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ABSTRACT

Introduction

Chicken pox is a highly infectious and transmissible disease caused by Varicella Zoster Virus (VZV) an alpha
herpes virus. The lifetime risk of acquiring varicella is over 95%. The present study deals with an outbreak of
chicken pox in an educational institution in Western India. Our study comprises of thirty nine cases of chicken
pox which occurred from first week of Jan 2016 to last week of Mar 2016.

Methodology

A cross sectional study design was conducted in an educational institution where the outbreak had occurred and
cases were categorised based on validated criteria.

Results

Out of total 39 cases that occurred, 27 and 12 were among students and teachers respectively. Mean age of
students was 20.69 and that of teachers was 23.85. Among students, 44.44% had mild, 37.03% had moderate
and 18.51% had severe symptoms. The overall incidence was 6.5.

Recommendations

Record keeping will help in determining whether an outbreak has occurred or not. The option of immunizing
students against varicella, at the time of admission to educational institutions, may be the best possible.
Decisive actions at the onset of cases in terms of preventive measures play an important role in controlling the
outbreak.
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l. INTRODUCTION

Chicken pox is a highly infectious disease caused by Varicella Zoster Virus (VZV) an alpha herpes
virus. The transmission is airborne via respiratory droplets or from shedding of infectious virions from vesicles
on the skin. Chicken pox is experienced by almost every child or young adult. The lifetime risk of acquiring
varicella is over 95%. (2

The present study deals with an outbreak of chicken pox in an educational institution in Western India.
Our study comprises of thirty nine cases of chicken pox which occurred from first week of Jan 2016 to last week
of Mar 2016. We have discussed the detailed epidemiological investigation of the outbreak and relevant findings
in our study.

1.  MATERIALS AND METHODS
Case definitions which were used for a case of chicken pox have already been validated by various
workers in their studies.**! The criteria for mild, moderate and severe case of chicken pox was based on the
severity of clinical presentation.
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Study design and study population

A cross sectional study design was formulated. The study setting was the campus of the educational
institution where the outbreak had occurred. The study was carried out from Jan 2016 to Mar 2016.
Sociodemographic data, immunization history pertaining to chicken pox and history of symptomatology
pertaining to chicken pox was obtained using a self-administered questionnaire. Coding of the questionnaires
was carried out to ensure confidentiality.

Ethical approval
Since the study was conducted as part of epidemiological investigation of an outbreak, ethical approval was not
mandatory.

Analysis
Descriptive analysis of the study population including the demographic information, past history of infections,
symptomatology pertaining to chicken pox, and immunization pertaining to chicken pox were conducted.

1. RESULTS
Sociodemographic profile: Out of thirty nine cases of chicken pox, twenty seven cases were among students,
while the remaining twelve cases were among the teaching faculty and other staff of the educational institution.
Mean age of the students was 20.69 years (standard deviation 1.43 years, minimum 18 years and maximum 25
years). Mean age of the staff of the educational institution was 23.85 years (standard deviation 6.75 years,
minimum 19 years and maximum 43 years). Overall age wise distribution of all the thirty nine cases of chicken
pox is tabulated in table one. All the cases among students and staff of the educational institution were males.

Age group Number (%)
<20 years 06 (15.38)
20-25 years 30 (76.92)
25-30 years 01 (02.56)
30-35 years 01 (02.56)
35-40 years 00 (00.00)
>40 years 01 (02.56)
Total 39 (100)

Table 1:Overall age wise distribution of thirty nine cases of chicken pox

Clinical profile: In all the cases, the rash initially appeared on the face and limbs, before spreading to other
parts of the body. Since all the cases were adults, they were hospitalized for more effective monitoring, as
chicken pox is known to be severe among young adults.’"#

Out of twenty seven cases among students, twelve (44.44%) had mild symptoms, ten (37.03%) had moderate
symptoms and five (18.51%) had severe symptoms. Out of twelve staff five (41.66%) had mild symptoms, four
(33.33%) had moderate symptoms and three (25%) had severe symptoms.

All the thirty nine cases had typical symptoms of chicken pox as regards fever, onset and progression of rash.
Two cases (5.12%) out of thirty nine cases (one each among students and staff) had evidence of pneumonia,
which resolved in one week after appropriate treatment. There were no other complications or fatalities in this
outbreak.

Epidemiological findings: None of the cases among students and staff of the educational institution had
received even a single dose of the chicken pox vaccine. The index cases was a 20 years old student who had
just returned from the term break in first week of Jan 2016. The index case was asymptomatic before returning
from the term break. There was no history of contact of this index case with any infected person.

History of frequent daily contact amongst all the cases including students and staff was elicited during the
course of their day to day classes and other activities. All the cases among students were from two adjacent
blocks of the hostel. All cases among the staff of the educational institution were residing in the on-campus
accommodation which was provided to them.

Week wise epidemic curve is presented in figure one. All the cases had occurred within one incubation period of
the previous case with which they could have had contact. Data pertaining to incidence of chicken pox for the
institution for previous years was not available due to poor record keeping. The strength of students in the
teaching institution was around four thousand and two hundred; and that of the staff was around one thousand
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and eight hundred. Hence, the incidence among the works out to 6.42 per thousand; and 6.66 per thousand
among the students and staff respectively. The overall incidence works out to 6.5. Since there was clear cut
evidence of clustering in time and space as shown in figure one, the incident was investigated as an outbreak of
chicken pox and managed accordingly.

Week wise incidence of chicken pox
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Figure 1: Week wise incidence of chicken pox

On further investigation it was observed that the recommended floor space of 5 sq m per capita was not
available in the student’s hostel, which had led to overcrowded conditions; and facilitated transmission of the
infection. ! The overcrowding was due to increased intake of students, without a commensurate increase in
hostel capacity.

Relevant laboratory findings :

All parameters of complete blood count of all the cases of chicken pox were within normal limits. X
Ray chest was carried out in two (5.12%) of cases which revealed evidence of pneumonia. Other investigations
like Varicella zoster 1gG and IgM and detection of Varicella zoster DNA were not carried out due to resource
constraints. Diagnosis of all the cases was essentially clinical, as all the cases had presented with typical
symptoms.

The outbreak was promptly brought under control, by isolation of all cases, strict daily surveillance of
all possible/probable contacts of cases for any symptoms suggestive of chicken pox. Besides, head to foot
sleeping arrangement to mitigate the effect of overcrowding, adequate natural and artificial ventilation; and
regular disinfection of the hostel premises using a disinfectant suitable for domestic use were also ensured. All
the students and staff were also advised to use a cloth mask during the course of their interaction in the campus;
and the mask should be washed, sun dried and ironed daily.

IV. DISCUSSION

Lopez et al reported twenty nine outbreaks of varicella involving two hundred and sixty two cases in
elementary, middle, and high schools from 2012 to 2015.2"!

Kshatri et al reported 30 chickenpox outbreaks affecting four hundred and twenty one 421cases in the
state of Odisha, in which the history of varicella zoster virus (VZV) vaccination of the cases was absent or could
not be assessed/documented. They also reported similar outbreaks in rural areas of north, west and other parts of
India. The workers opined that since chickenpox vaccination is not covered in the universal immunisation
programme, a section of the population remains susceptible to varicella zoster infection, particularly during
outbreaks. ™!

Arunkumar et al reported several outbreaks of chicken pox students from various countries. They
reported attack rates of chickenpox among staff and student nurses as 0.78 and 1.54 per 100 person-years,
respectively. Our study is at variance from the above study as we observed a lower incidence of 6.42 and 6.66
per thousand among students and staff respectively.!?

Deoshatwar et al reported an outbreak of 9 cases of chicken pox among college students and faculty.
They reported eight cases out of eight hundred students giving an incidence of 10 per thousand; and one case out
of three hundred faculty giving an incidence of 3.33 per thousand. The incidence pertaining to students reported
in our present study is lower than that reported by Deoshatwar et al. The incidence pertaining to staff reported in
our present study is higher than that reported by Deoshatwar et al. However, the overall incidence of chicken
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pox reported by Deoshatwar et al is 8.18 per thousand, which is higher than the overall incidence of 6.5 per
thousand observed by us.!*®

Venkatiraman et al reported a high overall incidence of 7.2 per thousand among staff and students of a
hospital; with the highest incidence of 32.2 being reported among 17 to 24 year old students.™

Meyers et al reported 110 cases of chicken pox from 2016 to 2017 among six thousand staff and forty
thousand students, giving a low overall incidence of 2.39 per thousand.!

Limitations

Our study had several limitations. Firstly, recall bias of self-reported history of clinical disease and
immunization cannot be ruled out. Secondly, we had no confirmatory laboratory data. However, since all cases
had typical symptoms of chicken pox; and active case surveillance was carried out the effect of this limitation
was minimized.

V. CONCLUSION AND RECOMMENDATIONS

Our study describes a substantially circulated, adult varicella epidemic lasting for nearly a quarter of a
year, in a large educational institution. Record keeping will help in determining whether an outbreak has
occurred or not. Students were most affected, but staff were also affected. We have demonstrated that a
significant proportion of young adults are susceptible to varicella virus; and hence they are at risk of acquiring
the disease during the course of their higher education. Besides, they may also serve as potential source for
transmission posing a risk to their immunocompromised colleagues and staff. Hence, the option of
immunization of young adults against varicella, at the time of admission to various educational institutions, may
be the best possible option in our country needs to be explored. This will help in reducing the cohort of
susceptible young adults in the campuses and will also be more cost effective in the long run.

The workers recommend larger studies be carried out in this regard, to formulate appropriate
vaccination policy for young adults as well as for paediatric age group. We also recommend that appropriate
infection prevention and control strategies as have been discussed above be considered for control of varicella
outbreaks. Decisive actions at the onset of cases in terms of preventive measures play an important role in
controlling the outbreak.
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