 
pandemic. This study was designed to investigate whether 
there were still socioeconomic disparities in COVID-19 health 

outcomes in spite of the barrier-free health care condition. 
We searched MEDLINE and Google Scholar on 30 July 

2020, for articles in English and Korean published in the past 
5 years using the terms ‘COVID-19 ′ , ‘disparity’, ‘inequity’ and 

‘universal health care’. We found one published study regard- 
ing the effect of universal healthcare on COVID-19 outcomes 
using the data from Worldometer as mentioned above. 

Added value of this study 

This study is a nationwide study about the effect of uni- 
versal health coverage on COVID-19 health outcomes. We 
analysed all COVID-19 confirmed patients in Korea and found 

that socioeconomic disparities in COVID-19 related health 

outcomes existed in prevalence, mortality, and case fatality, 
in spite of the universal health coverage. However, in terms 
of case fatality, these disparities were not due to socioeco- 
nomic status in and of itself, but rather, based on poor un- 
derlying health conditions of individuals with lower socioe- 
conomic status. Even in areas where the health care system 

had collapsed, socioeconomic status was not independently 
associated with COVID-19 case fatality. 

Implications of all the available evidence 

Under UHC, people with low socioeconomic status are 
vulnerable to COVID-19 primarily due to their underlying dis- 
eases. Our study also showed the disparities caused by low 

socioeconomic status itself can be reduced with universal 
health coverage, even if the health care system collapses. Re- 
garding the risk of COVID-19 infection and death, regional 
preparedness is one of the key factors affecting outcomes. In 

response to the pandemic, reducing cost sharing and improv- 
ing regional preparedness should be considered. 

As of 25 October 2020, all countries are struggling with the 

OVID-19 pandemic [ 1 , 2 ], and many people are suffering or dy-

ng because of it. As vaccine development is delayed, the pan- 

emic does not seem to be ending in the near future, and vari- 

us issues induced by the disease have arisen. One of the debates 

parked by COVID-19 is that it will exacerbate health disparity. [3–

] It has been pointed out that there are gaps in prevalence, the 

evel of treatment, and mortality among different ethnicities and 

ocioeconomic classes. [6–8] The vulnerable are more likely to get 

nfected, less likely to be treated properly, and as a result, more 

ikely to die because of COVID-19. In the United States, it is consis- 

ently reported that both incidence and mortality of COVID-19 is 

igher among Blacks than Whites. [ 6 , 8 ] Some argue that the rea-

on for this imbalance is the population density and public-facing 

ccupations experienced by many Black individuals, making them 

ore susceptible to infection. [ 6 , 9–11 ] Furthermore, the vulnerable 

re more likely to experience delayed diagnostic testing and in- 

ufficient treatment induced by a lack of health insurance, leading 

o poor prognosis. [12] In addition to ethnicity and socioeconomic 

tatus, other risk factors, such as old age or underlying illnesses, 

ould also lead to negative outcomes. [ 6 , 8 ] 
2 
During the COVID-19 pandemic, South Korea has achieved a 

emporary, perfect universal health coverage (UHC) model in terms 

f the extent of population and services covered by insurance. 

13] South Korea has adopted a mandatory universal health care 

ince 1982. Ninety-seven percent of South Koreans are National 

ealth Insurance Service (NHIS) beneficiaries and pay NHIS premi- 

ms according to their income levels or property values. The other 

% are Medical Aid (MA) recipients who are unable to pay premi- 

ms, so their medical costs are covered by the government through 

axes. [14] Both NHIS and MA cover outpatient, inpatient, and pre- 

cribed drug costs as well as diagnostic test fees. The out-of-pocket 

oney is normally 20% for NHIS beneficiaries and 0–15% for MA 

ecipients; however, due to the pandemic, the government elimi- 

ated all cost sharing associated with health services for COVID-19. 

South Korea has followed a ‘Three T Strategy’ (Testing-Tracing- 

reatment) to respond to COVID-19. [15] This strategy requires a 

assive amount of testing in a short time, provides quarantines 

or confirmed cases in a hospital, and starts treatment as soon as 

ossible. To encourage patients with COVID-19 to be contained and 

reated, the South Korean government has been waiving the finan- 

ial burden of patients. All expenses related to COVID-19 is com- 

letely free of charge, including testing fees, drugs, hospitalisation, 

nd even some medical services, such as hospital room fee, which 

re not normally covered by the NHIS or MA. The central govern- 

ent and NHIS paid all costs for medical services of COVID-19. Fur- 

hermore, the government reimbursed $450 to $1450 US dollars 

er month to COVID-19 infected patients according to the length 

f hospitalisation and number of family members to prevent pa- 

ients from refusing admission due to the associated fall in income. 

16] As a result, the South Korean government has achieved real- 

orld, free of charge, UHC in all streams of COVID-19 response. 

17] Theoretically, disparities in health should disappear or be min- 

mised in this health care-related, barrier-free condition. 

Although race and ethnicity should be considered as important 

actors affecting disparities in health outcomes of COVID-19, the 

ain factor affecting disparities in South Korea is socioeconomic 

tatus, as South Korea is not a multiracial, multi-ethnic country. 

ype of insurance (either NHIS beneficiary or MA recipient) is 

 well-known indicator of socioeconomic status. [18] In addition, 

eographic factors could have a large impact on COVID-19 out- 

omes, as evidenced by one of the provinces in South Korea ex- 

eriencing a health care system collapse in the early stages of the 

andemic. 

Based on the spread of COVID-19, the regions of South Ko- 

ea can be divided into three areas. The first one is Daegu 

nd Gyeongsangbuk provinces, which were the epicentres of the 

OVID-19 outbreak in the early stages of the pandemic. This area 

ad more than 55% of all the COVID-19 patients in South Korea as 

f May 15, 2020. Many of them are linked to a religious cult (Shin- 

heonji), and therefore difficult to conduct epidemiological inves- 

igations on. Furthermore, people who believe in Shincheonji of- 

en live in groups; thus, the spread of the disease was very rapid. 

lthough Daegu is a large city with many health care resources, 

hey had little time to prepare, as the disease spread very rapidly. 

he next region is the Seoul metropolitan area, which has high 

opulation density and abundant health care resources. Remain- 

ng provinces are classified into the third area, having relatively 

ow population density and below-average health care resources. In 

ontrast to the first area, the other two areas had time to organise 

ystems for quarantine and patient treatment, due to a relatively 

low increase of COVID-19 patients in the early stages. 

Hence, this study was designed to investigate whether there 

ere still socioeconomic disparities in COVID-19 health outcomes 

n spite of the barrier-free health care condition in South Korea 

i.e. no out-of-pocket expense for diagnosis and treatment related 

o COVID-19). 
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. Methods 

.1. Study design, setting, and population 

This retrospective, observational study included all COVID-19 

atients who tested positive via reverse transcription polymerase 

hain reaction (RT-PCR) in South Korea up to 15 May 2020. The 

inistry of Health and Welfare as well as the Health Insurance Re- 

iew and Assessment Service released real-world data of COVID-19 

atients to provide supporting evidence for physicians and poli- 

ymakers. In this dataset, medical utilisation, diagnosis, and treat- 

ent of over the past 5 years were collected based on insurance 

enefit claims. Among them, a total 7590 confirmed COVID-19 pa- 

ients were included in our analyses. To calculate prevalence, we 

etermined the whole number of NHIS beneficiaries and MA re- 

ipients from annual statistics of the NHIS and official statistics of 

outh Korea. There were a total 51,071,982 NHIS beneficiaries and 

484,761 MA recipients. [19] 

The Institutional Review Board of the Seoul Metropolitan Gov- 

rnment, Seoul National University, Boramae Medical Center (No. 

0,200,403/07–2020–12/043) approved this study. The requirement 

or informed consent was waived, as the study was based on open 

ata sets available to the public. 

.2. Data collection 

People who had COVID-19 diagnosis codes (B34.2, B97.2, U18, 

18.1, and U07.1) were considered as confirmed COVID-19 patients 

nder the Korean Standard Classification of Diseases and Causes 

f Death-7 (KCD-7), which is a modified version of the Interna- 

ional Classification of Diseases and Related Health Problems, 10th 

dition (ICD-10). Demographic data (age, sex, insurance type, and 

egions) were extracted from the dataset. Economic status was es- 

imated using insurance type (i.e. NHIS, MA). Regions were defined 

s the areas in which the COVID-19 tests were conducted, and cat- 

gorised into three areas (i.e. Seoul metropolitan area, Daegu and 

yeongsangbuk provinces, and other areas). Chronic medical ill- 

esses, such as hypertension, diabetes mellitus, and dyslipidaemia 

ere defined by the presence of claims for hypertension (I10, I15), 

iabetes (E10, E118, E119, E13, E149), or hypercholesterolemia (E78) 

n the past 5 years. Additionally, myocardial infarction (I21, I22), 

troke (I60–63), and cancer (C00–97) were also defined by claims 

f hospitalisation in the past 5 years. Comorbidities were sum- 

arised using the Charlson comorbidity index, which is a weighted 

easure of comorbidity that predicts risk of death within 1 year of 

ospitalisation. The index includes 17 comorbidity categories, and 

ach condition is assigned a score of 1, 2, 3, or 6. The sum of the

ndex scores is an indicator of disease burden and an estimator 

f mortality. [20] Treatment outcomes of COVID-19 were classified 

nto three groups (died, hospitalised, and discharged). 

.3. Statistical analysis 

We compared characteristics of patients according to region. 

aseline characteristics were presented as median with range, 

ean with standard deviation, or number with percentage. Preva- 

ence (per one million), mortality rate (per one million), and case 

atality rate were calculated according to region. 

To determine whether socioeconomic status is related to preva- 

ence and case fatality of COVID-19, logistic regressions were per- 

ormed. The association of socioeconomic status and case fatality 

ere examined with the use of multivariable logistic regressions. 

tatistical analyses were performed in R software. Statistical signif- 

cance was defined as two-tailed p -values of < 0 • 05. 
3 
.4. Role of the funding source 

This research did not receive any funding. 

. Results 

As of 15 May 2020, a total 7590 COVID-19 patients were 

onfirmed in South Korea. Among them, 3990 (52 • 6%) lived in 

aegu and Gyeongsangbuk provinces, 1882 (24 • 8%), lived in Seoul 

etropolitan area, and 1718 (22 • 6%) lived in other areas. The me- 

ian age was 47 years, and patients were mostly female (59 • 2%). 

atients in Daegu and Gyeongsangbuk provinces had the highest 

edian age (53 years). Among all 7590 confirmed COVID-19 pa- 

ients, 6960 (92 • 7%) were NHIS beneficiaries, and 630 (7 • 3%) were 

A recipients. Daegu and Gyeongsangbuk provinces had a higher 

ercentage of MA recipients (10 • 2%), and a higher percentage of 

omorbidities. A total of 227 people (3 • 0%) died, 1224 (16 • 1%) 

ere hospitalised, and 6139 (80 • 9%) were discharged. Daegu and 

yeongsangbuk provinces had a higher number of deaths than any 

ther regions ( Table 1 ). 

Nationwide prevalence of COVID-19 was 144.4 per one mil- 

ion, mortality rate was 4 • 3 per one million, and case fatality rate 

as 3 • 0%. MA recipients had 3 times higher prevalence (424 • 3 vs

36 • 3), 8 times higher mortality rate (28 • 3 vs 3 • 6), and 2 • 5 times

igher case fatality rate (6 • 7 vs 2 • 7) when compared to NHIS ben-

ficiaries. Daegu and Gyeongsangbuk provinces reported a 5 times 

igher prevalence (770 • 8 vs 144 • 4), 9 times higher mortality rate 

37 • 1 vs 4 • 3), and 1 • 5 times higher case fatality rate (4 • 8 vs 3 • 0)

f COVID-19 when compared to the national mean. In Daegu and 

yeongsangbuk provinces, prevalence of MA recipients was much 

igher than NHIS beneficiaries (2111 • 8 vs 719 • 1); however, the gap 

as smaller in mortality rate (192 • 5 vs 31 • 1) and case fatality rate

9 • 1 vs 4 • 3). In the Seoul metropolitan area, prevalence of MA re-

ipients was 2 times higher (153 • 5 vs 69 • 8), mortality rate was 11

imes higher (0 • 6 vs 6 • 9), and case fatality rate was 5 times higher

0 • 9 vs 4 • 5) than NHIS beneficiaries ( Fig. 1 and Supplementary Ta-

le 1 in appendix p 1). 

To determine whether socioeconomic status is related to preva- 

ence and case fatality of COVID-19, logistic regressions were per- 

ormed. Using unadjusted analysis, MA recipients showed higher 

dds of COVID-19 compared to NHIS beneficiaries (odds ratio [OR], 

 • 88; 95% confidential interval [CI], 2 • 66 to 3 • 13). Daegu and

yeongsangbuk provinces (OR, 9 • 52; 95% CI, 8 • 99 to 10 • 07) showed

igher odds of COVID-19 ( Table 2 ). 

In terms of case fatality, before adjustment, MA recipients 

howed higher odds compared to NHIS beneficiaries at the national 

evel (OR, 2 • 62; 95% CI, 1 • 85 to 3 • 70). MA recipients in the Seoul

etropolitan area showed the highest odds of case fatality (OR, 

 • 23; 95% CI, 1 • 71 to 15 • 97). In the adjusted analysis, type of in-

urance was not associated with higher odds of case fatality (OR, 

 • 43; 95% CI, 0 • 98 to 2 • 08; Table 3 and Supplementary Figure 1 in

ppendix p 2). 

. Discussion 

In this study, with a nationwide data of confirmed COVID-19 

atients, we found that socioeconomic disparities in COVID-19- 

elated health outcomes existed in prevalence, mortality, and case 

atality, in spite of the UHC. However, based on the results, dis- 

arities in COVID-19 deaths were not due to socioeconomic sta- 

us per se, but due to the demographic characteristics and poor 

nderlying health conditions of individuals with lower socioeco- 

omic status under the UHC. We believe that this result is ex- 

lained by a combination of UHC, rapid early testing and treat- 

ent, transmission-reducing behaviours, and regional prepared- 

ess. Even in areas where the health care system had collapsed, 
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Table 1 

Characteristics of the patients with confirmed Coronavirus Infectious disease 2019 (Covid-19). ∗ . 

Characteristic 

Nationwide 

( N = 7590) 

Daegu and 

Gyeongsangbuk 

provinces ( N = 3990) 

Seoul metropolitan 

area ( N = 1882) 

Other areas 

( N = 1718) 

Age 

Median (IQR) - yr 47 • 0 
(27 • 0–60 • 0) 

53 • 0 
(31 • 0–64 • 0) 

35 • 0 
(24 • 0–51 • 0) 

46 • 0 
(26 • 0–58 • 0) 

Distribution - no. (%) 

≤39 yr 3060 (40 • 3) 1298 (32 • 5) 1045 (55 • 5) 717 (41 • 7) 

40–59 yr 2509 (33 • 1) 1287 (32 • 3) 594 (31 • 6) 628 (36 • 6) 

≥60 yr 2021 (26 • 6) 1405 (35 • 2) 243 (12 • 9) 373 (21 • 7) 

Sex - no. (%) 

Female 4495 (59 • 2) 2381 (59 • 7) 1101 (58 • 5) 1013 (59 • 0) 

Male 3095 (40 • 8) 1609 (40 • 3) 781 (41 • 5) 705 (41 • 0) 

Type of insurance - no. (%) 

National Health Insurance 

Service Beneficiaries 

6960 (91 • 7) 3584 (89 • 8) 1793 (95 • 3) 1583 (92 • 1) 

Medical Aid recipients 630 (8 • 3) 406 (10 • 2) 89 (4 • 7) 135 (7 • 9) 

Comorbidities - no. (%) 

Hypertension 1928 (25 • 4) 1277 (32 • 0) 275 (14 • 6) 376 (21 • 9) 

Diabetes mellitus 1776 (23 • 4) 1166 (29 • 2) 274 (14 • 6) 336 (19 • 6) 

Dyslipidaemia 3272 (43 • 1) 1980 (49 • 6) 597 (31 • 7) 695 (40 • 5) 

Myocardial infarction 51 (0 • 7) 36 (0 • 9) 7 (0 • 4) 8 (0 • 5) 

Stroke 280 (3 • 7) 235 (5 • 9) 19 (1 • 0) 26 (1 • 5) 

Cancer 376 (5 • 0) 250 (6 • 3) 57 (3 • 0) 69 (4 • 0) 

Median Charlson comorbidity 

index score (range) † 
1 • 0 (0 • 0–2 • 0) 1 • 0 (0 • 0- 2 • 0) 0 • 0 (0 • 0- 1 • 0) 1 • 0 (0 • 0- 1 • 0) 

Treatment outcomes - no. (%) 

Died 227 (3 • 0) 192 (4 • 8) 20 (1 • 1) 15 (0 • 9) 

Hospitalized 1224 (16 • 1) 835 (20 • 9) 222 (11 • 8) 167 (9 • 7) 

Discharged 6139 (80 • 9) 2963 (74 • 3) 1640 (87 • 1) 1536 (89 • 4) 

Covid-19 = Coronavirus Infectious Disease 2019. 
∗ Percentages may not total 100 because of rounding. 
† Charlson comorbidity index score, a weighted measure of comorbidity, predict risk of death within 1 year of hospitalization. The index 

includes 17 comorbidity categories, and each condition is assigned a score of 1, 2, 3, or 6. The sum of the index score is an indicator of disease 

burden, and an estimator of mortality. 

Fig. 1. Prevalence, Mortality rate, and case fatality rate of Covid-19 in South Korea. 

Covid-19 = Coronavirus Infectious Disease 2019. NHIS = National Health Insurance Service beneficiaries. MA = Medical Aid recipients. 
∗ Prevalence (per one million), mortality rate (per one million), and case fatality rate were calculated at the national and regional levels. The whole number of National 

Health Insurance Service Beneficiaries and Medical Aid recipients was determined from annual statistics of the National Health Insurance Service and official statistics of 

South Korea. Confirmed cases and number of death were determined by using the official medical database, released from the Ministry of Health and Welfare and Health 

Insurance Review and Assessment Service in South Korea. 

4 
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Table 2 

Factors associated with prevalence of Covid-19. ∗ . 

Unadjusted odds ratio ∗

Variable 

Nationwide 

( N = 52,556,743) 

Daegu and 

Gyeongsangbuk 

provinces 

( N = 5176,176) 

Seoul metropolitan area 

( N = 26,283,837) 

Other areas 

( N = 21,096,640) 

Age 

40–59 yr vs. ≤39 yr (reference) 1 • 14 (1 • 08–1 • 20) 1 • 41 (1 • 31–1 • 53) 0 • 81 (0 • 73–0 • 89) 1 • 17 (1 • 05–1 • 30) 

≥60 yr vs. ≤39 yr (reference) 1 • 44 (1 • 36–1 • 53) 2 • 11 (1 • 96–2 • 28) 0 • 59 (0 • 51–0 • 67) 0 • 99 (0 • 87–1 • 12) 

Sex: female vs. male 0 • 69 (0 • 65–0 • 72) 0 • 68 (0 • 64–0 • 73) 0 • 71 (0 • 64–0 • 77) 0 • 71 (0 • 64–0 • 78) 

Type of insurance: 

National Health Insurance Service Beneficiaries vs 

Medical Aid recipients 

2 • 88 (2 • 66–3 • 13) 1 • 96 (1 • 77–2 • 18) 2 • 66 (2 • 15–3 • 29) 2 • 07 (1 • 74–2 • 47) 

Comorbidities † 

Hypertension: yes vs. no (reference) 1 • 11 (1 • 05–1 • 16) 1 • 69 (1 • 58–1 • 81) 0 • 56 (0 • 49–0 • 64) 0 • 88 (0 • 79–0 • 99) 

Diabetes mellitus: yes vs. no (reference) 3 • 46 (3 • 28–3 • 65) 4 • 02 (3 • 76–4 • 31) 2 • 04 (1 • 79–2 • 32) 2 • 69 (2 • 39–3 • 03) 

Dyslipidaemia: yes vs. no (reference) 6 • 73 (6 • 44–7 • 05) 9 • 69 (9 • 11–10 • 32) 4 • 18 (3 • 80–4 • 61) 5 • 81 (5 • 27–6 • 39) 

Myocardial infarction: yes vs. no (reference) 1 • 01 (0 • 77–1 • 33) 1 • 19 (0 • 86–1 • 65) 0 • 59 (0 • 28–1 • 25) 0 • 68 (0 • 34–1 • 35) 

Stroke: yes vs. no (reference) 2 • 42 (2 • 15–2 • 73) 4 • 68 (4 • 10–5 • 34) 0 • 73 (0 • 47–1 • 15) 0 • 82 (0 • 56–1 • 21) 

Cancer: yes vs. no (reference) 1 • 47 (1 • 32–1 • 63) 2 • 64 (2 • 32–3 • 00) 0 • 92 (0 • 70–1 • 19) 1 • 05 (0 • 83–1 • 34) 

Region 

Daegu and Gyeongsangbuk province vs Other areas 

(Reference) 

9 • 52 (8 • 99–10 • 07) – – –

Seoul metropolitan area vs Other areas (Reference) 0 • 89 (0 • 83–0 • 95) – – –

Covid-19 = Coronavirus Infectious Disease 2019. 
∗ Logistic analyses were performed at the national and regional levels.; The whole number of National Health Insurance Service Beneficiaries and Medical 

Aid recipients was determined from annual statistics of the National Health Insurance Service and official statistics of South Korea. 
† Charlson comorbidity index score was not included in the analyses due to the lack of information on the whole population. 
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ocioeconomic status was not independently associated with 

OVID-19 case fatality. 

Our results are consistent with recent studies that reported that 

ocioeconomically vulnerable individuals have a higher risk of con- 

racting COVID-19. In many countries, ethnic minority groups have 

xhibited a higher risk of COVID-19 infection. [ 4 , 11 ] There are two

ossible reasons for this phenomenon. First, vulnerable people of- 

en have more underlying comorbidities; second, they are more 

xposed to hazardous environments, such as densely populated 

eighbourhoods, occupations, and housing conditions. [11] Sev- 

ral studies have attempted to determine if health disparities ex- 

st in COVID-19 outcomes, and if so, which factors are associated 

ith these disparities. One study in Louisiana reported that be- 

ng Black was associated with higher risk of hospital admission 

ue to COVID-19, but was not associated with in-hospital mortal- 

ty. [8] However, because of the possibility of selection bias, it is 

oubtful whether these results were accurate. The vulnerable had 

ess chance to be tested and treated due to out-of-pocket cost, and 

or that reason, those who were hospitalised may have been less 

ulnerable, resulting in a better prognosis. [12] Since we included 

ll patients in South Korea regardless of socioeconomic status, the 

esults of our analyses are closer to reality. This study confirms 

reviously reported risk factors of COVID-19 infection and death, 

uch as age and other comorbidities, [ 8 , 21 , 22 ] but also showed

ifferent results in the association between socioeconomic status 

nd COVID-19. In our study, socioeconomic status was not an in- 

ependent risk factor of COVID-19 infection and death. One study 

howed that during the period of COVID-19, the case fatality rate of 

ountries with UHC was twice that of countries without it (10.5% 

ersus 4.9%, respectively), [23] which may be attributed to a mix- 

ure of the effects of several types of UHC. However, although 

any countries have UHC, they differ with regard to level of cov- 

rage and preparedness of the healthcare system. Nevertheless, we 

ssumed that there are three additional reasons for our result. 

irst, with the ‘Three T strategy’ employed by South Korea, early 

etection and treatment were possible. This strategy lowered ba- 

ic reproductive number (R0) effectively, starting quarantine and 

reatment earlier, ultimately lowering mortality. [ 15 , 24 ] Having all 
5 
OVID-19 diagnoses and treatment aspects free of charge, regard- 

ess of income level, effectively supported this strategy, as many 

revious studies have reported that reducing out-of-pocket costs 

s an effective intervention for achieving better health outcomes. 

 12 , 25 , 26 ] 

Second, transmission-reducing behaviours, such as wearing a 

ask, washing hands, and social distancing became routine in 

outh Korea, thereby lowering the incidence rate. [27] Finally, in 

any regions, spare beds and community treatment centres were 

repared to prevent medical system collapse. [28] Without these 

fforts, socioeconomic status would have affected the incidence, 

ortality, and case fatality in a manner similar to other reports. 

 4 , 11 ] 

Geographic location was also a risk factor of COVID-19 infec- 

ion and death. In our study, Daegu and Gyeongsangbuk provinces, 

hich experienced a rapid spread of COVID-19 and collapse in the 

ealth care system showed an extremely high prevalence and mor- 

ality rate. In these areas, COVID-19 spread rapidly because the 

nitial path of transmission was not identified. Additionally, there 

ere mass infections in nursing homes and nursing hospitals; 

herefore, many patients with underlying comorbidities were in- 

ected. [29] Unlike Daegu and Gyeongsangbuk provinces, the Seoul 

etropolitan area had a slow spread of COVID-19, so there was 

ime to prepare. A rapid response team to prevent community 

ransmission was organised, [15] and hospital beds were secured 

n case of outbreak. 

The current study had several strengths and limitations. Its first 

ajor strength is the use of the nationally representative data set, 

ith information on previous medical use for all COVID-19 patients 

n South Korea. Second, we used data from South Korea, which has 

ssentially become a setting for exploration regarding regional pre- 

aredness and the effect of UHC. 

Meanwhile, the first limitation of our study is the possibility 

f inaccurate claim data. However, many studies have shown that 

laim data are accurate for many diseases. [30] Additionally, to 

inimise overestimation of comorbidities, myocardial infarction, 

troke, and cancer were defined only when hospitalised. Second, 

ince our study used a retrospective design, the sample size or 
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Table 3 

Factors associated with case fatality due to Covid-19. 

Case Fatality ∗

Unadjusted odds ratio (95% CI) Adjusted odds ratio (95% CI) a 

Variable 

Nationwide 

( N = 7590) 

Daegu and 

Gyeongsangbuk 

provinces 

( N = 3990) 

Seoul 

metropolitan 

area ( N = 1882) 

Other areas 

( N = 1718) 

Nationwide 

( N = 7590) 

Daegu and 

Gyeongsangbuk 

provinces 

( N = 3990) 

Seoul 

metropolitan 

area ( N = 1882) 

Other areas 

( N = 1718) 

Age 

40–59 yr vs. ≤39 yr 

(reference) 

9 • 81 

(2 • 26–42 • 66) 

14 • 26 

(1 • 87–108 • 54) 

3 • 53 

(0 • 32–38 • 97) 

– 6 • 25 

(1 • 42–27 • 62) 

10 • 20 

(1 • 32–78 • 61) 

0 • 68 

(0 • 04–10 • 98) 

–

≥60 yr vs. ≤39 yr 

(reference) 

176 • 36 

(43 • 82–709 • 73) 

186 • 95 

(26 • 17–1335 • 45) 

78 • 53 

(10 • 40–592 • 99) 

– 57 • 75 

(13 • 85–240 • 82) 

83 • 52 

(11 • 39–612 • 59) 

4 • 85 

(0 • 38–62 • 54) 

–

Sex: female vs. male 1 • 68 

(1 • 29–2 • 20) 

1 • 72 

(1 • 29–2 • 30) 

2 • 13 

(0 • 87–5 • 24) 

1 • 26 

(0 • 45–3 • 49) 

1 • 74 

(1 • 31–2 • 31) 

1 • 75 

(1 • 28–2 • 39) 

1 • 81 

(0 • 63–5 • 19) 

1 • 46 

(0 • 51–4 • 22) 

Type of insurance: National 

Health Insurance Service 

Beneficiaries vs Medical 

Aid recipients 

2 • 62 

(1 • 85–3 • 70) 

2 • 22 

(1 • 53–3 • 23) 

5 • 23 

(1 • 71–15 • 97) 

0 • 84 

(0 • 11–6 • 41) 

1 • 43 

(0 • 98–2 • 08) 

1 • 45 

(0 • 97–2 • 17) 

3 • 40 

(0 • 78–14 • 77) 

0 • 41 

(0 • 05–3 • 33) 

Comorbidities 

Hypertension: yes vs. no 

(reference) 

12 • 65 

(9 • 11–17 • 56) 

8 • 74 

(6 • 15–12 • 43) 

56 • 21 

(12 • 97–243 • 67) 

14 • 71 

(4 • 13–52 • 40) 

2 • 51 

(1 • 73–3 • 64) 

2 • 25 

(1 • 51–3 • 35) 

11 • 83 

(1 • 76–79 • 78) 

2 • 59 

(0 • 69–9 • 69) 

Diabetes mellitus: yes vs. 

no (reference) 

6 • 21 

(4 • 71–8 • 19) 

4 • 71 

(3 • 48–6 • 38) 

18 • 57 

(6 • 69–51 • 52) 

3 • 65 

(1 • 32–10 • 15) 

1 • 31 

(0 • 94–1 • 83) 

1 • 30 

(0 • 91–1 • 88) 

5 • 33 

(1 • 29–22 • 01) 

0 • 57 

(0 • 17–1 • 93) 

Dyslipidaemia: yes vs. no 

(reference) 

4 • 10 

(3 • 02–5 • 55) 

3 • 12 

(2 • 24–4 • 34) 

6 • 60 

(2 • 39–18 • 24) 

5 • 97 

(1 • 68–21 • 25) 

0 • 67 

(0 • 47–0 • 97) 

0 • 67 

(0 • 45–0 • 99) 

0 • 17 

(0 • 04–0 • 80) 

1 • 48 

(0 • 37–5 • 98) 

Myocardial infarction: yes 

vs. no (reference) 

7 • 20 

(3 • 46–14 • 97) 

5 • 85 

(2 • 63–13 • 02) 

16 • 28 

(1 • 87–141 • 84) 

– 1 • 29 

(0 • 59–2 • 83) 

1 • 48 

(0 • 63–3 • 44) 

0 • 42 

(0 • 03–6 • 35) 

–

Stroke: yes vs. no 

(reference) 

6 • 57 

(4 • 58–9 • 44) 

4 • 17 

(2 • 83–6 • 16) 

30 • 78 

(9 • 20–103 • 00) 

4 • 79 

(0 • 61–37 • 87) 

1 • 12 

(0 • 75–1 • 66) 

1 • 13 

(0 • 74–1 • 72) 

1 • 37 

(0 • 29–6 • 39) 

0 • 65 

(0 • 07–6 • 04) 

Cancer: yes vs. no 

(reference) 

3 • 75 

(2 • 58–5 • 47) 

3 • 01 

(1 • 99–4 • 55) 

11 • 6 
(4 • 06–33 • 12) 

– 0 • 86 

(0 • 52–1 • 40) 

0 • 99 

(0 • 58–1 • 67) 

0 • 29 

(0 • 04–2 • 34) 

–

Charlson comorbidity index 

score † 
1 • 35 

(1 • 30–1 • 40) 

1 • 30 

(1 • 24–1 • 36) 

1 • 51 

(1 • 35–1 • 70) 

1 • 26 

(1 • 09–1 • 44) 

1 • 17 

(1 • 10–1 • 25) 

1 • 14 

(1 • 07–1 • 22) 

1 • 46 

(1 • 18–1 • 80) 

1 • 31 

(0 • 91–1 • 88) 

Region 

Daegu and Gyeongsangbuk 

province vs Other areas 

(Reference) 

5 • 74 

(3 • 38–9 • 74) 

– – – 3 • 28 

(1 • 90–5 • 65) 

– – –

Seoul metropolitan area vs 

Other areas (Reference) 

1 • 22 

(0 • 62–2 • 39) 

– – – 1 • 78 

(0 • 89–3 • 59) 

– – –

Covid-19 = Coronavirus Infectious Disease 2019. 
∗ Unadjusted and multivariable logistic analyses were performed at the national and regional levels. Multivariable logistic regression includes age, sex, type of insurance, 

hypertension, diabetes mellitus, dyslipidaemia, previous myocardial infarction, stroke, cancer, Charlson comorbidity index, and regions.; All death cases in other areas were 

age over 40 year without myocardial infarction and cancer, thus odds ratios for those groups were not calculated in the areas. 
† Charlson comorbidity index score, a weighted measure of comorbidity, predict risk of death within 1 year of hospitalization. The index includes 17 comorbidity 

categories, and each condition is assigned a score of 1, 2, 3, or 6. The sum of the index score is an indicator of disease burden, and an estimator of mortality. 
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nalysis method was not determined before data collection. To ad- 

ress this issue, we did not conduct artificial manipulations, such 

s cutting data or restricting the period. Third, this study is a cross- 

ectional study; therefore, we cannot prove causality. As long-term 

ata accumulate in the future, longitudinal analyses will be possi- 

le. In this study, we could not adjust for multiple testing, which 

emained a methodological limitation. Fourth, because of the limi- 

ations of the analysis, it was not possible to report the standard- 

sed rates for each region. Non-standardised rates are considerably 

ore difficult to compare across regions. Although we have re- 

orted stratified results by age, some problems still remain. Finally, 

aboratory results were not gathered in the dataset; therefore, clin- 

cal characteristics were not included in the analyses. 

In summary, people with low socioeconomic status have higher 

isk of COVID-19 fatality primarily due to their underlying dis- 

ases under UHC. Our study also showed the disparities caused 

y low socioeconomic status itself can be reduced with UHC, 

ven if the health care system collapses. Regarding the risk of 

OVID-19 infection and death, rapid early testing and treatment, 

ransmission-reducing behaviours, and regional preparedness are 

ther key factors associated with positive outcomes. In response 

o the pandemic, reducing cost sharing, timely testing and treat- 

ent, transmission-reducing behaviours, and improving regional 

reparedness should be considered. 
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