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Background

Healthcare workers play a vital role in vaccine promotion and acceptance through
community dialogue, education, and myth-busting. Vaccinated healthcare workers will
likely recommend the vaccine to their families and community.

Methods

A cross-sectional study was conducted with healthcare workers (n=357) to understand
their knowledge, attitudes, perceptions, and acceptance of the coronavirus disease 2019
(COVID-19) vaccine. The study was conducted in two blocks (Haveli and Velhe) of Pune,

Maharashtra.

Results

The findings showed that over 90% of healthcare workers knew about COVID-19
vaccination and had a positive attitude towards COVID-19 vaccination. Among them,
vaccine uptake was high (93% with two doses and 4% with a single dose). 98% of
healthcare workers believed that vaccine is safe to use. However, few gaps existed around
vaccine safety, side effects and allergic reactions, as 27.7% believed that the COVID-19
vaccine could increase the risk of allergic reactions, 51.8% believed that acquiring natural
immunity by contacting the virus is better than vaccination, 16.5% believed that it is
possible to reduce the incidence of COVID-19 without vaccination, 28.9% believed that
vaccine might have side effects and 14% believed vaccine is not the most likely way to

control the pandemic.

Conclusions

Addressing the existing gaps and reinforcing the relevance of the COVID-19 vaccine
through a structured program is critical to empower health workers to disseminate
accurate information to the community, consecutively improve vaccination uptake, and

boost vaccination efforts in India.

Immunisation is one of the most reliable and cost-ef-
fective public health interventions to reduce the incidence
and associated mortality of numerous infectious diseases.!
During the coronavirus disease 2019 (COVID-19) pandemic,
it was again globally adopted as an effective public health
strategy to curb the pandemic. In India, the National Expert
Group on Vaccine Administration for COVID-19 (NEGVAC)
was formed to guide all aspects of COVID-19 vaccine ad-
ministration.2 In accordance with the committee guide-
lines, in January 2021, the Government of India rolled out
the world’s largest vaccination drive by inoculating priority
groups against COVID-19.3 The first vaccination phase cov-
ered thirty million healthcare workers (HCWs) and frontline
workers. The second phase began by covering the entire

population over 60 years and those aged 45 years and above
with specified co-morbid conditions. In the next phase,
everyone above 45 years of age was covered, and after an
onslaught of the massive “second wave”, the vaccination
drive was expanded from 15! May 2021 to cover everyone
above 18 years of age.*

The first phase of the vaccination was critical for India
as HCWs are positioned to play a pivotal role in fighting>
the COVID-19 pandemic by playing a critical role at every
stage, including planning, target group identification, com-
munity engagement, mobilisation, service delivery, track-
ing, and follow-up.® Being the navigators and connectors
of their communities with the health systems, their confi-
dence in the benefits of the vaccination process is vital to
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ensure a positive impact on the uptake of vaccination in the
community.” The HCWs vaccinated are more likely to rec-
ommend vaccination to others.8 Vaccine scepticism®19 may
negatively impact vaccine uptake among communities, and
data suggest that vaccination rates among HCWs correlate
positively with their willingness to recommend COVID-19
vaccination to their patients.!!

Only 32,94,612 HCWs were fully vaccinated against
COVID-19 until 5th March 2021 in India, as per the Ministry
of Health and Family Welfare, Government of India.12 Vac-
cine hesitancy could be one of the contributing factors to
the low vaccine coverage. Before introducing the COVID-19
vaccine in India, research conducted with health workers
found that they were apprehensive about the vaccine’s
safety, efficacy, and possible side effects, along with in-
sufficient knowledge about vaccine development and mis-
information on social media.!3> However, data regarding
COVID-19 vaccination acceptance among HCWs in India is
scarce. With this background, the study was conceptualised
in March 2021 to assess: a) knowledge, attitudes, and per-
ceptions towards the COVID-19 vaccine or/and vaccination
process; b) uptake of the COVID-19 vaccine among HCWs
to assess the acceptability of COVID-19 vaccine. The study
was conducted with HCWs of the Pune district in Maha-
rashtra. Maharashtra was included in the present study as
it is the second-most populous state in India (124.7 mil-
lion).14 In context to COVID, it was one of the most se-
verely impacted states during both the “first” and “second”
wave!5 and also reported high hesitancy in the initial phase
(Jan-June 2020) of the vaccination drive.16 Within Maha-
rashtra, Pune is the second-most-populous district in the
statel” and one of the worst hit during the COVID-19 pan-
demic.18 In Maharashtra, as of 315t March 2021, in rural ar-
eas, there are 12,272 female and 8102 male health workers/
auxillary nurse midwifery (ANM) working at sub-centre and
2214 female at PHCs and for PHCs in urban areas 3086 fe-
male health workers.1?

METHODS
SAMPLING AND PARTICIPANTS

Purposive sampling was used to select two blocks, Velhe
and Haveli, out of the 15 blocks in the Pune district of Ma-
harashtra. These blocks were selected due to their proxim-
ity to the local research team’s office and high population
index. Velhe is a rural block comprising 118 villages with
a population of 54,516. Haveli has a mixed (rural and ur-
ban) population of 24,35,581, comprising 125 villages. In
total, 82 villages {Haveli (n=38) and Velhe (n=44)} were pur-
posely selected for this study. To be eligible for the study,
the villages should reside within a radius of 65 kilometres
from the local research team’s office. Subsequently, HCWs
were selected using snowball sampling, wherein the su-
pervisors or heads from the primary health center (PHC),
sub-centres, and Sarpanch offices (office of an elected vil-
lage-level head by the local self-government in India) were ap-
proached to further connect with them. The HCWs directly
involved with the community health center (CHC), PHC,
or sub-centre were included in our study. As per NEGVAC

for COVID-19, the HCWs are defined as healthcare service
providers and other workers in healthcare settings. These
are categorised as frontline and integrated child develop-
ment services (ICDS) workers, nurses and supervisors, med-
ical officers, paramedical staff, support staff, students, sci-
entist, research staff and other health staff.20

DATA COLLECTION

A self-administered, online questionnaire was completed
with the HCWs to assess their knowledge, attitudes, and
perceptions regarding the COVID-19 vaccine and its uptake.
Considering the COVID-19 pandemic, a ‘Google Form’ of
the questionnaire was shared with the participants to avoid
paper contact between the research team and participants.
The data was collected from June-August 2021. The ques-
tionnaire included a section on the socio-demographic pro-
file to document participants’ age, gender, education, des-
ignation and involvement at the health system level.

Knowledge was assessed using nine questions related to
the COVID-19 vaccine (e.g., Do you know if the COVID-19
vaccine is effective in preventing COVID-19?). Attitudes to-
wards the safety and immunity developed after the
COVID-19 vaccination was measured using seven ques-
tions. The perceptions towards COVID-19 vaccination were
assessed through seven questions focusing on the approach
of vaccination, side effects and implications on everyday
life, vaccine hesitancy and its reasons. The vaccine uptake
among HCWs was assessed using two questions (Have you
taken the COVID-19 vaccination? If not, what hesitations do
you have about getting the COVID-19 vaccine?).

The research team developed the questionnaire after a
thorough literature review (national and international),
adapting questions from the validated tools21-24 and the
Government of India’s guidelines for implementing the Na-
tional COVID-19 vaccination program.20 The questionnaire
was first developed in English and then translated into
Marathi, understanding the contextual background of the
participants. The questionnaire was also back-translated
from Marathi to English to ensure translation accuracy, and
the translated items retained the same meaning as the orig-
inal. Before commencing the data collection for the main
study, the questionnaire was pre-tested with HCWs (n=10)
to ensure its face validity. The selected HCWs were not part
of the main study. Feedback received during the pre-test-
ing was incorporated into the questionnaire before finalis-
ing for the main study.

STATISTICAL ANALYSIS

Statistical analysis was done with the help of Statistical
Package for Social Science (SPSS) Version 22. Simple de-
scriptive statistics expressed as means, standard deviations
(SD), and percentages were used to understand partici-
pants’ demographic profiles and responses.

ETHICS CONSIDERATIONS

The study was reviewed by the Institutional Ethics Commit-
tee of Public Health Foundation of India (TRC-IEC 466/21)
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Table 1. Knowledge about COVID-19 vaccine among healthcare workers

Knowledge Percentage (%) N=357
Correct Incorrect
Knowledge Knowledge

COVID-19 vaccine is effective in preventing COVID-19 96.9 3.1
Vaccination helps to develop antibodies 95.0 5.0
COVID-19 vaccination increases allergic reactions 72.3 27.7
Required number of currently available COVID-19 vaccine doses need to be taken by an 99.2 0.8
individual

Time interval between first and second dose of vaccine 93.6 6.4
One can get vaccination without registration (prior/ on-spot) 65.8 34.2
Necessary for a person infected and recovered from COVID-19 in the past, to take the vaccine 89.6 104
Practice COVID-19 Appropriate Behaviours after being vaccinated 99.7 0.3
Availability of COVID-19 vaccine in the community 99.9 0.1

and Janaseva Ethics Committee (Ref no:404A/06/2021) and
exempted from human subject’s research oversight. The
written informed consent was taken from all the partici-
pants. The consent stated the permission for data collec-
tion, data to be used in scientific publications, dissemina-
tion of study findings by maintaining the confidentiality of
the study participants and anonymity of the collected data.

RESULTS

In total, 357 HCWs participated in both the study blocks
(Haveli=183, Velhe=174), out of which 85.3% were women.
The response rate among HCWs was 98.9%, and the reasons
for non-participation included refusal due to other work-
related commitments. The mean age of the participants
was 39.4%9.8 years. Concerning their work, the majority of
the participants worked at the community level (78.7%),
followed by PHC (14.6%) and sub-centres (6.7%). As per
the NEGVAC classification, the majority (81.2%) of partici-
pants comprised Frontline Health Workers and ICDS work-
ers, followed by nurses and supervisors (5%), medical offi-
cers (3.6%), paramedical staff (2.3%), support staff (0.6%),
students (0.3%) and others (7%).

KNOWLEDGE OF HEALTHCARE WORKERS TOWARD
COVID-19 VACCINATION

Overall, the participants’ knowledge regarding COVID-19
vaccination was high (90%). The highest knowledge was for
the availability of the COVID-19 vaccine in the community
(99.9%) and the importance of practising COVID-appropri-
ate behaviour after being vaccinated (99.7%). Besides high
knowledge, a few gaps were also identified, 27.7% of HCWs
believed that the COVID-19 vaccine could increase the risk
of allergic reactions, and 34.2% were unaware of the vacci-
nation registration process (prior/on-spot) (Table 1).

ATTITUDES OF HEALTHCARE WORKERS TOWARD THE
COVID-19 VACCINE

Most participants (98%) believed the COVID-19 vaccine is
‘safe to use.” Most of them said that they would encourage
their family members (33.4%), friends (99.2%), and com-
munity members (99.2%) to get vaccinated. Besides these,
there were a few alarming concerns, such as a little over
half (51.8%) of participants believed that acquiring immu-
nity naturally (by contracting the infection) is better than
receiving the vaccine. Another noticeable figure was that
16.5% believed it is possible to reduce the incidence of
COVID-19 without vaccination (Figure 1).

PERCEPTIONS OF HEALTHCARE WORKERS TOWARDS
COVID-19 VACCINE

A majority of participants (95%) believed that everyone
should be vaccinated to control the pandemic, and 87.1%
believed that the phased manner of vaccination process is
the right approach used by the government for rolling out
the COVID-19 vaccination drive in India. As many as 65.0%
of the participants believed that people have become care-
less after the vaccine’s introduction by showing a casual at-
titude towards COVID-19-appropriate behaviours.

Many gaps were identified regarding participants’ per-
ceptions about COVID-19 vaccination. It was seen that
36.1% of them believed that practising COVID-19-appropri-
ate behaviours (wearing a mask, social distancing), are safer
options over receiving a vaccine. An even larger gap was
observed in the perceptions regarding side effects of the
vaccine, wherein 28.8% thought that the COVID-19 vaccine
might have side effects, and 21.3% could not comment on
it. 14.0% of participants believed vaccine is not the most
likely way to control a pandemic, and 29.4% were unsure
about the same (Table 2).

Regarding COVID-19 vaccine hesitancy, 55.2% did not
perceive vaccine hesitancy among other HCWs in India.
When asked about their perceptions on hesitancy in the
community, almost half (47.4%) of the participants per-
ceived that people in India are hesitant to get the COVID-19
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COVID-19 vaccination is mandatory for everyone

Will encourage my family members to get
vaccinated®

Will encourage my friends to get vaccinated

Will encourage community members to get
vaccinated
Not possible to reduce the incidence of COVID-19
without vaccination

Preferable to acquire immunity against infectious
diseases naturally than by vaccination

0.3

W 6.5%

Yo
0.5%

7.3%

0%

m Agree

¥ Undecided

100%

w Disagree

Figure 1. Attitudes of healthcare workers towards COVID-19 vaccination

*The total sample size of this bar is n=3 (as only 3 health workers did not plan to get their family vaccinated)

vaccine (Table 2). The most commonly reported reasons for
vaccine hesitancy in the community were: unknown side ef-
fects of the vaccine, safety concerns of the COVID-19 vac-
cine, and unknown vaccine effectiveness.

VACCINE UPTAKE BY HEALTHCARE WORKERS

The study findings reported that 93.0% of participants were
vaccinated with two doses of COVID-19 vaccine, and 4% re-
ceived only one vaccine dose. Only 3% (n=11) HCWs were
not vaccinated, out of which eight (8) planned to get vac-
cinated shortly. Among the remaining three; the reported
reasons for vaccine hesitancy were: ‘being worried about
the effectiveness of the COVID-19 vaccine’ (n=1) and ‘un-
known side effects of vaccine’ (n=2).

DISCUSSION

To the best of our knowledge, this is the first study in
India that comprehensively assesses the knowledge, atti-
tudes, perceptions, and COVID-19 vaccine uptake among
HCWs engaged at various levels of health facilities, includ-
ing CHC, PHC and sub-centres. Most of the studies to date
focused on health workers from hospital settings or vaccine
hesitancy.2526 We engage with HCWs due to their vital
role in introducing the vaccine in the community and their
association with community members. Research evidence
shows that community health workers play a significant
role in vaccine promotion and acceptance through commu-
nity dialogue and engagement, education, trust-building,
myth-busting, or community entry.2” The impact of HCWs
on health security and pandemic preparedness has been
seen in Africa during the 2014 Ebola epidemic?8 and the

Zika virus epidemic in 2015,29 wherein HCWs contributed
significantly by increasing access to health services and
awareness. In Sierra Leone, due to prompt reporting of sus-
pected cases by HCWs of Ebola, further spread of the virus
could be prevented.28 Evidence globally emphasised the vi-
tal role health workers in the success of immunisation.30 In
India, a study showed a significant increase (14-22%) in the
coverage of specific vaccines and full immunisation in a few
states, along with a 16% reduction in the incidence of ‘in-
fants with no immunisation’ due to the Accredited Social
Health Activist (ASHA) worker program.3! Eradication of
polio in India is another health worker success story; thus,
some researchers even suggested a replay of the polio vac-
cination drive to increase COVID-19 vaccination.32 Hence,
it is critical to address the gaps in understanding of HCWs,
as they are the first point of contact for any health-related
concerns.

Our study assessed the knowledge, attitudes, and per-
ceptions of HCWs regarding the COVID-19 vaccine. Our
study findings revealed that a majority of HCWs had a good
level of knowledge, in agreement with studies conducted
in Ethiopia, China, and India.33-35 Our study findings re-
vealed an overall positive attitude towards COVID-19 vacci-
nation. Despite good knowledge and attitude levels among
HCWs, a few gaps were also identified through our study.
The identified knowledge gaps were about the vaccination
registration process. Some even believed that ‘COVID-19
vaccination increases allergic reaction’ and ‘it is better to
build immunity naturally over vaccination’. They were also
unsure about the vaccine’s benefits in leading us out of the
pandemic or returning life to normal, along with the usual
worry of ‘unknown side effects of the vaccine’. Though
these are few concerns that have been replicated worldwide
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Table 2. Perceptions of healthcare workers towards COVID-19 vaccination

Perceptions towards COVID-19 vaccine Percentage (%) N=357
Yes No Do not know

Vaccines allow life to return to normal 63.6 31 333
Preventive measures (social distancing, wearing a mask etc.) are safer than vaccination 36.1 51.0 12.9
Unknown side effects of vaccine 28.8 49.9 213
Everyone should be vaccinated 95.0 5.0 -
Phased manner of vaccination is the right approach 87.1 8.7 4.2
Vaccine introduction has made people careless 65.0 314 3.6
Vaccination is the most likely way to stop pandemic 56.6 14.0 29.4
Vaccine hesitancy among healthcare workers (as perceived by HCWs) 19.6 55.2 25.2
Vaccine hesitancy among community members (as perceived by HCWs) 47.4 40.6 12.0

but considerable research conducted internationally sug-
gests that vaccination may reduce the spread of infection by
either decreasing the viral load or by making the infected
person less infectious.36 Researchers in Israel37 and United
States38 saw a decrease in COVID-19 viral load in their vac-
cinated population. Our study also highlighted that HCWs
perceived that people had become careless in practising
COVID-19 appropriate behaviour after the vaccine’s intro-
duction. A study conducted in Chile also reported similar
results.3? Hence, supporting the momentum of the
COVID-19 vaccination drive, it calls for the prompt ad-
dressing of these gaps in the minds of HCWs about the vac-
cination, as they are the ambassadors for vaccine accep-
tance in the community,%0 and any doubt in their minds
would hamper the progress of vaccination process. Thus, it
is important to have a structured program for HCWs in In-
dia that includes one-on-one interaction and constant en-
gagement with them. These interactions should seek to re-
solve any conflicts in their minds by providing them with
expert training and continued follow-up sessions. An open
‘two-way’ channel for constant communication with HCWs
needs to be maintained at all times. Evidence suggests that
the training programs for health workers positively influ-
ence an intervention’s effectiveness.#! The mobile tech-
nology is rapidly gaining popularity in India across all so-
cio-economic strata, including rural and urban areas.
Considering this as an opportunity, a mobile-based App
for the HCWs who are involved in the vaccination process,
similar to mSakhi App can be introduced.*? The intent of
the app will be to break the myths existing around the
COVID-19 vaccine and to provide accurate and up-to-date
information.

Despite these gaps, vaccine uptake is fairly high among
HCWSs (93% vaccinated with two doses and 4% with one
dose) in our study. This stands in sync with other studies
in Germany*3 and India.#4 Although the above study in In-
dia was conducted on medical students across 22 states and
union territories, including Maharashtra from Jan-Feb 2021
(6 months before our study and before the delta wave) yet
similar to our study, it also looked at a lower rate (10.6%)
of vaccine hesitancy in them, confirming our findings. India
also achieved a 100-crore COVID-19 vaccination landmark

and this has won appreciation globally and from the World
Health Organization.#®> However, it is also in contrast to
other international studies that have reported lower rates
of COVID-19 vaccine acceptance, especially in the USA
(36%).1146 In our study, the main reported reason for vac-
cine hesitancy was “unknown side effects of a vaccine”,
similar to many other countries.*’

As our study was conducted in June-Aug 2021, the high
acceptance rate could be due to the high priority status
given to HCWs for vaccination and multiple efforts put
forth by the Indian Government to figure out how to max-
imise vaccine coverage. Under NEVAC, a ‘Vaccine steering
committee’ and ‘Task force’ have been formulated at state,
district, and block levels and virtual training sessions were
organised at every level to brief up the workforce on the
latest COVID-19 vaccination updates.#8 Additionally, mass
awareness campaigns were also run by the Government
of India and state governments,*? including TV advertise-
ments, caller tune messages on all phone calls,’0 mega
awareness drives, IEC material display on COVID-19 vac-
cine.4? These task forces and efforts were vital in a prompt
and smooth vaccination process and attributed to high
COVID-19 vaccination acceptance. In addition to govern-
mental efforts, the ordeal of the devastating delta wave in
India (especially in the study region) may have played a role
in improving vaccine acceptance.

We recognise the limitations of our study. Only two
blocks of Pune were included. A wider representation and
assessing the sample validity against Census data 2011
could have improved the generalizability of the study find-
ings. The responses to the questionnaire may have been af-
fected by social desirability bias. Additionally, the attitudes
and perceptions of the HCWs were only observed using a
quantitative questionnaire. A mixed-methods approach by
incorporating the qualitative data collection methods could
have given a comprehensive understanding of the percep-
tions and attitudes of HCWs. Furthermore, the lack of mul-
tivariate analysis of data also serves as a limitation of our
study.
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CONCLUSIONS

The COVID-19 vaccine uptake was high among HCWs in
the Velhe and Haveli blocks of the Pune district. The pre-
dominant concerns towards COVID-19 vaccination in the
minds of HCWs that impact vaccination uptake need con-
textual training at regular intervals and constant commu-
nication to improve vaccine coverage in society. There is
also a need to develop public health messaging and com-
munication strategies (mobile-based app) to address the
specific reported gaps and the positive factors associated
with COVID-19 vaccination among the HCWs in our study.
Our study findings will also provide useful information to
plan future interventions and improve COVID-19 vaccina-
tion acceptance among the community. Further studies
with a larger representative sample size are needed to as-
sess future uptake of booster/ precautionary dose of
COVID-19 vaccine.

FUNDING

This work was supported by AXA Business Services as part
of their Corporate Social Responsibility (CSR) to Public
Health Foundation of India.

The funders had no role in study design, data collection and
analysis, decision to publish, or preparation of the manu-
script.

AUTHORSHIP CONTRIBUTIONS
All authors contributed to the study and manuscript.
COMPETING INTERESTS

The authors completed the Unified Competing Interest
form at https://www.icmje.org/disclosure-of-interest
(available upon request from the corresponding author),
and declare no conflicts of interest.

CORRESPONDENCE TO:

Shalini Bassi
Public Health Foundation of India (PHFI), Gurugram,
Haryana, 122002, India.

shalini.bassi@phfi.org

Submitted: May 04, 2022 GMT, Accepted: June 16, 2022 GMT

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License
(CCBY-4.0). View this license’s legal deed at http://creativecommons.org/licenses/by/4.0 and legal code at http://creativecom-

mons.org/licenses/by/4.0/legalcode for more information.

Journal of Global Health Reports 6


https://www.icmje.org/disclosure-of-interest/
mailto:shalini.bassi@phfi.org

COVID-19 vaccine knowledge, attitudes, perceptions and uptake among healthcare workers of Pune district, Maharashtra

REFERENCES

1. Geoffard PY, Philipson T. Disease Eradication:
Private versus Public Vaccination. Am Econ Rev.
1997;87(1):222-230. http://www.jstor.org/stable/2950
864

2. Ministry of Health and Family Welfare (MoHFW).
National Expert Group on Vaccine Administration for
COVID-19 deliberates on strategy to ensure
COVID-19 vaccines’ availability and its delivery
mechanism. Accessed March 13, 2022. https://pib.go
v.in/PressReleasePage.aspx?PRID=1645363

3. Agarwal SK, Naha M. COVID-19 Vaccine Hesitancy

in India: An Exploratory Analysis. medRxiv. Published
online September 22, 2021. doi:10.1101/2021.09.15.2

1263646

4. Sood R, Kapur K, Kurian OC. India’s Vaccine
Rollout: A Reality Check. ORF/Special Report No. 139;
2021. Accessed March 13, 2022. https://www.orfonlin
e.org/research/indias-vaccine-rollout-a-reality-chec
k/

5. Ballard M, Bancroft E, Nesbit ], et al. Prioritising
the role of community health workers in the
COVID-19 response. BMJ Glob Health.

2020;5(6):e002550. doi:10.1136/bmjgh-2020-002550

6. The role of community health workers in
COVID-19 vaccination implementation support
guide. Published online 2021.

7. Vandi MA, van Griensven J, Chan AK, et al. Ebola
and community health worker services in Kenema
District, Sierra Leone: please mind the gap! Public
Health Action. 2017;7(1):55-61. d0i:10.5588/pha.16.00

82

8. Sharun K, Rahman CKF, Haritha CV, Jose B, Tiwari
R, Dhama K. COVID-19 VACCINE ACCEPTANCE:
BELIEFS AND BARRIERS ASSOCIATED WITH
VACCINATION AMONG THE GENERAL POPULATION
IN INDIA. ] Exp Biol Agric Sci. 2020;8(Spl-1-SARS-
CoV-2):S210-S218. doi:10.18006/2020.8(spl-1-sars-co
v-2).5210.s218

9. Dror AA, Eisenbach N, Taiber S, et al. Vaccine
hesitancy: the next challenge in the fight against
COVID-19. Eur J Epidemiol. 2020;35(8):775-779. doi:1
0.1007/510654-020-00671-Y/FIGURES/3

10. Maraqa B, Nazzal Z, Rabi R, Sarhan N, Al-Shakhra
K, Al-Kaila M. COVID-19 vaccine hesitancy among
health care workers in Palestine: A call for action.
Prev Med (Baltim). 2021;149:106618. doi:10.1016/j.yp
med.2021.106618

11. Shekhar R, Sheikh AB, Upadhyay S, et al.
COVID-19 Vaccine Acceptance among Health Care
Workers in the United States. Vaccines. 2021;9(2):119.
doi:10.3390/vaccines9020119

12. Ministry of Health and Family Welfare. More than
1.90 Cr COVID19 vaccine doses administered 10.34
lakh vaccine doses given till 7pm today. Accessed
March 13, 2022. https://pib.gov.in/PressReleaselfram
ePage.aspx?PRID=1702784 &fbclid=IwAR1yRH1vTZ40
jrsvQZmV8unOAEsMmChMFfoMpEkpoNXWirrlsSgh
mlQMTaA

13. Joshi A, Sridhar M, Tenneti V]D, Devi V,K T S,
Nallaperumal AB. COVID-19 Vaccine Hesitancy in
Healthcare Workers Amidst the Second Wave of the
Pandemic in India: A Single Centre Study. Cureus.
2021;13(8). doi:10.7759/cureus.17370

14. Government of India. According to Unique
Identification Aadhaar India. Accessed March 13,
2022. https://uidai.gov.in/images/state-wise-aadhaar-
saturation.pdf

15. Vasishtha G, Mohanty SK, Mishra US, Dubey M,
Sahoo U. Impact of COVID-19 infection on life
expectancy, premature mortality, and DALY in
Maharashtra, India. BMC Infect Dis. 2021;21(1):1-11.
doi:10.1186/S12879-021-06026-6/TABLES/4

16. Pandey A, Sah P, Moghadas SM, et al. Challenges
facing COVID-19 vaccination in India: Lessons from
the initial vaccine rollout. J Glob Health. 2021;11:1-5.
doi:10.7189/jogh.11.03083

17. Ghosh P, Ghosh R, Chakraborty B. COVID-19 in
India: Statewise Analysis and Prediction. JMIR Public
Health Surveill. 2020;6(3):e20341. do0i:10.2196/20341

18. 5 most-affected coronavirus states in India: A
look at the numbers | India News - Times of India.
Accessed February 16, 2022. https://timesofindia.indi
atimes.com/india/5-most-affected-coronavirus-state
s-in-india-a-look-at-the-numbers/articleshow/77929
661.cms?utm_source=contentofinterest &utm_mediu

m=text&utm_campaign=cppst

19. Ministry of Health and Family Welfare G of I.
Rural Health Statistics 2020-21.; 2021. Accessed June
15, 2022. https://main.mohfw.gov.in/sites/default/file
s/rhs20-21_1.pdf

20. Ministry of Health and Family Welfare. COVID-19
Vaccine, Operational Guidelines.; 2020. Accessed
March 13, 2022. https://www.mohfw.gov.in/pdf/COVI
D19VaccineOG111Chapterl6.pdf

Journal of Global Health Reports


http://www.jstor.org/stable/2950864
http://www.jstor.org/stable/2950864
https://pib.gov.in/PressReleasePage.aspx?PRID=1645363
https://pib.gov.in/PressReleasePage.aspx?PRID=1645363
https://doi.org/10.1101/2021.09.15.21263646
https://doi.org/10.1101/2021.09.15.21263646
https://www.orfonline.org/research/indias-vaccine-rollout-a-reality-check/
https://www.orfonline.org/research/indias-vaccine-rollout-a-reality-check/
https://www.orfonline.org/research/indias-vaccine-rollout-a-reality-check/
https://doi.org/10.1136/bmjgh-2020-002550
https://doi.org/10.5588/pha.16.0082
https://doi.org/10.5588/pha.16.0082
https://doi.org/10.18006/2020.8(spl-1-sars-cov-2).s210.s218
https://doi.org/10.18006/2020.8(spl-1-sars-cov-2).s210.s218
https://doi.org/10.1007/S10654-020-00671-Y/FIGURES/3
https://doi.org/10.1007/S10654-020-00671-Y/FIGURES/3
https://doi.org/10.1016/j.ypmed.2021.106618
https://doi.org/10.1016/j.ypmed.2021.106618
https://doi.org/10.3390/vaccines9020119
https://pib.gov.in/PressReleaseIframePage.aspx?PRID=1702784&fbclid=IwAR1yRH1vTZ40jrsvQZmV8unOAEsMmChMFfoMpEkpoNXWirrIsSghmlQMTaA
https://pib.gov.in/PressReleaseIframePage.aspx?PRID=1702784&fbclid=IwAR1yRH1vTZ40jrsvQZmV8unOAEsMmChMFfoMpEkpoNXWirrIsSghmlQMTaA
https://pib.gov.in/PressReleaseIframePage.aspx?PRID=1702784&fbclid=IwAR1yRH1vTZ40jrsvQZmV8unOAEsMmChMFfoMpEkpoNXWirrIsSghmlQMTaA
https://pib.gov.in/PressReleaseIframePage.aspx?PRID=1702784&fbclid=IwAR1yRH1vTZ40jrsvQZmV8unOAEsMmChMFfoMpEkpoNXWirrIsSghmlQMTaA
https://doi.org/10.7759/cureus.17370
https://uidai.gov.in/images/state-wise-aadhaar-saturation.pdf
https://uidai.gov.in/images/state-wise-aadhaar-saturation.pdf
https://doi.org/10.1186/S12879-021-06026-6/TABLES/4
https://doi.org/10.7189/jogh.11.03083
https://doi.org/10.2196/20341
https://timesofindia.indiatimes.com/india/5-most-affected-coronavirus-states-in-india-a-look-at-the-numbers/articleshow/77929661.cms?utm_source=contentofinterest&utm_medium=text&utm_campaign=cppst
https://timesofindia.indiatimes.com/india/5-most-affected-coronavirus-states-in-india-a-look-at-the-numbers/articleshow/77929661.cms?utm_source=contentofinterest&utm_medium=text&utm_campaign=cppst
https://timesofindia.indiatimes.com/india/5-most-affected-coronavirus-states-in-india-a-look-at-the-numbers/articleshow/77929661.cms?utm_source=contentofinterest&utm_medium=text&utm_campaign=cppst
https://timesofindia.indiatimes.com/india/5-most-affected-coronavirus-states-in-india-a-look-at-the-numbers/articleshow/77929661.cms?utm_source=contentofinterest&utm_medium=text&utm_campaign=cppst
https://timesofindia.indiatimes.com/india/5-most-affected-coronavirus-states-in-india-a-look-at-the-numbers/articleshow/77929661.cms?utm_source=contentofinterest&utm_medium=text&utm_campaign=cppst
https://main.mohfw.gov.in/sites/default/files/rhs20-21_1.pdf
https://main.mohfw.gov.in/sites/default/files/rhs20-21_1.pdf
https://www.mohfw.gov.in/pdf/COVID19VaccineOG111Chapter16.pdf
https://www.mohfw.gov.in/pdf/COVID19VaccineOG111Chapter16.pdf

COVID-19 vaccine knowledge, attitudes, perceptions and uptake among healthcare workers of Pune district, Maharashtra

21. Government of India. COVID-19 Vaccine FAQs.
Accessed March 13, 2022. https://www.mohfw.gov.in,
covid_vaccination/vaccination/fags.html#who-will-ge
t-the-vaccine

22. Kumari A, Ranjan P, Chopra S, et al. What Indians
Think of the COVID-19 vaccine: A qualitative study
comprising focus group discussions and thematic
analysis. Diabetes Metab Syndr. 2021;15(3):679-682. d
0i:10.1016/j.dsx.2021.03.021

23. Verger P, Scronias D, Dauby N, et al. Attitudes of
healthcare workers towards COVID-19 vaccination: a
survey in France and French-speaking parts of
Belgium and Canada, 2020. Eurosurveillance.
2021;26(3). doi:10.2807/1560-7917.e5.2021.26.3.2002
047

24. Islam MS, Siddique AB, Akter R, et al. Knowledge,
attitudes and perceptions towards COVID-19
vaccinations: a cross-sectional community survey in
Bangladesh. BMC Public Health. 2021;21(1):1-11. do
i:10.1186/S12889-021-11880-9/TABLES/6

25. Mehta K, Dhaliwal BK, Zodpey S, et al. COVID-19
vaccine acceptance among healthcare workers in
India: Results from a cross-sectional survey. medRxiv.
Published online August 11, 2021. doi:10.1101/2021.0
8.10.21261868

26. Dara S, Sharma SK, Kumar A, et al. Awareness,
Attitude, and Acceptability of Healthcare Workers
About COVID-19 Vaccination in Western India.
Cureus. 2021;13(9). doi:10.7759/cureus.18400

27. Balcazar H, Lee Rosenthal E, Nell Brownstein J,
Rush CH, Matos S, Hernandez L. Community health
workers can be a public health force for change in the
United States: Three actions for a new paradigm. Am
J Public Health. 2011;101(12):2199-2203. doi:10.2105/

ajph.2011.300386

28. Miller NP, Milsom P, Johnson G, et al. Community
health workers during the Ebola outbreak in Guinea,
Liberia, and Sierra Leone. J Glob Health. 2018;8(2). do
i:10.7189/JOGH-08-020601

29. Munster V], Bausch DG, de Wit E, et al. Outbreaks
in a Rapidly Changing Central Africa — Lessons from
Ebola. N Engl ] Med. 2018;379(13):1198-1201. doi:1
0.1056/NEJMP1807691/SUPPL_FILE/NEJMP180769
1_DISCLOSURES.PDF

30. Glenton C, Scheel IB, Lewin S, Swingler GH. Can
lay health workers increase the uptake of childhood
immunisation? Systematic review and typology. Trop
Med Int Health. 2011;16(9):1044-1053. do0i:10.1111/j.1
365-3156.2011.02813.x

31. Rao T. The Impact of a Community Health Worker
Program on Childhood Immunization: Evidence from
India’s “ASHA” Workers. SSRN Electron J. Published
online June 1, 2014. doi:10.2139/ssrn.2444391

32. Deutsch N, Singh P, Singh V, Curtis R, Siddique
AR. Legacy of Polio—Use of India’s Social
Mobilization Network for Strengthening of the
Universal Immunization Program in India. J Infect
Dis. 2017;216(suppl_1):S260-S266. doi:10.1093/infdi

s/jix068

33. Jemal B, Aweke Z, Mola S, et al. Knowledge,
attitude, and practice of healthcare workers toward
COVID-19 and its prevention in Ethiopia: A
multicenter study. SAGE Open Medicine.
2021;9(205031212110343):205031212110343. doi:1
0.1177/20503121211034389

34. Zhang M, Zhou M, Tang F, et al. Knowledge,
attitude, and practice regarding COVID-19 among
healthcare workers in Henan, China. ] Hosp Infect.
2020;105(2):183-187. doi:10.1016/].JHIN.2020.04.012
ATTACHMENT/B3C2DC20-F9BC-4337-B965-4A67BF9
373AA/MMC1.DOCX

35. Kartheek ASV, Gara KH, Vanamali DR.
Knowledge, attitude and practices towards COVID-19
among Indian residents during the pandemic: A
cross-sectional online survey. ] NTR Univ Health Sci.
2020;9(2):107. doi:10.4103/jdrntruhs.jdrntruhs 75 20

36. Mallapaty S. Can COVID vaccines stop
transmission? Scientists race to find answers. Nature.
Published online February 19, 2021. doi:10.1038/d415
86-021-00450-z

37. Marks M, Millat-Martinez P, Ouchi D, et al.
Transmission of COVID-19 in 282 clusters in
Catalonia, Spain: a cohort study. Lancet Infect Dis.
2021;21(5):629-636. doi:10.1016/S1473-3099(20)3098
5-3/ATTACHMENT/59270188-9308-4D12-9A13-4C1F
5A58D3BB/MMC2.PDF

38. Levine-Tiefenbrun M, Yelin I, Katz R, et al. Initial
report of decreased SARS-CoV-2 viral load after
inoculation with the BNT162b2 vaccine. Nat Med.
2021;27(5):790-792. doi:10.1038/s41591-021-01316-7

39. Krsak M, Harry BL, Palmer BE, Franco-Paredes C.
Postinfectious Immunity After COVID-19 and
Vaccination Against SARS-CoV-2. Viral Immunology.
2021;34(8):504-509. doi:10.1089/vim.2021.0054

40. Paterson P, Meurice F, Stanberry LR, Glismann S,
Rosenthal SL, Larson HJ. Vaccine hesitancy and
healthcare providers. Vaccine.
2016;34(52):6700-6706. doi:10.1016/j.vaccine.2016.1
0.042

Journal of Global Health Reports


https://www.mohfw.gov.in/covid_vaccination/vaccination/faqs.html#who-will-get-the-vaccine
https://www.mohfw.gov.in/covid_vaccination/vaccination/faqs.html#who-will-get-the-vaccine
https://www.mohfw.gov.in/covid_vaccination/vaccination/faqs.html#who-will-get-the-vaccine
https://doi.org/10.1016/j.dsx.2021.03.021
https://doi.org/10.1016/j.dsx.2021.03.021
https://doi.org/10.2807/1560-7917.es.2021.26.3.2002047
https://doi.org/10.2807/1560-7917.es.2021.26.3.2002047
https://doi.org/10.1186/S12889-021-11880-9/TABLES/6
https://doi.org/10.1186/S12889-021-11880-9/TABLES/6
https://doi.org/10.1101/2021.08.10.21261868
https://doi.org/10.1101/2021.08.10.21261868
https://doi.org/10.7759/cureus.18400
https://doi.org/10.2105/ajph.2011.300386
https://doi.org/10.2105/ajph.2011.300386
https://doi.org/10.7189/JOGH-08-020601
https://doi.org/10.7189/JOGH-08-020601
https://doi.org/10.1056/NEJMP1807691/SUPPL_FILE/NEJMP1807691_DISCLOSURES.PDF
https://doi.org/10.1056/NEJMP1807691/SUPPL_FILE/NEJMP1807691_DISCLOSURES.PDF
https://doi.org/10.1056/NEJMP1807691/SUPPL_FILE/NEJMP1807691_DISCLOSURES.PDF
https://doi.org/10.1111/j.1365-3156.2011.02813.x
https://doi.org/10.1111/j.1365-3156.2011.02813.x
https://doi.org/10.2139/ssrn.2444391
https://doi.org/10.1093/infdis/jix068
https://doi.org/10.1093/infdis/jix068
https://doi.org/10.1177/20503121211034389
https://doi.org/10.1177/20503121211034389
https://doi.org/10.1016/J.JHIN.2020.04.012/ATTACHMENT/B3C2DC20-F9BC-4337-B965-4A67BF9373AA/MMC1.DOCX
https://doi.org/10.1016/J.JHIN.2020.04.012/ATTACHMENT/B3C2DC20-F9BC-4337-B965-4A67BF9373AA/MMC1.DOCX
https://doi.org/10.1016/J.JHIN.2020.04.012/ATTACHMENT/B3C2DC20-F9BC-4337-B965-4A67BF9373AA/MMC1.DOCX
https://doi.org/10.4103/jdrntruhs.jdrntruhs_75_20
https://doi.org/10.1038/d41586-021-00450-z
https://doi.org/10.1038/d41586-021-00450-z
https://doi.org/10.1016/S1473-3099(20)30985-3/ATTACHMENT/59270188-9308-4D12-9A13-4C1F5A58D3BB/MMC2.PDF
https://doi.org/10.1016/S1473-3099(20)30985-3/ATTACHMENT/59270188-9308-4D12-9A13-4C1F5A58D3BB/MMC2.PDF
https://doi.org/10.1016/S1473-3099(20)30985-3/ATTACHMENT/59270188-9308-4D12-9A13-4C1F5A58D3BB/MMC2.PDF
https://doi.org/10.1038/s41591-021-01316-7
https://doi.org/10.1089/vim.2021.0054
https://doi.org/10.1016/j.vaccine.2016.10.042
https://doi.org/10.1016/j.vaccine.2016.10.042

COVID-19 vaccine knowledge, attitudes, perceptions and uptake among healthcare workers of Pune district, Maharashtra

41. Adams LB, Richmond ], Watson SN, et al.
Community Health Worker Training Curricula and
Intervention Outcomes in African American and
Latinx Communities: A Systematic Review. Health
Educ Behav. 2021;48(4):516-531. doi:10.1177/1090198

120959326

42. mSakhi Wins at the 2015 mBillionth South Asia
Awards | IntraHealth. Intra Health International.
Accessed March 14, 2022. https://intrahealth.or.tz/ne
ws/msakhi-wins-at-the-2015-mbillionth-south-asia-
awards-

43. Holzmann-Littig C, Braunisch M, Kranke P, et al.
COVID-19 Vaccination Acceptance and Hesitancy
among Healthcare Workers in Germany. Vaccines.
2021;9(7):777. doi:10.3390/vaccines9070777

44. Jain ], Saurabh S, Goel AD, Gupta MK, Bhardwaj P,
Raghav PR. COVID-19 vaccine hesitancy among
undergraduate medical students: results from a
nationwide survey in India. medRxiv. Published
online March 12, 2021. doi:10.1101/2021.03.12.21253
444

45. 100-Crore-Vaccinations: India Wins Global
Accolades From WHO, World Leaders. Outlook.
Accessed March 14, 2022. https://www.outlookindia.c
om/website/story/india-news-world-lauds-indias-10

0-crore-covid-19-vaccination-landmark/398314

46. Gagneux-Brunon A, Detoc M, Bruel S, et al.
Intention to get vaccinations against COVID-19 in
French healthcare workers during the first pandemic
wave: a cross-sectional survey. ] Hosp Infect.
2021;108:168-173. d0i:10.1016/j.jhin.2020.11.020

47. Arce JSS, Warren SS, Meriggi NF, et al. COVID-19
Vaccine Acceptance and Hesitancy in Low and Middle
Income Countries, and Implications for Messaging.
medRxiv. Published online May 12, 2021. doi:10.1101/
2021.03.11.21253419

48. Government of India. TRAINING RESOURCES
FOR COVID 19 MANAGEMENT. Accessed March 14,
2022. https://www.mohfw.gov.in/pdf/NotificationofIC

Mgui

49. Ministry of Health and Family Welfare (MoHFW).
COVID-19 VACCINE COMMUNICATION STRATEGY 2
GAJ KI DOORI. Accessed March 14, 2022. http://ww

w.mohfw.gov.in

50. New COVID-19 vaccine-focussed caller tune
released, voice of Amitabh Bachchan replaced - The
Hindu. Accessed March 14, 2022. https://www.thehin
du.com/news/national/new-covid-19-vaccine-focusse
d-caller-tune-released-voice-of-amitabh-bachchan-r
eplaced/article33588092.ece

Journal of Global Health Reports


https://doi.org/10.1177/1090198120959326
https://doi.org/10.1177/1090198120959326
https://intrahealth.or.tz/news/msakhi-wins-at-the-2015-mbillionth-south-asia-awards-
https://intrahealth.or.tz/news/msakhi-wins-at-the-2015-mbillionth-south-asia-awards-
https://intrahealth.or.tz/news/msakhi-wins-at-the-2015-mbillionth-south-asia-awards-
https://doi.org/10.3390/vaccines9070777
https://doi.org/10.1101/2021.03.12.21253444
https://doi.org/10.1101/2021.03.12.21253444
https://www.outlookindia.com/website/story/india-news-world-lauds-indias-100-crore-covid-19-vaccination-landmark/398314
https://www.outlookindia.com/website/story/india-news-world-lauds-indias-100-crore-covid-19-vaccination-landmark/398314
https://www.outlookindia.com/website/story/india-news-world-lauds-indias-100-crore-covid-19-vaccination-landmark/398314
https://doi.org/10.1016/j.jhin.2020.11.020
https://doi.org/10.1101/2021.03.11.21253419
https://doi.org/10.1101/2021.03.11.21253419
https://www.mohfw.gov.in/pdf/NotificationofICMgui
https://www.mohfw.gov.in/pdf/NotificationofICMgui
http://www.mohfw.gov.in/
http://www.mohfw.gov.in/
https://www.thehindu.com/news/national/new-covid-19-vaccine-focussed-caller-tune-released-voice-of-amitabh-bachchan-replaced/article33588092.ece
https://www.thehindu.com/news/national/new-covid-19-vaccine-focussed-caller-tune-released-voice-of-amitabh-bachchan-replaced/article33588092.ece
https://www.thehindu.com/news/national/new-covid-19-vaccine-focussed-caller-tune-released-voice-of-amitabh-bachchan-replaced/article33588092.ece
https://www.thehindu.com/news/national/new-covid-19-vaccine-focussed-caller-tune-released-voice-of-amitabh-bachchan-replaced/article33588092.ece

	Background
	Methods
	Results
	Conclusions
	METHODS
	Sampling and participants
	Data collection
	Statistical analysis
	Ethics considerations

	RESULTS
	Knowledge of healthcare workers toward COVID-19 vaccination
	Attitudes of healthcare workers toward the COVID-19 vaccine
	Perceptions of healthcare workers towards COVID-19 vaccine
	Vaccine uptake by healthcare workers

	DISCUSSION
	CONCLUSIONS
	Funding
	Authorship contributions
	Competing interests
	Correspondence to:

	References

