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Abstract 

Background: Health systems have become financially fragile owing to the economic recession caused by the 
COVID‑19 pandemic. However, small primary care businesses have received less policy attention than public health 
and secondary care. We aimed to estimate the impact of COVID‑19 on the number of active small primary care busi‑
nesses in South Korea.

Methods: We selected clinics, dental clinics, oriental clinics, and pharmacies as primary care businesses. Our estima‑
tion took advantage of regional variations in COVID‑19 cases in South Korea. We determined the number of active 
primary care businesses from 2019 1Q to 2021 1Q on a quarterly basis, and conducted interrupted time series analysis 
to estimate the effects of COVID‑19 on this sector.

Results: This study found no significant increase or decrease in the number of clinics, dental clinics, and oriental clin‑
ics immediately after the pandemic began or in the time trends after the pandemic. However, there was a significant 
increase in the number of pharmacies immediately after the pandemic. The most affected area presented different 
trends in the number of pharmacies, dental clinics, and oriental clinics.

Conclusions: Impact of the pandemic on the number of active small primary care business were low in South Korea. 
However, the impact varied according to the type of primary care setting and severity of the pandemic. The additional 
public health role of primary care could be associated with the sustenance of primary care businesses.
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Background
The Director-General of the World Health Organization 
(WHO) on January 30, 2020 declared that the coronavi-
rus disease 2019 (COVID-19) constituted a Public Health 
Emergency of International Concern [1]. By July 27, 2021, 
the global number of confirmed cases of COVID-19 
had reached 194 million and the number of deaths had 

increased to 4 million, while a total of 3.696 billion vac-
cine doses had been administered [2]. In South Korea, 
the number of confirmed COVID-19 cases and deaths 
had reached 191,531 and 2079, respectively, by July 27, 
2021 [2]. As the number indicates, COVID-19 has caused 
a substantial burden on health systems worldwide [3–5].

COVID-19 has had a tremendous impact on the econ-
omy [6–8] as well as public health [3–5]. Governments 
have devised various interventions to prevent the spread 
of COVID-19 in order to protect their health systems 
from being overwhelmed [9–16]. The interventions range 
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from social and physical distancing restrictions [9–11] 
to government-mandated stay-at-home rules [12, 13], 
business closures [13, 14], and lockdowns [15, 16]. These 
measures, combined with the fear of infection, have inev-
itably led to radical shifts in contemporary lifestyles and 
working habits [17, 18]. These interventions have inten-
tionally or unintentionally contributed to an economic 
recession [19, 20]. It is reasonable to expect the pandemic 
to have a negative impact on business. Globally, difficul-
ties in accessing goods and services, decreased sales and 
revenue, business closures, and widespread layoffs due to 
the pandemic have been reported [21].

Health systems have not been immune to the economic 
recession. It is a well-documented fact that health care 
utilization, including physician consultations, specialist 
referrals, and hospital admissions, has decreased during 
the pandemic [22–24]. Note that the decrease in health 
care utilization is due to the overwhelm generated by the 
pandemic, not to lack of demand. Furthermore, the pan-
demic has exacerbated the precariousness of small busi-
nesses around the world [25, 26]. The number of small 
businesses in the United States decreased substantially 
during the COVID-19 outbreak [27]. In a survey of pri-
mary care physicians in the United States, 6% reported 
the closure of their practice and 35% reported layoffs 
[28]. In South Korea, the majority of primary care busi-
nesses, including clinics, dental clinics, oriental clinics, 
and pharmacies, are privately owned and small-scale 
businesses in terms of financial resources [29], implying 
that the nation’s primary care business is financially frag-
ile. Furthermore, primary care has received less policy 
attention than public health and secondary care [30], and 
studies investigating the effects of COVID-19 on small 
primary care businesses are scarce. This study sought 
to estimate the impact of COVID-19 on the number of 
active small primary care businesses in South Korea. To 
this end, we determined the number of active primary 
care businesses from 2019 1Q to 2021 1Q on a quarterly 
basis and conducted interrupted time series analysis to 
estimate the effects of COVID-19 on this sector.

The COVID‑19 pandemic in South Korea and three areas
Supplement 1 describes basic characteristics of three 
areas, including metropolitan, the most affected, and the 
remaining area. The first case of COVID-19, a passen-
ger who arrived at Incheon International Airport, Seoul 
from Wuhan, China, was detected on January 20, 2020 
[31]. Within a month after the first case was detected, 
the cumulative number of cases increased slightly. There 
have been four peaks so far, with the nation currently 
witnessing the fourth peak. The first, second, third, and 
fourth peaks were observed in February 2020, August 
2020, November 2020, and July 2021, respectively.

The first peak was associated with Shincheonji 
Church, with over 5000 cases linked to the church after 
the first church member tested positive on February 18, 
2020 [31]. The event caused cluster infections among 
members and non-members of the church in Gyeong-
sangbuk-do Province and Daegu. Until March 31, 2020, 
the accumulated number of COVID-19 cases in these 
areas was 7984, or nearly 82% of the total of 9786 cases. 
Therefore, we defined these areas as the most affected 
area during the initial stage of the pandemic (the most 
affected area). The second peak was related to the 
demonstration of far-right groups and the Sarang Jeil 
church in Seoul [32]. The protesters violated the quar-
antine regulations and gathered in Gwanhwamun Plaza 
in Seoul on August 15, 2020. After the demonstration, 
the number of COVID-19 cases in Seoul, Incheon, and 
Gyeonggi-do Province increased substantially. The 
number of cases in these areas as a percentage of the 
overall cases increased from 22% (2860/12,800) on June 
30, 2020, to 46% (9496/20,584) on September 30, 2020. 
We defined these areas as the metropolitan area. The 
third and fourth peaks were consequences of the relax-
ation of the social and physical distancing regulations 
[32]. On March 31, 2021, the number of accumulated 
cases in the metropolitan area, the remaining area, and 
the most affected area were 62,808 (66%), 20,607 (22%), 
and 12,085 (13%), respectively.

Methods
Study overview
This study determined the number of active primary 
care businesses from 2019 1Q to 2021 1Q on a quarterly 
basis and conducted interrupted time series analysis 
to estimate the effects of COVID-19 on this sector. We 
selected (physician) clinics, dental clinics, oriental clinics, 
and pharmacies as primary care businesses. These clinics 
and pharmacies are privately owned and provide primary 
care services under the National Health Insurance [29]. 
Our estimation took advantage of regional variations in 
COVID-19 cases in South Korea. Regional variations in 
COVID-19 cases and the case fatality rate were policy 
concerns in South Korea [31]. During the initial stage of 
the outbreak, a rapid surge in COVID-19 cases occurred 
in the most affected area. On March 26, 2020, the total 
number of patients in the most affected area as a percent-
age of all COVID-19 cases in the country was 82% (7984 
out of 9786). The following two characteristics provided 
grounds for a natural experimental study design. The 
most affected area became a “ghost city” without lock-
downs in the area. The concentration of COVID-19 cases 
in the most affected area was not associated with any 
other underlying social and economic factors.
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Data sources
The Health Insurance Review and Assessment Service 
(HIRA) provides information on all health care institu-
tions in South Korea on a quarterly basis for the last 3 
years. We requested HIRA to provide related data from 
2019 1Q to 2021 1Q. The data listed all kinds of health 
care institutions with detailed information on their 
names and locations.

Statistical analysis
We aggregated the number of primary health care insti-
tutions on a quarterly basis, separated the institutions 
according to their location, and then re-aggregated 
the number of institutions by location. As we already 
explained, locations were classified as the metropolitan 
area, the most affected area, and the remaining area. To 
describe time trends in the number of institutions, we 
calculated the compounded annual growth rate (CAGR) 
during the study period.

EV: Ending Value. BV: Beginning Value. N: Number of 
periods.

Then, we applied interrupted time series analysis to 
estimate the effects of COVID-19 on primary care busi-
nesses. The coefficients of β0, β1, β2, and β3 indicated the 
baseline level of the institutions, the trends in the num-
ber of institutions before the pandemic, the immediate 
effect of the pandemic, and the trends in the number of 
institutions after the pandemic began, respectively [33]. 
The error term εt indicates deviation from the fitted 
model [34]. We conducted Durbin-Watson test to detect 
the presence of autocorrelation at lag 1 in the error term 
and accepted null hypothesis (true autocorrelation is 0). 
Thus, we applied ordinary least squares regression, which 
provides no adjustment for autocorrelation [35]. Data 
management and analysis were performed using R statis-
tical software (version 4.1.2). Statistical significance was 
noted when p-values were less than 0.05.

Yt: the aggregated number of health care institutions.
Tt: a continuous variable indicating the quarter that has 
passed from the start of the study period.Dt: a dummy 
variable indicating the pre-pandemic period (0) or intra-
pandemic period (1) (2020 1Q).Pt: a continuous variable 
indicating the time that has passed since the occurrence 
of the pandemic.

CAGR =

{

(

EV

BV

)
1

n

− 1

}

X 100

Yt = β0 + β1Tt + β2Dt + β3Pt + εt

Results
Number of primary care business owners
Figure 1 describes the changes in the number of primary 
care institutions from 2019 1Q to 2021 1Q. There were 
31,992 clinics, 22,258 pharmacies, 17,768 dental clin-
ics, and 14,354 oriental clinics in 2019 1Q. The numbers 
increased to 33,442 clinics, 23,514 pharmacies, 18,372 
dental clinics, and 14,536 oriental clinics in 2021 1Q. 
During the study period, pharmacies had the highest 
CAGR (2.78%), followed by clinics (2.24%), dental clinics 
(1.69%), and oriental clinics (0.63%).

Fig. 2 describes the changes in the number of primary 
care institutions categorized into three areas: the metro-
politan area, the most affected area, and the remaining 
area. In 2019 1Q, about 53% of the 31,992 clinics were 
distributed across the metropolitan area, 38% across the 
remaining area, and 10% in the most affected area. In 
2021 1Q, the respective distribution percentages of the 
33,442 clinics were 54, 37, and 9%. The CAGR during 
the study period was highest for the metropolitan area 
(3.09%), followed by the most affected area (1.41%) and 
the remaining area (1.11%). Similarly, 49% of the 22,258 
pharmacies were distributed across the metropolitan 
area, 40% across the remaining area, and 11% across the 
most affected area in 2019 1Q; the distribution percent-
ages across the three areas did not change in 2021 1Q. 
The CAGR during the study period was highest in the 
metropolitan area (3.28%), followed by the remaining 
area (2.44%) and the most affected area (1.73%).

Effects of COVID on small primary care business owners
Table 1 presents the main results of the interrupted times 
series analysis. A significant increase in the time trends 
before the pandemic was observed for clinics (185.1, 
p <  0.0001), pharmacies (95.0, p <  0.0001), dental clinics 
(76.6, p <  0.0001), and oriental clinics (32.8, p <  0.0001). 
The immediate effect of the pandemic and the time 
trends after the start of the pandemic were not signifi-
cant for the number of clinics, dental clinics, and oriental 
clinics. However, the immediate effect of the pandemic 
(279.9, p = 0.0001) and the time trends after the start 
of the pandemic (44.8, p = 0.0084) were significant for 
pharmacies.

Table  2 presents the results of the interrupted time 
series analysis by area. In the case of clinics, we found 
results that were consistent with the main analyses. The 
number of clinics increased significantly in the three 
areas before the pandemic. The immediate effect of the 
pandemic and the time trends after the start of the pan-
demic were not significant. In the case of pharmacies, 
we found results that were not consistent with the main 
analyses. When we separated pharmacies by location, 
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we found that the number of pharmacies increased sig-
nificantly immediately after the pandemic in the met-
ropolitan area (135.6, p = 0.0001), the remaining area 
(120.5, p = 0.0002), and the most affected area (23.8, 
p = 0.0045). Furthermore, the time trends after the start 
of the pandemic were significant in the metropolitan 
area (21.6, p = 0.0084) and the remaining area (26.1, 
p = 0.0038). We found interesting results for the most 
affected area. The time trends for the number of dental 
clinics after the start of the pandemic presented a sig-
nificant decrease, and the immediate effect of the pan-
demic on the number of oriental clinics also presented a 
significant decrease.

Discussion
COVID-19 has exacerbated the precariousness of small 
businesses around the world [25–27]. Health systems 
have not been immune to the economic recession. How-
ever, primary care has received less policy attention than 
public health and secondary care [30], and studies inves-
tigating the effect of COVID-19 on small primary care 
businesses are scarce. This study estimated the impact 
of COVID-19 on small primary care businesses in South 
Korea.

Interpretation of the study findings
In the current study, we noticed that the number of 
primary care businesses had continuously increased 
before the pandemic. There was no significant increase 
or decrease in the number of clinics, dental clinics, and 
oriental clinics after the start of pandemic or in the time 
trends after the start of the pandemic. However, the 
number of pharmacies increased significantly immedi-
ately after the start of pandemic. When we conducted 
additional analyses by areas, we found a heterogeneous 
impact of COVID-19 on small primary care businesses 
in the South Korean settings. The most affected area 
presented different trends in the number of pharmacies, 
dental clinics, and oriental clinics.

We used the aggregated number of institutions for 
analysis. Four scenarios were possible for the individual 
institutions. First, business owners continuously ran 
their business during the study period. Second, the origi-
nal owners closed their business, which was taken over 
by other persons. Third, owners closed their business 
without someone’s taking over. Fourth, owners started 
a new business without taking over someone else’s busi-
ness. The first and second scenarios do not influence the 
total number of institutions, while the third and fourth 
do. If the number in the fourth category exceeds that in 
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the third category, the total number of institutions would 
increase. Thus, the increase in the number of pharmacies 
indicates that the number of new pharmacies exceeded 
that of closed pharmacies without someone’s taking over.

Non‑declining trends in the number of primary care 
businesses
In the United States, physicians running small businesses 
reported steep declines in the number of patients and 
practices [23]. Even though the government has lifted 
some of the restrictions imposed on non-COVID-19 
care, the decline in revenue is not expected to bounce 
back to pre-pandemic levels in the foreseeable future 
[28]. Furthermore, in a survey of 558 primary care physi-
cians in the United States, 6% reported a closure of their 
practice and 35% reported layoffs [28]. In contrast to the 
scenario in the United States, we found no decrease in 
the number of primary care businesses in South Korea.

This interesting trend in South Korea can be explained 
by several factors. First, the South Korean government 
has successfully responded to the pandemic. From the 
initial stage of the outbreak, the government has suc-
cessfully adopted a test, trace, and treat strategy with 

extensive utilization of digital technology to cope with 
the pandemic [32]. The number of COVID-19 cases 
and case fatality rates in South Korea have been within 
the capacity of the health system [31]. The case fatal-
ity rate in South Korea (1.79%; 183/10,237) was lower 
than that in the United States (2.45%; 6856/279,512) on 
March 31, 2020. The gaps between the two countries 
widened on June 30, 2020 (2.16%; 283/13,089 versus 
4.68%;131,124/2,804,392) [2]. The successful response to 
the pandemic might be associated with a relatively less 
affected economy or fast economic recovery.

Second, the pandemic most likely did not significantly 
affect health care utilization, thus helping sustain pri-
mary care businesses. In South Korea, total outpatient 
visits and pharmacy visits for picking up prescribed 
medication in 2020 1Q decreased by 8.28 and 6.86%, 
respectively, compared to 2019 1Q. However, the total 
cost of outpatient visits decreased only by 0.31% while 
that of pharmacy visits increased by 3.62% during the 
same period [36]. These figures indicate that patients 
visited health care institutions less frequently during 
the pandemic, but the average cost per visit increased 
significantly. Similarly, in Canada, the number of small 
businesses in the health sector increased by 11.4% in the 
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first 5 months of 2020 compared to 2019 [13]. Other sec-
tors such as art, culture, recreation, and sports (− 14.8%), 
education, law, and government services (− 13.6%), and 
sales and service (− 12.8%) witnessed a decrease in the 
number of small businesses [13].

Third, small primary care businesses have been adjust-
ing in various ways to the changing business environ-
ment caused by the pandemic. Starting new clinics or 
pharmacies requires substantial investment during the 
initial stage [37, 38]. The average start-up cost for a small 
business was 102 million Korean Won (KRW) in 2019 
[37], while the estimated average start-up cost for a clinic 
ranged from 300 million KRW to 500 million KRW [38]. 
Given the substantial sunk cost, closing their business 
might be difficult for owners of clinics and pharmacies. 
They would reduce the number of employees instead of 
closing their business.

Increasing trends in the number of pharmacy businesses
The number of pharmacies increased immediately after 
the start of the pandemic, and the time trends after the 
start of the pandemic still presented positive values. 
These typical trends could be explained by the character-
istics of pharmacies in South Korea.

First, starting a new pharmacy business has been char-
acterized by seasonality. The national examination for 
acquiring a pharmacist license is conducted in January 

Table 1 Main results of interrupted time series analysis

Coefficient SE P‑value

Clinic

 Time 185.1 15.99 <  0.0001

 Event − 53.3 47.98 0.3170

 Time Since Event −5.8 19.59 0.7790

 Constant 32,008.1 29.92 <  0.0001

Pharmacy

 Time 95.0 8.70 0.0001

 Event 279.9 26.12 0.0001

 Time Since Event 44.8 10.66 0.0084

 Constant 22,253.5 16.29 <  0.0001

Dental clinic

 Time 76.6 3.81 <  0.0001

 Event −14.9 11.43 0.2490

 Time Since Event −1.2 4.66 0.8070

 Constant 17,776.1 7.13 <  0.0001

Oriental clinic

 Time 32.8 7.33 0.0065

 Event −41.2 22.01 0.1201

 Time Since Event −12.4 8.98 0.2261

 Constant 14,371.8 13.72 <  0.0001

Table 2 Results of interrupted time series analysis by area

Metropolitan area The most affected area The remaining area

Coefficient SE P‑value Coefficient SE P‑value Coefficient SE P‑value

Clinic

 Time 137.0 8.66 <  0.0001 15.7 2.06 0.0006 32.4 6.17 0.0033

 Event −7.3 25.99 0.790 −13.3 6.20 0.0850 −32.7 18.51 0.1375

 Time Since Event −12.1 10.61 0.306 −5.8 2.53 0.0707 12.1 7.55 0.1702

 Constant 16,891.0 16.21 <  0.0001 3060.7 3.87 <  0.0001 12,056.4 11.54 <  0.0001

Pharmacy

 Time 61.0 4.19 <  0.0001 9.6 1.62 0.0019 24.4 4.20 0.0021

 Event 135.6 12.58 0.0001 23.8 4.87 0.0045 120.5 12.61 0.0002

 Time Since Event 21.6 5.13 0.0084 −2.9 1.99 0.2051 26.1 5.14 0.0038

 Constant 10,977.0 7.84 <  0.0001 2341.1 3.04 <  0.0001 8935.4 3.04 <  0.0001

Dental clinic

 Time 43.1 2.69 <  0.0001 5.2 1.53 0.0193 28.3 2.76 0.0001

 Event −14.9 8.08 0.125 5.2 4.58 0.3086 −5.2 8.30 0.5586

 Time Since Event 3.8 3.29 0.301 −5.1 1.87 0.0417 0.1 3.39 0.9776

 Constant 9851.1 5.03 <  0.0001 1540.7 2.86 <  0.0001 6384.3 5.17 <  0.0001

Oriental clinic

 Time 21.1 4.56 0.0057 3.9 1.82 0.0860 7.8 2.45 0.0244

 Event −24.5 13.7 0.1337 −8.3 5.48 0.0190 −8.4 7.35 0.3049

 Time Since Event −5.6 5.59 0.3626 −3.7 2.23 0.1590 −3.1 3.00 0.3490

 Constant 7389.1 8.54 <  0.0001 1513.4 3.419 <  0.0001 5469.3 4.58 <  0.0001
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every year, and the results are released in February [39]. 
In 2009, the curriculum for the College of Pharmacy was 
reorganized from a four-year system to a six-year sys-
tem [39]. Students who had completed the second year 
of college or higher were eligible to take the pharmacy 
education eligibility test (PEET) [39]. The new curricu-
lum required at least two additional years to become a 
pharmacist. As it takes more time and resources to be a 
pharmacist, the majority of newly licensed pharmacists 
made conservative choices in their careers after gradu-
ation [40]. Furthermore, the current role of pharmacists 
is limited to medicine-centered services [41], implying 
that the majority of newly licensed pharmacists initiate 
their career at community pharmacies and some start 
their own pharmacy business. Thus, the increased num-
ber of pharmacies immediately after the start of the pan-
demic can be partially explained by the graduation effect. 
Approximately, 2000 pharmacists were newly licensed in 
February 2020 [39].

Second, the South Korean government assigned new 
roles to pharmacies during the initial stage of the pan-
demic. Securing, distributing, and wearing face masks 
are critical prevention strategies for coping with the pan-
demic. The government supported the production of face 
masks in response to the surge in demand, and released a 
“plan on managed distribution of face masks” on March 
5, 2020, introducing the concept of “public masks” [42]. 
From March 6 to May 31, 2020, pharmacies were in charge 
of the “fair” distribution of face masks. In particular, pub-
lic masks were distributed at pharmacies, and a purchase 
limit of two public masks per person per week was intro-
duced. The purchase limit was managed by a drug utili-
zation review system installed at pharmacies. The newly 
added public health role of pharmacies seemed to offset 
the decline in pharmacy sales during the pandemic.

Study limitations
This study has several limitations. First, we used aggregated 
data to estimate the impact of COVID-19 on the number of 
active small primary care businesses in South Korea. Owing 
to the lack of micro-level data, the characteristics of the insti-
tutions and their owners were not considered in this study. 
Second, closing decisions and/or coping strategies against 
the pandemic might be associated with the financial and 
human resources of the institutions [13]. However, these 
variables were not controlled in this study. Third, we used the 
number of active primary care businesses as the dependent 
variable. The variable could not entirely capture the impact 
of the pandemic on primary care businesses. The pandemic 
might have driven changes in the revenue and employment 
model of primary care businesses [23]. Fourth, South Korea 
has successfully controlled the spread of COVID-19 [31]. 

Therefore, findings from this study cannot be generalized 
to other countries where the pandemic has had detrimental 
effects on their health systems. Furthermore, countries with 
a national health system might present different effects of the 
pandemic on primary care business [30]. Finally, the business 
environment changes rapidly, primarily based on the situa-
tion of the pandemic. As we already mentioned, there were 
four peaks in February 2020, August 2020, November 2020, 
and July 2021, respectively, with the fourth peak currently 
ongoing. The economic effect of the pandemic on small pri-
mary care businesses depends on the interaction between 
the intensity and the duration of the pandemic.

Conclusions
Health systems are financially fragile owing to the eco-
nomic recession caused by the pandemic. However, small 
primary care businesses have received less attention 
than public health and secondary care. We estimated the 
impact of COVID-19 on the number of small primary 
care businesses in South Korea using an interrupted time 
series analysis. Our estimation took advantage of regional 
variations in the severity of the pandemic, which pro-
vided grounds for a natural experimental study design. 
Impact of the pandemic on the number of active small 
primary care business were low in South Korea. However, 
the impact varied according to the type of primary care 
setting and severity of the pandemic. The additional pub-
lic health role of primary care could be associated with 
the sustenance of the number of primary care businesses.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12875‑ 022‑ 01676‑0.

Additional file 1: Supplement 1. Basic characteristics of three areas, 
including metropolitan, the most affected, and the remaining area.

Acknowledgements
This work was supported by the Ministry of Education of the Republic of Korea 
and the National Research Foundation of Korea (NRF‑2019S1A5A8032445).

Author’s contributions
KS conceived and designed the analysis, performed the analysis, and wrote 
the paper. The author(s) read and approved the final manuscript.

Funding
This work was supported by the Ministry of Education of the Republic of Korea 
and the National Research Foundation of Korea (NRF‑2019S1A5A8032445).

Availability of data and materials
The data‑sets used and/or analysed during the current study available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This work did not involve human participants, human materials, or human data.

https://doi.org/10.1186/s12875-022-01676-0
https://doi.org/10.1186/s12875-022-01676-0


Page 8 of 8Son  BMC Primary Care           (2022) 23:67 

Consent for publication
This work did not involve human participants, human materials, or human data.

Competing interests
The author declares no conflict of interest.

Received: 20 September 2021   Accepted: 28 March 2022

References
 1. World Health Organization. Statement on the second meeting of the Inter‑

national Health Regulations (2005) Emergency Committee regarding the 
outbreak of novel coronavirus (2019‑nCoV). Geneva: WHO; 2020. Available 
from: https:// www. who. int/ news/ item/ 30‑ 01‑ 2020‑ state ment‑ on‑ the‑ sec‑
ond‑ meeti ng‑ of‑ the‑ inter natio nal‑ health‑ regul ations‑ (2005)‑ emerg ency‑ 
commi ttee‑ regar ding‑ the‑ outbr eak‑ of‑ novel‑ coron avirus‑ (2019‑ ncov)

 2. World Health Organization. WHO Coronavirus (COVID‑19) Dashboard. 
Geneva: WHO; 2021. Available from: https:// covid 19. who. int/

 3. Armitage R, Nellums LB. COVID‑19 and the consequences of isolating the 
elderly. Lancet Public Health. 2020;5(5):e256.

 4. Hartley DM, Perencevich EN. Public health interventions for COVID‑19: 
emerging evidence and implications for an evolving public health crisis. 
Jama. 2020;323(19):1908–9.

 5. Heymann DL, Shindo N. COVID‑19: what is next for public health? Lancet. 
2020;395(10224):542–5.

 6. McKee M, Stuckler D. If the world fails to protect the economy, COVID‑
19 will damage health not just now but also in the future. Nat Med. 
2020;26(5):640–2.

 7. Cutler D. How will COVID‑19 affect the health care economy? JAMA Health 
Forum. 2020; American Medical Association.

 8. Michie J. The covid‑19 crisis–and the future of the economy and economics: 
Taylor & Francis; 2020.

 9. Venkatesh A, Edirappuli S. Social distancing in covid‑19: what are the mental 
health implications? Bmj. 2020;369.

 10. Thunström L, Newbold SC, Finnoff D, Ashworth M, Shogren JF. The benefits 
and costs of using social distancing to flatten the curve for COVID‑19. J 
Benefit‑Cost Anal. 2020;11(2):179–95.

 11. Qian M, Jiang J. COVID‑19 and social distancing. J Public Health. 2020;1‑3.
 12. Tull MT, Edmonds KA, Scamaldo KM, Richmond JR, Rose JP, Gratz KL. Psycho‑

logical outcomes associated with stay‑at‑home orders and the perceived 
impact of COVID‑19 on daily life. Psychiatry Res. 2020;289:113098.

 13. Bendavid E, Oh C, Bhattacharya J, Ioannidis JP. Assessing mandatory stay‑
at‑home and business closure effects on the spread of COVID‑19. Eur J Clin 
Investig. 2021;51(4):e13484.

 14. Ziedan E, Simon KI, Wing C. Effects of state COVID‑19 closure policy on non‑
COVID‑19 health care utilization. National Bureau of Economic Research. 2020.

 15. Sameer A, Khan MA, Nissar S, Banday MZ. Assessment of mental health and 
various coping strategies among general population living under imposed 
COVID‑lockdown across world: a cross‑sectional study. Ethics Med Publ 
Health. 2020;15:100571.

 16. Scherbina A. Assessing the Optimality of a COVID Lockdown in the United 
States. Econ Disast Clim Change. 2021:1–25.

 17. Balanzá‑Martínez V, Atienza‑Carbonell B, Kapczinski F, De Boni RB. Lifestyle 
behaviours during the COVID‑19–time to connect. Acta Psychiatr Scand. 
2020;141(5):399.

 18. Kniffin KM, Narayanan J, Anseel F, Antonakis J, Ashford SP, Bakker AB, et al. 
COVID‑19 and the workplace: Implications, issues, and insights for future 
research and action. Am Psychol. 2021;76(1):63.

 19. Hoehn‑Velasco L, Silverio‑Murillo A, de la Miyar JRB. The long downturn: 
The impact of the great lockdown on formal employment. J Econ Bus. 
2021;115:105983.

 20. Atkeson A. What will be the economic impact of COVID‑19 in the US? 
Rough estimates of disease scenarios: National Bureau of Economic 
Research; 2020.

 21. Desai S, Looze J. Business owner perceptions of COVID‑19 effects on the 
business: Preliminary findings. Kansas: Kauffman Foundation; 2020.

 22. Filippi MK, Callen E, Wade A, Coffman M, Westfall JM, Jabbarpour Y, et al. 
COVID‑19’s Financial Impact on Primary Care Clinicians and Practices. J Am 
Board Fam Med. 2021;34(3):489–97.

 23. Kamerow D. Covid‑19: Don’t forget the impact on US family physicians. BMJ. 
2020;368.

 24. Roy CM, Bollman EB, Carson LM, Northrop AJ, Jackson EF, Moresky RT. Assessing 
the indirect effects of COVID‑19 on healthcare delivery, utilization and health 
outcomes: a scoping review. Eur J Publ Health. 2021.

 25. Beland L‑P, Fakorede O, Mikola D. Short‑term effect of COVID‑19 on self‑
employed workers in Canada. Can Public Policy. 2020;46(S1):S66–81.

 26. Bartik AW, Bertrand M, Cullen ZB, Glaeser EL, Luca M, Stanton CT. How are 
small businesses adjusting to COVID‑19? Early evidence from a survey: 
National Bureau of Economic Research; 2020.

 27. Fairlie R. The impact of COVID‑19 on small business owners: Evidence from 
the first three months after widespread social‑distancing restrictions. J Econ 
Manag Strateg. 2020;29(4):727–40.

 28. Rubin R. COVID‑19’s crushing effects on medical practices, some of which 
might not survive. Jama. 2020;324(4):321–3.

 29. World Health Organization. Republic of Korea health system review. Manila: 
WHO Regional Office for the Western Pacific; 2015.

 30. Park S, Elliott J, Berlin A, Hamer‑Hunt J, Haines A. Strengthening the UK 
primary care response to covid‑19. BMJ. 2020;370.

 31. Son K‑B, Lee T‑j, Hwang S‑s. Disease severity classification and COVID‑19 
outcomes, Republic of Korea. Bull World Health Organ. 2021;99(1):62.

 32. Shin K‑Y. The Pandemic of the COVID‑19 and its Implications on Work and 
Life in South Korea. Seoul: Friedrich Ebert Stiftung Korea Office; 2021.

 33. Turner SL, Karahalios A, Forbes AB, Taljaard M, Grimshaw JM, McKenzie JE. 
Comparison of six statistical methods for interrupted time series studies: 
empirical evaluation of 190 published series. BMC Med Res Methodol. 
2021;21(1):134.

 34. Linden A. Conducting interrupted time‑series analysis for single‑and 
multiple‑group comparisons. Stata J. 2015;15(2):480–500.

 35. Newey WK, West KD. A simple, positive semi‑definite, heteroskedasticity and 
autocorrelationconsistent covariance matrix. Cambridge: National Bureau of 
Economic Research; 1986.

 36. Health Insurance Review and Assessment Service. Statistics on health care 
utilization in 2020 1Q. Wonju: HIRA; 2020. Available from: https:// www. hira. 
or. kr/ bbsDu mmy. do? pgmid= HIRAA 02004 50300 00& brdSc nBltNo= 4& brdBl 
tNo= 2406& pageI ndex=1

 37. Statistics Korea. Small business in South Korea in 2019. Daejeon: Statistics 
Korea; 2019. Available from: http:// kostat. go. kr/ portal/ korea/ kor_ nw/1/ 1/ 
index. board? bmode= read& aSeq= 387179

 38. Kim S‑Y. Estimated costs for start‑up hospitals. Maeilnews. 2009.
 39. Korea Health Personnel Licensing Examination Institute. Examination Guide. 

Seoul: Korea Health Personnel Licensing Examination Institute; 2021. Avail‑
able from: https:// www. kuksi won. or. kr/ subcnt/ c_ 2009/1/ view. do? seq= 7& 
itm_ seq= 06

 40. Huh S‑K. Career statistics on newly licensed pharmacists. Korea Pharmaceu‑
tical Association News 2018.

 41. Son KB, Choi S, Kim D. Public perceptions of the roles and functions of 
community pharmacies in the era of expanding scopes of pharmaceutical 
practice: A questionnaire survey in South Korea. Health Soc Care Commun. 
2019;27(4):1095–101.

 42. The government of South Korea. Plan on managed distribution of face 
masks. Sejong: The government of South Korea; 2020.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://www.who.int/news/item/30-01-2020-statement-on-the-second-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-outbreak-of-novel-coronavirus-(2019-ncov)
https://www.who.int/news/item/30-01-2020-statement-on-the-second-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-outbreak-of-novel-coronavirus-(2019-ncov)
https://www.who.int/news/item/30-01-2020-statement-on-the-second-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-outbreak-of-novel-coronavirus-(2019-ncov)
https://covid19.who.int/
https://www.hira.or.kr/bbsDummy.do?pgmid=HIRAA020045030000&brdScnBltNo=4&brdBltNo=2406&pageIndex=1
https://www.hira.or.kr/bbsDummy.do?pgmid=HIRAA020045030000&brdScnBltNo=4&brdBltNo=2406&pageIndex=1
https://www.hira.or.kr/bbsDummy.do?pgmid=HIRAA020045030000&brdScnBltNo=4&brdBltNo=2406&pageIndex=1
http://kostat.go.kr/portal/korea/kor_nw/1/1/index.board?bmode=read&aSeq=387179
http://kostat.go.kr/portal/korea/kor_nw/1/1/index.board?bmode=read&aSeq=387179
https://www.kuksiwon.or.kr/subcnt/c_2009/1/view.do?seq=7&itm_seq=06
https://www.kuksiwon.or.kr/subcnt/c_2009/1/view.do?seq=7&itm_seq=06

	The impact of COVID-19 on the number of active small primary care businesses by severity of the pandemic: evidence from South Korea
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	The COVID-19 pandemic in South Korea and three areas

	Methods
	Study overview
	Data sources
	Statistical analysis

	Results
	Number of primary care business owners
	Effects of COVID on small primary care business owners

	Discussion
	Interpretation of the study findings
	Non-declining trends in the number of primary care businesses
	Increasing trends in the number of pharmacy businesses
	Study limitations

	Conclusions
	Acknowledgements
	References


