
http://dx.doi.org/10.3345/kjp.2016.59.1.24

Rhie K, et al. • Mumps meningitis and vaccination

24

Factors associated with mumps meningitis 
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Purpose: Mumps meningitis is a common complication of mumps infection; however, information on 
mumps meningitis in the postvaccine era is limited. The purpose of the present study was to determine 
factors associated with mumps meningitis and to discuss the effect of vaccination on this disease.
Methods: We retrospectively reviewed patients younger than 19 years with mumps, diagnosed at 
a university hospital in Korea between 2003 and 2013. Patients were divided into groups with and 
without meningitis, and the clinical features of the 2 groups were compared.
Results: The study enrolled 119 patients: 19 patients with meningitis and 100 patients without. 
Univariate analysis showed that older age (median: 15 years vs. 9.5 years, respectively), a longer 
interval from last vaccination (median: 10.2 years vs. 4.8 years, respectively), and febrile presentation 
(94.7% vs. 31.0%, respectively) were significantly associated with mumps meningitis. Sex, number 
of vaccination doses, bilateral parotitis, and the presence of complications other than meningitis did 
not differ between the 2 groups. In multivariate logistic regression analysis, age (odds ratio, 1.38; 
95% confidence interval, 1.01–1.89; P=0.04) and fever (odds ratio, 30.46; 95% confidence interval, 
3.27–283.61; P<0.01) remained independent factors for mumps meningitis.
Conclusion: Clinicians in the postvaccine era should be aware of the possibility of mumps meningitis in 
febrile cases of mumps in adolescents, regardless of the number of vaccination doses. To establish the 
role of vaccination in mumps meningitis, further studies will be necessary.
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Introduction

Mumps is an acute viral infection characterized by unilateral or bilateral swelling of the 
parotid gland. Since the introduction of universal vaccination, the worldwide incidence 
of mumps infection has sharply declined1). In addition to the reduction in the burden of 
mumps infection, changes in the susceptible population and the disease severity have 
been observed2,3). The burden of disease has shifted to a higher age group and entails 
lower complication rates4). Vaccination significantly reduced the risk of hospitalization or 
complications2,5). However, in recent years, major outbreaks have been reported in highly 
vaccinated populations5,6). With the incidence of mumps rising, the numbers of cases with 
complications have also increased during such outbreaks2). Although the epidemiological 
impacts of the mumps vaccine may also influence the clinical features of mumps 
complications, clinical studies on mumps complications in the postvaccine era have 
been limited, especially with regard to mumps meningitis. Neurological manifestations 
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and sequelae are generally more common in older patients7,8). 
Therefore, considering the recent increase in average age at the 
time of infection, understanding the clinical aspects of mumps 
meningitis is essential in the postvaccine era.

Here, we examined the clinical factors associated with mumps 
meningitis in the postvaccine era. We also analyzed the role of 
vaccination in mumps meningitis. We compared the clinical 
features as well as vaccine history between pediatric mumps 
cases with and without meningitis over a recent 11-year period in 
a single center in Korea. The measles-mumps-rubella (MMR) vac-
cine has been included in the National Immunization program in 
Korea since 1985, and a booster dose has been given since 1997. 
The Korean vaccination program recommends administration 
of the first MMR vaccine at 12–15 months and the second at 
4–6 years. The second-dose MMR vaccine coverage rate was 
maintained at over 95% during the study period9,10).  

Methods

A retrospective chart review was performed on pediatric cases 
(under 19 years old) of mumps infection at the Gyeongsang 
National University of Hospital between January 2003 and De-
cember 2013. Cases meeting the criteria for confirmed or probable 
cases were included in the analysis. Patient with confirmed 
disease had positive laboratory findings or fulfilled the clinical 
case definition (i.e., acute onset of unilateral or bilateral tender, 
self-limited swelling of the parotid or other salivary glands lasting 
for ≥2 days and occurring in the absence of other apparent 
causes11)) and were epidemiologically linked to a confirmed or 
probable case. Cases that met the clinical case definition that 
were not laboratory confirmed were classified as probable cases. 
Laboratory confirmation of mumps infection was based on 
detection of antimumps IgM antibodies in serum by enzyme-
linked immunosorbent assay. Viral tests are performed routinely 
on clinical specimens collected from pediatric patients with 
parotitis at the hospital. The tests include serology for Ebstein-Barr 
virus and cytomegalovirus, and polymerase chain reaction (PCR) 
tests for influenza virus, parainfluenza virus, and adenovirus. A 
diagnosis of mumps meningitis was based on aseptic meningitis 
in a confirmed or probable case of mumps. A diagnosis of aseptic 
meningitis was based on cerebrospinal fluid (CSF) pleocytosis and 
negative bacteriological studies, including CSF culture and latex 
agglutination test. Pleocytosis was defined as CSF white blood cell 
(WBC) count>5 cells/mm3. 

We excluded patients without laboratory confirmation of 
mumps infection if routine tests for parotitis were not performed, 
other viruses were detected, or underlying diseases were finally 
dia gnosed. We also excluded patients with suspected vaccine-
related mumps or mumps meningitis. Vaccine-related mumps 

infection was defined as symptom onset 15–35 days after 
vaccination12). The patients were divided into 2 groups: those with 
meningitis (the meningitis group) and those without meningitis 
(the nonmeningitis group). The clinical data obtained were onset 
age, gender, year of hospital visit, fever (≥38.0°C), bilaterality 
of parotitis, number of vaccination doses, interval since last 
vaccination, and accompanying complications of mumps. In 
the meningitis group, additional data were obtained, including 
headache, nausea/vomiting, meningeal irritation signs, and CSF 
profiles. The vaccination status of patients was verified by medical 
records or immunization registries. The status of unverified cases 
was classified as “unknown.” In verified cases, vaccination status 
was categorized as none, one, or two-dose coverage. The interval 
from last vaccination was calculated as the number of years 
between the time of the last vaccination and mumps infection.

Data are presented as the median (range) or mean (±standard 
deviation). Categorical data were analyzed by Fisher exact test, 
and median values from the 2 groups were compared using the 
Mann-Whitney U test. P<0.05 was taken to indicate statistical 
significance. Variables that were statistically significant (P<0.05) 
were entered into multivariate logistic regression analysis. All 
analyses were performed using SPSS ver. 12.0 (SPSS, Chicago, IL, 
USA).

Results

1. Patient demographics and characteristics
During the study period, 132 patients age 1–19 years were 

diagnosed with mumps. Of these, 13 patients were excluded from 
the analysis: routine tests for parotitis were not performed in nine 
patients without laboratory confirmation of mumps infection, 
other viruses were confirmed in 2 patients (influenza virus in a 
respiratory specimen in one patient, positive serology for Epstein-
Barr virus in one patient), recurrent sialadenitis was ultimately 
diagnosed in one patient, and vaccine-related mumps infection 
was suspected in 1 patient. Consequently, 119 patients were 
ultimately included in the study and the clinical characteristics 
and demographics of these patients are shown in Table 1. Sixty-
five patients were confirmed cases and 54 were probable cases. 
The median age was 11.5 years. Of the 119 mumps patients, 87 
(73.1%) were male. Parotitis was noted in all included patients. 
Fever was present in 49 patients (41.2%), with median duration 
of 3 days (range, 1–6 days). The number of mumps cases had 
clearly increased since 2011, and the majority (72.5%) occurred 
during this period. Of the 117 cases for which patient vaccination 
status was verified, 75 patients (63.0%) had received two doses 
of vaccine, 37 (31.1%) had received one dose, and 5 (4.2%) were 
unvaccinated. Complications were notified in 26 cases (21.8%), 
including meningitis (n=19), orchitis (n=7), pancreatitis (n=1), and 
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oophoritis (n=1). Two patients with meningitis had orchitis. Thus, 
19 patients (15.9%) were included in the meningitis group, and 
100 patients (84.0%) were included in the nonmeningitis group. 

No PCR test for mumps with CSF was performed in the men-
ingitis group; however, no other viruses (including entero virus, 
herpes simplex virus 1 and 2, cytomegalovirus, varicella-zoster 
virus, Epstein-Barr virus, and human herpesvirus 6) were detected 
in any patient in this group. Patients <12 years of age accounted 
for 57% of the nonmeningitis group, whereas there were no pa-
tients in this age category in the meningitis group (Fig. 1). The 
male/female ratios in the meningitis and nonmeningitis groups 
were 3.6 and 2.6, respectively. Considerable patients in the 2 
groups had been vaccinated twice (73.7% vs. 61.0%, meningitis 
and nonmeningitis group, respectively). Meningitis was diagnosed 
before parotid gland swelling in three patients. Except these 
patients, meningitis was diagnosed a median of 5 days (range, 1–9 
days) after parotid gland swelling. All patients in the meningitis 
group had symptoms and signs consistent with meningitis. Other 
clinical features and CSF profiles are summarized in Table 2.

2. Comparison of clinical parameters in the meningitis and 
nonmeningitis groups

Compared with the nonmeningitis group, the meningitis group 
had an older onset age (median: 15.0 years vs. 9.5 years, P<0.01), 
longer interval from last vaccination (median: 10.2 years vs. 4.8 
years, P<0.01), and a higher rate of febrile presentation (94.7% vs. 
31.0%, P<0.01) in univariate analysis (Table 1). After multivariate 
analysis, age (odds ratio, 1.38; 95% confidence interval [CI], 
1.01–1.89, P=0.04) and presence of fever (odds ratio, 30.46; 95% 
CI, 3.27–283.61; P<0.01) remained independent risk factors for 
mumps meningitis (Table 3). Gender, number of vaccine doses, 
bilaterality of parotitis, and accompanying complications other 

than meningitis did not differ between the 2 groups. 

Discussion

Most data for mumps meningitis in the postvaccine era have 
described simple epidemiological features at one specific point 
in time, as just one of the complications of mumps. However, we 
focused on mumps meningitis cases that occurred over a decade, 
and analyzed the clinical factors associated with this particular 
disease entity. A recent trend toward an increase in the incidence 

Table 1. Patient characteristics and comparison between groups with and without meningitis 

Parameter Overall patients (n=119) Nonmeningitis group (n=100) Meningitis group (n=19) P value

Age (yr) 11.5 (1.0–19.0) 9.5 (1.0–19.0) 15.0 (12.0–19.0) <0.01

Sex

Male:female 87:32 72:28 15:4 0.78

Fever 49 (41.2) 31 (31.0) 18 (94.7) <0.01

Parotid gland swelling

Unilateral:bilateral 65:54 57:43 8:11 0.32

Vaccine status 0.60

None 5 (4.2) 5 (5.0) 0 (0)

Once 37 (31.1) 32 (32.0) 5 (26.3)

Twice 75 (63.0) 61 (61.0) 14 (73.7)

Unknown 2 (1.7) 2 (2.0) 0 (0)

Interval from last vaccination (yr) 6.5 (0.2–12.8) 4.8 (0.2–12.8) 10.2 (5.6–11.5) <0.01

Complications other than meningitis 9 (7.6) 7 (7.0) 2 (10.5) 0.63

Values are presented as median (range) or number (%).
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Fig. 1. Age distributions of groups with and without meningitis. Overall 
mumps infection was most prevalent around the age of 15 years, which 
was consistent with the peak prevalence of mumps meningitis. Patients 
<12 years of age accounted for 57% of the nonmeningitis group, 
whereas there were no patients in this age category in the meningitis 
group.
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of mumps meningitis in our study also shows why pediatricians 
should consider this disease, even in highly vaccinated regions. 
In the present study, an older age at onset (P<0.01), longer inter-
val from last vaccination (P<0.01), and more frequent febrile 
presentation (P<0.01) were observed in the meningitis group 
compared with the nonmeningitis group (Table 1). Among these, 
age (P=0.04) and presence of fever (P<0.01) were identified as 
independent risk factors for mumps meningitis (Table 3). Gen-
der, number of vaccination doses, bilaterality of parotitis, and 
accompanying complications other than meningitis did not differ 
between the two groups.

In the nonmeningitis group, fever was present in 31% of pa-
tients and resolved within a few days, consistent with population-
based surveillance data in the postvaccine era6,13). On the other 
hand, fever occurred in most of the patients in the meningitis 
group (94.7%) and resolved within 3–5 days, which is also 
consistent with studies from the prevaccine era14-16). Thus, the fe-
brile presentation of the meningitis group seemed not to have 
changed since the introduction of vaccination programs. Local 
viral invasion of the parotid gland accounts for mumps infection 
without complications. However, viremia can be documented 

and is the likely cause of mumps meningitis17). Viremia or viral 
loads in the blood were shown to be correlated with disease se-
verity, including fever, and to be associated with neurological 
complications for several other viruses18,19). Thus, the differences 
in febrile presentation between the 2 groups seem to reflect differ-
ences in pathophysiology. Other clinical and laboratory features of 
mumps meningitis observed here also did not differ from those of 
the prevaccine era: male predominance, meningitis presentation 
approximately 5 days after onset of parotitis, and slightly increas-
ed CSF protein level17). All patients in the meningitis group had 
received at least one dose of vaccine. Therefore, with the exception 
of onset age, clinical features of vaccinated mumps meningitis 
patients were not different from those in the prevaccine era.

The frequency of complication follows closely the prevalence of 
general mumps infection20). In the prevaccine era, the onset age of 
mumps complications did not differ from that of overall mumps 
infection, ranged from 6 to 8 years14,21). In postvaccine era, mumps 
meningitis as well as overall mumps infection was most common 
in adolescents and young adults2,5). Our results also showed that 
overall mumps infection was most prevalent in around the age 
of 15 years, which was consistent with the peak prevalence of 
mumps meningitis. Thus, after vaccine introduction, the age of 
mumps complications has increased since the introduction of 
vaccination, as the burden of disease shifts to older age groups. 
On the other hand, the conventional wisdom, the rates of mumps 
complications including meningitis increased with age7,8,20), has 
not been changed. An epidemiological study from prevaccine 
era22) showed that the peak incidence of mumps meningitis was 
at the age of 7 years, while the highest rate of mumps meningitis 
was in those age 15 or more. The recent epidemiological studies 
of mumps infection in the postvaccine era2) revealed that the rate 
of mumps meningitis was higher in late adolescent to young 
adulthood and lower in younger cohorts. Our data also showed 
that older onset age was independently associated with mumps 
meningitis, and the median age of this patients group was 15 
years. Therefore, regardless of vaccination program introduction, 
adolescents and young adults seem to be strongly associated with 
mumps meningitis.

However, our findings raise questions regarding why no pa-
tients younger than 12 years of age had mumps meningitis, 
although half of the patients with mumps infection were in this 
age group. Our findings probably suggest that vaccination effec-
tively prevents mumps meningitis, at least in children under a 
certain age or within a certain vaccination interval. However, 
mumps meningitis of infants and young children may be un-
derestimated in the present study due to nonspecific or mild 
illness of mumps meningitis in this age23). It has been also re-
ported that the hospitalization rate for mumps cases without 
complications was highest in younger patients, but the rate of 
mumps meningitis cases was highest in the older cohort2). Thus, 

Table 2. Clinical features and cerebrospinal fluid profiles of mumps 
meningitis patients

Findings Value

Fever 18 (94.7)

No. of days of fever 4 (1–6)

Headache 16 (84.2)

Nausea/vomiting 14 (73.7)

Meningeal irritation signs 19 (100)

Diagnosis of meningitis after parotid gland swelling 16 (84.2)

No. of days of meningitis manifestations after onset of parotitis 5 (1–9)

CSF profile 

Total WBC counts (/mm3) 210±173

Lymphocyte (%) 80±30

Glucose (mg/dL) 55±8

Protein (mg/dL) 61±33

Values are presented as number (%), median (range), or mean±standard 
deviation.
CSF, cerebrospinal fluid; WBC, white blood cell count.

Table 3. Risk factors for meningitis complications in mumps patients, 
derived using multivariate regression analysis

Variable Adjusted odds 
ratio

95% Confidence 
interval P value

Age   1.38 1.01–1.89 0.041

Interval from last vaccination   0.79 0.55–1.13 0.194

Fever

Absent   1.00 - -

Present 30.46   3.27–283.61 0.003
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the disproportionate hospitalization rates between mumps cases 
with and without meningitis may have been responsible for the 
observed differences in age distribution in the present study. To 
verify the discrepancy between mumps infection and mumps 
meningitis in young children, further studies with large numbers 
will be necessary.

Although the median interval from last vaccination was sig-
nificantly longer in mumps meningitis group (10.2 years vs. 
4.8 years) in univariate analysis, the association did not reach 
statistical significance (P=0.19) in the multivariate analysis. 
Interval from last vaccination strongly correlated with onset age 
(Pearson correlation coefficient 0.91, P<0.01). These findings 
suggest that the association between mumps meningitis and 
interval from last vaccination in univariate analysis was due to 
the confounding effect of age. No studies have documented a 
direct relationship between the vaccination interval and mumps 
meningitis. However, some studies have suggested that vaccine 
effectiveness24) and neutralizing antibody levels25) against mumps 
can decline with time since vaccination. The effectiveness of 
the vaccine seems to decline markedly approximately 10 years 
after 2 doses24). Significantly lower levels of mumps-neutralizing 
antibodies have been reported in students who had been vac-
cinated 15 or more years previously than in those who had been 
vaccinated 1 to 5 years previously26). Although interval from 
last vaccination was different between the 2 groups, only a few 
patients (6.7%) had the interval over more than 10 years in the 
present study. Thus, to identify association between interval from 
last vaccination (or role of circulating mumps antibodies) and 
mumps meningitis, a further study including a lot of patients with 
a longer interval more than 10 or 15 years will be necessary.

There is a great deal of controversy regarding the number of 
vaccination doses and gender in terms of mumps complications. 
A study of an outbreak in the United States in 2006 found that 
older age and male gender were associated with complications, 
but the number of vaccination doses was not6). Other studies 
showed that vaccination reduced the risk for meningitis; the 
risk of meningitis was significantly lower in the vaccinated 
than unvaccinated patients in a study performed in the United 
Kingdom from 2002 to 20062), and 2 doses of vaccine tended to 
reduce the risk of meningitis in a study performed in the United 
States between 2009 and 201027). Male gender was reported to 
be a risk factor for mumps meningitis in the former study, but 
not in the latter. We found that the number of vaccination doses 
and male gender were not associated with mumps meningitis. 
However, the small sample size, inclusion of few unvaccinated 
patients, or the possi bility of inaccuracies in the vaccine status of 
our analysis might not allow us to detect differences in vaccine-
related factors between the 2 groups, which might be major 
weaknesses of the present study. The coverage rate of second-
dose MMR vaccine of patients over 7 years in the present study 

(82%) was considerably lower, compared with documented 
coverage rate at 7-year-old children from Korea Center for Dis-
ease Control and Prevention (over 95%)9,10). This difference in 
coverage rate may suggest the possibility of inaccuracy in the 
vaccine status of the present study. To minimize the limitations 
of the retrospective study, we verified the vaccine status based 
on Immunization Information System. Registration rate to 
Immunization Information System tended to increase, but re-
mained 81.7% in 201110). Thus, we might have some patients of 
missing vaccine record due to relatively low registration rate of 
vaccination. 

Our study was also limited by the fact that considerable pa-
tients were underestimated. The proportion of meningitis (15.9%) 
observed here was high compared with the results of population-
based surveillance from the postvaccine era (<1%)2,5,6). The much 
higher proportion observed in this study likely reflects the fact 
that the denominator was derived from tertiary hospital-based 
studies, which might exclude mild cases of mumps infection. The 
number of meningitis cases might also have been underestimated 
in our study because we included patients with parotitis only. 
It has been reported that half of all mumps meningitis cases do 
not have parotitis17). Considering the increasing trends of mumps 
meningitis, routine tests for mumps should be considered in 
aseptic meningitis cases, particularly in adolescents. Although 
we included parotitis patients with no apparent causes other 
than mumps infection, our study was limited by the fact that 
not all cases were laboratory confirmed. In addition, most of 
com plications of included patients in the present study were 
meningitis. For these reasons, we could not verify whether age 
and presence of fever are uniquely associated with mumps 
meningitis or not. The role of vaccination in mumps meningitis 
could be established by prospective, population-based studies 
of laboratory-confirmed cases of all ages, with large numbers 
including all complications. 

Despite these limitations, our results suggest that pediatricians 
should consider the possibility of mumps meningitis in febrile 
mumps cases in adolescents, regardless of the number of vacci-
nation doses. To identify mumps meningitis without parotitis, 
routine tests for mumps should be considered in aseptic meningi-
tis cases, particularly in adolescents.
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