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ABSTRACT
Objectives  Many small-sized healthcare institutions play 
a critical role in communities by preventing infectious 
diseases. This study examines how they have been 
impacted by the global COVID-19 pandemic compared 
with large hospitals.
Design  This study adopted a retrospective study design 
looking back at the healthcare utilisation of medical 
facilities according to size after the COVID-19 pandemic. 
The dependent variable was change in the number of 
outpatient health insurance claims before and after onset 
of the COVID-19 pandemic. The independent variable was 
an observation time point of the year 2020 compared with 
2019.
Setting and participants  The study was conducted in 
Korea having a competitive medical provision environment 
under the national health insurance system. The units 
of analysis are hospitals and clinics: tertiary hospitals 
(42), general hospitals (293), small hospitals (1272) and 
medical clinics (27 049). This study analysed all the 
health insurance claim data from 1 January 2019 to 31 
December 2020.
Results  Compared with 2019, in 2020, there were 
significant decreases in the number of claims (−14.9%), 
particularly in small hospitals (−16.8%) and clinics 
(−16.3%), with smaller decreases in general hospitals 
(−8.9%) and tertiary hospitals (−5.3%). The reduction in 
healthcare utilisation increased as the size of institutions 
decreased. The magnitude of decrease was significantly 
greatest in small hospitals (absolute risk (AR): 0.8317, 
0.7758 to 0.8915, p<0.0001; relative risk (RR): 0.8299, 
0.7750 to 0.888, p<0.0001) followed by clinics (AR: 0.8369, 
0.8262 to 0.8478, p<0.0001; RR: 0.8362, 0.8255 to 0.8470, 
p<0.0001) even after controlling institutional covariates.
Conclusion  The external impact of the pandemic 
increased incrementally as the size of healthcare 
institutions decreased. Healthcare policy-makers need 
to keep in mind the possibility that small hospitals and 
clinics may experience reduced healthcare utilisation in 
the infectious disease pandemic. This fact has political 
implications for how healthcare policy-makers should 
prepare for the next infectious disease pandemic.

INTRODUCTION
The onset of the COVID-19 pandemic at the 
beginning of 2020 brought worldwide chal-
lenges and hugely affected daily life, espe-
cially in healthcare utilisation.1 2 The US 
studies report that healthcare utilisation has 
significantly decreased during the time of the 
COVID-19 pandemic.3 4 Hospital admissions 
for acute coronary syndrome and several 
other conditions have also significantly 
declined in the UK.5 6 Similar reductions 
have been observed in several other coun-
tries as well.7–11 The reduction in healthcare 
utilisation could critically affect healthcare 
institutions by deepening financial losses and 
halting provision of healthcare services.12–14 
However, there have been few studies on 
how the COVID-19 pandemic affected small 
healthcare institutions due to the relatively 
short period of observational time.

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ This study had a methodologically simple study 
design comparing the number of outpatient health 
insurance claims in corresponding quarters of 
2 years before and after the onset of the COVID-19 
pandemic.

	⇒ This study used the entire national dataset to repre-
sent the national healthcare utilisation in the years 
2019 and 2020.

	⇒ As for limitations, this study did not consider the 
healthcare utilisation for a longer period before the 
COVID-19 pandemic, which may result in not re-
flecting the effect of any longitudinal trend on the 
study results.

	⇒ This study also did not consider other types of 
healthcare utilisation such as medical costs and in-
patient health insurance claims.
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Small healthcare institutions could be especially vulner-
able to external impacts because their organisational and 
financial infrastructure is more fragile than that of large 
hospitals. One natural phenomenon we can frequently 
observe is that small things or organisms are more severely 
affected than larger ones by huge impacts from the same 
external changes. For example, smaller ships or vessels 
are more swayed by big waves than larger ships or vessels. 
Many drug companies conduct clinical trials with small 
organisms or animals because external effects can be 
easily observed or detected.15–17 In the healthcare field, 
the financial sustainability and profitability of small-scale 
owner-managed hospitals and small hospitals measured 
by number of beds is generally speaking most likely to be 
at risk.18 19

On the other hand, small healthcare institutions such as 
small hospitals and clinics play a crucial role in preventing 
disease and providing healthcare. They act as gatekeepers 
keeping communities safe and are at the front line in the 
fight against disease. If the front line is broken due to lack 
of supplies or a worsening business ecosystem, the impact 
on the population could be lethal and huge and result 
in market and governance failure20 because people could 
not get any healthcare services.21–25 Thus, it is important 
to maintain their viability and a sufficient level of supply 
in the context of environmental change. This means that 
it is important to ask whether the COVID-19 pandemic 
has affected all healthcare institutions equally.

Given the short history of the COVID-19 pandemic, it 
is not surprising that there has not been a previous study 
of how the pandemic has affected healthcare in relation 
to the size of healthcare institutions. Only a few studies 
were reporting the field status of small medical practices 
experiencing the decline of clinics visits or revenue,26 but 
they were not adopting academic approaches. This study 
proposes the hypothesis that the COVID-19 pandemic 
has affected healthcare differently in terms of the size of 
healthcare institutions, and specifically, that smaller insti-
tutions have experienced significantly greater reductions 
in utilisation than larger institutions.

Resource dependence theory27 28 may support our 
prediction. The theory generally explains organisational 
behaviour or decision-making in terms of the organisa-
tion’s resource or power relationship with the external 
environment. Large hospitals in Korea have an advan-
tage compared with small hospitals because most of their 
customers have serious conditions and have pre-arranged 
care schedules funded by the national insurance scheme, 
so that they have an assured demand. In Korea, patients 
can visit any primary care clinic without having any 
booking status.29 A pandemic situation is likely to make 
patients averse to using healthcare unless their illness 
is serious. Thus, large healthcare institutions are more 
likely than smaller ones to have power controlling and 
stabilising demand, so that they are less critically affected 
in terms of healthcare utilisation. Hence, if COVID-19 
affects healthcare utilisation, the decrease in healthcare 
utilisation due to the pandemic will depend on the size 

of healthcare institutions. This study aims to verify this 
argument through the analysis of quantitative empirical 
national health insurance data. Theoretical concepts 
underpinning this study are as follows: a ‘power’ measured 
by the ‘size’ a factor distinguishing types of healthcare 
institutions, and ‘environmental impact’ measured by 
‘changes in numbers of healthcare insurance claims’ due 
to the COVID-19 pandemic.

Therefore, the objective of this study is to investigate 
the impact of COVID-19 on healthcare utilisation across 
healthcare institutions of different sizes. If COVID-19 has 
critically affected small healthcare institutions, then our 
healthcare delivery system could collapse, and this could 
provide grounds for the government to support small 
healthcare institutions.30 This study could provide a basis 
for plans to prevent such a collapse.

METHODS
Study design
This study adopted a simple retrospective study design 
comparing an outcome variable for each quarter in 2020 
compared with the corresponding quarter in 2019. Many 
previous studies have adopted a similar design.31–33 The 
units of analysis were individual healthcare institutions. 
There were four types of healthcare institutions in the 
study: tertiary hospitals (the final number included was 
42), general hospitals (293), ‘hospitals’ (referred to here 
as ‘small hospitals’ to clearly differentiate them from 
tertiary and general hospitals: 1272) and clinics (27 049). 
These are the standard categories used for the adminis-
tration of the national health insurance programme.

Tertiary hospitals have specific characteristics including 
a large number of beds and association with a university 
college of medicine. General hospitals have more than 
100 beds. In Korea, small hospitals differ from clinics in 
that they have 30 or more beds but less than 100 (except 
psychiatric hospitals). Small hospitals and clinics perform 
a primary care gateway role. Clinics have less than 30 
beds, and some have none at all. If clinics do not have 
any beds and provide healthcare to outpatients, then the 
reimbursement processing is filed as outpatient health 
insurance claims. If they provided healthcare using beds 
such as hospitalisation, then the claim would be filed as 
inpatient health insurance claims. Thus, whether clinics 
have or do not have beds does not affect the outcome 
measure of this study because this study only considered 
outpatient health insurance claims. Since the four types of 
healthcare institution are defined in part by the number 
of beds, the number of beds was excluded as a variable 
from the main analysis model, although it was used in a 
secondary model of closure status.

Several previous studies have used outpatient visits as 
a healthcare use indicator.34 35 This study used numbers 
of health insurance claims for outpatients to measure 
healthcare utilisation, for reasons of simplicity and 
validity. One outpatient visit creates a claim, thus it is 
easy to observe and evaluate the extent of healthcare 
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utilisation by counting the number of claims. We only 
counted the actual number of outpatient visits during 
each year (2019, 2020). In order to compare institutions 
under normal operating conditions, this study excluded 
healthcare institutions which did not have any health 
insurance claims within a consecutive 3-month period.

Data sources
This study used health insurance administrative data from 
the Health Insurance Review and Assessment Service 
(HIRA). HIRA is a third-party administrator running 
the national health insurance programme in Korea and 
provides a professional health insurance review and 
assessment service for the programme. As aforemen-
tioned, this study targeted all outpatient health insurance 
claims. The research team extracted all health insurance 
claims having a date of healthcare from 1 January 2019 to 
31 December 2020. Healthcare insurance claims could be 
submitted long after the actual date that healthcare was 
provided. This study also included a guideline that review 
and assessment should be completed by 30 June 2021. 
According to an unpublished report and general obser-
vation by HIRA, 99.99% of health insurance claims are 
submitted within a 6-month period following the actual 
provision of healthcare. After extracting the health insur-
ance claims, the claims were aggregated on a quarterly 
basis for each healthcare organisation.

Outcome variables and independent variables
The main dependent variable was the number of outpa-
tient health insurance claims in 2019 and 2020 as used in 
other studies.36 This was used as a proxy measure of health-
care utilisation. The number of health insurance claims 
in the 2 years was compared using four focal time points 
on a quarter(Q) basis: Q1, Q2, Q3 and Q4. The major 
independent variables were type of institution, location 
and years of operation for each healthcare provider. A 
market competition measure was included: for hospitals, 
the Herfindahl-Hirschman Index37 based on the number 
of beds; and for clinics, the number of competing clinics 
located nearby. Four types of healthcare institutions were 
studied. The actual number of beds reported to HIRA by 
healthcare organisations was only used for the secondary 
model to confirm the annual permanent closure status 
of healthcare institutions. Ownership (public or private) 
was only used for general hospitals and small hospitals 
because most other healthcare institutions are private 
or for-profit entities. Location was classified as urban if 
the facilities were located in an area having more than 
100 000 residents and as rural if in an area with less than 
100 000 residents. Years of operation refers to how many 
years each facility had been in operation.

Statistical analysis
This study first investigated the descriptive statistics of 
each healthcare organisation in terms of facility size. 
Group t-tests were used for the numeric values of the 
main outcome variable: the number of health insurance 

claims. Before conducting the main analysis, the correla-
tions among the independent variables were investigated, 
and those having high correlations were excluded from 
the main analysis in order to avoid multicollinearity in 
the regression analysis. The number of beds was closely 
associated with the type of healthcare institutions and so 
was excluded from the main analysis model. The modi-
fied Park test was used to determine family of distribution 
for the generalised linear models38 39 and the test result 
suggested a Gamma distribution, which was applied for 
the model. Thus, the generalised linear models were 
constructed with link=log and distribution=gamma 
controlling all institutions’ general characteristics. A 
secondary logistic regression was also conducted in order 
to see whether there was any significant permanent 
closure of healthcare institutions. This study used SAS 
V.9.4 (SAS Institute) for the data analysis.

Patient and public involvement
Patients and the public were not involved in this study.

RESULTS
General characteristics of the study subjects
Table  1 presents the general characteristics of study 
subjects. There were 42 tertiary hospitals, mostly in 
private ownership (71.4%) and located in an urban area 
(97.6%). There were 293 general hospitals mostly in 
private ownership (82.6%). Approximately 97% of small 
hospitals were private and most were located in an urban 
area (90.9%). Almost all the clinics were private (99.9%) 
and located in an urban area (93.7%), and 15.2% of 
clinics had inpatients beds.

Changes in the number of health insurance claims
Table 2 shows the change in the number of health insur-
ance claims in each quarter of 2020 compared with the 
corresponding quarter of 2019. On average, the number 
of outpatient health insurance claims decreased by 14.9%. 
The change was greatest in small hospitals (−16.8%) 
followed by clinics (−16.3%). The percentage changes for 
general hospitals and tertiary hospitals were −8.9% and 
−5.2%, respectively.

Figure  1 presents the overall reduction in healthcare 
insurance claims and the reduction by type (size) of 
healthcare institution between the 2 years, respectively. 
The analysis clearly shows that the total number of health 
insurance claims from all healthcare institutions fell, and 
the magnitude of the reduction increased as the size of 
healthcare institutions decreased.

Changes in health insurance claims after controlling 
institutional covariates
Table 3 presents the healthcare utilisation in 2020 before 
and after controlling each healthcare institution’s covari-
ates. While the number of health insurance claims from 
small hospitals (absolute risk (AR): 0.8317, 0.7758 to 
0.8915, p<0.0001; relative risk (RR): 0.8299, 0.7750 to 
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0.8888, p<0.0001) and clinics (AR: 0.8369, 0.8262 to 
0.8478, p<0.0001; RR: 0.8362, 0.8255 to 0.8470, p<0.0001) 
significantly decreased, those of tertiary hospitals and 
general hospitals did not. The magnitude of the decrease 
in healthcare utilisation was greatest in small hospitals, 
followed by clinics.

Impact of COVID-19 on the closure of healthcare institutions
Table  4 presents factors associated with the permanent 
closure of healthcare institutions between 2019 and 
2020. The analysis shows that there was no significant 
difference in the number of operating healthcare institu-
tions between the 2 years. This means that the COVID-19 
pandemic did not cause the permanent closure of health-
care institutions.

DISCUSSION
This study investigated the impact of COVID-19 on health-
care institutions, especially focusing on small healthcare 
institutions compared with larger ones. Healthcare utili-
sation was measured by the number of outpatient health 
insurance claims. Healthcare utilisation in the year 2020 
was significantly lower by 14.9% compared with 2019. 
The magnitude of decrease in healthcare utilisation 
was greatest in small hospitals and clinics. However, 
the decreases for large hospitals (tertiary and general 

hospitals) were smaller and not significant. In summary, 
the magnitude of the reduction in healthcare utilisation 
increased as the size of institutions decreased. These find-
ings were not due to any increase or decrease in perma-
nent closure of hospitals during the time of the COVID-19 
pandemic.

These results were aligned with other studies in which 
most researchers report decreases in healthcare utilisa-
tion.3 6 8 In terms of magnitude of decrease, this study 
found that overall healthcare utilisation decreased by 
14.9%. According to a study conducted in the USA, 
overall office visits during the period from March 15 to 
June 20 decreased by nearly 40% compared with the 
previous months of 2020.40 A study conducted in the UK 
shows a decrease of 27% comparing outpatient visits from 
early March to late October 2020 with the same period 
of the previous year.41 Although the decline in health-
care utilisation may not be directly comparable because 
each study had different time periods and data sources, 
the extent of decrease in Korea appears to have been 
slightly lower than those in other countries. This can be 
explained as due to governmental actions. To a greater 
extent than many other countries, the Korean govern-
ment had implemented organised actions to control the 
COVID-19 pandemic such as mandatory mask-wearing, 
coordination of COVID-19 case management, providing 

Table 1  General characteristics of the study subjects (N=28 656)

Size of healthcare institution Variables Mean or % (SD) Min Max

Tertiary hospitals
(n=42)

Years of operation 37.6 (15.6) 12 112

Ownership: private, % 71.4 – –

Location: urban, %* 97.6 – –

Number of beds 1084.2 (433.7) 684.0 2715.0

Herfindahl-Hirschman Index 2006.8 (1146.0) 420.5 5971.5

General hospital
(n=293)

Years of operation 28.0 (12.9) 4.0 61.0

Ownership: private, % 82.6 – –

Location: urban, % 94.2 – –

Number of beds 352.7 (181.8) 100.0 1003.0

Herfindahl-Hirschman Index 1476.9 (1176.6) 291.0 9035.2

Small hospitals
(n=1272)

Years of operation 14.6 (8.8) 2.0 76.0

Ownership: private, % 96.6 – –

Location: urban, % 90.9 – –

Number of beds 110.7 (79.9) 30.0 490.0†

Herfindahl-Hirschman Index 1416.2 (1246.1) 291.0 10 000.0

Clinics
(n=27 049)

Years of operation 17.2 (9.4) 2.0 63.0

Ownership: private, % 99.9 – –

Location: urban, % 93.7 – –

Having beds, % 15.2 – –

Number of clinics nearby 8.9 (10.1) 1.0 114.0

*Most institutions are located in urban areas, so this variable was excluded from the main analysis.
†Including some psychiatric hospitals having more than 100 beds.
HHI, Herfindahl-Hirschman Index.
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COVID-19 diagnostic test kits, introducing telemedicine 
and so on,42 43 which might have limited the decrease in 
healthcare utilisation. Large hospitals in Korea also had 
effective plans for managing COVID-19 and maintaining 
safe healthcare services to patients.44 45

In this study, the largest change was observed at small 
hospitals and clinics compared with large hospitals. This 
study result is exactly what we expected and one academ-
ically verifying some of field experiences and observa-
tions.26 What can explain this? It is argued here that small 

Table 2  Changes in health insurance claims between 2019 and 2020 (N=28 933)

Size of HCI Period 2019 2020 Change (%) t-value P value

Average number of HIC Year 25 112 21 372 −14.89 7.67 <0.0001

Tertiary hospitals
(n=42)

Q1 254 060 236 972 −6.73 0.47 0.6423

Q2 261 987 250 264 −4.47 0.30 0.7618

Q3 270 386 254 865 −5.74 0.39 0.6952

Q4 269 854 258 675 −4.14 0.28 0.7814

Total 1 056 286 1 000 777 −5.26 0.36 0.7208

General hospitals
(n=293)

Q1 61 466 56 866 −7.48 1.16 0.2479

Q2 65 215 57 529 −11.79 1.86 0.063

Q3 65 854 60 898 −7.53 1.18 0.2394

Q4 65 764 59 993 −8.78 1.38 0.1691

Total 258 299 235 285 −8.91 1.4 0.1626

Small hospitals
(n=1272)

Q1 11 730 10 332 −11.92 3.77 0.0002

Q2 12 885 10 255 −20.41 6.71 <0.0001

Q3 12 648 10 671 −15.63 5.08 <0.0001

Q4 12 987 10 536 −18.87 6.10 <0.0001

Total 50 250 41 794 −16.83 5.48 <0.0001

Medical clinics
(n=27 049)

Q1 4669 4306 −7.77 12.58 <0.0001

Q2 5123 4066 −20.62 35.08 <0.0001

Q3 4760 4142 −12.98 21.21 <0.0001

Q4 5252 4060 −22.69 38.67 <0.0001

Total 19 803 16 574 −16.31 27.46 <0.0001

C, clinics; H, hospitals; HIC, health insurance claim; M, medicine; HCI: healthcare institution.

Figure 1  Total number of health insurance claims (2019, 2020).



6 Park Y-T, et al. BMJ Open 2022;12:e064537. doi:10.1136/bmjopen-2022-064537

Open access�

facilities are particularly sensitive to the external environ-
ment. In the Korean healthcare system, large hospitals 
may have invisible advantages compared with small hospi-
tals in their institutional rules and practices. In terms of 
medical demand, patients cannot access tertiary hospitals 
without referral from primary care clinics or a record of 
previous hospital visits, making it unlikely that patients 
visiting large hospitals would stop attending. These insti-
tutional rules and practices in the healthcare delivery 
system would result in little reduction in outpatient visits 
to tertiary hospitals and general hospitals. Large hospitals 
have characteristics that mean they are not easy to tempo-
rarily close due to the COVID-19 pandemic, because they 

have many employees and maintenance costs compared 
with small hospitals and clinics. In contrast, small hospi-
tals and clinics could more easily be closed temporarily 
because they do not have many employees and they have 
lower operating costs, and this would lead to lower health-
care utilisation.

Limitations
This study has several limitations. First, this study only 
used a 2-year comparison ignoring earlier years. This 
fact may result in some internal validity issues caused by 
ignoring previous long-term trends or some confounding 
factors. Although this study used all the outpatient health 

Table 3  Changes in health insurance claims after controlling healthcare institutional covariates

Size of 
institution Variables

Not controlling hospital covariates
(absolute risk)

Controlling hospital covariates
(relative risk)

Exp (β)
95% CI

P value Exp (β)
95% CI

P valueLL UL LL UL

Tertiary 
hospitals
(n=42)

Years of operation 0.9975 0.9907 1.0043 0.4674

Ownership: private
(Ref=public)

0.9749 0.7716 1.2318 0.8316

Herfindahl-Hirschman 
Index

1.0002 1.0001 1.0003 <0.0001

Observation time point:
Year 2020 (Ref=2019)

0.9474 0.7518 1.1940 0.6474 0.9475 0.7672 1.1702 0.6170

General 
hospital
(n=293)

Years of operation 1.0114 1.0070 1.0158 <0.0001

Ownership: private
(Ref=public)

1.1922 1.0302 1.3796 0.0182

Urban location
(Ref=rural)

1.9585 1.4909 2.5731 <0.0001

Herfindahl-Hirschman 
Index

1.0000 1.0000 1.0001 0.3537

Observation time point:
Year 2020 (Ref=2019)

0.9109 0.8133 1.0202 0.1065 0.9104 0.8167 1.0148 0.0902

Small
hospitals
(n=1272)

Years of operation 1.0165 1.0122 1.0208 <0.0001

Ownership: public
(Ref=private)

2.0228 1.6525 2.4761 <0.0001

Urban location
(Ref=rural)

1.2685 1.0863 1.4811 0.0026

Herfindahl-Hirschman 
Index

1.0000 1.0000 1.0001 0.1473

Observation time point:
Year 2020 (Ref=2019)

0.8317 0.7758 0.8915 <0.0001 0.8299 0.7750 0.8888 <0.0001

Clinics
(n=27 049)

Years of operation 1.0009 1.0002 1.0016 0.0123

Urban location
(Ref=rural)

0.7837 0.7631 0.8048 <0.0001

Number of clinics 
nearby

0.9934 0.9928 0.9941 <0.0001

Observation time point:
Year 2020 (Ref=2019)

0.8369 0.8262 0.8478 <0.0001 0.8362 0.8255 0.8470 <0.0001

Exp, exponential function; LL, lower limit; UL, upper limit; β, regression coefficients of the generalised linear model for the number of health 
insurance claims.
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insurance claims, the large sample size does not guarantee 
high internal validity, but increases the statistical power. 
If this study had included previous years’ trends, then 
the study could have had more accurate results. Second, 
healthcare utilisation is strictly speaking different from 
the number of health insurance claims. The number of 
actual visits, medical costs or inpatient hospitalisations 
would be good examples of healthcare utilisation. But 
this study used the number of health insurance claims 
as a proxy measure for healthcare utilisation. Finally, the 
interpretation of study results may be limited to Korea 
because many countries have different healthcare systems. 
Further research could overcome these limitations.

Study implications
This study has importance from several perspectives. 
First, this study used all the health insurance claims at 
the national level covering more than 50 million people. 
The study results were also based on a hypothesis and 
organisational theory. Thus, the study has produced a 
validated figure for the decrease in healthcare utilisa-
tion due to COVID-19 in Korea as a whole. Second, the 
study has provided a new finding that the magnitude of 
changes in healthcare utilisation in Korea increases as the 
size of healthcare institution decreases. There has been 
little study on this issue in Korea. Third, the study deals 
with small healthcare institutions such as small hospi-
tals and clinics. Although they play an important role in 
our communities preventing infectious diseases, there 
has been a lack of research focusing on how they are 
affected by the COVID-19 pandemic. Government could 
take appropriate political action by using our results to 

support these institutions in times of pandemics such as 
COVID-19. The results could contribute to developing a 
sustainable healthcare delivery system through govern-
mental support. Fourth, this study identified that there 
was relatively less reduction of healthcare utilisation in 
Korea compared with other nations. Considering the 
high population density in Korea, the relatively small 
reduction in healthcare utilisation stands as an achieve-
ment of the Korean government in the management of 
healthcare systems. A national level figure for the reduc-
tion in healthcare utilisation provides a representative 
benchmark for comparison with other countries. Finally, 
this study raises a question as to whether the study find-
ings are generalisable to other nations and provides an 
opportunity to test the study findings. We argue that each 
nation has its own categories of healthcare facilities and, 
thus, there would be a very low possibility of having the 
exactly same research settings. However, there are some 
similarities between Korea and other Asian countries, 
especially Taiwan and Japan. For example, medical facil-
ities called ‘clinics’ in Korea, Taiwan and Japan are ones 
run by one to five physicians and some of them may have 
beds in all three countries. There are also tertiary hospi-
tals in Taiwan, although the size and specific definition of 
the tertiary hospitals is different from that in Korea.46 47 
The definition of ‘clinics’ and ‘hospital’ in Japan is almost 
the same as that in Korea.48 Thus, this study provides an 
opportunity to other nations or international colleagues 
to test whether environmental impacts such as the 
COVID-19 pandemic affect healthcare institutions differ-
ently depending on the size of those institutions.

Table 4  Factors associated with the permanent closure of healthcare institutions with time points before and after the onset 
of the COVID-19 pandemic

Size of institution* Variables
Adjusted
OR

95% CI

P valueLL UL

General hospital*
(n=2019: 323
2020: 329)

Years of operation 0.947 0.906 0.988 0.0130

Number of beds 0.994 0.989 0.999 0.0256

Herfindahl-Hirschman Index 1.001 1.000 1.001 <0.0001

Observation time point: 2020 (Ref=2019) 1.041 0.383 2.829 0.9372

Small
hospitals
(n=2019: 1583;
2020: 1603)

Years of operation 0.961 0.941 0.981 0.0001

Ownership: public (Ref=private) 0.998 0.996 1.000 0.1129

Number of beds 1.521 0.552 4.192 0.4173

Herfindahl-Hirschman Index 1.001 1.000 1.001 <0.0001

Observation time point: 2020 (Ref=2019) 0.905 0.655 1.249 0.5421

Clinics
(n=2019: 33 545;
2020: 34 268)

Years of operation 0.986 0.981 0.99 <0.0001

Having beds (Ref=no beds) 1.246 1.114 1.393 0.0001

Ownership: public (Ref=private) 2.832 0.703 11.409 0.1432

Number of clinics nearby location 1.004 1.001 1.007 0.0084

Observation time point: 2020 (Ref=2019) 1.063 0.976 1.157 0.1592

*There were no permanent closure events in tertiary hospitals. Excluded variables not having any closure events.
LL, lower limit; UL, upper limit.
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CONCLUSION
This study has verified that there was a significant decrease 
in healthcare utilisation in Korea during the time of 
COVID-19 pandemic compared with the previous year, 
which is aligned with other studies on healthcare util-
isation. However, the magnitude of change increases as 
the size of healthcare institutions decreases. The greatest 
decrease occurred at small hospitals followed by medical 
clinics. This study raises a political question of how to 
support these small healthcare institutions at the time of 
an infectious disease pandemic and whether healthcare 
in small healthcare institutions is really non-essential. But 
given that small clinics and hospitals are important and it 
is clear that they are affected by environmental factors, it 
follows that healthcare policy-makers need to pay more 
attention to whether there could be gaps in the provision 
of everyday healthcare.
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