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ABSTRACT

Background: Vaccination remains the mainstay of COVID-19 prevention. While initial vaccine acceptance was
high among healthcare workers (HCWs), the emergence of new variants and waning immunity necessitated
vaccine boosters. The study aimed to ascertain the COVID-19 vaccination status of the staff and medical students
of a tertiary care institute and their willingness for further booster doses. Methods: An observational study was
conducted among healthcare workers (doctors, nurses, technicians), ancillary staff, and students. An online
semi-structured questionnaire collected information from participants regarding sociodemographic
characteristics, history of COVID-19 vaccination, acceptance and uptake of booster dose, and reasons for
willingness to uptake booster. The Chi-square test assessed the association between sociodemographic variables
and booster acceptance. Results: About 302 people filled the survey questionnaire. Most of the participants
belonged to the 18-29 year age group (61.3%) and worked in the clinical departments (54.3%). The majority of
them had received the Covishield vaccine (71.5%). Half of them had already received a COVID-19 booster. Seven
out of ten participants were willing to uptake further vaccine booster. Being a healthcare worker and working in
non-clinical department was significantly associated with booster acceptance. The perception of the COVID-19
vaccine as an immunity booster was a key motivator. About 15.1% of participants expressed a preference for a
nasal booster for its convenience in administration. Conclusion: The study highlights a high willingness for
COVID-19 vaccine boosters among healthcare professionals and medical students. It emphasizes the importance
of continuous efforts to promote vaccine boosters, given the crucial role of the medical community in shaping
public perception.
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INTRODUCTION Vaccines generate systemic immunity, protect

The coronavirus disease 2019 (COVID-19) has
necessitated an unprecedented response, with
vaccination playing a pivotal role in preventing the
disease spread. India approved two vaccines
(Covishield and Covaxin) against severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2)
in 2021.(1) Healthcare workers (HCWs) who faced a
high risk of exposure to SARS-CoV-2 were
prioritized to receive the vaccines.(2) The initial
rollout of COVID-19 vaccines saw high acceptance
rates among HCWs.(3)

against severe disease, and further reduce the risk
of long COVID among infected individuals. The
antibody response against SARS-CoV-2 declines
over time. Subsequently, the clinical protection
offered by the vaccines decreases. A surge in
COVID-19 cases was observed in India in December
2021-January 2022, attributed to the Delta and
Omicron variants, with various subvariants gaining
prominence during 2022.(4) Despite effective
vaccines, the rapidly mutating nature of the SARS-
CoV-2 virus and the emergence of new virus strains
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threaten the progress made against the pandemic.
High viral loads were observed among vaccinated
individuals infected with novel Omicron variants
compared to those infected with older Delta and
Omicron variants.(5) The continuous evolution of
the virus, the appearance of variants of concern
(VoC), and waning immunity led the WHO to
recommend additional booster doses of mRNA
vaccines against COVID-19 in 2022.(6)

Healthcare workers, the elderly, and
immunocompromised individuals were at an
increased risk of infection. The Indian government
prioritized the booster dose for HCWs, frontline
workers, the elderly, and adults with co-
morbidities.(7) These individuals were eligible to
receive a booster dose after completion of nine
months from the administration of the second
dose. A survey conducted in urban Delhi reported
that nearly 42% of residents above 50 years did not
uptake a COVID-19 booster despite a high
proportion of participants receiving two doses of a
primary series of vaccinations.(8) A repeated cross-
sectional survey conducted among healthcare
workers in India observed an increase in willingness
to receive the COVID-19 vaccine with time.(3) The
acceptance of booster doses has been more
variable, ranging from 55.3% among HCWs in Saudi
Arabia to 71.3% among Czech HCWs.(9,10) A study
in Saudi Arabia found that while a majority of HCWs
knew about the Delta variant, few HCWSs had
sufficient knowledge about it, and just over half
were willing to take the vaccine booster.(10)
Vaccine  boosters have introduced new
complexities concerning vaccine acceptance and
coverage, especially among the HCWs.(8,10,11)
Vaccine booster hesitant individuals were more
likely to be unvaccinated.(9) There is insufficient
information regarding the coverage of the COVID-
19 vaccine booster and its acceptance among
Indian HCWs.

Aim and objectives

We aimed to ascertain the COVID-19 vaccination
status and willingness for further booster doses
among the staff and medical students in a tertiary
care institute.

The objective was to explore the reasons for
participant’s willingness to uptake further booster
doses and their preference for the nasal route.

MATERIAL & METHODS

Study design: The study was cross-sectional and
was conducted among the healthcare workers, staff
and students at a medical college and hospital in
Himachal Pradesh. The study setting included all
departments within the college, encompassing
paraclinical, clinical, and administrative staff to
provide a comprehensive view of the population.
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Study population: The target population comprised
healthcare professionals including physicians,
residents, nurses, pharmacists, technicians,
ancillary staff, and medical students of the institute.
Sample size: The sample size calculation was based
on the college's estimated number of staff and

medical students (Ninite =
- 2 ,where N=1100). Considering the

N
intention to uptake a vaccine booster as 55.3% (10),

with a margin of error of 5%, and a confidence

Z%—apq
—a ot

sample size was calculated as 283. Assuming that
10% of participants may not respond to the survey,
which resulted in a sample size of 312 participants.
Sampling strategy: The study participants were
recruited using a convenience sampling technique.
They were invited through email and WhatsApp to
participate in the study.

Inclusion criterion: All staff members employed at
the institute and medical students enrolled in the
college who were > 18 years old and had a
smartphone were eligible to participate.

Exclusion criterion: The participants who did not
have access to a smartphone or did not give
consent for the survey were excluded.

Study tool: A semi-structured questionnaire was
prepared after reviewing the literature from similar
studies.(9,10) It had a cover page and three sections
including (1) sociodemographic characteristics (age,
gender, occupation, department), (2) COVID-19
vaccination history (no. of vaccine doses and type
of vaccine received, perception and attitude
regarding vaccine booster, reasons for willingness
for booster dose), and (3) history of COVID-19
infection. The clarity and comprehensibility of the
guestionnaire were assessed by two external public
health experts to ensure its validity. The
guestionnaire was created in English and translated
into Hindi and the participants could choose either
version. The questionnaire was self-administered.
An online survey platform was used to share the
questionnaire with the participants via email and
WhatsApp. The online platform was used to ensure
anonymity and data security for all participants.
Study duration: The study was conducted over 2
months during the winter season (December 2022
—January 2023).

Ethical consideration: The study was approved by
the Institute’s Ethics Committee (No. 46/23). After
elaborating on the study objectives, their rights as
participants, and instructions for completing the
survey on the cover page, electronic consent was
obtained from participants in the form of "Yes" or
"No" for their willingness to participate in the study.
Only after replying "Yes", they could access the

interval of 95%, using the formula n= e
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main questionnaire. Data was anonymized to
maintain their privacy.

Data analysis: The data was downloaded as a
Microsoft Excel comma-separated value (.csv) file
and analyzed using Statistical Package for Social
Sciences (SPSS) version 24.. Descriptive analysis was
performed and results were displayed as frequency
and percentages for categorical variables and mean
(S.D.) for continuous variables. Chi-square test was
used to assess the association between
sociodemographic  variables and booster
acceptance.

RESULTS

About 302 participants responded to the survey
(non-response rate = 3.2%). Over half of them were
females and belonged to the 18-29 year age group
(61.2%). Most of them were employed as ancillary
staff (30.5%), nurses (26.8%), students (22.2%) and
doctors (10.9%). Over half of them were working in
the clinical departments (54.3%) and the rest in pre-
clinical or para-clinical departments. The majority
of them had received the Covishield vaccine
(71.5%) followed by Covaxin (16.2%) and Sputnik
(0.3%). One-tenth of the participants who could not
name the vaccine received were sanitary
attendants. About 49% of study participants had
received two doses of any COVID-19 vaccine, while
the other half had already received the booster
dose [Table 1].

Table 1. Sociodemographic characteristics of the
study participants (n=302)

Variable N (%)
Mean age (£S.D.) in years 28.9 (8.3)
Sex Male 147 (48.7)
Female 155 (51.3)
Age group 18-29 years 185 (61.3)
30-39 years 75 (24.8)
40 and above 42 (13.9)
Employment Doctors 33 (10.9)
Nurses 81(26.8)
Laboratory 12 (4)
technicians
MBBS students 67 (22.2)
Ancillary staff 92 (30.5)
Others 17 (5.6)
Department Clinical 164 (54.3)
Pre/para-clinical 138 (45.7)
Covishield 222 (73.5)
Vaccine Covaxin 49 (16.2)
received Sputnik 1(0.3)
Don’t know 30 (9.9)
15t dose 5(1.7)

Variable N (%)
Mean age (+S.D.) in years 28.9 (8.3)
Last dose 2"dose 148 (49)
received Booster dose 149 (49.3)

One in four participants had suffered from COVID-
19 in the past. A year had elapsed since the last
infection in those who tested positive for COVID-19.
One in twenty COVID-positive participants reported
suffering from any sequelae [Table 2]. Seven out of
ten participants were willing to take an additional
vaccine booster [Figure 1].

Table 2. History of COVID-19 infection and its
sequelae among the participants

COVID-19 infection history N (%)

Yes 82 (27.2)
No 220(72.8)
Time elapsed (in months) since last 12  (10-
infection (IQR) 20)

Any sequelae of COVID-19 infection

Yes 5(6.1)
Respiratory problems 3(1)
Anosmia 1(0.3)
Hair loss 1(0.3)
None 77 (25.5)

Figure 1. Participants willing to receive COVID-19
vaccine booster

= Yes = No

Table 3 shows the factors affecting the participants’
willingness to uptake any COVID-19 vaccine
booster. Being a healthcare worker and working in
non-clinical  department  was  significantly
associated with booster acceptance. Age, sex,
history of COVID-19 infection, type of vaccine and
number of doses of vaccine received did not affect
the willingness to receive a booster dose.
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Table 3. Factors affecting the participants’ willingness for COVID-19 vaccine booster

Variable Willing for a vaccine booster Chi-square
Yes No Total (P value)
N (%) N (%) N (%)

Total Participants 218 (72.2) 84 (27.8) 302 (100) -

Sex

Male 99 (45.4) 48 (57.1) 147 (48.7) 3.34 (0.07)

Female 119 (54.6) 36 (42.9) 155 (51.3)

Age group

18-29 years 133 (61) 52 (61.9) 185 (61.3) 2.27 (0.32)

30-39 years 51(23.4) 24 (28.6) 75 (24.8)

40 and above 34 (15.6) 8(9.5) 42 (13.9)

Employment

Health care workers 100 (45.9) 26 (31) 126 (41.7) 6.57 (0.04)

Ancillary staff 76 (34.9) 33 (39.3) 109 (36.1)

Students 42 (19.3) 25 (29.8) 67 (22.2)

Department

Clinical 104 (47.7) 60 (71.4) 164 (54.3) 13.75 (0.0002)

Non-clinical 114 (52.3) 24 (28.6) 138 (45.7)

Vaccine received

Covishield 156 (71.6) 66 (78.6) 222 (73.5) 5.68 (0.06)

Covaxin 34 (15.6) 15 (17.9) 49 (16.2)

Don’t know/Others 28 (12.8) 3(3.6) 31(10.3)

Last dose received

1%t dose 2(0.9) 3(3.6) 5(1.7) 5.34 (0.07)

2" dose 114 (52.3) 34 (40.5) 148 (49)

Booster dose 102 (46.8) 47 (56) 149 (49.3)

History of COVID-19

Yes 58 (26.6) 24 (28.6) 82 (27.2) 0.12 (0.73)

No 160 (73.4) 60 (71.4) 220(72.8)

Sequelae of COVID-19

Yes 2(3.3) 3 (13.6) 5(6.1) 2.98 (0.08)

No 58 (96.7) 19 (86.4) 77 (93.9)

Table 4 presents the reasons given for the
acceptance or rejection of the COVID-19 vaccine
booster by the participants. The main reason for
booster dose uptake was perceiving the vaccine as
an immunity booster, followed by a recent rise in
COVID-19 cases. Most of the participants did not
state any preference towards any specific vaccine.

One-fourth of them preferred injectable vaccines,
while about 15.1% expressed a preference for nasal
vaccines. Out of 84 unwilling participants, most did
not perceive the need for further vaccination
(57.1%) and had experienced side effects (20.6%)
after vaccination.

Table 4. Reasons given for acceptance or rejection of COVID-19 vaccine boosters

Variable N (%)
Willing for a vaccine booster 218 (72.2)
Reasons for willingness for the booster dose 185 (84.9)
Recent rise in COVID-19 cases 67 (36.2)
Missed the booster dose earlier 21 (11.4)
As an immunity booster 97 (52.4)
Preference for any specific route of administration

No 128 (58.7)
Yes 90 (41.3)
Reasons for preferring the injectable booster vaccine 57 (26.2)
Safe and effective vaccine 23 (40.4)
Available free of cost 4(7)
Good experience in the past 24 (42.1)
Easily available 6(10.5)
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Variable N (%)
Reasons for preferring the nasal booster vaccine 33 (15.1)
Convenience of administration 21 (63.6)
Fear of injection 2(6.1)
Previous side effects with injectable vaccine 6(18.2)
Injectable vaccine is contraindicated 4(12.1)
Not willing for a vaccine booster 84 (27.8)
Reasons for non-acceptance of vaccine booster 63 (75)
Do not perceive the need for further vaccination 36 (57.1)
Experienced side effects after COVID vaccine 13 (20.6)
Already received three doses of the vaccine 7 (9.5)
Same vaccine is not available (Covaxin/ Sputnik) 3(4.8)
Do not consider COVID-19 a risk anymore 2(3.2)
Others 3(4.8)

DiIsSCUSSION

The study explored the reasons responsible for the
uptake of booster doses and preference for the
route of administration of the COVID-19 vaccine.
Additionally, the survey provided information on
reasons given by participants who were unwilling to
take up booster doses. We observed a high
coverage of primary doses (100%), secondary doses
(98.3%), and booster doses (49.3%) of COVID-19
vaccines among the participants. They showed a
high willingness for a COVID-19 vaccine booster.
Perception of the vaccine as an immunity booster
emerged as a crucial factor for booster acceptance.
Most participants had received Covishield (73.5%)
followed by Covaxin (16.2%). The state of Himachal
Pradesh received more doses of the Covishield than
Covaxin from the Central Government which may
have led to greater administration of Covishield
vaccine. Other studies have reported similar
findings where uptake of Covishield was greater
than Covaxin among healthcare workers.(12,13)
The vaccine booster acceptance in our study was
higher compared to a recent pan-India survey
(60%).(14) High booster vaccine intention has been
reported in other countries like China (90.3%) and
the USA (83.6%), while similar intention has been
reported among healthcare workers in Czechia
(71.3%) and the UAE (70.2%).(9,11,15,16) Half of
the participants in our study had already taken a
vaccine booster compared to 62.2% of healthcare
professionals in the pan-India survey. Another
cross-sectional study conducted among adults aged
50 years and above in Delhi found that 58.3% of
participants had received a COVID-19 booster
dose.(8) This difference can be attributed to the
difference in the period of these studies. Our study
was conducted during winter, amidst a rise in global
COVID-19 cases, highlighting participants' felt need
for booster doses. Sharma et al surveyed during the
winter-spring season, which may explain the
increase in the proportion of adults receiving

COVID-19 booster shots.(8) The pan-India survey
was conducted a little later in the summer when the
COVID-19 cases had declined, which might have
contributed to low willingness for booster doses.
The majority of the participants considered the
vaccine as an immunity booster. The booster shot
may complement the vaccine-induced immunity
established by the primary series of vaccines. Over
one-third of the participants considered the recent
rise in COVID-19 cases responsible for their
willingness for booster doses. Padhi et al observed
that HCWs with high-risk perception of infection
were more likely to accept the COVID-19 vaccines
over time.(3) Most willing participants did not
prefer any specific vaccine as a booster. The existing
guidelines recommend using the homologous
vaccine as a booster dose after nine months of the
second dose.(7) Rose et al. observed that
homologous and heterologous booster vaccination
with Covishield or Covaxin in individuals who had
received two doses of homologous Covishield or
Covaxin were found safe and immunogenic.(17) In
Covaxin-primed individuals, a heterologous boost
with Covishield offers a better immune response
than a homologous boost. However, interchanging
of the vaccines was not allowed under the National
COVID Vaccination Program.

Adverse events following vaccination can
negatively impact a person's intention to receive
the vaccine. Fan et al. reported that over half of the
participants who were hesitant to uptake booster
shots had expressed concern about adverse events
of the booster dose.(15) One-fifth of the unwilling
participants in our study had experienced side
effects after previous COVID-19 vaccination. Given
a choice, one in ten participants preferred a nasal
vaccine due to its convenient administration. Nasal
vaccines induce IgA antibodies in the respiratory
secretions and provide sterilizing immunity at the
site of infection.(18) Slamanig et al found that the
intranasal Omicron variant vaccine induces high
mucosal IgA, serum IgG, memory B cells, and local T
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cell responses in the lungs of female mice.(19) On
the other hand, the injectable booster induces
limited mucosal immunity. The injectable mRNA
vaccine booster doses promote the SARS-Cov-2
neutralizing antibody in the nasal secretion that
may potentially prevent the infection.(20) This
highlights the need to further study the mechanism
of mucosal immunity in humans. Recently, a novel
nasal vaccine has been tested for safety and
effectiveness against COVID-19 in the USA.(21)

The vaccines tailored to the emerging SARS-CoV-2
variants provide a ray of hope in the current
scenario. In 2023, the United States Food and Drug
Administration approved the replacement of
bivalent vaccines containing ancestral strains with
monovalent COVID-19 vaccines. The XBB.1.5 mRNA
monovalent booster induced serum neutralizing
antibody production against Omicron variants,
including XBB.1 and JN1.(22,23) Recently, the US
FDA approved two updated mRNA vaccines
effective against the circulating Omicron KP.2
strains.(24) Centre for Disease  Control
recommended additional doses of the 2024-25
COVID-19 vaccine for everyone aged 6 months or
older to protect themselves against currently
circulating variants.(25) India has not issued any
recommendations for COVID-19 booster
vaccination after 2023.

CONCLUSION

Knowledge about the reasons for willingness for
COVID-19 vaccine booster and alternative routes of
vaccine administration may increase the readiness
of the HCWs for additional doses. Further research
is required to explore the attitudes and practices
along with an awareness campaign to motivate
people to uptake booster doses.

RECOMMENDATION

In the dynamic landscape of SARS-CoV-2 variants,
the solution may rest with continuously updating
the vaccines against the emerging strains and
vaccination of high-risk individuals with booster
vaccines.

LIMITATION OF THE STUDY

The questionnaire was self-administered by the
participants which may lead to self-reporting bias.
The data regarding risk factors (smoking, alcohol
intake) and comorbidities (hypertension, diabetes,
chronic diseases) was not collected from the
participants. An ongoing global surge in COVID-19
cases and the detection of the Omicron variant in
the country during the data collection period might
have affected the willingness for booster doses.
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Repeated cross-sectional surveys or studies with
longer duration may provide a better evidence.

RELEVANCE OF THE STUDY

Healthcare workers has an important role in
moulding the public perception of vaccine booster
and helping policymakers to make targeted
strategies to promote uptake. The nasal vaccine
may provide an alternative for booster-hesitant
individuals.
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