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INTRODUCTION

One of  the most cost-effective intervention for the 
prevention of  diseases is vaccination which has successfully 
played a major role in eradication, elimination, and control 
of  communicable diseases.1 When vaccination is widely 
accepted in a community, it provides both direct protection 
at individual level and indirect protection through herd 
immunity in a community by affecting transmission of  
vaccine preventable diseases, thereby reducing risk of  
infection to susceptible individuals.2 One of  the major 
reasons behind endemicity and resurgence of  certain 
vaccine preventable diseases such as measles, poliomyelitis, 

and pertussis is under-vaccinated and unvaccinated 
communities in many developed and developing countries.3

The World Health Organization (WHO) Strategic Advisory 
Group of  Experts (SAGE) on immunization has defined 
vaccine hesitancy as delay in acceptance or refusal of  vaccines 
despite availability of  vaccine services. Vaccine hesitancy is 
complex and context specific, varying across time, place, 
and candidate vaccines. It is influenced by factors such as 
complacency, convenience, and confidence. It is seen that 
“Vaccine attitudes” can be seen on a spectrum ranging 
from total acceptance to complete refusal. Vaccine hesitant 
individuals are a heterogeneous group in the middle of  
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this spectrum. They may refuse some vaccines, while 
agree to others; they may delay vaccines or accept vaccines 
but are unsure while doing so. It is estimated that <10% 
of  individuals have strong anti-vaccination convictions.4 
However, a more significant proportion could be categorized 
as being hesitant regarding vaccination. Knowledge gap 
regarding safety and/or efficacy of  vaccines, especially newer 
vaccines, can affect parental decisions to vaccinate their 
child.5 This complex decision-making related to acceptance 
of  vaccine is also driven by an admixture of  scientific, 
psychological, economic, political, and sociocultural reasons.6

Therefore, acknowledgment and identification of  the type 
of  population who are vaccine hesitant and to find an 
estimate of  the burden and to understand the problems 
in-depth related to vaccine hesitancy along with its 
determinants are needed. In November 2011, SAGE noted 
the negative impacts of  vaccine hesitancy in both developed 
and developing countries.7,8 With this background, this 
study aimed to estimate the magnitude of  vaccine hesitancy 
for available vaccines in case of  under-5 children residing 
in slums of  Burdwan Municipality and to find out factors 
contributing to vaccine hesitancy among them.

Aims and objectives
The aims of  the study were to estimate the magnitude of  
vaccine hesitancy for available vaccines among parents of  
under-5 children residing in slums of  Burdwan Municipality 
and to find out factors contributing to vaccine hesitancy 
among them.

MATERIALS AND METHODS

Study design, setting, and duration
This community-based cross-sectional study was conducted 
in slums of  Burdwan Municipality, Purba Bardhaman District, 
West Bengal between September 2020 and January 2021.

Study population
Children of  1–59 months of  age, residing in the study 
area for the past 3 months before data collection, were 
the study population. Mothers/caregivers of  the aforesaid 
children were the primary respondents. Mothers unwilling 
to participate or absent during the day of  visit or severely 
ill were excluded from the study.

Sample size and sampling technique
Considering prevalence of  vaccine hesitancy among 
families of  under-5 children as 83% based on a previous 
study done at North Bengal,9 95% confidence interval 
and relative allowable error of  10%; using the formula the 
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size comes out to be 79. Further considering design effect 

of  1.5 for the sampling method adopted, the required 
sample size was 118. Anticipating 10% non-response, the 
final sample size was 132.

The sampling was done in two stages – at first, 10% of  
the total number of  slums, that is, 14.4~15 slums were 
selected from 144 slums by simple random sampling; 
then from each slum, 132/15~9 households having 
at least one under-5 children were selected by simple 
random sampling from a sampling frame created with 
the help of  health workers working in that slum. Thus, 
a total of  15*9=135 children each from one household 
were sampled.

Data collection, tools, and technique
The selected households in the slums were visited for 
interview. The youngest child of  the family was chosen as 
the study subject. The primary caregiver, most preferably 
the mother, was interviewed using a predesigned 
pretested schedule consisting of  questions regarding 
sociodemographic characteristics and validated version 
of  vaccine hesitancy survey questionnaires version 1.0 
developed by the WHO SAGE working group on vaccine 
hesitancy.8 Reviewing of  immunization cards of  under-5 
children was also done.

Data analysis
Collected data were entered into MS Excel, cleaned, and 
were imported into SPSS (V.23). Outcome variables, that is, 
presence of  vaccine hesitancy, type of  hesitancy (refusal/
delay), and type of  vaccine toward which hesitancy is 
present were presented in the form of  tables and figures. 
Sociodemographic characteristics were taken as variables 
to describe characteristics of  the study population and 
to find out associations with the outcome variables by 
Fisher’s exact test. Multivariable logistic regression was 
done to predict the presence of  vaccine hesitancy from 
background variables.

RESULTS

A total of  135 households were included in the study 
as none of  the eligible parents withheld consent to 
participate in the survey. About 53.3% of  the children 
were male and 46.7% were female. About 4.4% were in 
the age group of  <12 months, 13.3% in 12–23 months, 
and 82.2% belonged to the age group of  24–59 months. 
Mean (SD) age of  the study participants was 34.17 (11.88) 
months. All of  the caregivers were female; 21.5% among 
them were below 20 years of  age, 74.0% of  them were 
within 20–30 years, and 4.5% were above 30 years. 
About 8.1% of  the caregivers were found to be illiterate 
and informal literate. About 42.2% of  them obtained 
primary school education, 15.6% obtained middle 
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school education, and 34.1% obtained secondary school 
education and above. About 54.1% of  the caregivers were 
living in joint families and 45.9% were living in nuclear 
families. About 11.9% of  the families belonged to the 
upper middle and middle class, 65.2% belonged to the 
lower middle class, and 23.0% belonged to the lower 
class10 (Table 1).

Vaccine hesitancy was found in case of  16 children (11.9%) 
whereas refusal was noted in case of  3 children (2.2%). The 
refusals were found to be toward birth dose of  BCG, OPV, 
and hep. B. Vaccine hesitancy was found in case of  1.5% 
of  children toward MR and JE vaccines, in 4.4% toward 
DPT booster, and in 0.7% toward OPV booster (Figure 1).

The most common reason for hesitancy was that their 
parents thought that it was not needed (47.4%) followed 
by fear of  needle (31.5%) and difficulty to leave other 
work at home for taking their child to vaccinate (21.1%). 
Factors that caused difficulty for the caregivers from getting 
their child immunized were mainly timing of  clinic and 
lockdown imposed during COVID-19. Almost all leaders 
(religious, political, teachers, and health care workers) 
in their community supported vaccines for infants and 
children (Table 2).

Table 2 shows relationship between sociodemographic 
factors and presence of  vaccine hesitancy, where, it was 
not found to be significantly associated with age of  the 

child (P=0.861), gender of  the child (P=0.776), caregivers’ 
age (P=0.516) or educational status (P=0.630), family 
type (P=0.596), and socioeconomic status (P=0.432). 
Furthermore, no specific sociodemographic characteristics 
were found to have higher odds for vaccine hesitancy.

DISCUSSION

This study estimated that 11.9% of  under-5 children 
residing in slums of  Burdwan Municipality were affected 
by vaccine hesitancy for one or more of  the locally 
available vaccines. The global scenario of  vaccine hesitancy 
is somewhat similar with wide variability but various 
studies reported prevalence of  vaccine hesitancy ranging 
between 1.1% and 83% among specified population 
using the same screening tool. Several studies from 
Guatemala, Chennai, West Bengal, and Odisha hint about 
the increasing awareness and positive beliefs of  parents 
about child vaccination.11-15 In a similar study at Chennai, 
in a predominantly urban, educated, and working class 
population, the prevalence of  vaccine hesitancy was 21%.12 
However, all the children had received complete vaccination 
appropriate for age. The major drivers for vaccine hesitancy 
were suspicions about newer vaccines, concerns about 
adverse effects of  vaccines, and the perception that there 
is no need for vaccines against uncommon diseases.16 
Understanding the three As (Awareness, Access, and 
Acceptability) dimensions of  vaccine hesitancy in Odisha 

Table 1: Distribution of study subjects according to their background characteristics and the presence 
of vaccine hesitancy (n=135)
Descriptive characteristics Frequency 

(%)
Vaccine hesitancy

frequency (%)
Chi-square test

P-value
Adjusted OR 

(95% CI)
P value

Age of the child (months)
<12 6 (4.4) 1 (16.7) 0.861 Ref. -
12–23 18 (13.3) 2 (11.1) 0.38 (0.02–7.66) 0.525
24–59 111 (82.2) 13 (11.7) 0.59 (0.04–8.08) 0.690

Sex of the child
Male 72 (53.3) 8 (11.1) 0.776 Ref. 0.453
Female 63 (46.7) 8 (12.7) 1.55 (0.48–4.97)

Age of the caregiver (years)
<20 17 (12.6) 3 (17.6) 0.516 Ref. 0.627
20–30 112 (83.0) 13 (11.6) 0.46 (0.09–2.20) 0.334
>30 6 (4.4) 0 (0.0) 0 (0.0) 0.999

Educational status of the caregiver
Illiterate and Informal literate 11 (8.1) 2 (18.2) 0.631 Ref. 0.338
Primary 57 (42.2) 5 (8.8) 0.36 (0.05-2.43) 0.296
Middle 21 (15.6) 0 (0.0) 0 (0.0) 0.998
Secondary and above 46 (34.1) 9 (19.6) 1.15 (0.19-7.25) 0.876

Type of family
Joint 73 (54.1) 10 (13.7) 0.596 Ref. 0.557
Nuclear 62 (45.9) 6 (9.7) 0.69 (0.19-2.42)

Socioeconomic status*
Upper-middle and middle class 16 (11.9) 3 (18.8) 0.432 Ref. 0.340
Lower-middle class 88 (65.2) 11 (12.5) 0.37 (0.07–1.88) 0.230
Lower class 31 (23.0) 2 (6.5) 0.19 (0.02–1.84) 0.155

*Socioeconomic status of the family: Elicited using modified BG Prasad Scale (CPI[IW] January 2021: 330).9
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used the same tool in a sample of  260 households, selected 
from 30 clusters, and found that all the households knew 
that vaccines protect against infectious diseases and parents 
should vaccinate their children against all recommended 
vaccines and only 2% were not aware of  them.13 Around 
11% of  parents highlighted long distance as an important 
barrier to vaccine uptake. They cited that due to lack of  
vaccine clinic in their village, they had to travel to another 
village, which is quite far. Parents informed that they had to 
wait for long hours at times and it had happened that they 
returned without vaccination. Nearly, 28% of  parents had 
heard negative information about the vaccines, and despite 
hearing negative information, more than three-fourth 
parents took their children to vaccination. A similar study 
done in a slum setting of  Siliguri, West Bengal, found that 
majority of  83% of  the families were vaccine hesitant and 
only 17% were not hesitant.14 Nuclear families and mothers 
of  lower educational status had significantly higher odds of  

vaccine hesitancy. Reluctance to vaccinate (26.1%) and to 
be unaware/having no reliable information (20.5%) were 
the major reasons cited for vaccine hesitancy.

In our study, the refusals were found to be toward birth 
dose of  BCG, OPV, and hep. B. Vaccine hesitancy was 
found in case of  1.5% of  children toward MR and 
JE vaccines, in 4.4 % toward DPT booster, and in 
0.7% toward OPV booster. Pentavalent and measles 
were more commonly refused or hesitated vaccines by 
the parents compared to BCG or polio.12 There was 
refusal mainly in case of  birth dose of  OPV, BCG, and 
hepatitis B, mainly due fear of  needle and some thought 
that it was not needed so early in life.16 Refusals were 
found more in case of  non-governmental institutional 
deliveries which were deficient in infrastructural 
provision for birth dose of  vaccines. Hence, awareness 
from service providers and responsibility to inform 

Table 2: Factors related to vaccine hesitancy
Descriptive characteristics Frequency (%)
Reasons for hesitancy (n=16)

Not possible to leave other work at home 3 (18.7)
Fear of needles 6 (37.5)
Did not think it was needed 7 (43.8)

Caregivers facing difficulty from getting their child 
immunized

Did not face any difficulty 104 (83.0)
Faced difficulty 23 (17.0)
Timing of clinic 14 (60.9)
Lockdown 17 (73.9)

Support of vaccination of children by local leaders Yes No Don’t know
No (%) No (%) No (%)

Religious 123 (91.1) 1 (0.75) 11 (8.14)
Political 120 (88.9) 0 (0.0) 15 (11.1)
Teachers 124 (91.8) 0 (0.0) 11 (8.14)
Health care worker 135 (100) 0 (0.0) 0 (0.0)

93.3

93.3

93.3

100.0

100.0

100.0

100.0

98.5

98.5

95.6

99.3

4.5

4.5

4.5

1.5

1.5

4.4

0.7

2.2

2.2

2.2

BCG

OPV birth dose

Hepatitis B

Pentavalent (1,2 & 3)

OPV (1,2 & 3)

Rota (1,2 & 3)

IPV (1 & 2)

MR (1 & 2)

JE (1 & 2)

DPT Booster (1 & 2)

OPV Booster

No hesitancy Hesitant Refused

Figure 1: Vaccine hesitancy toward candidate vaccines (n=135)
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mothers regarding birth doses followed by subsequent 
doses is necessary.9

The study held at Odisha found that long distances and 
time are the two prime factors of  accessibility linked with 
the refusal or hesitancy of  the vaccine.13 The study held 
at Chennai found that there is a high level of  acceptance 
of  vaccines at the level of  parents and more than three-
fourths took their children for vaccination despite hearing 
negative information about them.12 A study in Siliguri, West 
Bengal, found that nuclear families and mothers of  the 
lower educational status had significantly higher odds of  
vaccine hesitancy.14 Reluctance to vaccinate (26.1%) and to 
be unaware/having no reliable information (20.5%) were 
the major reasons cited for vaccine hesitancy.17,18 There are 
many different subpopulations of  individuals with divergent 
reasons for not vaccinating or delaying vaccines.19,20 This 
may be due to a variety of  factors, including complacency 
(low-risk perceptions of  vaccine-preventable diseases), 
lack of  convenient access to vaccine services, or lack of  
confidence in vaccines due to concerns about safety and 
other vaccine issues.21-23 In our present study, the most of  
the people knew that vaccines protect against infectious 
diseases and recommended vaccination for their children. 
In contemporary studies, it has been stated that a large 
number of  children could not complete their immunization 
schedules because health services do not regularly reach 
them.21 However, in our study area, universal immunization 
program is run routinely with dedicated health care 
workers who not only give the services regularly but also 
spread awareness about it to increases the acceptability. 
Other reasons for increased awareness about vaccines 
among parents could be widespread use of  social media, 
mass media, and use of  celebrities for mass awareness 
campaigns. All of  the caregivers considered that vaccines 
can protect children from serious diseases and most wanted 
their children to be vaccinated with all the recommended 
vaccines. No ethnic or religious groups in the studied 
community had adverse idea regarding vaccination for their 
children. Almost all leaders (religious, political, teachers, 
and health care workers) in their community supported 
vaccines for infants and children. There was no internal or 
external pressure for not getting their children vaccinated.

Other studies found out mainly timing and distance of  the 
clinic being a major reason behind vaccine hesitancy.13,14 
In our study, we found out that, some of  them have been 
reluctant or hesitated to get a vaccination for their child, 
major reasons behind them were fear of  needles, timing 
of  clinic, difficulty to leave work, or had some other work 
at home. Lockdown due to COVID-19 and associated 
difficulties such as unavailability of  transport and also 
unawareness that immunization clinic was running even 
during lockdown added to it. Good educational status (most 

of  them were literate) and proximity of  vaccination center, 
rigorous implementation of  various health programs which 
included immunization, and continuous IEC activities 
regarding vaccination by health workers, resulted in good 
vaccination coverage in this area. In congruence, vaccine 
coverage in India has improved from 44% to 62% over a 
period of  10 years (2006–2016).19

In our study, no such association between sociodemographic 
characteristics with vaccine hesitancy was found may be 
due to low prevalence of  vaccine hesitancy in the study 
population. The findings of  the study may be limited by 
the fact that the anticipated prevalence of  vaccine hesitancy, 
which was used to calculate the sample size, is much more 
than resultant prevalence of  vaccine hesitancy.

Limitations of the study
 The findings of  the study may be limited by the fact that 
the anticipated prevalence of  vaccine hesitancy, which 
was used to calculate the sample size, is much more than 
resultant prevalence of  vaccine hesitancy.

CONCLUSION

The prevalence of  vaccine hesitancy among under-5 
children was found to be low in slums of  Burdwan 
Municipality although there is the presence of  refusals 
among caregivers mainly in case of  birth doses and delay 
due to fear of  needles. Private maternity homes need to 
strengthen their infrastructure to provide birth doses of  
vaccines in time.
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