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Abstract
Introduction: Mumps is an acute viral infection caused by a paramyxovirus. 
Mumps outbreak has been observed in different parts of the world, recently an 
outbreak was observed in South Africa in May 2023. Although, mumps is a 
vaccine preventable disease it has not been included in the routine immunization 
schedule of Nepal as well as it does not fall under the category of notifiable 
disease. The study was done to investigate the risk factors of mumps outbreak 
in eastern Nepal. 

Methods: This was an observational, descriptive study, conducted 
in eastern Nepal from May 2023 to October 2023. 160 children, 
up to the age of 14 years were clinically diagnosed as mumps were 
included in the study. The diagnosis was confirmed by PCR testing of 
buccal swab. Demographic variables of the study population were 
noted.                                                                                                                                                                 

Results: Mumps outbreak peak was observed from May to October 2023. 
Affected children were mostly belonging to Morang district (108,68%) followed 
by Sunsari (43,27%). 129 children affected were in the schools (81%). Most 
commonly affected children were of age group of five to nine years. Parotid 
swelling was the most common presenting complaint which occurred in all 
children followed by fever in 138 children (86.3%). 

Conclusion: Mumps is a common infectious disease affecting Nepalese 
children. School children are more vulnerable to this disease. Parotid swelling 
and fever are the commonest presenting symptoms.
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Introduction

Mumps is an acute viral infection caused by a paramyxovirus which is generally 
a mild childhood disease, mostly affecting children between five to nine years of 
age. Children are the most vulnerable population affected from mumps and its 
complications. It usually involves pain, tenderness, and swelling of parotid glands 
and nonspecific prodromal symptoms like fever, myalgia, anorexia, malaise, and 
headache.1,2 Clinical case definition is an illness with acute onset of unilateral or 
bilateral tender, self-limited swelling of the parotid and or other salivary gland(s), 
lasting at least two days and without other apparent cause.3 The average incubation 
period of mumps is 16 to 18 days, with a range of 12 to 25 days.4 The infectious 
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period is considered from two days before to five days after 
parotitis onset.5 Mumps disease can be spread through 
saliva or mucus and the person can be infected by mumps 
virus through coughing, sneezing, talking, sharing items and 
touching of other patients.2  

The mumps outbreak is defined as three or more cases linked 
by time and place according to CDC.6 Frequent outbreaks of 
mumps are common among children all over the world. South 
Africa had also experienced a mumps outbreak in different 
provinces.7 Mumps outbreaks occurred in households, schools, 
universities, athletics teams and workplaces. In Nepal, 8898 
cases were reported in 2022, which is quite an alarming 
picture.8 

Although, mumps is a vaccine preventable disease, mumps 
vaccine has not been included in the routine immunization 
schedule of Nepal. This has kept the Nepalese children always 
at risk for mumps outbreak. Recently, an outbreak occurred in 
different provinces of Nepal from May to June 2023. There is 
a lack of knowledge about the disease, mode of transmission, 
prevention and vaccination, especially in this part of the world. 
Hence, this study was frame worked to investigate the etiology, 
source of transmission and risk factors of mumps outbreak 
among the children in eastern Nepal.

Methods

This was an observational, descriptive study, done in Paediatric 
OPD, Ward and ICU of Birat Medical College Teaching 
Hospital (BMCTH), Morang, Nepal. Ethical clearance was 
granted from the Institutional Review Committee, BMCTH. 
(Ref: IRC-PA-323/2023). After getting the ethical approval, 
the study was conducted for six months from May to October 
2023. We enrolled 160 children up to the age of 14 years after 
taking written informed consent form the parents. The parents 
who did not give consent and those children who had parotid 
swelling due to other visible causes were excluded. Diagnosis 
of mumps was done mostly clinically with complaint of 
bilateral or unilateral swelling of parotid glands. Confirmatory 
diagnosis was done by polymerase chain reaction (PCR) testing 
of buccal swab in National Public Health Laboratory (NPHL), 
Teku, Katmandu, Nepal. Buccal swab was collected aseptically 
and transported in viral transporting media (VTM) in cold chain 
box from the study site to the laboratory where PCR of swab 
were done. Buccal swab of all patients was not collected due 
to limited resources and logistic issues. Convenience sampling 
method was used for data collection. Data were collected 
in pre-designed performa which included: name, age, sex, 
occupation, race, ethnicity, sign and symptoms, knowledge 
about disease and vaccination status of the study population. 
Data entry was done on MS-Excel sheet and analyzed using 
SPSS 26. Mean, median, mode, frequency, interquartile range 
calculated were used for descriptive data.

Results

Mumps outbreak occurred from May to October of 2023 
with the total incidence of 160 cases in eastern Nepal. The 
epidemic curve is depicted in Figure 1. Among total cases, 
108 children (68%) were from Morang district, 43 children 
were from Sunsari district (27%) and few from neighboring 
Saptari and Jhapa districts as shown in Figure 2. 

Transmission of disease occurred mostly in school among 
129 children (81%) whereas 23 children (14%) acquired the 
disease from their family members and eight children (5%) got 
the disease from their neighbors as represented in Figure 3. 
The demographic profile of the children are represented in 
Table 1. Most of the study population were Hindu by religion. 
Majority of the children were Brahmins by cast followed by 
Chhetri and Tharu. Most commonly affected children were of 
age group five to nine years followed by one to five years 
groups and 10 to 14 years adolescent groups, with mean age 
of six years. None of the children were vaccinated with mumps 
vaccine. 

The clinical features of the study populations are shown in 
Table 2. Parotid swelling was the most common presenting 
complaint which occurred in all children. Considering the 
laterality, 104 (64.4%) children had bilateral parotid swelling 
while remaining 57 (35.6%) children developed unilateral 
parotid swelling. Among the study population, 138 children 
(86.3%) had associated fever whereas 38 children (23.75%) 
also developed other symptoms like loss of appetite, headache, 
sore-throat. Two children had previous history of mumps in the 
past. Among all children, 150 children (93.75%) recovered 
fully with no complications. However, 11 children (6.9%) 
needed hospitalization and 10 children (6.25%) developed 
complications like meningoencephalitis, pancreatitis, orchitis, 
acute glomerulonephritis, temporary hearing loss and local 
abscess. However, there was no mortality among the mumps 
children. 

Figure 1: Incidence of mumps 



71J Nepal Paediatr Soc | VOL 44 | ISSUE 01

Original Article

Figure 2: Frequency of Mumps Case according to District 

Figure 3: Source of Transmission

Table 1: Demography of the children with mumps

Characteristics Frequency (%)

Age
1 - < 5 year
5 - 9 year
10 - 14year

38 (23.8)
109 (68.1)
13 (8.1)

Mean age 6.09 year (Median = 6)

Sex
Male
Female

99 (61.9)
61 (38.1)

Race
Bahun
Chetri
Tharu
Newar
Muslim
Others

57 (35.6)
28 (17.5)
18 (1.3)
8 (5.0)
5 (3.1)
44 (27.5)

Religion
Hindu
Buddha
Muslim 

139 (86.9)
13 (8.1)
8 (5.0)

Mumps vaccine not received 160 (100)

Previous history of mumps 2 (1.25)

History of travel 3 (1.87)

Table 2: Symptoms and outcome of mumps

Characteristics Frequency (%)

Parotid swelling

        Bilateral

        Unilateral 

160 (100)

103 (64.4)

57 (35.6)

Fever 138 (86.3)

Others 38 (23.75)

Hospital admission 11 (6.9)

Outcome

Improved

Death 

160 (100)

0 (0)

Complications 10 (6.25)

Discussion

Mumps occurs worldwide. It is endemic year-round and 
is a common disease in Nepal. It is a vaccine preventable 
disease and its vaccine has not been included in the routine 
immunization schedule of Nepal. This has led to the result of 
frequent mumps outbreaks in our country. Mumps outbreak 
recently occurred in different districts of eastern Nepal; 
Morang, Sunsari and Jhapa from May to October 2023. 
Mumps outbreak was multifocal involving many places of 
Morang, Sunsari, Jhapa and Saptari districts. Buddhiganga, 
Itahari, Biratnagar and Sundarharaicha were mostly affected 
areas of Morang and Sunsari district, which are more crowded 
than the surrounding districts.

In our study, transmission of disease occurred mostly in 
overcrowding places like school (81%) followed by family 
(14%) and neighbors (5%). As the disease affects the children 
more, it is well expected that schools would be the most 
common site of epidemic outbreaks. This pattern is also shown 
in mumps outbreaks in developed regions like Israel and New 
York, with mumps transmission associated with intense contact 
among students in religious schools.9,10 Historical records 
as far back as the eighteenth century document that mumps 
epidemics occurred worldwide, and were more frequent in 
crowded environments.11

In our study, none of the children were vaccinated against 
mumps. This is a harsh reality that Nepal does not currently offer 
mumps vaccination in its national immunization schedule. In 
private sectors, however, mumps vaccine is infrequently given 
as MMR vaccine. This leaves the unvaccinated population 
more vulnerable to the disease and results in regular mumps 
outbreak in our country. In countries where there is no 
vaccination against mumps, its incidence remains high, with 
epidemic peaks every two to five years. In the United States, 
more than 185,000 mumps cases were reported each year 
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prior to vaccine introduction.12

Mumps outbreak remained prolonged for six months from 
May to October 2023. Still, there was no any action taken by 
local and central Governing body to break the transmission 
chain of disease. It arises the question about the pandemic 
preparedness and tackling emergency situation in Nepal. 
Mumps is notifiable disease in many countries of world like 
USA, England, EU / EEA countries, while in Nepal it is not 
notifiable disease. There was no event-based surveillance 
for prompt outbreak detection and response. Although 
complications of mumps are relatively rare, it still is deadly 
and can result in complications like meningitis, encephalitis, 
transient loss of hearing, pancreatitis, acute glomerular 
nephritis, orchitis etc. In our study, only 10 (6.25%) developed 
complications. They were admitted in hospital and treated in 
Paediatric ward and PICU. All children improved except one 
child developed encephalitis with sequel of para paresis.

In our study, most commonly affected children were of age 
group of five to nine years (68.1%) with males (99;61.9%) 
predominant in comparison of females. In congruence to 
our finding, in the United States, more than 185,000 mumps 
cases were reported each year prior to vaccine introduction, 
affecting predominantly children aged five to nine years.12 
The outbreak was characterized by predominance of male 
students, the majority of whom had been previously vaccinated 
due to waning of the immune response against mumps and 
emergence of genotypes not included in the vaccines. Mumps 
was more common among males than females across all 
age groups in the EU / EEA annual report with an overall 
male to female notification rate ratio of 1:3. The annual 
age distributions of mumps cases from the EU / EEA since 
2000 support these observations, with the highest proportion 
between 2000 and 2006 among those aged five to nine 
years.13

Parotid swelling was most common presenting complaint 
which occurred in all children. Majority of the children (64.4%) 
in the present study developed bilateral parotid swelling while 
35.6% children developed unilateral parotid swelling. Similarly 
to our finding, a study by Paul S et al reported that all children 
(94;100%) with mumps developed swelling of salivary glands. 
Among them 93 (98.9%) developed parotid swelling with 69 
(73.4%) bilateral and 24 (25.5%) unilateral swelling of parotid 
glands.14 Chandrakant S Moghe et al also reported bilateral 
swelling of the neck in 105 (65%), and unilateral swelling 
among 57 (35%).15

In our study, fever was second most common symptoms 
(86.3%). Chandrakant S Moghe et al reported fever being 
present among 113 (70%) cases while Paul S et al reported 
all children (94;100%) developed fever.14,15 Children also 
developed other nonspecific symptoms like nausea, vomiting, 
loss of appetite, headache, sore-throat and pain abdomen. 

In our study, out of 160 mumps cases, 11 (6.9%) children 
needed hospitalization. 150 (93;75%) children improved 
without any complications while 10 (6.25%) developed 
complications like meningoencephalitis, pancreatitis, orchitis, 
acute glomerulonephritis, temporary hearing loss and local 
abscess. All children with complications survived. These 
findings were similar with ECDC, Annual epidemiological 
report 2021 with hospitalization rate (4.5%) and complication 
rate (6.5%) while 2619 (93.5%) had no complication.13 The 
estimated hospitalization rate from Hospital Episode Statistics 
(HES) data was 6.1% overall for mumps orchitis, 0.35% (154 
/ 43,344), for mumps meningitis and 0.33% (146 /43,344) 
for mumps pancreatitis.13 The main complications reported 
in the mumps outbreak study from Jerusalem, Israel, were 
3.8% mumps orchitis in boys above 12 years of age and 
0.5% meningoencephalitis.9 Orchitis was the most common 
complication (120 cases, 7% of male patients ≥ 12 years of 
age), in the New York outbreak and, and to 6.1% and 0.3% in 
England and Wales respectively.16

Lack of mumps immunization, overcrowding and no event-
based surveillance for prompt outbreak detection and 
response were the risk factors of mumps outbreak. Probable 
contributing factors to the mumps outbreak could be lack of 
awareness about the disease and mode of transmission, delays 
in the recognition and reporting of mumps cases, delays in the 
implementation of control measures. The roles of these factors 
need to be further explored.  

Although this study is limited to the eastern part of the country, 
the present findings should be considered by the policy makers 
to include mumps vaccination in the immunization schedule. 
It is encouraged that the outbreak studies should be carried 
on from all over the country which can represent more clearer 
picture of the morbidity and mortality of mumps among school 
children. 

Conclusion

Mumps is a common disease among school children and 
frequent outbreaks are common in our country. Children of 
age five to nine year were commonly affected by mumps. Most 
children acquired the disease at their schools. Although the 
disease has low hospitalization rate and low complications 
rate, the morbidity of the disease can’t be undermined.
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