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Background
Measles is a highly contagious viral disease and a leading cause of vaccine-
preventable death among children, despite the availability of safe and effective 
vaccine for more than 50 years.  It is transmitted via droplets from the nose, 
mouth or throat of infected persons. Initial symptoms usually appear 8–12 days 
after infection; include high fever, runny nose, bloodshot eyes, and tiny white 
spots inside of the mouth. In later symptoms, on around the 4th day of fever, 
rash develops, starting on the face and upper neck and gradually spreading 
downwards. 

According to World Health Organization (WHO), deaths from measles have 
decreased by 75 percent in recent years globally while it is still common in 
many developing countries, particularly in parts of Africa and Asia. The 
overwhelming majority (more than 95%) of measles deaths occur in countries 
with low per capita income and weak health infrastructures.1

Measles is a highly endemic in Nepal for the last several years, affecting 
thousands of children and young adults.  Nepal has been able to prevent its’ spread 
and achieved outbreak free status in 2013 and 2014 due to the comprehensive 
programme for Measles and Rubella (MR) elimination. However, in the 
year of 2015, out of a total of seven suspected measles outbreak, the four 
outbreaks were lab-confirmed measles in (i) Gumba, Sindhupalchowk; (ii) 
Paraspur, Banke;(iii) Nepalgunj Municipality-7, Banke; and  (iv) Guleria Sub-
metropolitan-12, Bardia). The two recent ones were Nepalgunj Municipality-7 
in Banke and Guleria Sub-metropolitan-12, Bardia, occurring almost at the 
same period (Banke on 7 June 2015 and in Bardiya 11 June 2015).2

Likewise, in the month of January 2016, six children died and 50 others suffered 
from the disease that resembled measles at Somdiha 7 and 8 in Kapilvastu 
district. Furthermore, major national daily newspaper reported that 95 percent 
of childrens were not immunized in the village which has increased the risk of 
contracting measles for other children.3

In this context, Nepal Health Research Council (NHRC) conducted an 
outbreak investigation to find out the determinants for epidemic, including the 
effectiveness of the measles vaccines by measuring the anti-measles IgG.

1 http://www.who.int/immunization/diseases/measles/en/
2 http://www.searo.who.int/nepal/areas/ipdnepalbulletin_july_2015.pdf
3 http://kathmandupost.ekantipur.com/printedition/news/2016-01-20/unidentified-disease-claims-lives-of-
six-kids.html
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1.1 Case definition

1.1.1 Clinical case definition

A child with fever; with or without conjunctivitis, coryza and cough; followed by a maculopapular 
rash at around the 4th day of illness.

1.2 Laboratory criteria for diagnosis in serum

Presence of measles-specific IgM antibodies

1.3 Case classifications

1.3.1 Clinically confirmed: A case that meets the clinical case definition

1.3.2 Laboratory-confirmed: A case that meets the clinical case definition with the  presence of IgM. 

1.4 Objectives

1. To identify the factors that lead to measles infection on Kapilvastu District

2. To find out the immunization status of the children of the affected area and explore their anti 
measles IgG (Immunity level of measles) in the community. 
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Methodology
2.1 Study design

The study design was community-based case control study.  Cases were defined as any patient 
diagnosed with measles and meeting the above case definition. Controls were selected from same 
community, among those who didn’t have sign & symptoms of measles at a time of field visit. 

2.2 Study duration

The investigation period of the study was from February 2016 to May 2016. In January 2016, six 
children died and 50 others suffered from a disease that resembled measles at Somidiha -7 and 8 
in Kapilvastu district. NHRC called upon a meeting on 28 January 2016 and decided to conduct an 
outbreak investigation by mobilizing study team on 1 February 2016. 

2.3 Study population

The under five children with or without measles  from 5 different VDCs of Kapilvastu district, namely 
Basantapur, Kopwa, Parshioya, Rangapur and Somadi were considered as the study population.

2.4 Sample size

A total of 127 children less than 5 years were taken as a sample size of the study. According to their 
clinical findings, 37 were cases and 90 were controls.

2.5 Data collection method

A meeting was conducted with District Public Health Officer (DPHO), EPI focal person and health 
staffs in Kapilvastu District Health Office for sharing the objectives and the process of an outbreak 
investigation. The meeting also requests them to support them to conduct the study before visiting 
field for data collection. The semi-structured questionnaire was used to collect information from all 
cases and controls. WHO verbal autopsy tools were used to validate the death cases where as reviews 
of records were done in the district hospital. Additionally in-depth interviews were taken with VDCs 
level health professionals and community leaders.

2.6 Blood sample collection

5 ml of blood was collected by venipuncture into a duly-labeled sterile tube from both case and 
control group. The samples were transported to the National Public Health Laboratory (NPHL) for 
analysing the anti measles IgM and anti measles IgG, maintain a standard protocol for shipping of the 
sample to the laboratory. 

2.7 Details of Laboratory Procedure

The collected blood sample  was centrifuged at 1000 x g for 10 minutes to separate the serum. The 
serum was stored at 4-8 °C until ready for shipment. For longer period, sera were frozen at -20 °C and 
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transported to the laboratory on frozen ice packs.

 A laboratory request form was duly filled up at the time of specimen collection and accompanied 
with shipment.

 Below listed procedure was followed.

  Specimens was placed in zipping lock;

  Styrofoam boxes were used;

  Specimen form was placed in plastic bag and taped in inner top of Styrofoam box;

  Sample was placed between ice packs.

Registered and stores date of the sample was recorded and laboratory analysis was carried out in 
National Public Health Laboratory (NPHL) following well-established process (details about 
laboratory process, method and standard are on ANNEX I)

2.8 Data management and analysis

Collected data were cleaned and checked for consistency. Analyses were done using descriptive and 
inferential statistics to determine the association of major risk factors to the disease occurrence. SPSS 
20 version Statistics was used to analyze the collected data.

Another form included the following data: patient identification (unique ID, name, place of residence, 
age); basic clinical information (date of onset of rash, whether the patient fulfills case definition), and 
immunization history (number of doses of measles-containing vaccine, date of the last dose). 

2.9 Ethical consideration

Ethical approval was obtained from the ethical review board of the NHRC. Written informed consent 
was taken from parents of all the participants after informing about the purpose of study.
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Findings
Table 1: Socio-demographic characteristics of respondents according to laboratory findings

Variables
Positive Negative Equivocal Total

Frequency Frequency Frequency Total Percentage
Gender

Male 18 35 2 55 43.31
Female 26 43 3 72 56.69

Religion
Hindu 32 66 4 102 80.31
Muslim 12 12 1 25 19.69

Age group
<1 year 10 9 2 21 17.21

     1-2 years 12 32 1 45 36.89
2-3 years 9 10 1 20 16.39
3- 4 years 6 6 0 12 9.84
4-5 years 5 18 1 24 19.67

Village Development Committee (VDC)
Basntapur 1 37 0 38 29.92
Kopwa 0 1 0 1 0.79
Parshioya 0 1 0 1 0.79
Rangapur 19 26 3 48 37.80
Somadi 24 13 2 39 30.71

The study shows that more than half (56.67 percent) of the respondents were female. Almost one 
fourth (19.69 percent) of the respondents were from the Muslim community. According to National 
Muslim Commission, about 18.15 percent of the total Muslim lived in Kapilvastu district. An age 
group of 1-2 years (36.89 percent) were affected more than age group below one year (17.21 percent). 
About 19.67 percent of the respondents were in the age group of 4-5 years, followed by 16.39 percent 
of the respondents who were in the age group of 2-3 years and relatively lower percent (9.84 percent) 
of  the respondents were in the age group of 3-4 years.

Respondents were taken from five different VDCs of Kapilvastu district, i.e. Basantapur, Kopwa, 
Parshioya, Rangapur, and Somdi. The majority (37.8) percent of the respondents were from Rangapur 
VDC followed by (30.71) percent were from Somadi and so on. (Table. 1)
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Table 2: Clinical and laboratory diagnosis of measles case, according to socio-demographic 
variables

Variables
 

Clinically diagnosed (Positive) Laboratory Diagnosis (Positive)
Frequency Percentage Frequency Percentage

Gender

Male 13 35.14 18 40.9

Female 24 64.86 26 59.09

Religion

Hindu 27 72.97 32 72.72

Muslim 10 27.03 12 27.27

Age group*

<1 year 10 27.78 10 23.8

1 - 2 years 9 25.00 12 28.57

2 - 3 years 7 19.44 9 21.42

3 - 4 years 5 13.89 6 14.28

4 -5 years 5 13.89 5 11.9

V.D.C

Basntapur 0 0.00 1 2.3

Kopwa 0 0.00 0 0

Parshioya 0 0.00 0 0

Rangapur 18 48.65 19 43.2

Somadi 19 51.35 24 54.5

Total 37 100 44 100

* A respondent age was missing on clinically diagnosed (positive, IgM) 
*2  respondent age were missing on laboratory diagnosed (positive)

During measles outbreak in Kapilvastu, respondents were diagnosed clinically through face to 
face interview (history taking) and laboratory blood sample collection and testing. Out of the total 
respondents (n=127), 64.86 percent of the clinically diagnosed and 59.09 percent of the laboratory 
diagnosed respondents were female. Almost similar 27.03 percent of the clinically diagnosed and 
27.27 percent of the laboratory diagnosed respondents were from Muslim community.

About 27.78 percent of the respondents who were diagnosed clinically were below 1 year, followed 
by 25 percent of 1-2 years and so on. Likewise, majority (28.57 percent) of the respondents were 
diagnosed by laboratory are of the age group 1 -2 years, followed by 23.8 percent below 1 year and 
so on. (Table 2)
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Among them, more than half (51.35 percent) of the measles positive cases were diagnosed clinically 
from Somadi VDC followed by 48.46 percent in Rangapur VDC. About 54.5 percent of the measles 
positive cases that were diagnosed from the laboratory were from Somadi VDC, followed by 43.2 
percent of measles case from Rangapur. From laboratory, 2.3 percent of measles positive cases were 
found in Basantapur VDC.

Table 3: Measles vaccination status and the Laboratory confirmed cases

 Laboratory confirmed cases

Measles 
vaccination

Positive IgM Negative IgM Equivocal Total
Number % Number % Number % Number

Yes 21 26.58 54 68.35 4 5.06 79

No 12 40 17 56.67 1 3.33 30
Unknown 11 61.11 7 38.88 0 0 18

Out of total 79 cases, 26.58 % of vaccinated respondents' blood sample had anti-Measles IgM positive 
indicating a recent measles infection. This could be probably because of failure on handling vaccines 
from national to local level (cold chain, vaccine administering staffs etc.)

11 out of 18 with unknown vaccinated status respondents' blood sample had an IgM positive. This 
finding indicates that the risk of measles in Kapilvastu district is high due to low measles vaccine 
coverage.

Table 4: Measles laboratory diagnosis and clinical diagnosis

  Clinical Diagnosis 
Laboratory 
Diagnosis

Antibodies
 

Positive (n=37) Negative (n=90)
Positive Negative Equivocal Positive Negative Equivocal
N % N % N % N % N % N %

Anti-measles-
IgM

35 94.6 1 2.7 1 2.7 9 10 77 85.6 4 4.4

Anti-measles-
IgG

24 64.9 9 24.3 4 10.8 30 33.3 54 60 6 6.7

Out of total 37 clinically positive cases, 94.6% showed reactive with anti-measles IgM whereas 2.7% 
showed IgM negative. Similarly, among 90 clinically measles ruled out respondents, 9 (10%) of them 
showed IgM reactive which indicates presence of subclinical cases.

For anti-measles IgG test, out of 37 clinically diagnosed cases only 64.9% show IgG reactive, whereas 
24.3% clinically diagnosed cases show non-reactive to IgG. Similarly, out total 90 clinically measles 
ruled out respondents, 33.3% respondents sample show IgG reactive.
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Table 5: Finding of IgM and IgG result

Anti-measles IgM Anti-measles IgG Findings Interpretation

Non-reactive Nonreactive 52 (67%)
No evidence of current or previous 
measles. Non-immune and susceptible 
to measles virus infection

Nonreactive Reactive 20 (26%)
Successful vaccination or previous 
natural measles virus infection

Reactive Nonreactive 9 (21%) Acute measles virus infection. 

Out of the total, 67 % (52) of the respondents were unvaccinated or has no previous history record 
of vaccination; this indicates respondents are susceptible to measles infection. Low measles vaccine 
coverage in the whole district can intensify the vulnerability of measles infection in the coming years. 
Additionally, low literacy of parents, poor nutritional status of children and poor sanitation can further 
increase the risk of measles infection in future. Similarly, one of the most notable finding is that 2 
cases were under 9 months’ respondents, which defy the medical assumption that up to the 9 months 
of age maternal antibodies are protective. 54 out of 127 were reactive IgG positive, that means only 
27% of the respondents were immune to measles virus either by vaccination or previous infection.

Table 6: Association of different factors with measles

 Variables Odds Ratio
95% C.I.  

P-valueLower Upper
Gender     

Male 1*
Female 1.049 0.451 2.436 0.912

Religion

Hindu 1*

Muslim 1.858 0.685 5.04 0.224
Age category

<1 year 1*

1-2 years 0.294 0.073 1.182 0.085

2 - 3 years 0.856 0.246 2.974 0.806

3- 4 years 0.373 0.092 1.506 0.166

4-5 years 0.260 0.055 1.222 0.088
Measles vaccination

Yes 1*
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No 2.412 0.673 8.639 0.174
Unknown 3.546 1.116 11.26 0.032

Regression analyses were used to examine the relationship between disease status and indicators 
like; gender, religion, age and measles vaccination. Regression analysis showed that in age category, 
age below 1 year (OR, 0.065; 95% C.I., 0.010-0.418), 2 years (OR, 0.0147; 95% C.I., 0.024-0.900) 
and 5 years (OR, 0.111; 95% C.I., 0.015-0.823) were significantly associated with disease status. 
Gender, religion, and measles vaccination have no significant effect on the disease status of measles. 
Similarly, the age of 3 years and 4 years has also no significant effect on the disease status of measles.

3.1 Findings of observation and in-depth interview

An in-depth interview finding shows that large numbers of families across the border are connected 
through marital relations. Even a herd of cattle and wild animal walk freely across the border. There 
might be high chances of transmission of disease from both the country due to porous and open 
border.

According to local health workers, birth rate among Muslim community is comparatively higher than 
in the Hindu community. Many Muslim families have not immunized their children. This might be 
one of the causes of measles outbreak. The main challenge recorded during the epidemic outbreak 
investigation period in Kapilvastu was lower sanitation and hygiene status of the community. Although 
measles outbreak VDCs are declared as open defecation free VDCs, people are still defecating openly 
in these VDCs. 

The government record shows that the coverage of measles vaccination status in Kapilvastu district 
is 66 percent, which is lower as compared to the national coverage of 88 percent. In addition, the 
measles outbreak VDCs has the lowest measles vaccination coverage status in the district.  A gender 
bias is recorded while vaccinating the children as male children are more vaccinated compared 
to female children. Furthermore, the study report also showed that the literacy rate is very low in 
measles outbreak VDCs of Kapilvastu district, which has ultimately impact in lower utilization of 
health services. 
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Conclusion
Evidences from both clinical and laboratory findings showed the 
measles cases were recorded in Kapilvastu district. The measles 
outbreak was predominantly localized in the high-risk areas of 
Kapilvastu district reflecting the low vaccination coverage. This 
outbreak threatens the national measles elimination programs of the 
country. The vaccination coverage was found lower than expected, 
which needs to be increased in a holistic approach for which safe 
and effective vaccination drive is encouraged.  The findings of 
the study showed that sanitation, open border and health system 
malfunction might be some of the reasons for outbreaks of measles 
in Kapilvastu district. Furthermore, this investigation emphasizes 
for the further studies to confirm the effectiveness of vaccine 
administered. 
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ANNEX I
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