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Abstract:

Introduction: Immunization is an essential component of public health programs and the most cost effective
intervention. Despite having a robust and well-functioning health system in India some states face reduction in
immunization coverage which needs to be improved. Objectives: In urban field practice area of a tertiary care
teaching hospital - To assess the immunization coverage among children aged 6-23 months and To assess the use of
Geographic Information system (GIS) technology as a tool for spatial mapping of the vaccine coverage Method: A
cross sectional study was done among 6-23 months children residing in the urban slums in the field practice area of
tertiary care teaching hospital. Data was collected by house to house visits with interview of mother/primary care
giver using pre-tested semi structured questionnaire. QGIS software was used for spatial mapping of the
immunization coverage. Results: A total of 374 children aged 6-23 months were part of the study. It was found
that the completely immunized, partially immunized, and unimmunized children were 78.3%, 16.9%, and 4.8%,
respectively. The most common cause for partial immunization and non-immunization was child being ill and the
lack of information, respectively. Spatial mapping of immunization coverage helped us in identifying the urban
areas with low immunization coverage. Conclusion: Vaccine coverage in the area needs to be improved more
which can be done by educating the mothers/primary caregivers and motivating them for better health of their
children. GIS can be used as a useful tool in mapping immunization coverage.
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Introduction: was about 65%, which drastically increased to 89% in
Immunization is one of the most cost effective NFHS 2 (1998-99). NFHS 3 (2005-06) saw a
measures in public health to date, preventing at an immunization coverage rate of 81%, a reduction over
approximately 2-3 million fatalities in young children the coverage in NFHS 2 and the NFHS 4 (2015-16) saw
every year." The Government of India introduced in a further reduction to 69%.° Despite having a robust
1978 the Expanded Programme of Immunization and well-functioning health system some states face
(EPI). The program gained momentum in 1985 and reduction in immunization coverage due to vaccine
was expanded as Universal Immunization Programme hesitancy.” The term vaccine hesitancy stands for the
(UIP) to be implemented in a phased manner to cover delay in acceptance or refusal of vaccines despite easy
all districts in the country by 1989-90. The main access to the vaccines. Several factors have been said
objective of the programme was covering 85% of the to influence vaccine hesitancy including socio-cultural
target infants with the vaccines against six most context, religious beliefs, misinformation spread
dangerous and life threatening infections by 1990. through social media, historical influences and
Vaccines included were BCG, 3 doses of DPT & OPV mistrust, beliefs and attitudes about vaccines and
and measles.” In the National Family Health Survey specific characteristics of the vaccines."”
NFHS 1 (1992-93) the coverage of all basic vaccines The advent of new technology has revolutionized
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ways in which information on problems of health is
collected and disseminated. Geographic Information
System (GIS) and Google Earth are the tools that can
be used to measure health events. The GIS is a
conceptualized framework that provides the ability to
capture and analyze spatial and geographic data. GIS
applications are computer based tools that allow the
user to create interactive queries, store and edit
spatial and non-spatial data, analyse spatial
information output and visually share the results of
these operations by presenting them as maps. **”

With this background we undertook a cross
sectional study on Immunization coverage evaluation
survey using GIS technology in urban slums of central
Karnataka, India.

Objective of the study was to assess the coverage
of vaccine among children upto age 6-23 months and
to assess the use of Geographic Information system
(GIS) technology as a tool for spatial mapping the
immunization coverage.

Method:

A cross sectional study was conducted for a period
of 6 months from 1st October 2019 to 31st March
2020 in the urban field practice area of a tertiary care
teaching hospital among the mothers or care givers of
children of 6-23 months’ age groups.

Exclusion criteria:

e Houses which were locked during three
consecutive house visits.

e Mothersorcare givers who did not give consent for
the study.

Following criteria for full, partial and no immunization

were used

e Fullimmunization - a child with one dose of Bacille

Calmette Guerin (BCG), 3 doses of Pentavalent

(Diphtheria Pertussis Tetanus plus Hepatitis B and

Hemophilus Influenza Type B) vaccine and Oral

Polio Vaccine (OPV) and one dose of Measles

Rubella vaccine within the age of one year.

e Partial Immunization - A child who missed any one
of above doses.

¢ NolImmunization - A child who did not receive even
asingle dose of any vaccine

Study Method:

The urban field practice area of J.J.M. Medical
College covers 5 urban slums with a population of
around 19,860. Line list of all the households with

children aged 6 — 23 months was prepared with the
help of anganwadi teachers & verified with ASHAs. All
the houses in the list were visited at least three times
and the final sample of 374 children were identified
and included in the study using universal sampling
method.

Urban field practice area, JJM Medical College
\’
5 URABN SLUMS
Total population around 19,860

\!
All the households with children aged 6-23 months
were included and individuals were interviewed using
epicollect 5 softwere with semi structured pre tested
qguestionnaire.

\

A sample size of 374

Study tool: Data was collected using Epicollect 5
software.™ It is a mobile & web application for free
and easy data collection. It provides both the web and
mobile application for the generation of forms
(questionnaires) and freely hosted project websites
for data collection. Projects are created by using the
web application at five.epicollect.net then
downloaded to the device to perform the data
collection. Data was collected (including GPS and
media) using smart phones and all data can be viewed
onacentral server (via map, tables and charts).

The mothers/primary caregivers were interviewed
using a pre-tested semi-structured questionnaire on a
pre-designed schedule and reviewing immunization
cards of the children. In addition to the questions on
socio-demographic characteristics of the family and
immunization status related variables, the schedule
comprised questions based on vaccine hesitancy and
geo-coordinates of the house were captured.
Confirmation of immunization coverage was done by
immunization card/Mother and Child Health (MCH)
card.

Spatial mapping of the households visited were
spatially mapped using QGIS software v2.18.16."” The
data collected was analysed using the SPSS Statistical
Software version 17.

Results:

Among 374 children of 6- 23 months’ age group

included in the study, 54% (202) were male and 46%
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(172) were females. Majority (34.2%) of the children
belonged to the age group of 16-20 months. A total of
250 (67%) of the informants belonged to Class Il
according to modified B. G. Prasad classification
updated for January 2019."” Muslims made a majority
with 89.3% and Hindus occupied a minority of 10.7%.
(Table 1)

Among all the children, 292(78.1%) were fully
immunized as per their age group. Close to 63 (16.8%)
children though have started immunization could not
complete it. Rest 19 (5.0%) of the beneficiaries were
completely left-out. (Figure 1)

Immunization coverage for each vaccine was
assessed among the study participants who were fully
immunised till date and those with partial
immunization and it was found to be maximum for
BCG which is 325 (91.6%) antigen and minimum for
the measles rubellavaccine 223 (62.8%). (Table 2)

As far as immunization sessions were concerned,

Table 1: Demographic details of the study
participants

Variables | Frequency (n= 374) | Percentage (%)
Gender

Male 202 54
Female 172 46
Age Group (months)

6-10 99 26.5

11-15 100 26.7

16-20 128 34.2

>20 47 12.6
Religion

Hindu 40 10.7
Muslim 334 89.3
Socio-economic status as per modified B G
Prasad classification

Class | 30 8

Class I 41 11

Class Il 250 67

Class VI 53 14

Table-2 Distribution of study participants
according to the vaccines received (n=355)

Name of the | Frequency| Percentage
vaccine (n) (%)
BCG 325 91.6
OPV1 321 90.5
OPV 2 319 89.8
OPV 3 319 89.8
Pentavalent 1 321 90.5
Pentavalent 2 245 69.2
Pentavalent 3 241 68
Measles Rubella 223 62.8

majority of the beneficiaries accessed immunization
(88.4%) at public health care and only 11.6% utilized
the private services forimmunization. It demonstrates
that the child caregivers are well driven toward public
health facilities than that of private health delivery
points.

The respondents were enquired about the reasons
for partial or non- immunization using an open ended
guestion and multiple responses were recorded.
Among 82 study participants whose child was either
partially immunized or non- immunized, 45 (54.8%) of
them told sickness of the child on the day of
immunization as the main reason. In 42 (51.2%) cases,
lack of awareness among parents/caregivers
regarding immunization, fear of adverse events
following immunization 29 (35.3%), and forgetfulness
about immunization session 33 (40.2%) were also
cited asreasons of non-immunization.

Spatial mapping of immunization coverage was
done using QGIS software (Figure 2) which clearly
describes the spatial map of the study area and
clusters surveyed. Black dots represent the
households with fully immunized children, circle with
dots represent the households with partially
immunized children, and star shape dots represent
households with unimmunized children. By zooming
in, topography (plain area) of the urban field practice
area and connectivity by the road of each cluster to
the health care provider can be visualized.

Mapping was also helpful in describing the
relationship between immunization status and
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Figure 1:
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Figure 2: Spatial map showing

distribution of clusters in the study area according to immunization status
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proximity of households to the health care provider
(urban health centre). It was observed from the spatial
maps that the immunization status of the study
subjects was neither dependent on the distance of
cluster from the health care facility nor on the location
of the household in the urban slum.

Discussion:

In this study, the percentage of full immunization
as per age is found to be 78.2% (292). However, this
coverage shows percent of beneficiaries who have
taken all vaccines till the date of survey which is more
than that of the NFHS-4 report of Karnataka which was
found to be 63%.""

The fullimmunization coverage of childrenin other
studies across the country reveals a similar pattern.
Research conducted by Naveen et al. in tribal area of
Parol, Thane district Maharashtra FIC was found to be
71.1%.™ Datta et al. in rural area of Tripura had
highlighted it as 91.67%."" Another focal study from
Surajgarha Block, Lakhisarai district by Kumar et al. in
Bihar was 55.2%,"” and in rural Uttar Pradesh it was
50% as per Ahmad et al."

In present study, the main reason for partial or
non-immunization cited by most of the respondents
was sickness of the child on the day of immunization
followed by lack of awareness among parents and fear
of AEFI. Madhvi et al. from Kakinada, Andhra Pradesh
showed that the most common reasons for partial/no
immunization are ill child (27.5%), lack of knowledge
about immunization (25.12%), migration to other
places with no knowledge of place and time of
immunization (17.5%)."” A study by Singhal et al. from
rural area of district Tonk, Rajasthan showed the
commonest reason for partial/non-immunized was
sickness 22 (36.06%) of elder sibling as a result of the
previous immunization followed by 20 (32.07%) of the
sickness of beneficiary at the time of immunization.”
In a study done by Kumar Saurabh et al in Mangalore,
Commonest reason for child being unimmunized was
thatthe respondents lacked information regarding the
immunization followed by obstacles and lack of
motivation, respectively.””

Spatial mapping gives the exact location of the
household, and also the direction of the survey can be
known by waypoints and routes saved in the GIS
software and google earth. It also describes the
distance of households located in the urban field

practice area from the Urban health care centre. This
helpsin planning a betterimmunization session.

In a study done by Gammino M Victoria, GIS data
were used to Track Polio Vaccination Team
Performance in Northern Nigria under WHO pilot
project.”” In one study GIS was used for resources-
constrained environment to assess the expanded
program on immunization data.” A study done by
Masthi et al used Global Positioning System
technology and Google Earth to evaluate Coverage of
the pentavalent vaccine in a rural area near
Bangalore.”

There are many other studies in public health
sector where GIS were used effectively. In one study
GIS was used for measuring the nutritional status
distribution of anemia in a rural area.” GIS was used
for spatial mapping for the distribution of malaria
vector mosquitoes and also for risk mapping in
analysing the past and present trends in monitoring
and evaluation of malaria.”

Conclusion:

This study was done to see the immunization
coverage among the residents of urban field practice
area. Out of 374 children, 292 (78.2%) were fully
immunized, showing that the immunization status is
still not upto the level as prescribed by the
government which is coverage of 85 percentage.

There is a progressive decline in the immunization
received from 325 (91.6%) children for BCG to 223
(62.8%) for measles rubella, which was the worst hit.
There were multiple reasons for partial or non-
immunization of the child among which most
common were illness of the child duringimmunization
sessions followed by lack of awareness regarding
vaccines among parents and ignorance and/or casual
approach of parent’s/care givers towards timely
immunization.

Recommendations:

Coverage of routine immunization can be
improved by creating awareness among mothers or
caregivers effectively. Majority of study participants
were unaware of the complete dosages of the vaccine
and when it has to be given. This can be overcome by
creating awareness and health education.

GPS technology was effective in spatial mapping of
the immunization coverage. It could also help in micro
planning and implementing maximum immunization
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coverage.
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