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Abstract: Amid the COVID-19 pandemic, vaccination coverage may decline due to limited accessibil-
ity to healthcare. We assessed the impact of the COVID-19 pandemic on vaccination coverage and the
incidence of vaccine-preventable diseases (VPDs) in the Republic of Korea. National vaccination cov-
erage of 10 essential vaccines administered to children between January-June 2019 and January-June
2020 was analyzed. The national incidence of selected VPDs was compared for the corresponding
periods. During the COVID-19 outbreak, the vaccination rate in children aged 0-35 months in Korea
did not decrease significantly, whereas the vaccination rate for children aged 4-6 years decreased by
1.4-1.9%. The overall incidence of VPDs decreased by 10-50% between 2019 and 2020, especially with
varicella. Thus, the COVID-19 pandemic did not result in a decrease in vaccination coverage among
Korean children, which prevented a surge in VPD incidence. Maintaining essential vaccination
coverage without interruption is important during the response to the COVID-19 pandemic.
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1. Introduction

Vaccination is one of the most effective ways to prevent and control vaccine-preventable
diseases (VPDs). The management of vaccine-preventable disease (VPD) during the coro-
navirus disease (COVID-19) pandemic is a challenge in many countries due to various
reasons, from inaccessibility to healthcare to a surge in capacity. Nonetheless, if immuniza-
tion services are not sustained, there is likely to be an increase in the incidence of VPDs,
as seen in the Ebola outbreak in West African countries [1]. To prevent a simultaneous
epidemic of COVID-19 and VPD and to prevent outbreaks of VPD after the COVID-19
pandemic has passed, operation of the vaccination system should be continued without
interruption [2]. In 2020, private clinics and public sectors were informed additionally on
safe vaccination practice by adherence to infection control and prevention policy within
the primary care sites in South Korea.

Herein, we aimed to compare the national vaccination coverage in Korea in the period
from January to June 2020 during the COVID-19 pandemic with that in the same period
in 2019.

2. Materials and Methods

Vaccination coverage was calculated based on the resident registration population
data of the Korean Ministry of Public Administration and Security [3]. The immunization
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registry covers 100% of national immunization provided in the country, and therefore
is not a sampled estimate of coverage. Vaccination record data were obtained from the
computerized registration data of the integrated vaccination management system of the
Korea Disease Control and Prevention Agency (KDCA) [4]. The KDCA receives the
vaccination data of the National Immunization Program (NIP) electronically from public
health centers and private medical institutions across the country (Figure 1). We used
vaccination data for children under the age of 6 years enrolled in NIP from January to June
2019 and January to June 2020. Vaccination records were extracted on 14 August 2020.
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Figure 1. Scheme for Immunization Registry Information System (IRIS) in Korean National
Immunization Program (NIP).

The vaccination coverage was calculated as the proportion of vaccinated individuals
who completed vaccination according to the standard vaccination schedule. Bacillus
Calmette-Guérin (BCG) vaccine coverage was calculated as the proportion of children
who completed the vaccination by 1 month of age, and hepatitis B (HepB) vaccination
coverage was calculated as the proportion of children who completed the first vaccination
within 24 h of birth and completed the 2nd and 3rd vaccinations between 1 and 6 months
of age, respectively. Diphtheria-tetanus-acellular pertussis (DTaP) vaccine coverage was
calculated as the proportion of children who completed 3 basic vaccinations at 2, 4, and
6 months of age and the 2 booster vaccinations between 15 and 18 months and 4 and 6
years of age. Inactivated polio vaccine (IPV) coverage was calculated as the proportion of
children who completed the basic vaccination at 2, 4, and 6 months of age and completed
the booster vaccination between 4 and 6 years of age. Haemophilus influenzae type b vaccine
(Hib) and pneumococcal conjugate vaccine (PCV) vaccination coverage were calculated as
the proportion of children who completed the basic vaccination at 2, 4, and 6 months of age
and the proportion of children who completed booster doses between 12 and 15 months of
age. Measles-mumps-rubella (MMR) vaccine coverage was calculated as the proportion
of children who completed the second vaccination between 4 and 6 years of age after a
first vaccination between 12 and 15 months of age. Varicella (VAR) vaccination coverage
was calculated as the percentage of children who completed the first vaccination between
12 and 15 months of age. Hepatitis A (HepA) vaccination coverage was calculated as the
proportion of children who completed the second dose at least 6 months after the first dose
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and between 12 and 23 months of age. Japanese encephalitis (JE) vaccination coverage was
calculated as the proportion of children who completed the 2nd vaccination between 12 and
23 months of age, received the 3rd vaccination 12 months later, and received 1 additional
vaccination before the age of 6 years. The 23-valent pneumococcal polysaccharide vaccine
coverage was calculated as the proportion of adults aged 65 years who received a single
dose of 23-valent vaccine during the study period.

The incidence of hepatitis B, pertussis, tetanus, Hib type b invasive disease, inva-
sive pneumococcal disease, measles, mumps, and rubella during the periods January to
June 2018 and January to June 2020 was compared using the national notifiable disease
surveillance data reported to the Korea Disease Control and Prevention Agency (KDCA).

This study only used aggregated data that did not identify individuals; as per Korean
legislation and rules, it did not require ethical review and approval. The requirement for
informed consent did not apply.

3. Results

The vaccination coverage in 2020 was generally sustained at a comparable level as
in 2019 (Table 1). The vaccination rate for one BCG vaccination in the prior 12 months,
HepBl1-HepB3, DTaP1-DTap3, IPV1-IPV3, Hib1-Hib3, and PCV1-PCV3 increased by
1-1.3% in 2020. Of the vaccines administered before the age of 3 years, the vaccination
coverage of the VAR, MMR, and HepA vaccines starting one year after birth decreased by
0.1-0.3%. The age group with the largest reduction in vaccination coverage was children
aged 4-6 years, among whom vaccination coverage decreased by 1.4-1.9%.

The incidence of varicella and mumps, which occur mainly in schools between March
and April at the beginning of the school year, each decreased by 50% in 2020 (Figure
2A). Invasive pneumococcal infection, pertussis, and hepatitis B incidence decreased by
approximately 12-40% in 2020 (Figure 2B). The incidence of tetanus, which averages <20
cases per year, and the incidence of Hib and rubella, which average 2 to 4 cases per year,
were similar in the first half of 2019 and 2020 (Table 2). Measles has maintained an annual
incidence of approximately 10 to 20 cases per year since 2015. In the first half of 2019, 169
cases were reported, but in half of 2020, 6 cases were reported, which is comparable to the
incidence prior to 2019 (Table 2).
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Table 1. Comparison of vaccination coverage in January to June 2019 and January to June 2020.

January to January to
Age Group Vaccine June 2019 June 2020 Change (%)
Coverage Coverage
(%) (%)

BCG 97.6 98.9 1.3

Ist 98.0 99.1 1.1

HepB 2nd 98.0 99.1 1.1

3rd 94.4 96.1 1.7

Ist 97.8 98.9 1.1

6 mo DTaP 2nd 97.3 98.3 1.0

3rd 9.7 94.1 14

Ist 97.8 98.9 1.1

PV 2nd 97.3 98.3 1.0

3rd 92.6 94.1 15

Ist 97.8 98.9 1.1

Hib 2nd 97.3 98.2 0.9

3rd 92.4 93.9 15

Ist 97.7 98.9 12

PCV 2nd 97.0 98.1 1.1

3rd 90.0 92.4 24

Hib 4th 89.3 90.8 15

12-15 mo PCV 4th 88.3 89.9 16
MMR Ist 95.7 95.5 02
Var 95.5 95.4 —0.1

15-18 mo DTaP 4th 88.5 88.8 0.3
HepA Ist 97.1 96.9 02
12-23mo B 1st 97.0 96.7 —03
2nd 96.7 96.4 -03

2435 mo HepA 2nd 93.6 95.0 14

JE 3rd 90.3 90.6 0.3
DTaP 5th 95.4 93,5 -19
48-72 mo IPV 4th 96.3 94.4 -19
MMR 2nd 96.5 94.8 -17
JE 4th 91.0 89.6 ~14
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Figure 2. Vaccine-preventable disease notifications (2018-2020). The incidence of the most
vaccine-preventable diseases decreased in January to June 2020 during the COVID-19
pandemic. (A) Varicella and mumps (B) invasive pneumococcal infections, pertussis,
hepatitis B.

Table 2. Number of vaccine-preventable disease notifications according to period.

Infectious Disease Janurary-June 2018 Janurary-June 2019 Janurary-June 2020

Tetanus 16 17 15
Huaemophilus influenzae
type b 2 0 1
Rubella 0 4 2
Measles 11 169

4. Discussion

In this study, we found sustained vaccination coverage in Korean children during
the COVID-19 pandemic in the setting of stringent social distancing measures and with
limited mass gathering events in the first half of 2020. This finding is largely due to the
strong public vaccination program that had been in place. The Korean NIP is characterized
by full free support for national vaccinations of children under 12 years of age and the
management of the vaccination ability of the individual using an integrated vaccination
management system [3]. The vaccination registration project has been implemented since
2002 to systematically manage individual vaccination records by developing and distribut-
ing a vaccination record registration system using information technology infrastructure
and establishing a record management system [5]. In the early stages of development,
only provision of vaccination service was provided, but now, the service’s issuance of
vaccination certificates makes it easier to verify vaccination history, and the operation of
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an adverse reaction monitoring system after vaccination has been extended to ensure safe
vaccination [6].

Another key to maintaining vaccination coverage has been the endeavor to ensure
that children have access to convenient and safe vaccination services at minimal cost in
Korea. The national vaccination program in Korea started providing free vaccination
in the public sector in 1957, expanded to a pilot project to provide government support
to cover essential vaccination costs by private medical institutions in 2009, and further
expanded to provide government support for free vaccination in 2014 [7]. The expansion
of government support has improved access so that individuals requiring vaccination can
conveniently receive them at medical institutions close to their residence [8]. The budget
for government support for vaccination by private sectors increased by 18 times from
USD 14,977,000 in 2014 to USD 276,230,000 in 2020 [6]. The average vaccination coverage
(97%) for children aged 3 years in Korea [9] is 2-10 percentage points higher than that
in the United States [10], United Kingdom [11], and Australia [12]. Financial support for
essential vaccines, the provision of advance/delayed notification information services for
vaccination schedule management, and the systematic management of vaccination records
by operating the vaccination computerized registration system are the main contributory
factors to maintaining high vaccination coverage [8].

The social distancing measures in 2020 have not only impacted the immunization
practice and coverage, but they have also affected the incidence of vaccine-preventable
diseases that are transmissible between persons. The VPD incidence in the first half of 2020
decreased from 2019. Factors such as social distancing campaigns, wearing masks, hand
washing, delays in schools opening to students, and online classes may have influenced the
decrease in VPD incidence. A recent study found a modest decline in incidence for mumps
and varicella, while little has changed for hepatitis B incidence. This difference may be
attributable to the mode of transmission and affected age (adults rather than children) [13].
However, if vaccination is neglected due to complacency, the risk of resurgence of VPDs
exists; therefore, vaccination should be performed without interruption. In crisis situations,
such as the COVID-19 pandemic, it will be very difficult to continue immunization without
interruption. However, if medical staff and vaccinees follow the quarantine rules and
maintain vaccination without interruption, it is expected that they will be able to return
to their daily routine sooner without additional measures for the epidemic of infectious
diseases after the end of COVID-19. Health authorities should continuously inform the
public of the importance of vaccination and guide them so that vaccination can be provided
continuously, and the vaccinees should also follow the quarantine rules and endeavor to
complete vaccination according to the standard schedule.

The World Health Organization issued a guideline recommending the maintenance of
vaccinations on 26 March, foreseeing a possible decline in vaccination demand due to the
COVID-19 pandemic [2]. The guidelines set vaccination priorities and described measures
to ensure that vaccinations are performed under safe conditions and that if vaccination
services are interrupted due to COVID-19, a catch-up vaccination strategy is established
once the COVID-19 epidemic has ended. In this context, we have also implemented a
policy to promote vaccination at private clinics. Considering the increasing number of
vaccinations provided in private clinics, a guide for safe vaccination was created and
released to private clinic staff and the public on 27 April 2020. In the guidebook, the items
to be followed by the vaccinee or guardian and those to be followed by private clinics
were organized separately. In the case of vaccinees or guardians, they are required to
book in advance at a private clinic, answer a questionnaire, be limited to the minimum
number of people required for the vaccination, and wear a mask. In the waiting room,
a sufficient distance of approximately 2 m must be maintained, and hand sanitization
must be thoroughly conducted when entering and exiting private clinics. Private clinics
are required to adjust the number of visitors by making reservations in advance and to
check visitors for fever. When vaccination is performed, medical staff are required to
wear protective equipment, to separate the vaccination area from the treatment area, and
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to separate the path between vaccinees and patients with health problems to minimize
contact.

Our findings have a number of limitations. Firstly, we used aggregated, deidentified
data to perform an ecological study, which is limited because the measures of vaccine
coverage and VPD incidences are only a proxy based on the average in the population.
Caution is needed when applying grouped results to the individual level. Secondly, during
the COVID-19 pandemic, data on reportable VPDs may not be representative in the setting
when patients do not visit clinics/hospitals for medical care. Although mandated by
law, we do not know the estimation for the reporting rate of nationally notifiable diseases.
Despite these limitations, we believe that our data may represent the trend in countries with
long-standing vaccination policies that resulted in changes in the epidemiological patterns
of VPDs. Our observation may aid in establishing baseline data for future discussion
regarding vaccination strategies and, moreover, may serve as a reference for other countries
when they are planning vaccination policy in the setting of the COVID-19 pandemic.

As we have been in the COVID-19 pandemic for several months, there is a surge
of cases in many parts of the world. Traditional pandemic preparedness plans address
containment and mitigation strategy against novel pathogens. However, given the limited
pharmaceutical intervention, maintaining the essential health services including immu-
nization will affect the net public health safety afterwards.

In conclusion, we found that the COVID-19 outbreak did not significantly affect the
childhood vaccination rate in Korea in the setting of strong accessibility to care conferring
high routine vaccination coverage. It is important that every country makes special efforts
to provide uninterrupted vaccination to protect public health amid the global COVID-19
pandemic.
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