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ABSTRACT

Objectives: The study aimed to examine health workers’ perceptions of the coronavirus
disease 2019 (COVID-19) vaccine in Nigeria and their willingness to receive the vaccine when it
becomes available.

Methods: This multi-center cross-sectional study used non-probability convenience sampling
to enroll 1,470 hospital workers aged 18 and above from 4 specialized hospitals. A structured
and validated self-administered questionnaire was used for data collection. Data entry and
analysis were conducted using IBM SPSS ver. 22.0.

Results: The mean age of respondents was 40 +6 years. Only 53.5% of the health workers
had positive perceptions of the COVID-19 vaccine, and only slightly more than half (55.5%)
were willing to receive vaccination. Predictors of willingness to receive the COVID-19 vaccine
included having a positive perception of the vaccine (adjusted odds ratio [AOR], 4.55; 95%
confidence interval [CI], 3.50-5.69), perceiving a risk of contracting COVID-19 (AOR, 1.50; 95%
CI, 1.25-3.98), having received tertiary education (AOR, 3.50; 95% CI, 1.40-6.86), and being a
clinical health worker (AOR, 1.25; 95% CI, 1.01-1.68).

Conclusion: Perceptions of the COVID-19 vaccine and willingness to receive the vaccine were sub-
optimal among this group. Educational interventions to improve health workers’ perceptions and
attitudes toward the COVID-19 vaccine are needed.
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Introduction

The coronavirus disease 2019 (COVID-19) outbreak, which
originated in Wuhan, China, in December 2019, has gradually
spread to over 215 countries [1]. It was declared a pandemic
by the World Health Organization in March 2020 [2]. Since
the onset of the COVID-19 pandemic, more than 79 million
cases and over 1.7 million deaths have been recorded globally
as of December 29,2020 [3].

The COVID-19 pandemic has had a devastating effect
on many countries’ economies, health systems, education
systems, and infrastructure [4-6]. The disease presently
has no cure, and disease management is mainly supportive.
Regular hand washing, use of facemasks, social distancing,
and cough etiquette are vigorously recommended to limit
community transmission of the virus.

Researchers across the world have been working assiduously
to develop vaccines against the highly contagious virus.
Approximately 60 COVID-19 candidate vaccines are undergoing
clinical evaluations, and another 172 COVID-19 candidate
vaccines are at the preclinical evaluation stage as of December
29,2020 [7]. It is believed that some of these vaccines will be
ready for use by early 2021. However, there are widespread
skepticism and divergent views regarding the legitimacy of
various COVID-19 vaccines among people across the globe.

The effectiveness of vaccination programs and the global
objective of eradicating the pandemic require optimal
acceptance of the vaccine across all countries. The success
of any vaccination program is largely dependent on how
well the vaccines are accepted among the population and the
willingness of people to be vaccinated. Vaccine hesitancy—
a continuum that encompasses delay, reluctance, or refusal
to receive a vaccine despite its availability [8]—has been
found to be a major obstacle to vaccination among the
general population and among health workers, and widely
held perceptions of the safety of vaccines may contribute
significantly to this phenomenon. COVID-19 vaccination
programs, which are already ongoing in some countries,
may face any of the aforementioned challenges, especially
due to the novelty of the disease, perceived controversies
related to its origin, and the fast-tracked development of
vaccines. In tropical countries like Nigeria, some people
still outrightly deny the existence of the disease due to
the misconception that the virus does not thrive in hot
climates. Beliefs such as this may pose additional barriers
to vaccine acceptance. Health workers perceptions and
willingness to receive vaccination have been documented
as essential for improving vaccination rates among patients
and the general population. Health workers play a key role
in changing patients’ behaviors and are among the first
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people to understand the magnitude of the problem and
are in the right position to recommend vaccination [9,10].
Thus, this study aimed to examine perceptions of the
COVID-19 vaccine among health workers in Nigeria and their
willingness to receive the vaccine when it becomes available.
It is believed that this study will help to identify potential
barriers to the success of a COVID-19 vaccination program and
inform subsequent planning and implementation of such a
program.

Materials and Methods

Study Area

The study was conducted in October 2020 across 4 specialized
hospitals located in southern Nigeria. The hospitals were the
University of Medical Sciences Teaching Hospital Complex,
Mother and Child Hospital (both located in Ondo State in
Southwest Nigeria), University of Benin Teaching Hospital
(in Edo State in South-South Nigeria), and the Delta State
University Teaching Hospital (in Oghara, Delta State, located
in South-South Nigeria). All the hospitals included in the
study were specialized health facilities that offered a wide
range of preventive and curative health services.

Study Design and Participants

The survey adopted a health facility-based, cross-sectional
study design. We used non-probability convenience sampling
to enroll 1,470 hospital workers aged 18 and above from
4 specialized hospitals included in the study. The study
participants included both clinical and non-clinical health
workers who were fully employed and willing to participate.
We excluded trainees on attachment in the hospital and any
non-consenting individuals.

Data Collection Instrument

A structured and validated self-administered questionnaire
was used for data collection. The questionnaire was designed
to meet the objective of the study and went through several
drafts and reviews. We pretested the final draft of the
questionnaire with 30 health workers at another health
facility and made necessary modifications afterwards. The
final questionnaire used in the study had 3 sections. The first
section was related to the participants’ socio-demographic
characteristics such as age, sex, education level, occupation
in the medical field, marital status, and religion. The second
section assessed their perceived risk of contracting COVID-19,
and the third section assessed perceptions of the COVID-19
vaccine and respondents’ willingness to receive a potential
COVID-19 vaccine. Perceptions about the COVID-19 vaccine
were evaluated using 10 items that were combined into
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a single composite variable for analysis. The items were
a mix of directly-worded and reverse-worded questions.
Each item was assigned a score on a 5-point Likert scale
(strongly disagree, 1; disagree, 2; undecided, 3; agree, 4;
and strongly agree, 5) to capture the full range of opinions.
Some of the items were reverse-coded so that higher values
indicated positive perceptions of the COVID-19 vaccine.
A higher score indicated that the participant had positive
perceptions of the COVID-19 vaccine. The total score was
determined by adding the points from all 10 items, with a
maximum possible score of 50 points. The mean score was
34 points, which was used as the cutoff for classifying the
participants [11]. The participants were considered to have
positive perceptions of the COVID-19 vaccine if their scores
were >34 points, while participants whose scores were <34
points were considered to have negative perceptions of the
vaccine. Participants’ willingness to receive the COVID-19
vaccine and their perceived risk of contracting COVID-19
were each assessed using 1-item questions with ‘yes’ or no’
responses.

Data Analysis and Scale Assessment

Data entry and analysis were conducted using IBM SPSS
ver. 22.0 (IBM Corp., Armonk, NY, USA). Frequency and
percentage distributions were used to indicate socio-
demographic variables. Perceptions of the COVID-19 vaccine
and willingness to receive the vaccine were presented
as bar graphs. In addition, associations between socio-
demographic variables, perceptions of the vaccine, and
willingness to receive the COVID-19 vaccine were examined
using the chi-square test. To determine the reliability of
the questionnaire, Cronbach’s a reliability coefficient
was used. The 10-item scale had high reliability, with a
Cronbach’s a of 0.836. Multivariate logistic regression
analysis was used to determine adjusted odds ratios (AORs)
and 95% confidence intervals (CIs) in order to identify
the predictors of participants’ willingness to receive the
vaccine. The outcome variable for the multivariate analyses
was willingness to receive the COVID-19 vaccine, which
was classified as a dichotomous variable (‘yes’ or ‘'no’). The
independent variables (age, marital status, occupation
within the medical field, work experience, etc.) were
recategorized into dichotomous variables for bivariate and
multivariate analyses. Variables with p-values <0.3 at the
bivariate level were entered into the multivariable analysis
[12]. The level of significance for each test was set at p < 0.05.

Results

A total of 1,470 health workers were involved in the study. As
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shown in Table 1, approximately 38.2% of the participants
were between 31 and 40 years old, with a mean age of
40 + 6 years. The majority (64.3%) were male, 61.5% were
married, and 88.2% had a tertiary education. A majority of
the respondents (65.2%) had fewer than 10 years of work
experience (Table 1).

Overall, 53.5% of the health workers had positive perceptions
of the COVID-19 vaccine, while 46.5% had negative perceptions
of the vaccine (Figure 1). After analyzing some of the specific
items from the questionnaire, more than 80% of the health
workers agreed that the vaccine would prevent the spread
of infection to patients and other health workers; however,
45% felt that they might not be able to afford to obtain the
vaccine. Approximately 2/3 (66.7%) of the participants had
reservations regarding the vaccine, and 43% felt that the

Table 1. Socio-demographic characteristics of the study
participants (n=1,470)

Variable Frequency (n, %)
Age (y)

18-30 510 (34.7)

31-40 561 (38.2)

41-50 289 (19.7)

>50 110 (7.4)
Sex

Male 945 (64.3)

Female 525 (35.7)
Marital status

Single 534 (36.3)

Married 904 (61.5)

Divorced 15(1.0)

Widowed 17 (1.2)
Education

No formal education 6(0.4)

Primary 32(2.2)

Secondary 135(9.2)

Tertiary 1,297 (88.2)
Religion

Christianity 1,397 (95.0)

Islam 61 (4.1)

Traditional religion 12(0.8)
Work experience (y)

<9 958 (65.2)

>10 512 (34.8)
Occupation within medical field

Doctor 319 (21.7)

Nurse 450 (30.6)

Medical lab scientist/technician 85 (5.8)

Pharmacist/physiotherapist 112 (7.6)

Other health worker (administrator, health 504 (34.3)

attendant, etc.)
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Figure 1. Perceptions of the coronavirus disease 2019
vaccine among health workers.

COVID-19 vaccination will prevent spread of infection to patients

COVID-19 vaccination will prevent spread of infection among hospital workers

| may not be able to afford COVID-19 vaccine

| trust pharmaceutical companies to provide safe and effective vaccines

My immune system is sufficient to protect me against the disease

COVID-19 vaccination is not necessary in Nigeria

COVID-19 vaccine will be effective in reducing the burden of the disease

COVID-19 vaccine may not be safe

Reservation(s) with COVID-19 vaccine should be taken seriously _-

Vaccines are generally safe
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vaccine might not be safe (Figure 2), although a majority
of the health workers (91.4%) perceived themselves to
be at risk of contracting COVID-19. In total, only 55.5% of
the health workers expressed willingness to receive the
COVID-19 vaccine (Figure 3). Bivariate analysis to determine
the factors associated with willingness to receive the
COVID-19 vaccine revealed that health workers who had
positive perceptions of the COVID-19 vaccine (72.3%) were
more willing to receive COVID-19 vaccination than health
workers with negative perceptions of the vaccine (p <0.001).
In addition, a high percentage (57.1%) of those who perceived
themselves to be at risk of contracting COVID-19 were also
willing to receive the vaccine (p<0.001) (Table 2). Other
factors significantly associated with willingness to receive
the COVID-19 vaccine included education level (p=0.022),
years of work experience (p=0.016), and one’s occupation
within the medical field (p=0.013). However, age (p=0.052),
marital status (p=0.290), religion (p=0.702), and sex
(p=0.301) were not significantly associated with willingness

m Neutral 11 Strongly disagree

m Strongly agree

20 40 60 80 100

Percentage

Figure 2. Distribution of health workers’ responses to the 10-item scale on perceptions of the coronavirus disease

2019 (COVID-19) vaccine.
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Figure 3. Willingness to receive the coronavirus disease
2019 (COVID-19) vaccine among health workers.

to receive the COVID-19 vaccine (Table 2).

Multivariate logistic regression analysis was used to
determine the predictors of willingness to receive the
COVID-19 vaccine (Table 3). Based on the analysis, predictors
included having positive perceptions of the COVID-19
vaccine (AOR, 4.55; 95% CI, 3.50-5.69), perceiving a risk of
COVID-19 infection (AOR, 1.50; 95% CI, 1.25-3.98), and being
a clinical health worker (AOR, 1.25; 95% CI, 1.01-1.68). Having
a tertiary education (AOR, 3.50; 95% CI, 1.40-6.86) and 10 or
more years of work experience (AOR, 1.25; 95% CI, 1.11-3.93)
were also predictors of willingness to receive the vaccine.

Discussion

Our study assessed perceptions of the COVID-19 vaccine
among health workers and their willingness to receive the
vaccine. In this study, we found that slightly more than half
(53.5%) of the health workers had positive perceptions of
the COVID-19 vaccine. This finding is quite revealing, as
it is often assumed that the attitudes of health workers
toward vaccination will be positive due to their knowledge
and training. This, however, was not the case in this study,
which gives insight into the need to address this challenge
which could be a major barrier to widespread acceptance of
the vaccine among health workers. It has been found that
perceptions of vaccines among health workers and their
perceived risk of infection influence vaccination decisions
[13]. The study also found that approximately 4 in 10 health
workers believed that they might not be able to afford the
vaccine. This finding is significant since prior studies have
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documented the cost of vaccines as a primary reason health
workers hesitate to receive them [10].

Notably, more than 2/3 of the health workers had
reservations about receiving the vaccine even though
only 43% of the participants specifically expressed safety
concerns about the vaccine itself. Widespread conspiracy
theories associated with the pandemic and a psychological
need to understand various events surrounding the
pandemic are possible explanations for this finding [14].
This finding is significant since psychosocial factors such
as perceptions, emotions, trust in vaccines, and trust in
vaccine providers have been found to contribute to vaccine
hesitancy and refusal [15,16] and may have played a role in
vaccine acceptance among these health workers.

In this study, we also found that only slightly more than
half (55.5%) of the health workers were willing to receive the
COVID-19 vaccine. This finding is surprising but explainable,
as it has been found that public perceptions of the risks
and benefits of vaccination constitute major obstacles
to vaccine acceptance [17]. Health workers, as part of the
general population, are also prone to subjective judgments
that impact their behaviors and vaccination decisions,
which may be the case in this study despite their medical
knowledge. The acceptance rate in our study is similar to
the 53.5% acceptance rate among United States residents
[18], but lower than the 86% acceptance rate reported by
Williams et al. [19]. The higher acceptance rate reported by
Williams et al. [19] may be due to their study participants’
high perceived susceptibility to COVID-19 infection since
the participants in their study all had chronic respiratory
illnesses. The proportion of those willing to receive the
COVID-19 vaccine in our study fell short of the minimum
rate of 75% required to reach herd immunity and stop the
spread of the coronavirus epidemic [20]. This is alarming
since our study was conducted among health workers who
were expected to have a higher likelihood of being willing
to receive the vaccine than the general population because
of their medical knowledge. Willingness to receive the
COVID-19 vaccine among our respondents was significantly
associated with their perceptions of the COVID-19 vaccine,
how many years of work experience they had, and their
perceived risk of contracting COVID-19, which is a similar
finding to previous studies [13,18,21-23]. Education level
was also significantly associated with the participants’
willingness to receive the COVID-19 vaccine in this study,
which is consistent with the findings of similar studies on
the COVID-19 vaccine [18,24,25]. Perceptions about vaccines
and their safety are important factors that have been found
to affect public uptake of vaccines [18,21]. These factors
may be useful for educational interventions designed to

https://doi.org/10.24171/j.phrp.2021.0023
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Table 2. Factors associated with willingness to receive the COVID-19 vaccine

Willingness to receive the vaccine

Statistical indices

Variable (n=1,470)
Yes No X2 p

Perceptions about the COVID-19 vaccine 193.340 <0.001
Positive (n=787) 569 (72.3) 218 (27.7)
Negative (n=683) 247 (36.2) 436 (63.8)

Perceived risk of contracting COVID-19 16.924 <0.001
Yes (n=1,344) 768 (57.1) 576 (42.9)
No (n=126) 48 (38.1) 78 (61.9)

Age (y) 3.786 0.052
18-40 (n=1,071) 611 (57.0) 460 (43.0)
>41 (n=399) 205 (51.4) 194 (48.6)

Sex 0.881 0.301
Male (n=525) 300 (57.1) 225 (42.9)
Female (n =945) 516 (54.6) 429 (45.4)

Marital status 1.120 0.290
Not married (n=566) 324 (57.2) 242 (42.8)
Married (n=904) 492 (54.4) 412 (45.6)

Education level 5.224 0.022
Secondary education and below (n=173) 82 (47.4) 91 (52.6)
Tertiary education (n=1,297) 734 (56.6) 563 (43.4)

Religion 0.709 0.702
Christianity (n=1,397) 773 (55.3) 624 (44.7)
Islam (n=61) 35(57.4) 26 (42.6)
Traditional religion (n=12) 8(66.7) 4(33.3)

Work experience (y) 1.142 0.016
<9 (n=958) 521 (54.4) 437 (45.6)
210 (n=512) 312 (60.9) 200 (39.1)

Occupation within the medical field 6.195 0.013
Clinical health workers (n=966) 526 (54.5) 440 (45.5)
Non-clinical workers (n=504) 240 (47.6) 264 (52.4)

Data are presented as n (%).
COVID-19, coronavirus disease 2019.

improve health workers’ perceptions and attitudes about
the COVID-19 vaccine.

In our study, perceptions of the COVID-19 vaccine and
one's perceived risk of contracting COVID-19 were strong
predictors of vaccine acceptance, which is consistent with a
similar study from Saudi Arabia [26]. Likewise, having a high
education level was also a significant predictor of vaccine
acceptance. Education and knowledge about vaccination
have been found to help build trust and confidence about
vaccination and may explain this finding [23]. The study
also found that the occupations of health workers within
the medical field and their length of work experience were
predictors of willingness to receive the COVID-19 vaccine.

This study’s strength is that it gives new insight into the
perceptions of health workers regarding the COVID-19

https://doi.org/10.24171/j.phrp.2021.0023

vaccine in Nigeria, health workers’ willingness to receive the
vaccine, and possible factors that may influence acceptance
of the vaccine. Another strength is the large sample size
and multi-center design. However, the study has some
limitations. The data were cross-sectional and therefore
limited when it came to inferring causal relationships
between variables. Some respondents may also have given
responses to some questions in the questionnaire that
were widely socially accepted at the time but which may
change by the time the vaccine becomes available. This
was minimized, however, by explaining and reassuring
participants about the study’s purpose.

In conclusion, our findings suggest that willingness to
receive COVID-19 vaccination was sub-optimal among
this group of health workers and was associated with
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Table 3. Predictors of willingness to receive COVID-19
vaccination among health workers

Category of variables AOR (95% Cl) p

Perceptions about the COVID-19

vaccine
Negative (Ref) 1
Positive 4.55 (3.50-5.69) <0.001
Perceived risk for COVID-19
< No (Ref) 1
>Yes 1.50 (1.25- 3.98) 0.002
Occupation within the medical
field
Non-clinical (Ref) 1
Clinical health workers 1.25(1.01-1.68) 0.005
Education level
Secondary and below (Ref) 1
Tertiary 3.50 (1.40-6.86) 0.034
Sex
Female (Ref) 1
Male 0.92 (0.60-2.68) 0.512
Marital status
Not married (Ref) 1
Married 1.02 (0.60-2.48) 0.563
Work experience (y)
<9 (Ref) 1
>10 1.25(1.11-3.93) 0.042
Age group (y)
18-40 (Ref) 1
>41 0.89 (0.64-1.26) 0.527

COVID-19, coronavirus disease 2019; AOR, adjusted odds ratio; Cl, confidence
interval.
Isignificant p-value in bold letters.

perceptions of the vaccine, the perceived risk of contracting
COVID-19, education level, occupation within the medical
field, and work experience. Vaccination of health workers
is essential for protecting them against infectious diseases,
and, considering their vital role in public health as major
stakeholders in the fight against the COVID-19 pandemic
and other major infectious diseases, improving vaccine
acceptance among this group when it becomes available is
critical. In addition, clear, well-articulated policies related to
the COVID-19 vaccine are needed to combat the challenges
that may arise from negative perceptions of the vaccine,
concerns about affordability, and other reasons health
workers cite for not obtaining vaccines.
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