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Introduction

Coronavirus (CoV) infection is an emerging respiratory virus that 
is known to cause acute respiratory diseases, ranging from the 
common cold, SARS, MERS to Covid‑19.[1] CoV is a zoonotic 
agent that can be transmitted via animals to humans.[2] There have 
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been outbreaks of  multiple infectious diseases including SARS, 
MERS‑CoV in 2002 and 2012. The outbreak of  CoV disease 
in 2019 (Covid‑19) in Wuhan City, Hubei Province, China has 
been declared as a global epidemic and an emerging public health 
issue.[3,4] The World Health Organization  (WHO) announced 
that on January 30th, 2020, Covid‑19 was an international health 
emergency.[5] In the very first week of  March 2020, numerous 
new cases were reported globally, and Covid‑19 was declared a 
major epidemic.[6] India had its first case of  Covid‑19 on January 
30th, 2020, in Kerala and it appeared in Dhanbad district in the 
state of  Jharkhand on April 16th, 2020.[7,8]

Earlier, In the absence of  a vaccine or successful treatment, all 
nations around the world struggled to control the spread of  the 
virus by introducing quarantine, lockdown, and social distancing 
measures, community‑based use of  face masks at all times, and travel 
restrictions. These factors greatly affected the physical and mental 
well‑being of  the people. Amidst the destruction of  the pandemic, 
international efforts were underway to develop an effective method 
to control future outbreaks. There was a huge effort in developing a 
safe and effective Covid‑19 vaccine with over 100 different candidate 
vaccines in different phases of  development.[9,10]

India intends to have the 1st dose of  vaccination against Covid‑19 
on January 16th, 2021, prioritizing its frontline health care workers 
as various countries, such as China, Russia, the US, and the UK, 
have started vaccinating their frontline health care workers including 
other population deemed fit for vaccination.[11‑13] The Government 
of  India has come up with a detailed guideline with details of  the 
vaccination process, logistics, supply, and personnel requirement in 
the Operational Guideline for Covid‑19 vaccination.[14] Health care 
workers across the country will be given either Covishield (ChAdOx 1 
recombinant adenovirus vaccine), which is an adenovirus vector 
vaccine, or Covaxin  (BBV152) an inactivated Covid19 vaccine 
starting January 16th, 2021. The vaccination program will be run in 
a centralized manner as health beneficiary lists will be uploaded on 
the Cowin App database and SMS and other necessary information 
will be sent to the beneficiary.[14] Health care professionals/Health 
Care Workers  (HCWs)—such as doctors, nurses, lab assistants, 
operation assistants, lab technicians, dieticians, and intensive care 
unit (ICU) intensivists or ICU staff  who are engaged in setting up 
the ventilators, etc.—form majority of  the workforce that is directly 
engaged in patients and Covid‑19 management, the government has 
prioritized them for getting the vaccine first, along with janitorial, 
sweeping, and housekeeping staff, who are also taking care of  the 
ill directly.

ChAdOx1 recombinant adenovirus vaccine was developed 
using codon‑optimized S glycoprotein and synthesized with the 
tissue plasminogen activator (tPA) leader sequence at 5′ end. The 
sequence of  SARS‑CoV‑2 coding for amino acids (2 to 1273) 
and the tPA leader and was propagated in the shuttle plasmid. 
The Adenovirus vector genome is constructed in the Bacterial 
Artificial Chromosome by inserting the SARS‑CoV‑2 S gene 
into the E1 locus of  the ChAdOx1 adenovirus genome,[15]

while Covaxin  (BBV152) is a whole‑virion inactivated 

SARS‑CoV‑2 vaccine formulated with an alum‑adsorbed toll‑like 
receptor (TLR) 7/8 agonist molecule (Algel‑IMDG) prepared 
indigenously in India.[16] Surveys have been conducted in other 
countries on the general population, and health care workers 
to determine the various aspects of  immunization, such as 
vaccine acceptance, vaccine hesitancy, and vaccine refusal, 
along with assessing the knowledge regarding the process of  
immunization and its potential benefits with varied results.[17‑19] 
In all evidence quoted there is a mixed amount of  acceptance 
and hesitancy while in some cases refusal is also evident. As 
of  now, the government is keeping vaccinationvoluntary. As 
is shown in various studies, as the vaccines arrive, so arrive the 
misinformation, mistrust, fear, and an environment of  hesitancy 
and refusal regarding the vaccines.[18,19]

With so much fake news, propaganda, and politicization of  
Covid‑19 vaccines,[20] it’s high time that we seek responses 
from the possible beneficiaries regarding their knowledge, 
apprehensions, and expected benefits from the vaccination.

Erstwhile Patliputra Medical College and Hospital, now renamed 
Shaheed Nirmal Mahto Medical College, has been the lone 
medical college of  Dhanbad district in the state of  Jharkhand 
and other neighboring districts like Giridih, Deoghar, Dumka, 
and Jamtara while neighboring district The College and Hospital 
is a state run medical facility catering to the health need of  
people living in this region. Dhanbad is also known as the Coal 
Capital of  India, owing to its rich mineral deposit of  coal.[21] The 
hospital is has its own immunization clinic and experts. As the 
vaccine for Covide‑19 has arrived we intended to ascertain the 
awareness regarding the vaccination drive, possible benefits of  
getting immunized through the Covid‑19 vaccine, acceptance of  
the vaccine, knowing the possible barriers for getting vaccinated, 
and reasons for refusal, if  any. Our college and hospital have 
more than 300 health care professionals—including doctors, 
nurses, OT assistants, Lab technicians, ICU technicians, and 
dieticians—who will be given either of  the two vaccines 
mentioned above. The study had the following objectives, (1) to 
ascertain the demographic and job profile of  the participating 
health care professionals, (2) to assess the awareness regarding 
the vaccination program for Covid‑19 vaccination, (3) to assess 
the acceptance regarding Covid‑19 vaccines, and (4) to know the 
possible barriers regarding getting the vaccine.

Methods

IEC clearance
The study has proceeded after Institutional Ethical Clearance.

Study setting
The study was done in a hospital setting.

Study design
A cross‑sectional study was carried out with voluntary consented 
anonymous participation from respondents.
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Study tools
The study was conducted through an anonymous questionnaire, 
using semi‑structured internally validated questionnaire, 
which was administered after piloting. The questions sought 
information regarding the demographic characteristics of  
respondents (job category, age, sex, years of  clinical experience, 
and work area), prior exposure to Covid‑19 infected patients, 
and whether respondents themselves had ever been infected with 
Covid‑19. We measured HCW’s readiness to obtain the Covid‑19 
vaccine, their awareness regarding the immunization program, 
their acceptance regarding the vaccination, and refusals.

Study duration
The study was conducted from January 2021 to March 2021.

Study sample size
We received and recorded responses from doctors working in 
the hospital and college along with nurses, lab assistants, ICU 
technicians, and OT assistants. Despite our best efforts to have 
maximum participants, we could only gather 122 complete 
responses.

Inclusion and exclusion criterion
All health care professionals working in the hospital and college 
were approached for participation in the study, after explaining 
the purpose of  the study, those who were willing to participate 
were administered the questionnaire for recording the responses. 
Before administering the questionnaire, written consent were 
obtained.

Data analysis
All data were entered in Google spreadsheet templates for data 
analysis, continuous data values were analyzed using the descriptive 
statistics approach with standard deviation and mean values, 
while percentage values were used for dichotomous variables. 
A  two‑sampled t‑test was done to evaluate the continuous 
values, while Chi‑square test of  independence was used to 
compare proportions. A multivariate logistic regression model 
was used to determine the associations between relationships 
of  acceptance or awareness based on other parameters. Values 
of P <  .05 were considered statistically significant. JASP free 
offline version was used for analyses, such as logistic regression 
and others.[22] A Likert scale was used to quantify the quantitative 
aspects like awareness, beliefs, and hesitancies. For awareness, 
out of  the 10 questions, all  correct  answers were marked as 0.5 
with the maximum marks of  5. While for beliefs and hesitancy 
all yes‑answers were marked as 1 with maximum marks of  5. 
The following Figure illustrates the scoring scheme. [Figure 1]

Results

Of  the 122 participants who responded with all the answers to 
questions, we had more doctors (76.62%) followed by nurses/
ANMs (30.24%). All nurses were female, while 42 females were 
doctors. Mean age of  27 years suggested more participants in 

the younger age group. [Table 1] We noted that few participants 
had chronic diseases while older health care workers were not 
that willing to be a part of  this study in general. The extent 
of  Covid‑19 prevalence in the lives of  health care workers 
was assessed and most of  the HCWs were working in close 
contact with Covid‑19  patients, family, or relatives.  [Table  2] 
We tried to assess the knowledge about the various aspects of  
vaccination from the participants and we found the belief  scores 
were significantly associated with gender, hesitancy scores and 
knowledge scores were not found to be associated with gender 
significantly. [Table 3] The association of  roles was also explored 
for their impact on belief, knowledge, and hesitancy scores. 
We found knowledge scores to be associated significantly with 
roles [Table 4] A t‑test was applied to compare the mean scores 
obtained for belief, hesitancy, and knowledge gender‑wise, 
the scores of  belief  were found to be highly significant 
statistically. [Table 4] Univariate Logistic regression analysis was 
done to seek out probable predictors regarding the knowledge, 
belief, and hesitancy scores. Marriage was found to be a significant 
predictor of  the knowledge and belief  scores. [Table 5].

Discussion

As the pandemic has been ravaging the world, it can be best 
deterred by sticking to the preventive aspects along with an 
effective vaccination strategy, which remains the keys to beat this 
pandemic. The Government of  India has managed to formulate 
a vaccination strategy keeping its health care workers at the top 
for getting any of  the two available vaccines at the earliest. The 
vaccination program has been designed in a way to cater to the 
population, that is at the maximum risk of  exposure. First to 
be catered were the frontline workers including all health care 
workers/professionals. At the time of  this manuscript being 
written, we have progressed with the vaccination coverage and 
are now ready with vaccination for the population of  18 years 
and above.[23,24] Vaccination coverage in India among health care 
workers/professionals improved starting with 35% coverage 
in April 2021 to 80% in June 2021.[25] This has been reported 
with most of  the other nations as vaccine hesitancy has been 
encountered and reported almost from every corner of  the 
world.[26] This still leaves a 20% chunk of  unvaccinated or 
partially immunized high‑risk individuals, leaving possibilities 
for exploring reasons behind the delayed vaccination. Health 
care professionals’ approach toward vaccine acceptance has 
been a major driving force in actual execution, which eventually 

Figure 1: Likert Scale scoring points for Awareness and Beliefs and 
Hesitancy



Thakur, et al.: Determinants for vaccine awareness, belief and hesitancy among health care professionals regarding COVID19 vaccine

Journal of Family Medicine and Primary Care	 4581	 Volume 10  :  Issue 12  :  December 2021

percolates towards the general population over the years as has 
been seen worldwide.[27]

Recent evidence from Saudi Arabia, Palestine, and France have 
been pointing the problem of  hesitancy among health care 
workers.[28‑30] Authors in the previously discussed papers have 
pointed out the need for high acceptance among health care 
workers/professionals prior to the vaccine launch—the varied 
reasons for the hesitancy which are almost similar to our evidence 
and other quoted evidence are mentioned below.

We need not undermine the importance of  the remaining 
20% health care workers in India who are still not vaccinated, 
hindering the coverage of  more than 95% of  vaccinated health 
care workers.

In our institute, among the participants, only one individual 
was noted to be unvaccinated, but we did come to know the 
shortcomings regarding the various aspects needed to critically 
accept the vaccines. Knowledge, belief, and hesitancy are the three 
technical aspects that need to be worked upon, as we found out the 
mean scores for all these three aspects were on the lower side despite 
having maximum participants as doctors and nurses. Similar findings 
have been reported from one of  the premier institutes of  the 
country, Post Graduate Institute of  Medical Institution and Research, 
Chandigarh (PGIMER), in their health care workers albeit in the early 
phase of  the vaccination program.[31] They also showed concerns 
about vaccine efficacy, safety, and other possible serious side effects. 
Some of  the studies done on antibody response and immunity 
provided post‑vaccination have identified marriage as an important 
factor.[32] In recent studies done among other populations, marriage 
was not found to be of  any statistical significance for predicting 
the knowledge or belief  score, but in our study group we found 
marriage to be of  importance as a predictor for knowledge and 
belief  scores.[33] The problem of  vaccine hesitancy is nothing new, 
it has been there since the earliest vaccines were introduced to the 
general public, but over the years with the eradication of  smallpox, 
elimination of  polio, elimination of  neonatal tetanus, and minimizing 
incidences or almost cutting the chain of  transmission and reduced 
severity of  vaccine‑preventable diseases, the importance of  vaccines 
and their roles in halting the disease have been established, and 
even the illustrative example of  H1N1 influenza vaccine is hard 
to be missed.[34] Somewhere the concerns and doubts raised by the 
HCWs in our study group resemble that of  the reported attitude 
of  Indian citizens towards Covid‑19 vaccines, the study noted only 
35% as having a positive sentiment towards the vaccine.[33] While 
another quantitative study done on health care workers concluded 
the need for addressing various concerns, doubts, and lack of  clarity 
over vaccines in general.[34]

The vaccination coverage of  Jharkhand till July 15th, 2021, was 
close to 20% of  the whole population. This number is obtained 
when we combine the number of  people taking available vaccines 
against Covid‑19 while if  we see the number of  people who 
have been vaccinated with both doses. As per the Ministry of  
Health and Family Welfare data,[35] we find it to be only close to 
15 lacs (~4%) against an estimated population of  38 crore people 
residing in the state. Since the vaccine program has started the 
State has seen a second wave starting in April and the decline 
noted in the later parts of  June.[36]

Bartsch, in their seminal paper, has projected situations regarding 
vaccine efficacy, coverage, and possibilities of  effective control 
of  pandemic based on mathematical modeling. The evidence has 
been cited more than 100 times and has been largely accepted as 
the base for various possibilities of  vaccination coverage required 
to curb Covid‑19.[37] It largely suggests that even if  the vaccine 
is more than 70% efficacious and is given to 70%‑75% of  the 
local population, the pandemic will be exhausted in that region.

For effective control over Covid‑19, vaccination coverage should 
be more than 70% at a minimum in the state, as both the vaccines 

Table 1: A brief about the health care workers who 
participated in the study, their Marital Status, presence of 
any chronic disease, residence type and roles in hospital

Demographic 
Varibales 

Description of  
the varibales 

Gender Total P
Male Female

Marital Status Single/Not 
Married

26 54 80 0.00
32.5% 67.5% 100.0%

Married But Living 
Alone

0 16 16
0.0% 100.0% 100.0%

Married and living 
with family

20 6 26
76.9% 23.1% 100.0%

Age Category 18‑30 29 72 101 0.00
28.7% 71.3% 100.0%

31‑40 15 1 16
93.8% 6.3% 100.0%

41‑60 0 3 3
0.0% 100.0% 100.0%

61‑70 2 0 2
100.0% 0.0% 100.0%

 Role Doctor 31 42 73 0.00
42.5% 57.5% 100.0%

Emergency Area 
Staff

4 3 7
57.1% 42.9% 100.0%

Hospital Working 
Area

4 0 4
100.0% 0.0% 100.0%

Nurse and ANM 0 30 30
0.0% 100.0% 100.0%

Technician and 
Dietician

7 1 8
87.5% 12.5% 100.0%

Residence Dhanbad City 37 53 90 0.254
41.1% 58.9% 100.0%

Other Blocks 
Dhanbad District

2 10 12
16.7% 83.3% 100.0%

Other than 
Dhanbad District

7 13 20
35.0% 65.0% 100.0%

Chronic Yes 4 3 7 0.241
57.1% 42.9% 100.0%

No 42 73 115
36.5% 63.5% 100.0%

Total 46 76 122  
37.7% 62.3% 100.0%



Thakur, et al.: Determinants for vaccine awareness, belief and hesitancy among health care professionals regarding COVID19 vaccine

Journal of Family Medicine and Primary Care	 4582	 Volume 10  :  Issue 12  :  December 2021

Table 2: A snap shot of COVID19 presence In the lives of Health Care Workers in SNMMCH
Various Questions 
regarding COVID19 in 
their lives 

Yes/No 
or May 
be

Role Total P
Doctor Emergency 

Area Staff
Hospital 

Working Area
Nurse and 

ANM
Technician 

and Dietician
Were you infected with 
COVID19

Yes 5 0 0 0 0 5 0.759
100.0% 0.0% 0.0% 0.0% 0.0% 100.0%

No 66 7 4 30 8 115
57.4% 6.1% 3.5% 26.1% 7.0% 100.0%

Maybe 2 0 0 0 0 2
100.0% 0.0% 0.0% 0.0% 0.0% 100.0%

Are you working with 
someone who is infected with 
COVID19?

Yes 40 4 0 17 8 69 0.022
58.0% 5.8% 0.0% 24.6% 11.6% 100.0%

No 33 3 4 13 0 53
62.3% 5.7% 7.5% 24.5% 0.0% 100.0%

Are you living with any 
COVID19 positive family or 
friend?

Yes 6 0 0 0 0 6 0.00
100.0% 0.0% 0.0% 0.0% 0.0% 100.0%

No 45 3 4 30 1 83
54.2% 3.6% 4.8% 36.1% 1.2% 100.0%

Maybe 22 4 0 0 7 33
66.7% 12.1% 0.0% 0.0% 21.2% 100.0%

Are you living with a 
COVID19 positive patient?

Yes 27 4 0 2 0 33 0.00
81.8% 12.1% 0.0% 6.1% 0.0% 100.0%

No 33 3 4 26 1 67
49.3% 4.5% 6.0% 38.8% 1.5% 100.0%

Maybe 13 0 0 2 7 22
59.1% 0.0% 0.0% 9.1% 31.8% 100.0%

Was you COVID19 like illness 
confirmed as COVID19 
positive from Lab?

Yes 5 0 3 4 0 12 0.00
41.7% 0.0% 25.0% 33.3% 0.0% 100.0%

No 68 7 1 26 8 110
61.8% 6.4% 0.9% 23.6% 7.3% 100.0%

Total 73 7 4 30 8 122  
59.8% 5.7% 3.3% 24.6% 6.6% 100.0%

Table 3: Association of various scores with the different specialties of HCWs
The Three 
types of  
Scores 

Scores obtained 
categorized  

Role Total P
Doctor Emergency 

Area Staff
Hospital 

Working Area
Nurse and 

ANM
Technician 

and Dietician
Knowledge 
Score

Unaware 37 5 4 15 5 66 0.049
56.1% 7.6% 6.1% 22.7% 7.6% 100.0%

Aware 18 1 0 1 2 22
81.8% 4.5% 0.0% 4.5% 9.1% 100.0%

Extremely Aware 18 1 0 14 1 34
52.9% 2.9% 0.0% 41.2% 2.9% 100.0%

Hesitancy 
Score

Extremely Negative 16 0 1 6 0 23 0.083
69.6% 0.0% 4.3% 26.1% 0.0% 100.0%

Non Hesitant 44 3 3 20 4 74
59.5% 4.1% 4.1% 27.0% 5.4% 100.0%

Hesitant 13 4 0 4 4 25
52.0% 16.0% 0.0% 16.0% 16.0% 100.0%

Belief  Score Extremely Negative 13 3 1 5 1 23 0.418
56.5% 13.0% 4.3% 21.7% 4.3% 100.0%

Negative 11 0 0 3 0 14
78.6% 0.0% 0.0% 21.4% 0.0% 100.0%

Positive 40 4 3 15 7 69
58.0% 5.8% 4.3% 21.7% 10.1% 100.0%

Extremely Positive 9 0 0 7 0 16
56.3% 0.0% 0.0% 43.8% 0.0% 100.0%
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being administered are more than 75% effective. The same 
goes for the national average as well. Despite the increase in 
vaccination numbers, as a country, India is still nowhere close to 
vaccinating greater than 70% of  its population. As per the latest 
data, India has fully vaccinated 3.5% of  its population while close 
to 15% have received at least one dose of  the available vaccines 
since the drive started in January.[38]

Over the years, the story has been the same, vaccines are invented 
to counter the surge of  a disease, the public first rejects it, then 
as the cases increase—particularly in viral diseases as the specific 
treatment eludes—people tend to get the vaccines, once the 
disease numbers start to decrease the public appears to be losing 
faith on the efficiency of  the vaccines and hesitancy begins to 
be obvious.

Limitations
One of  our limitations was a small sample size and being 
concentrated in our institute. One refusal documented by us had 
morbidities and a history of  severe allergic reactions.

Conclusion

Beyond doubt, vaccines play a major role in containing the spread 
of  viral diseases but as the disease frequency starts to wane, public 
perception regarding vaccines too starts to wane. Hesitancy is 
there, and if  not addressed properly, will reflect poor vaccination 
numbers in the context of  the target population. In our opinion, 
we need to have more education, dialogue, and training regarding 
the various aspects of  vaccination before it is launched, to have a 
better partnership between the vaccinator and vaccinated so that 

coverage can be on the higher side. Targeting the most vulnerable 
group, which could succumb to the disease, was somewhat 
diminished by low acceptance of  the doses across the country, 
though in our study, the population we found there expressed 
enough doubts, fear, and concerns regarding the vaccine and 
if  the doubts grow, they will definitely hamper the numbers 
who will be immunized. The authorities ensuring vaccination 
must rely on a more informative session, use of  social media or 
newspaper, open dialogues, or capacity of  conducting sessions 
for addressing all concerns, fear, and doubts over the vaccines. 
Further research in different local settings should be done to 
understand more about the concerns to that particular region.
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Infected from COVID19? 1.201 0.202 0.653 0.163 18.061 1.095 0.494 0.482 0.054 3.963 1.243 0.001 0.976 0.084 11.025
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