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ABSTRACT

Objective: The objective of this study was to determine the prevalence of IgG antibodies against mumps in a representative stratified sample of children
under 18 years of age in Pleven district, Bulgaria.

Study Design: Cross sectional study.

Materials and Methods: A cross-sectional, sero-epidemiologic survey of 132 children aged under 18 years was conducted in Pleven district. They were
distributed into two age groups: from 0 to 11 years old (n=80) and from 12 to 18 years old (n=52). An enzyme immunoassay (EIA) was performed for indirect
evidence of specific IgG antibodies in the serum.

Results: The results showed that 41% of the investigated children were negative in terms of mumps IgG antibodies, 11% had borderline values and the
remaining, approximately 48%, were positive. In the group of children aged 0 to 11 years who had received one dose of the mumps vaccine, 50% were
negative for mumps IgG antibodies. In the second group of children aged 12 to 18 years who had received two vaccine doses, the percentage of partici-
pants negative for mumps IgG antibodies decreased significantly.

Conclusion: Our observations emphasise the need to conduct expanded sero-epidemiological investigations of the populations most affected by mumps

and to immunise susceptible individuals.
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Introduction

Reducing the rise of epidemic mumps at a global scale
became possible due to large-scale specific immunopro-
phylactics. In 2008, there were 193 member countries and
two associated countries in the World Health Organisation
(WHO), distributed in six regions. Vaccination against mumps
is applied in 114 (59%) countries in America, Europe and the
Western Pacific region. In 104 (91%) of them, the combined
measles, mumps and rubella (MMR) vaccine is used as part of
their national immunisation scheme. The occurrence of epi-
demic outbreaks in countries with wide vaccination programs
demonstrates the need for discussion on vaccine immunity,
schemes of immunisations and applied vaccine prepara-
tions (1, 2). The determination of levels of antibody against
vaccine-preventable diseases is significant in evaluating the
status of herd immunity and immunisation programs. Theo-
retically, the level of antibodies, requiring interruption, the
transfer of mumps virus is between 85% and 90% for all age
group, excluding children under 10 years of age. Surveys on
outbreaks show differences in mumps antibody concentra-
tions of between 15 and 90%, depending on age, sex, im-
munisation programs in certain countries and the type of

mumps vaccine strain (3-6). The objective of this study was
to determine the prevalence of mumps IgG antibodies in a
representative stratified sample of children under the age of
18 years in Pleven district, Bulgaria.

Materials and Methods

A cross-sectional sero-epidemiologic survey was conduct-
ed on 132 children under the age of 18 years in Pleven dis-
trict. The participants in the survey were recruited randomly
in a stratified sample after giving informed consent. A ques-
tionnaire was used to obtain information on sex, age and im-
munisation status regarding mumps. Exclusion criteria were:
suspected mumps, a history of past mumps, transfusion of
blood products and MMR immunisation in the last six months
preceding sera collection. The study included 132 children,
distributed into two age groups: from 0 to 11 years and from
12 to 18 years. The criterion for the separation was due to
the immunisation scheme: immunisation at 13 months of age
and re-immunisation at 12 years of age (this scheme was in-
troduced in 2000 in Bulgaria).

Enzyme immunoassays (EIA) were applied to indirectly
determine levels of mumps IgG antibodies in the serum. The
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ElAs were performed according to the instructions of the man-
ufacturer Orgenium Laboratories (Finland). Mumps IgG kit An-
tibody EIA75 was used, designed for semi-quantitative deter-
mination of mumps IgG antibodies in serum. The data were
analysed using the Statgraphics Plus Version 2.1. package. We
used Kolmogorov-Smirnov test (K-S test) for non-parametric
distributions; p<0.05 was considered to be significant.

Results

The analysis of sex distribution showed that 52 (39%) of
the participants were boys and 80 (61%) girls. The immunisa-
tion status of the children is shown in Table 1. The children
in the age group 0-11 years had been immunised with one
dose of the MMR vaccine (100%), while those in the second
age group had been immunised with two doses of the MMR
vaccine (88%).

The results of the serological investigations for mumps IgG
antibodies are shown in Table 2.

We observed differences in the distribution of sero-preva-
lence in the children in the two age groups (shown in Figures 1
and 2). Half of the children in the first age group were negative
(50%), 45% positive (p>0.05), and 5% displayed borderline re-
sults. The children in this group had received only one dose of
the vaccine. In the second age group, the prevalence of chil-
dren negative for the mumps antibody decreased to 27% and
those positive increased to 54% (p<0.05). Ten children (19%)
had borderline results because statistical evaluation was not
available for a few of the children. The group with negative
results included children immunised with the monovaccine, as
well as those with one and two doses of the MMR vaccine.
The group with borderline results contained children who had
received two doses of the vaccine.

The distribution of mumps IgG antibodies depending on
sex is shown in Figures 3 and 4. The prevalence of positive

Table 1. Immunization status of the tested children

Age group Applied vaccine, n (%)

1 dose of the  monovaccine 2 doses of the

MMR vaccine MMR vaccine

0-11 80 (100%) - -
12-18 2 (4%) 4 (8%) 46 (88%)
MMR: Measles, mumps and rubella

Table 2. Seroprevalence of mumps-specific IgG antibodies in
the tested children

Benchmarks Results Number (n) Interpretation

(s/co ratio) /Ratio (%)

<0.8 0.006-0.798 54 (41%) Negative
(x=0.412, sd=0.25)

0.8-0.99 0.829-0.956 14 (11%) Borderline
(x=0.870, sd=0.04)

1-4 0.999-3.538 64 (48%) Positive
(x=1.842, sd=0.63)

Seroprevalence of mumps-specific IgG antibodies in age group
0-11

'nNegative
mBorderline
oPositive

50%

5%

Figure 1. Seroprevalence of mumps-specific IgG antibodies
in the age group 0-11

Seroprevalence of mumps-specific IgG antibodies in age
group 12-18

BNegative
#Borderline
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Figure 2. Seroprevalence of mumps-specific IgG antibodies
in the age group 12-18

Mumps-specific IgG antibodies in age group 0-11 depending

on sex
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Figure 3. Seroprevalence of mumps-specific IgG antibodies
in the age group 0-11 depending on sex

Mumps-specific IgG antibodies in age group 12-18 depending
on sex
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Figure 4. Seroprevalence of mumps-specific IgG antibodies
in the age group 12-18 depending on sex
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girls was significantly higher in the two age groups compared
to positive boys (in the first age group, KST=1.62, p<0.05, and
in second, KST=2.54, p<0.05).

Discussion

Our results were reported and interpreted according to the
instructions of the manufacturer of the test in the context of
epidemiological information. All the investigated children had
been immunised under the immunisation scheme of the country.
The results showed a lack of sufficient immunity against mumps
needed to avoid epidemiological outbreaks of the disease. The
global prevalence of antibodies was 48% for mumps. Other
studies have found higher prevalence rates of mumps antibod-
ies in different European countries (3, 6, 7). As seen from our
results, a significant number of the children (41%) are at risk of
contracting mumps. There are age differences in the prevalence
of mumps antibodies (3, 7-9). Half of the children aged 0 to 11
years (50%) were negative for mumps IgG antibodies (Figure 1).
According to the data of other authors, newborns in their first
month after delivery possess high passive immunity acquired
from their mothers. However, this immunity decreases 6 to 9
months after birth. The different seroprevalence of mumps anti-
bodies is due to the different terms of administration of the vac-
cine in different countries (4). A trend of waning immunity has
been observed between the first and second vaccine doses (10).
It is obvious that the immunity of immunised children decreases
within years after the first dose of vaccine. It is therefore ap-
propriate to re-immunise children at the age of 5 to 6 years, as
performed in most European countries, the USA, Israel and oth-
ers (1, 11). For the second age group, 12 to 18 years, the preva-
lence of children negative for mumps IgG antibodies decreased
(27%), that is, the prevalence of those positive for the antibodies
was higher in this age group. This is likely to be due to the sec-
ond dose of the vaccine applied and/or encounter with the wild
mumps virus, which has a booster effect on the immunity of the
population. Our data correlate with those of other authors, who
also determined more children positive for the mumps antibody
at an older age (3, 5, 7, 12). Their results were related to the
booster effect of circulating wild mumps viruses, given that their
investigations used only one dose of vaccine. In some of the
abovementioned investigations, increases of antibody presence
from 20 to 98% of the population were seen, with the higher
rates recorded for older age groups (5, 13).

Our study did not reveal a difference in the impact of the
mumps virus on gender. Other authors have not established
differences in the presence of antibodies regarding sex (5, 11).
However, our data revealed a significantly higher prevalence
of mumps antibodies in girls (p<0.05). Similar results were
found by another study examining the presence of mumps
IgG antibodies in children aged 1 to 5 years, 10 to 13 years
and 14 to 17 years (11). There are few studies about the dis-
tribution of mumps IgG antibodies with regards to sex (11).

Our observations show the necessity to conduct expanded
sero-epidemiological investigations of the populations most af-
fected by mumps and to immunise susceptible individuals. It is
necessary to increase the vaccine coverage and herd immunity
to decrease epidemic distribution of the disease. The worldwide

discussion concerning usage of highly efficient live vaccines has
not ended yet. Our modest investigations confirm the need to
increase the number of immunisations, which is confirmed by
the epidemiological practice over the last two decades.
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