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Background & objectives: Studying vaccine hesitancy is important for helping improve vaccine coverage 
against COVID-19. The objective of this study was to assess the prevalence and correlates of COVID-19 
vaccine hesitancy in a rural community in India.
Methods: A cross-sectional study of all adults aged over 18 yr was undertaken during July-August 2021, 
in a village outside Bengaluru city in southern India.
Results: In our study, 68.7 per cent of the eligible 297 adult population accepted vaccination immediately, 
another 9.4 per cent hesitated but accepted vaccination without delay, a further 10.4 per cent delayed 
their vaccination and the remaining 11.5 per cent refused vaccination. The prevalence (95% confidence 
interval) of vaccine hesitancy was 21.9±4.8 per cent. Full vaccination was higher among males (76%) 
compared to females (58%, P<0.001). Those who hesitated and delayed vaccination (converts) 
were more likely to be from a nuclear family, whereas those who refused the vaccine were from a 
joint/three-generation family. Those who refused vaccination were adversely influenced by social media 
predominantly as also their religious/cultural beliefs and distrust on the pharmaceutical industry. Those 
who delayed but accepted vaccination were positively influenced by healthcare professionals and others 
who had accepted the vaccine recently. Geographic factors, cost of vaccine, and mode of administration 
were not the major concerns.
Interpretation & conclusions: Vaccine uptake is a continuum. Our study helped identify the characteristics 
of those who delayed vaccination versus those who refused vaccination. This will help policymakers, 
programme managers and healthcare professionals to focus priority action on population subgroups for 
improving individual- and population-level protection.
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Quick Response Code:

Since the SARS-CoV-2 emerged in late 2019, 
it has killed a few millions, infected several millions 

more, caused a global economic downturn and forced 
governments around the world to lock down their 
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populations for varying periods. Protection against 
COVID-19 disease may be acquired via natural 
infection or through COVID-19 vaccination. The 
scientific community, regulatory authorities and 
manufacturers have worked in record time to bring 
COVID vaccines to the market1. While acceptance of 
vaccination is the norm in most populations worldwide, 
subsets of persons may hesitate or refuse to take the 
vaccine. Resource constrained countries that already 
have to deal with vaccine-distribution inequity2, need 
to make efforts to study the levels and determinants of 
vaccine hesitancy3. Vaccine hesitancy refers to delaying 
or refusing vaccines despite the availability of vaccine 
services4. It is context specific, and so can vary with 
respect to time, place, person and vaccines. Vaccine 
hesitancy in a population is determined by individual 
and group influences, vaccine-related determinants as 
well as contextual factors4.

In India, COVID-19 vaccines were rolled out 
for public use in mid-January 2021. While initial 
problems were related mostly to vaccine shortage, 
as the vaccination programme stabilized, vaccine 
hesitancy became critical since it can reduce 
vaccine uptake and compromise herd immunity. The 
objective of our study was to estimate the prevalence 
of COVID-19 vaccine hesitancy and determine 
the correlates of hesitancy in a rural community of 
Bengaluru, Karnataka, India.

Material & Methods

The cross-sectional study was undertaken by 
the department of Community Medicine, St. John’s 
Medical College, Bengaluru, India, in a peri-urban 
village situated 10 km southwest of Bengaluru 
city. The study was undertaken during July-August 
2021 after the second COVID wave had subsided in 
Karnataka state5. Adults (aged 18 yr and above) who 
were eligible to take the COVID-19 vaccine were the 
study participants.

Assuming an expected prevalence of 25 per cent 
vaccine hesitancy6,7 and relative precision of five per 
cent, the sample size was estimated to be 288. Systematic 
random sampling method was used to identify the 
household, and the first eligible adult was selected 
for the interview within a household. Face-to-face 
interviews were conducted at the rural households 
by trained medical interns, after obtaining informed 
written consent and ensuring COVID-19 appropriate 
behaviour. Ethics approval was obtained from the St. 
John’s Medical College Ethics Review Board.

Study instrument: Data were collected using a structured 
questionnaire to obtain the socio-demographic 
details of participants and identify their COVID-19 
vaccination status as those who accepted without 
hesitation, delayed their vaccination (converts) or 
refused vaccination. For those who refused or delayed 
vaccination, details about contextual factors, individual 
and group influences and vaccine-related determinants 
were obtained on a Likert scale (1=strongly disagree, 
2=disagree, 3=neutral, 4=agree and 5=strongly agree)4.

Statistical analysis: Data were analyzed using 
SPSS  Statistics for Windows 26.0 software 
(IBM Corp., NY, USA). P<0.05 was considered 
statistically significant.

Results & Discussion

The demographic profile of the 297 eligible 
participants (excluding two who had reported recent 
COVID-19 infection) was as follows. Males were 
49.5 per cent (n=147). The mean age was 38±12.5 yr. 
The median (interquartile range) per capita income 
per day was ₹ 209 (127, 246) [USD: 2.8 (1.7, 3.3)] 
(1 USD= ₹ 74.5). Chief occupations were agriculture, 
small businesses and service sector jobs; 77.7 per cent 
(231/297) were ever married and the rest were never 
married. Religion-wise distribution was 91.6 per cent 
(272/297) – Hindus, 6.4 per cent (19/297) – Muslims 
and two per cent (6/297) – Christians. Sixty one per 
cent (181/297) lived in nuclear families, whereas 39 per 
cent (116/297) lived in joint/multi-generation families. 
Of these 12 per cent (34/297) were illiterate; 52 per 
cent (154/297) had completed middle- or high-school 
education and 37 per cent (109/297) had completed 
post-schooling education.

Overall, 76 per cent (111/147) males compared to 
58 per cent (87/150) of females were fully vaccinated 
(P=0.001); 70 per cent (162/231) of ever-married 
persons were fully vaccinated compared to 55 per cent 
(36/66) of never-married persons (P=0.02). There was 
no significant difference in full vaccination status by 
religion, education or type of family, as of the time of 
the study.

The study identified four distinct groups of persons 
in the community, with regard to their vaccination 
uptake among the eligible population; 68.7 per cent 
(204/297) had accepted vaccination early, 9.4 per cent 
(28/297) hesitated but accepted vaccination without 
delay, 10.4 per cent (31/297) delayed their vaccination 
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respondents having reported that they have sufficient 
trust in the government. Somewhat equal proportions 
of persons agreed or disagreed with statements such 
as ‘government is pushed by the pharmaceutical 
industry’ and ‘religion/culture is against vaccination’. 
Factors such as distance, wait time, cost and mode of 
administration were not major barriers for a majority 
of persons. Other responses to open-ended questions 
included fear of side effects (44%, 14/34) and not 
aware of a vaccine being available (6%, 2/34).

Among those who delayed their vaccination, fear 
of side effects and, to a lesser extent, the worry of 
having to miss work due to side effects, were reported 
as major concerns. They reported that healthcare 
professionals allayed their anxieties with regard to 
vaccine/vaccination, and all reported that they would 
recommend the COVID-19 vaccine to others. An 
overwhelming majority (94%, 29/31) reported that 
they waited for someone they knew to get the vaccine 
before they got it themselves.

Promoting the uptake of COVID-19 vaccines 
requires understanding of whether people are 

and the remaining 11.5 per cent (34/297) refused 
vaccination. The prevalence (95% confidence interval) 
of vaccine hesitancy in this community was, therefore, 
21.9 (4.8%).

The socio-demographic characteristics of those 
who refused (11.5%), accepted (77.1%) or delayed 
(10.4%) vaccination are shown in the Table. Those 
who refused vaccination were found to have lower 
incomes, were married and about half belonged to 
larger families, whereas those who delayed vaccination 
were found to be earning relatively higher, and were 
from nuclear families. Sociodemographic position was 
found to be significantly associated with refusal or 
conversion.

The responses of those who refused vaccination 
(n=34) or delayed vaccination (n=31) are shown in 
Figure A and B, respectively. Most of those who refused 
vaccination cited family/friends/neighbours and social 
media as the main reasons for them not taking the 
vaccine. This was despite the presence of influential 
gatekeepers such as healthcare professionals and local 
leaders encouraging them to take vaccines, and also the 

Table. Sociodemographic characteristics of those who refused, accepted or delayed COVID-19 vaccination in a rural community in 
Bengaluru, 2021
Parameters Refused vaccination (n=34) Accepted vaccination (n=232) Converts (delayed) (n=31)
Age (yr), mean±SD 39.1±12.7 37.3±12.0 39.7±17.0
Median per capita income/day (USD/₹)** 2.3/171 2.7/201 3.0/224
Sex, n (%)
Males 14 (10) 118 (80) 15 (10)
Females 21 (14) 114 (76) 15 (10)
Religion, n (%)
Hindu 31 (11) 210 (78) 31 (11)
Non‑Hindu 3 (16) 22 (84) 0 (0)
Marital status, n (%)
Never married 3 (4) 54 (81) 10 (15)
Ever married 32 (14) 177 (77) 21 (9)
Educational attainment, n (%)
Illiterate 6 (17) 24 (66) 6 (17)
Up to high school 21 (14) 119 (78 12 (8)
Beyond high school 8 (7) 88 (81) 13 (12)
Type of family*, n (%)
Nuclear 17 (10) 138 (76) 26 (14)
Joint 5 (10) 43 (86) 2 (4)
3‑generation 12 (18) 51 (77) 3 (5)
P*<0.05, **<0.01. SD, standard deviation
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willing to be vaccinated or not, the reasons for 
why they are willing or unwilling to do so, and the 
diverse determinants that go into their decision-
making. Full vaccine coverage in this peri-urban 
rural community was nearly 70 per cent, more than 
double that of the national average (~25%) for the 
same month8. The sex of the individual was found to 
be a significant predictor of vaccination; males were 
more likely to have been fully vaccinated compared to 
females. Others have called for the reporting of sex-
disaggregated COVID-19 vaccination rates at national 
and subnational levels9. Age, religion and educational 
status were not found to be significant at this time 
point in our study setting.

Vaccine hesitancy was reported by 21.9 per cent 
of the population. This was generally in consonance 
with the rates usually seen in low- and middle-income 
countries and much lower than that seen in 
industrialized countries3. Within India, however, it 
was lower than that seen in the neighbouring State of 
Tamil Nadu10.

Our study identified four subpopulations in the rural 
community – large majority who accepted vaccination 
without hesitation, those who had initial reluctance but 
accepted vaccination without any delay, an additional 
subset who hesitated and delayed their vaccination 
(=conversion) and the last group that refused 
vaccination even if the vaccine was provided free of 
cost at a time and place that was convenient for them. 
This was different from previous literature7,10, wherein 
within the definition of vaccine hesitancy, those who 
refused their vaccination and those who delayed their 
vaccination were clubbed together. In our study, it was 
identified that this was not a homogenous group, but 
those who refused vaccination were distinct from those 
who delayed vaccination. Social structure was seen to 
be associated with refusal or conversion - belonging to 
a large joint or three-generation family was associated 
with refusal, while belonging to a nuclear family was 
association with conversion. Contextual influences 
such as media environment, socio-cultural, economic 
and political factors were relatively more important for 
refusers; for delayers, individual and group influences 
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and vaccine-specific issues such as risk–benefit ratio 
were important11.

Elsewhere, vaccine hesitancy has been found 
to be more among certain ethnic groups, women, 
people of younger age group and people with lower 
formal education12. Within India, at the national level, 
vaccine hesitancy has been noted among both the 
marginalized and the educated, though for different 
sets of reasons13,14.

COVID vaccine hesitancy denotes a deficiency of 
information that needs attention. Change in mind of a 
large majority of converts reporting that they waited for 
someone they knew to get the vaccine before they got it 
themselves may be ‘lay epidemiology’ of risk–benefit 
ratio recalculations at work by these individuals15.

Information regarding COVID-19 vaccine has to 
fight for space against a misinfodemic (misinformation 
in place of gaps, fears and rumours, etc.)16-18. This 
is especially so in social media, where there is 
amplification of misinformation19. Hence, information 
must move from being a one-way communication to 
dialogue to address gaps in knowledge, and targeted 
information for sections of populations18,19.

A key limitation of our study was that it was limited 
to one village and one time point only, adversely 
affecting the generalizability of findings across place 
and time. Further, the sample size calculation was 
undertaken for the point prevalence estimation and 
not for the association of correlates of vaccination. 
Information bias owing to reliance on self-reporting 
of incomes, vaccination dates and other information 
without validation remains a concern in observational 
studies. However, the strategy of elucidation of the 
extent, spectrum and determinants of the problem of 
vaccine hesitancy is likely to be useful in other settings 
as well.

Vaccine hesitancy can influence the pandemic 
dynamics if it affects the pace of vaccination. Hence, 
it is important to understand the determinants of 
vaccine hesitancy among locally disaggregated study 
groups to see if there are differences between those 
who delay versus those who refuse. Local contextual 
factors such as socio-demographic characteristics of 
subpopulations, sources of information, complacency, 
confidence and convenience underpin vaccine uptake. 
This has implication for community participation, 
scale-up of mass vaccination, future wave size 
determination and the burden on health systems.

Financial support & sponsorship: None.

Conflicts of Interest: None.

References
1.	 British Society of Immunology. How have vaccines for 

COVID-19 been developed so fast? Available from: https://
www.immunology.org/coronavirus/connect-coronavirus-
public-engagement-resources/how-covid19-vaccine-
developed-fast, accessed on October 15, 2021.

2.	 World Health Organization. United Nations Development 
Programme. Global dashboard for vaccine equity. Available 
from: https://data.undp.org/vaccine-equity/, accessed on 
October 11, 2021.

3.	 Solís Arce JS, Warren SS, Meriggi NF, Scacco A, 
McMurry N, Voors M, et al. COVID-19 vaccine acceptance 
and hesitancy in low- and middle-income countries. Nat Med 
2021; 27 : 1385-94.

4.	 MacDonald NE, SAGE Working Group on Vaccine Hesitancy. 
Vaccine hesitancy: Definition, scope and determinants. 
Vaccine 2015; 33 : 4161-4.

5.	 Indian Institute of Technology-Kanpur. SIR - Covid-19 
prediction model. Available from: https://covid19-forecast.
org/, accessed on September 15, 2021.

6.	 Times of India. 50% of Bengaluru’s eligible population has 
got at least one dose of Covid-19 vaccine. Available from: 
https://timesofindia.indiatimes.com/city/bengaluru/50-of-
bengalurus-eligible-population-has-got-at-least-one-dose/
articleshow/83908827.cms, accessed on July 19, 2021.

7.	 Hindustan Times. The growing urban bias of India’s vaccination 
drive. Available from: https://www.hindustantimes.com/
india-news/the-growing-urban-bias-of-india-s-vaccination-
drive-101623782827156.html, accessed on July 24, 2021.

8.	 Johns Hopkins University of Medicine. Coronovirus Resource 
Center. Understanding vaccination progress. Available from: 
https://coronavirus.jhu.edu/vaccines/international, accessed 
on September 1, 2021.

9.	 Evagora-Campbell M, Borkotoky K, Sharma S, Mbuthia 
M. From routine data collection to policy design: Sex 
and gender both matter in COVID-19. Lancet 2021; 397 :  
2447-9.

10.	 Danabal KGM, Magesh SS, Saravanan S, Gopichandran V. 
Attitude towards COVID 19 vaccines and vaccine hesitancy 
in urban and rural communities in Tamil Nadu, India 
– A community based survey. BMC Health Serv Res 
2021; 21 : 994.

11.	 Kulkarni S, Harvey B, Prybylski D, Jalloh MF. Trends 
in classifying vaccine hesitancy reasons reported in the 
WHO/UNICEF Joint Reporting Form, 2014-2017: Use and 
comparability of the Vaccine Hesitancy Matrix. Hum Vaccin 
Immunother 2021; 17 : 2001-7.

12.	 Razai MS, Chaudhry UAR, Doerholt K, Bauld L, 
Majeed A. Covid-19 vaccination hesitancy. BMJ 2021; 
373 : n1138.

13.	 The Wire. Misinformation alone can’t explain vaccine 
hesitancy among India’s marginalised.; 29 June, 2021. 



490 	 INDIAN J MED RES, MAY & JUNE 2022

Available from: https://science.thewire.in/health/vaccine-
hesitancy-among-indias-marginal i sed- i sn t - jus t -a-
misinformation-issue/, accessed on August 9, 2021.

14.	 The Wire . What drives vaccine hesitancy among India’s 
educated and privileged?; July, 2021. Available from: https://
science.thewire.in/health/what-drives-vaccine-hesitancy-
among-indias-educated-and-privileged/, accessed on August 
9, 2021.

15.	 Nuti SV, Armstrong K. Lay epidemiology and vaccine 
acceptance. JAMA 2021; 326 : 301-2.

16.	 De Coninck D, Frissen T, Matthijs K, d’Haenens L, Lits 
G, Champagne-Poirier O, et al. Beliefs in conspiracy 
theories and misinformation about COVID-19: Comparative 
perspectives on the role of anxiety, depression and exposure 

to and trust in information sources. Front Psychol 2021; 12 : 
646394.

17.	 van Prooijen JW, Douglas KM. Belief in conspiracy theories: 
Basic principles of an emerging research domain. Eur J Soc 
Psychol 2018; 48 : 897-908.

18.	 The Royal Society & the British Academy. Covid-19 vaccine 
deployment: Behaviour, ethics, misinformation and policy 
strategies. . Available from: https://royalsociety.org/-/media/
policy/projects/set-c/set-c-vaccine-deployment.pdf, accessed 
on October 20, 2021.

19.	 The Policy Institute. Kings College London.. Coronavirus: 
Vaccine misinformation and the role of social media. 
Available from: https://www.kcl.ac.uk/policy-institute/
assets/coronavirus-vaccine-misinformation.pdf, accessed on 
June 3, 2021.

For correspondence: �Dr Prem K. Mony, Division of Epidemiology & Population Health, St. John’s Research Institute, St. John’s Medical 
College, Bengaluru 560 034, Karnataka, India 
e-mail: prem_mony@sjri.res.in


