https://www.banglajol.info/index.php/BJMM/index

Bangladesh Journal of Medical Microbiology
January 2026, Volume 20, Number 1, Page 39-45

ISSN (Print)  2070-1810

ISSN (Online) 2072-3105

L)

Check for
updates

Original Article Open Access

Seroprevalence of Mumps IgG Antibody among Health Care Workers in Relation
with Sociodemographic Change at A Tertiary Care Hospital in Bangladesh

Tarana Jahan', Tarun Kanti Paul’, Premananda Das’, Syed Anwarul Hoque*, Md. Moynul Haque®

'Associate Professor, Department of Microbiology, Monno Medical College, Manikganj, Bangladesh; *Lecturer, Department of
Microbiology, Sylhet MAG Osmani Medical College, Sylhet, Bangladesh; *Professor and Head, Department of Microbiology, Sylhet MAG
Osmani Medical College, Sylhet, Bangladesh; *Professor and head, Department of Microbiology, Park View Medical College, Sylhet,
Bangladesh; *Professor and Former Head, Department of Microbiology, Sylhet MAG Osmani Medical College, Sylhet, Bangladesh

(“Abstract N
Background: Mumps is a major problem worldwide as it highly contagious in region where population
density is more. However, mumps was an early childhood illness, now a day it affects adolescents and
young adults. Objective: The purpose of the present study was to evaluate the immune status of mumps
among health care worker by determining the anti-mumps antibody (IgG) level in a tertiary care hospital of
Bangladesh. Methodology: This cross-sectional observational study was conducted in the Department of
Microbiology, Sylhet MAG Osmani Medical College, Sylhet, Bangladesh during the period from Ist
January 2018 to 31st December 2018. By convenient sampling apparently healthy adult individuals (n=120)
were selected according to enrollment criteria. Healthy adult health care worker (age between 18-45 years
and any gender) were included. Serum IgG antibody against Mumps were measured by ELISA method
following the instructions provided by manufacturer’s package insert. All data were processed and analyzed
with the help of SPSS (Statistical Package for Social Sciences) Version 21.0. Results: Total 180 participants
were recruited in this study. The age of the participants ranged from 18 to 45 years with the mean + SD age
of 28.54+ 7.74 years. Protective immunity against mumps was found more in male which was 55 (70.51%).
The highest mean serum IgG level was 1.48+ 0.64 in urban participants, the lower socioeconomic group
(1.59 £ 0.59) and the student’s group (1.63 + 0.71). The mean serum IgG level was significantly higher
among participants with a history of mumps infection (2.10 + 0.12) and participants with a history of close
contact with mumps infection had a higher mean serum IgG level (1.69 + 0.57) than those without a history
of close contact (1.44 + 0.62), and this difference was statistically significant (F = 6.160; p = 0.014).
Conclusion: In conclusion, significant number of participants remains unprotected against mumps.
Countries that have low immunization rates, people are more vulnerable to mumps infection especially
young adult age group.
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Introduction

Mumps is an acute viral communicable disease caused
by the mumps virus, a member of the
Paramyxoviridae family, primarily transmitted via
respiratory droplets and close contact. In pre vaccine
eras, mumps was a ubiquitous childhood infection,
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with incidence peaking every 2-5 years and most
adults eventually acquiring immunity through natural
infection'. Although often self limiting, mumps can
lead to significant complications such as orchitis,
meningitis, deafness, and reproductive system
involvement, especially among adolescents and adults.
The disease burden among clinical populations is
further accentuated in settings where immunization
coverage for mumps is limited or absent. Healthcare
workers (HCWs) are a special group regarding their
occupational status, who have an increased risk during
exposure to infectious agents in medical settings.
Healthcare workers can become infected and transmit
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vaccine preventable diseases (VPD) to at-risk patients
leading to harm on the workforce and patient care
efforts®. Seroprevalence studies, based on the detection
of pathogen-specific IgG, are critical for characterizing
the immune status against VPD and in defining
infection control measures within healthcare facilities’.
Especially the determination of mumps IgG in HCWs,
allows to detect lacking immunity and then to plan
direct interventions as for example vaccination or
revaccination campaign. The fact that a percentage of
HCWs can still be susceptible to mumps despite
occupational exposure has been shown in other
geographic areas, and emphasizes the importance of
determining immune status by serology rather than
presuming immunity*’. Because of implementation of
successful worldwide immunization programs, the
frequency of many VPDs has been greatly reduced.
After two doses, the combination measles mumps
rubella (MMR) vaccine offers strong protection
against all three diseases: 97% against measles, 88%
against mumps and >97% against rubella®®, The use
of the MMR vaccine is different in different countries.
In high-income countries, it is usually given to
children as part of routine vaccination. In many low-
and middle-income countries, including Bangladesh,
the mumps vaccine is not given routinely.

In Bangladesh, EPI has provided various vaccines,
including measles and rubella; however, mumps
vaccination is not currently offered for routine
immunization through the national immunization
program. Local studies by epidemiologists have
suggested that lack of mumps immunization continues
to drive population vulnerability’. In the absence of
routine vaccination against mumps, natural infection is
still the main contributor to population immunity and
different age groups are unprotected or less protected
for mumps. Seroprevalence of mumps is still scarcely
reported in Bangladesh, especially among adults
including HCWs. It has been reported in the literature
that there are gaps of immunity against these infectious
diseases at least for certain infections, because of lack
of complete vaccine coverage and routine
immunization particularly for some pathogens'’. These
are not the only such gaps in evidence reported
worldwide: for example, HCWs in a tertiary hospital
in South Korea showed an overall mumps
seropositivity rate of 87.0% which might be
suboptimal to prevent nosocomial transmission since
herd immunity threshold estimates for mumps range
between 85.0% and 92.0% cases''. This emphasizes
the need for serological assessment followed by
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targeted vaccination, rather than assuming all HCWs
are immune.

Sociodemographic factors play a significant role in
immunity. Variables such as age, gender, occupation,
years of work, and department of assignment can
affect TgG seropositivity'>. Younger healthcare workers
may have lower antibody levels if they were born
during periods of reduced disease circulation or
changes in vaccine policy. Older HCWs may have
immunity from past natural infection, but antibody
levels can wane over time, leaving them partially
susceptible”. Occupational roles also influence risk.
Clinicians and nurses, who have frequent direct
contact with patients, may have higher exposure to
mumps than administrative staff or laboratory
personnel who have limited patient interaction.
Urbanization and changes in the healthcare workforce
further complicate the epidemiological situation in
Bangladesh. Large urban tertiary hospitals serve as
referral centers and see a high number of patients. This
increases the likelihood of occupational exposure to
infectious agents, including mumps. Despite the high
risk, few systematic studies have investigated mumps
seroprevalence among HCWs in Bangladesh. Without
such information, it is difficult to plan evidence-based
infection control policies or vaccination programs
tailored to the local context. Filling this knowledge
gap is essential. Understanding which healthcare
workers are protected and which remain susceptible
allows hospitals to plan targeted vaccination
campaigns and booster programs. Blood testing for
IgG antibodies provides reliable evidence of immunity
status. Those who lack protective antibodies can then
be vaccinated to increase their immunity. These protect
healthcare workers and reduce the risk of transmitting
infections to patients, many of whom may be
vulnerable due to age, chronic illness, or
immunocompromised status.

Methodology

Study Settings and Population: This study was a
descriptive cross-sectional design. It was conducted in
the Department of Microbiology at MAG Osmani
Medical College, Sylhet, Bangladesh. The study
period lasted one year, from January 2018 to
December 2018. The study population comprised
apparently healthy adults aged 18 to 45 years residing
in the Sylhet region. Individuals within this age group
who appeared clinically healthy at the time of
recruitment were considered eligible for inclusion.
Participants were excluded if they had taken the
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mumps vaccine before, were currently on or had
recently used immunosuppressive treatment or
long-term steroid therapy, or had any condition that
reduced their immunity. A convenient sampling
technique was used, selecting individuals based on
their availability, accessibility, and willingness to
participate. Each participant was given a unique ID
number to ensure proper record-keeping and data
management. Before joining the study, the objectives
and procedures were clearly explained in simple
language. Participants were encouraged to ask
questions, and written informed consent was only
collected after they fully understood the study and
agreed voluntarily. Throughout the study, ethical
standards and participant confidentiality were carefully
maintained.

Sample Collection Procedure: Venous blood samples
were collected under strict aseptic precautions.
Approximately 3 mL of blood was drawn using a
sterile disposable 5 mL syringe and transferred into a
plain vacutainer tube. The sample was allowed to clot
at room temperature for about 30 minutes. Serum was
subsequently separated by centrifugation at 2,000 rpm
for 10 minutes. A volume of 100 pL of the separated
serum was carefully pipetted into a sterile Eppendorf
tube, securely capped, labeled, and stored at 2-8 °C
until further analysis. All reagents were handled and
stored  according to the  manufacturer’s
recommendations to preserve assay integrity. Serum
IgG levels specific to Mumps virus were measured
using an enzyme-linked immunosorbent assay
(ELISA) with the commercially available Mumps IgG
ELISA kit (CALBIOTECH, A Life Science Company,
CA 92020, USA; Catalog No. MP060G, Lot No.
MPG5544). The assay was performed strictly
following the procedures described in the
manufacturer’s package insert. All steps were carried
out sequentially without interruption to ensure optimal
accuracy and reliability of the test results.

Statistical Analysis: Collected data were checked,
edited, coded, and recoded by using IBM SPSS
version v22(IBM SPSS Statistics for Windows,
Version 22.0. Armonk, NY: IBM Corp.). Descriptive
statistics such as mean, standard deviation and percent
were computed for continuous variables of the
participants. Categorical variables were expressed as
frequencies and percentages, and when data were
missing, the corresponding denominator was clearly
stated. Chi-square test was used to assess the
significance of associations between two nominal
variables. ANOVA (Analysis of Variance) is used to
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compare the mean values of a continuous variable
across three or more groups and check whether the
differences are statistically significant. One way
ANOVA test was performed to see the difference. p<
0.05 was determined as level of significance.

Ethical Clearance: Ethical approval for the study was
obtained from MAG Osmani Medical College, Sylhet
(Memo No: SOMC/2018/91). All participants were
informed about the purpose and procedures of the
study, as well as the confidentiality of their
information. Written informed consent was obtained
from all participants prior to enrollment. Data were
collected anonymously and analyzed using a coded

system to ensure participant privacy and
confidentiality.
Results

The age of the participants ranged from 18 to 45 years
with the mean + SD age of 28.54+ 7.74 years.
Maximum number of participants 95 (52.78%) were
found in the age group of 18 — 27 years.

M Frequency
M Percentage

17,20

18-27 years

28-3Fyears 3845 ywars

Figure I: Bar diagram showing Distribution of the Participants
According To Age

The highest mean serum IgG level was observed
among participants aged 18 to 27 years (1.58 £ 0.66).
However, there was no statistically significant
difference in mean serum IgG levels among the
different age groups (p = 0.346) (Table 1).

Table 1: Showing serum IgG level among different age group

Age Group Mean+SD P Value
18 to 27 Years 1.58+0.66 0.346
28 to 37 Years 1.45+0.57

38 to 45 Years 1.45+0.55

*P<0.05 was determined as level of significance; SD=Standard
Deviation
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Protective immunity against mumps was found in
55(70.5%) participants of male and 67(65.7%)
participants of female (Table 2).

Table 2: Protective Immunity against Mumps between male and
female

group (1.50 £ 0.58) and the Healthcare personnel
group (1.43 £ 0.55). However, there was no
statistically significant difference in mean serum IgG
levels across the different socioeconomic groups (F =
1.552; p=0.215) (Table 4).

Gender Protective immunity Total P Value Table 4: Distribution of Serum IgG Level among Different
Present  Absent Group

Male 55(70.5%) 23 (29.5%) 78 0.492 Group Mean+SD FValue P Value

Female 67 (65.7%) 35 (34.3%) 102 Student 1.6+£0.71 1.552 0.215

Total 122 58 180 Attendances in OPD 1.5+ 0.58

In this study 115 (63.9) participants were in urban and
65 (36%) participants were in rural. Mean serum IgG
level was 1.48+ 0.64 in urban participants and
1.58+0.57 in rural participants (Figure II).

®Urban = Rural

Figure II: Pie chart Showing Distribution of the Participants
According to Residence (n=180).

The highest mean serum IgG level was observed
among participants from the lower socioeconomic
group (1.59 £ 0.59), followed by those from the
middle socioeconomic group (1.49 £ 0.61) and the
higher socioeconomic group (1.26 + 0.81). However,
there was no statistically significant difference in mean
serum IgG levels across the different socioeconomic
groups (F =1.304; p=10.265) (Table 3).

Table 3: Showing mean serum IgG level among different
socioeconomic status

Socioeconomic Status Mean+SD F Value P Value
Lower (n=74) 1.6+ 0.59 1.304 0.265
Middle (n=97) 1.5£0.61

Higher (n=9) 1.3£0.81

Data were presented as mean and standard deviation. One way ANOVA
test was performed to see the difference. p<0.05 was determined as
level of significance.SD=Standard Deviation

The highest mean serum IgG level was observed
among participants from the students group (1.63 +
0.71), followed by those from the Attendances in OPD
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Healthcare personnel 1.4+ 0.55

Data were presented as mean and standard deviation. One way ANOVA
test was performed to see the difference. p<0.05 was determined as
level of significance.SD=Standard Deviation

The mean serum IgG level was significantly higher
among participants with a history of mumps infection
(2.10 + 0.12) compared to those without such a history
(1.49 = 0.62) (F = 8.501; p = 0.004). Similarly,
participants with a history of close contact with
mumps infection had a higher mean serum IgG level
(1.69 £ 0.57) than those without a history of close
contact (1.44 + 0.62), and this difference was
statistically significant (F = 6.160; p = 0.014) (Table
5).

Table 5: Showing mean serum IgG level of participants
according to history of mumps infection and History of close
contact with mumps infection.

Participants Mean£SD F Value P Value
History of mumps infection

Yes (n=9) 2.1£0.12 8.501 0.004
No (n=171) 1.5+ 0.62

History of close contact

with mumps infection

Yes (n=57) 1.7+ 0.57 6.160 0.014
No (n=123) 1.4+0.62

Data were presented as mean and standard deviation. One way ANOVA
test was performed to see the difference.SD= Standard Deviation

Discussion

The present study aimed to evaluate the association
between the seroprevalence of protective anti-mumps
IgG antibodies and socio-demographic factors in
adults aged between 18 and 45 years. The results
showed that even though there was the presence of
protective immunity in all the age groups, the
maximum proportion of seropositive individuals
belonged to the younger age group of 18-27 years. In
addition, there was a gradual reduction in the
proportion of individuals with protective immunity
and the mean serum IgG levels with an increase in age.
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However, the difference in the proportion of
individuals with protective immunity was not
statistically significant across the age groups. This
shows a gradual reduction in immunity with an
increase in age, which has been evident in previous
studies®’.

A study on the seroprevalence of mumps infection in
Bulgaria'* revealed that one-third of individuals aged
above 30 years lacked protective mumps IgG
antibodies, which shows a gradual reduction in
immunity with an increase in age. In addition, national
surveillance trends in Japan'® revealed that more than
half of the mumps infections between 2000 and 2016
occurred in adults, which shows an increased risk of
infection with an increase in age. Similarly,
surveillance studies from India'® have revealed that
nearly 80% of mumps infections occurred in adults.
This further emphasizes the fact that waning immunity
is a major cause of mumps infections in adults'. These
observations are in line with studies suggesting that
immunity to mumps virus tends to wane with time,
especially in adults who are not exposed to booster
doses of the virus'’.

With respect to differences in immunity between males
and females, there was no statistically significant
variation in serum levels of IgG antibodies and
protective immunity between males and females. This
suggests that sex does not play a significant role in
modulating humoral immunity to mumps virus.
Similar observations have been reported from studies
conducted in the United States'®, where there was no
significant variation in seropositivity rates between
males and females. Regarding to differences in
immunity between residents from urban and rural
areas, although there was a slightly higher percentage
of protective immunity in residents from rural areas
compared to those from urban areas, this was not
statistically significant. These observations are in
contrast to studies from Taiwan'", where a higher
incidence of mumps infections was reported from
urban areas. Overcrowded living conditions in urban
areas may facilitate viral transmission, potentially
increasing subclinical exposure rather than sustained
protective immunity. Similar observations have been
discussed in global reviews of mumps epidemiology™.
The occupational analysis did not show a significant
difference in the mean serum IgG levels or protective
immunity between students, outpatient attendants, and
healthcare personnel. However, there was a trend of
higher levels of protective immunity among students
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and healthcare personnel. A study among health
science students in India® has shown that there is a
high rate of seropositive results, especially among
nursing students. This is attributed to frequent
exposure to mumps virus. This frequent exposure may
have boosted immunity among students and healthcare
workers. Socioeconomic status did not have a
significant effect on mean serum IgG levels or
protective immunity. However, there is a trend of
declining immunity among people from higher
socioeconomic status. Similar findings have been
observed in the Netherlands. In the Netherlands®,
there are lower antibody levels among people from
higher socioeconomic status. This may have been
attributed to a decrease in natural exposure to mumps
virus due to improved living standards.

A significant association was observed between
histories of mumps infections and higher mean serum
levels of IgG. All participants who had a history of
previous mumps infection had protective immunity.
This is consistent with the World Health
Organization’s assertion that natural infection with
mumps virus usually results in lifelong immunity®.
Protective immunity in those without a history of
mumps infection might have been due to subclinical
infection, herd immunity, and recall bias. Moreover,
participants who had histories of close contacts with
mumps-infected persons had higher mean serum levels
of IgG and protective immunity. This lends credence to
the hypothesis that subclinical infections play a crucial
role in immune system boosting. An outbreak
investigation in Korea'' revealed high secondary attack
rates in students sharing dormitories. This
demonstrated the effect of close contacts in the
transmission and development of immunity to mumps
virus infection. The findings of this study have
demonstrated that there is indeed protective immunity
to mumps infection in various sociodemographic
groups. However, immunity appears to wane with age
and exposure.

Conclusion

The findings of this study show that many healthcare
workers in the tertiary care hospital already carry
mumps IgG antibodies, which likely reflects past
exposure to the virus. However, differences in
antibody levels across age, gender, living area, and
socioeconomic background suggest that not everyone
has the same level of protection, and some individuals
may still be at risk of infection. These results point to
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the importance of regular antibody screening and
well-planned vaccination programs for healthcare
workers to help reduce the possibility of mumps
outbreaks and ensure a safer hospital environment for
both staff and patients.
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