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Brief communication

Seroprevalence of mumps in
healthcare workers in South
Korea

Mumps is contagious disease and maintaining immunity to mumps in healthcare worker (HCW)
is important for preventing transmission in the hospital. We evaluated the seroprevalence of
mumps in HCWs in a tertiary care hospital in Republic of Korea. A total of 6,055 HCWs born be-
tween 1950 and 1995 underwent antibody testing. The overall seropositivity rate of mumps was
87% (95% confidence interval, 86%—87%). Our data indicates that, in Korean HCWs, testing
for mumps antibody followed by mumps vaccination is more appropriate than routine mumps
vaccination without testing for mumps antibody.

Keywords: Mumps, Measles-mumps-rubella vaccine, Health personnel, Seroepidemiologic
studies

Mumps, a contagious disease, is transmissible by respiratory droplet particles and is
vaccine-preventable [1]. The basic reproduction number of mumps is 4-7; therefore,
the herd immunity of mumps must be maintained above 75%-86% to decrease its in-
cidence and eradicate the infection from the population [2]. In Korea, the measles-
mumps-rubella (MMR) vaccine was incorporated in the National Immunization Pro-
gram for children in 1985, and the administration of a two-dose MMR vaccination at
12-15 months and at 4-6 years of age, respectively, was recommended in 1997 after
outbreaks of measles in 1993-1994 and rubella in 1995-1996 [3,4]. Also, a two-dose
MMR vaccination record for preschool students entering elementary school became
mandatory since 2001. As a result, a compliance level of >95% for the two-dose MMR
vaccination rate has been achieved among preschool children in Korea. Overall, man-
datory vaccination against mumps has markedly reduced its incidence [3]. However,
both the incidence and the number of reported cases of mumps have persistently in-
creased in Korea since 2007. In 2013, large mumps outbreaks occurred in Korea, af-
fecting more than 17,000 patients. These outbreaks occurred primarily in middle and
high school settings and affected vaccinated adolescents, predominantly the male stu-
dents [3]. Since 2013, more than 17,000 patients have been diagnosed with mumps ev-
ery year [5]. Despite high vaccination rates, mumps outbreaks continue to occur and
many studies have been conducted on mumps seroprevalence in children and ado-
lescents. In comparison, few reports have been published regarding the mumps sero-
prevalence of healthcare workers (HCWs) in Korea. In 2012, the Korean Society of In-
fectious Diseases recommended the two-dose MMR vaccination strategy for HCWs


http://crossmark.crossref.org/dialog/?doi=10.7774/cevr.2020.9.1.##&domain=pdf&date_stamp=2020-##-##

VACCINE

Sun-Kyung Kim et al e Seroprevalence of mumps in Korean healthcare workers

before employment if no prior documentation on two-dose
MMR vaccination existed and did not mention regarding the
necessity for serologic testing. The Centers for Disease Con-
trol and Prevention recommends MMR vaccinations only in
HCWs without serologic evidence of immunity or prior vac-
cination documentation [6]. In this setting, the establishment
of a seroprevalence-based vaccination policy is ideal. Hence,
the aim of the study is to investigate the seroprevalence of
HCWs in Korea.

This study was conducted at Asan Medical Center, a 2,708-
bed tertiary care hospital located in Seoul, Korea with a total
of 8,329 HCWs. In 2018, we performed mumps antibody test-
ing using chemiluminescence immunoassay (Liason Mumps
IgG; DiaSorin, Saluggia, Italy) for existing HCWs, and enzyme-
linked immunosorbent assay (Vircell Mumps IgG; Vircell, Gra-
nada, Spain) for newly employed HCWs, along with measles
and rubella antibody testing. The sample results were classi-
fied as positive, equivocal, or negative according to the man-
ufacturer’s instructions. We administered MMR vaccination
to all HCWs whose antibody test yielded equivocal or nega-
tive results. However, we did not repeat mumps antibody test-
ing after MMR vaccination. The study was approved by the
Institutional Review Board of Asan Medical Center (2019-
0980) with waiver of consent.

A total of 6,055 HCWs (73%) underwent mumps antibody
testing. Birth years of the HCWs ranged between 1950 and
1995, and 4,311 (71%) were women. Fig. 1 shows the mumps
seroprevalence data among HCWs stratified by birth cohort.
The overall mumps seropositivity rate was 87% (95% confi-
dence interval [CI], 86%-87%). Seropositivity rates of all birth
cohorts ranged from 72% to 92%. Mumps seropositivity rates
were 88% in HCWs born before 1970, 87% in those born be-
tween 1970 and 1989, and 88% in those born between 1990
and 1995 (p=0.59). Mumps seropositivity rates for both wom-
en and men HCWs were 87% (3,770/4,311 and 1,517/1,744),
respectively; the difference was not statistically significant
(p=0.62).

The overall mumps seropositivity rate was 87%. To the best
of our knowledge, this is the first report on mumps seroposi-
tivity rates among HCWs in Korea. In addition, the seroposi-
tivity rates were stratified by birth year, and a large number of
HCWs were included in the evaluation.

It is known that crude herd immunity threshold of mumps
is 75%-86% [2]. However, mathematical models of impact of
vaccination on the incidence of mumps reveal that critical
level of vaccine uptake to eliminate mumps virus transmis-
sion is predicted to be 85% to 90% by the age of 2 years [7]. An-
derson and May [8] calculated that the critical vaccination
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Fig. 1. Seroprevalence of mumps immunoglobulin G antibodies in healthcare workers in 2018. The circles denote the mean seropositivity rate (%)
and error bars denote 95% confidence intervals, and the dashed line denotes 75% and 86% seropositivity rates.
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coverage needed to block mumps transmission was 90%-92%.
Recently, report from Spain indicated that herd immunity
threshold in terms of critical prevalence of positive result based
on serological assessment was 84%-90% [9]. In Korea, there
are limited data regarding herd immunity threshold based on
seroprevalence. During the outbreak at kindergarten in 2006,
vaccine effectiveness after two-dose MMR was 86%, and the
vaccine coverage rate for maintaining the herd immunity is
estimated to be above 90.5% [10]. Because of frequent contact
with patients and crowdedness, healthcare facilities are sus-
ceptible to transmission of mumps and lead to high basic re-
production number in the hospital. We believe that mumps
seropositivity of 87% may not be high to block transmission of
mumps, and higher seropositivity may be needed. We sug-
gest that mumps vaccination should be administered after
testing for mumps antibody instead of administering vaccina-
tion universally without screening. Alternatively, selective se-
rologic screening may be performed according to the situa-
tion of the healthcare facility for improving herd immunity.

It is notable that young adults born between 1990 and 1995
have similar seropositive rate (88%) with adults born before,
which is distinguished from low seropositivity of measles in
young adults [11]. As mumps outbreaks have been recorded
since 2007 in South Korea, it is plausible that both adolescents
and young adults would have been infected with a wild type
of the virus resulting natural booster, thus maintaining im-
munity levels in adults. The recent mumps outbreaks in high-
ly vaccinated populations signify the waning immunity that
occurs after mumps vaccination. Previous reports have sug-
gested that the antibody titer decreases below the seroposi-
tivity threshold at approximately 10-12 years after mumps
vaccination [12,13]. Therefore, if children receive MMR vac-
cination between 4 and 6 years of age, they may become sus-
ceptible to mumps infection between 14 and 18 years of age.
Although data on mumps seroprevalence in adults or HCWs
in South Korea is limited, recent epidemiologic reports indi-
cated that most mumps patients are children or adolescents,
which is in agreement with our findings [14].

Recently, many healthcare facilities in Korea have conduct-
ed a measles antibody testing for HCWs, because of measles
outbreaks. However, few performed antibody screening for
mumps. If HCWs have measles antibody but no mumps anti-
body, they do not receive MMR vaccination. This policy re-
sults in concern about mumps herd immunity. Our data pro-
vide information regarding this issue.

This study has several limitations. First, this is a single-cen-

ter study and data from two types of serologic screening tests,
depending on the type of HCW employment status, were in-
cluded. Second, the geometric mean titer or plaque reduc-
tion neutralization test outcomes were not analyzed. None-
theless, the data from this study is seroepidemiologic data in
a large cohort of HCWs; therefore, it provides important in-
formation for determining policies on healthcare facility vac-
cination.

In conclusion, our results revealed that the overall mumps
seropositivity rate in Korean HCWs was 87% that may not be
high to block transmission of mumps in the hospital. On the
basis of this finding, MMR vaccination after serologic testing
may be a more reasonable approach than universal MMR
vaccination alone.

Sun-Kyung Kim https://orcid.org/0000-0001-6063-488X
Jiwon Jung https://orcid.org/0000-0003-4333-3270

Sun Hee Kwak https://orcid.org/0000-0003-2539-3915
Min Jee Hong https://orcid.org/0000-0002-5126-2268
Sung-Han Kim https://orcid.org/0000-0002-6596-8253

1. Rubin SA. Mumps vaccines: modes of transmission. In:
Plotkin SA, Orenstein WA, Offit PA, Edwards KM, editors.
Plotkin’s vaccines. 7th ed. Philadelphia, PA: Elsevier; 2018.
p.663-88.

2. Fine PM. Community protection: case reproduction num-
bers. In: Plotkin SA, Orenstein WA, Offit PA, Edwards KM,
editors. Plotkin’s vaccines. 7th ed. Philadelphia, PA: Else-
vier; 2018. p.1512-31.

3. Park SH. Resurgence of mumps in Korea. Infect Chemo-
ther 2015;47:1-11.

4. Korea Centers for Infectious Disease Control. Measles
and rubella elimination and current status in Korea [In-
ternet]. Cheongju: Korea Centers for Disease Control and
Prevention; 2018 [cited 2018 Nov 1]. Available from: https:
//www.cdc.go.kr/board.es?mid=a20602010000&bid=003
4&Jist_no=141655&act=view#.

5. Korea Centers for Infectious Disease Control. Infectious
disease surveillance yearbook (2018). Cheongju: Korea
Centers for Disease Control and Prevention; 2019.

6. Advisory Committee on Immunization Practices; Centers
for Disease Control and Prevention (CDC). Immunization

66 https://doi.org/10.7774/cevr.2020.9.1.64


https://www.cdc.go.kr/board.es?mid=a20602010000&bid=0034&list_no=141655&act=view#
https://www.cdc.go.kr/board.es?mid=a20602010000&bid=0034&list_no=141655&act=view#
https://www.cdc.go.kr/board.es?mid=a20602010000&bid=0034&list_no=141655&act=view#

VACCINE

Sun-Kyung Kim et al e Seroprevalence of mumps in Korean healthcare workers

of health-care personnel: recommendations of the Advi-  11. Jung J, Kim SK, Kwak SH, Hong M]J, Kim SH. Seropreva-

sory Committee on Immunization Practices (ACIP). MM- lence of measles in healthcare workers in South Korea.
WR Recomm Rep 2011;60:1-45. Infect Chemother 2019;51:58-61.

7. Anderson RM, Crombie JA, Grenfell BT. The epidemiolo-  12. Seagle EE, Bednarczyk RA, Hill T, et al. Measles, mumps,
gy of mumps in the UK: a preliminary study of virus trans- and rubella antibody patterns of persistence and rate of
mission, herd immunity and the potential impact of im- decline following the second dose of the MMR vaccine.
munization. Epidemiol Infect 1987;99:65-84. Vaccine 2018;36:818-26.

8. Anderson RM, May RM. Immunisation and herd immu-  13. Davidkin I, Jokinen S, Broman M, Leinikki P, Peltola H.
nity. Lancet 1990;335:641-5. Persistence of measles, mumps, and rubella antibodies in

9. Plans P. New preventive strategy to eliminate measles, an MMR-vaccinated cohort: a 20-year follow-up. J Infect
mumps and rubella from Europe based on the serological Dis 2008;197:950-6.
assessment of herd immunity levels in the population.  14. Choe Y], Eom HE, Cho SI. Trend of measles, mumps, and
Eur ] Clin Microbiol Infect Dis 2013;32:961-6. rubella incidence following the measles-rubella catch up

10. Kim KH, Ki H, Choi BY, et al. Evaluation of mumps vaccine vaccination in the Republic of Korea, 2001. ] Med Virol
effectiveness by outbreak investigation in one kindergar- 2017;89:1528-31.

ten in Ulsan city, 2006. Epidemiol Health 2008;30:110-8.

https://doi.org/10.7774/cevr.2020.9.1.64 67



