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ABSTRACT

Introduction: The COVID-19 vaccine is essential to reduce the global impact of the pandemic.
Understanding its acceptance is key to Nigeria’s national COVID-19 control strategies.
Methods: Between the 6th and 22nd of January 2021, we conducted a non-probability convenience sam-
pling of 3076 respondents using online and in-person interviews to assess the prevalence and predictors
of the COVID-19 vaccine acceptance in Nigeria.
Findings: Of the 3076 recruited participants, 74.7% (n = 2300/3076) had tertiary education. The median
age group was 30-39 years (35.1%, n = 1097/3076) whereas 31% (n = 952/3076) of all respondents had
a monthly income<30,000 Naira (65 USD). The survey results indicated that a wide range of the respon-
dents were in government employment (34.1%, n = 1050/3076). The majority of our study participants
(92.2%, n = 2835/3076) believe that COVID-19 is real and not a hoax. Only 27.9% (n = 858/3076) of the
study participants have been tested for COVID-19 and 17.8 % (n = 152/858) of the tested respondents
were COVID-19 positive by PCR. Half (50.7%; n = 1560/3076) of the study participants were willing to take
the vaccine once available. The majority of the respondents (81.1%, n = 2496/3076) were not willing to
pay for the vaccine. Only 15.9% (n = 483/3076) of the respondents rated the government’s handling of
the pandemic above average. The potential acceptance of the COVID-19 vaccine was significantly affected
by the age and the monthly income of the respondents. Respondents older than 60 years old (OR: 3.02,
95% CI: 1.69,5.41; p < 0.001) and those that earn between 250,000-500,000 Naira monthly (OR: 1.38; 95%
CI: 1.11,1.70; p < 0.001) were more likely to accept the COVID-19 vaccine respectively. In addition, the
respondents’ perception of the existence of the disease (OR: 1.45; 95% CI: 0.99,2.18; p > 0.05), the need
for a COVID-19 vaccine (OR: 16; 95% CI: 11.63,22.10; p < 0.001), the willingness to pay (OR: 1.68; 95% CI:
1.39,2.01; p < 0.001) and the rating of the government handling of the pandemic (OR: 2.25; 95% CI:
1.57,3.23; p < 0.001) were critical to the acceptance of the COVID-19 vaccine.
Interpretation: With 50.7% vaccine acceptance, Nigeria’s public health policymakers must prioritize and
develop strategies that will effectively increase COVID-19 vaccine acceptance across the country with
emphasis on trust, transparency and strong leadership.

© 2022 Elsevier Ltd. All rights reserved.

* Corresponding author at: Department of Veterinary Services, Kwara State
Ministry of Agriculture and Rural Development, Ilorin, Kwara State, Nigeria.

1. Introduction

The 2019 coronavirus disease (COVID-19) has caused a serious
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caused over 6.31 million deaths in 224 countries.[1,2] Africa has
recorded 11.7 million COVID-19 cases and 253,573 COVID-19-
associated mortality.[3] Nigeria, the most populous African nation
with over 214 million inhabitants [4] has recorded 256,254 COVID-
19 cases and 3,144 deaths as of June 12th, 2022. [5].

To curb the spread of the severe acute respiratory syndrome
coronavirus —2 (SARS-CoV-2), several interventions have been
instituted globally. Some of these non-pharmaceutical interven-
tions (banning international flights, use of face masks, frequent
handwashing, social distancing, and in certain cases movement
restrictions through full lockdowns [6]) have been effective in
reducing the global spread of SARS-CoV-2. [7,8] However, the need
for pharmaceutical interventions such as vaccines cannot be over-
emphasized and it is essential to attain herd immunity against
SARS-CoV-2. [9] Vaccination is a simple, safe and effective way of
boosting the host immunity by introducing a modified antigen
(vaccine) before the host comes in contact with the wild-type
pathogen. However, the concern and rise of vaccine hesitancy are
growing worldwide and pose a serious threat to progress against
vaccine-preventable diseases.[10,11].

Several misconceptions concerning the existence of the COVID-
19 disease and the accelerated pace of the COVID-19 vaccine devel-
opment could be barriers to the acceptance of the COVID-19 vac-
cine in many African settings.[12] Hence, public health agencies
and non-governmental organizations must adopt effective health
communication strategies aimed at persuading the public to accept
the COVID-19 vaccine.[13].

Of the over 230 COVID-19 vaccine candidates, only a few have
passed phase III clinical trials and have been authorized for emer-
gency use in several countries.[14] Nigeria received the first batch
of the COVID-19 vaccine (Oxford-AstraZeneca) in March 2021 and
a second batch (Moderna) in July 2021. [15] The anticipated arrival
of the vaccine necessitates the urgent understanding of the accept-
ability of a COVID-19 vaccine so that public health officials and pol-
icymakers can tailor their health communication strategy to
effectively vaccinate sufficient Nigerians to attain herd immunity
against the SARS-CoV-2.

The COVID-19 vaccine acceptance is generally context-specific.
[16-17] Hence, we hypothesize it could vary with cultural beliefs,
the geopolitical region, and other sociodemographic variables in
Nigeria. Although several studies had assessed COVID-19 vaccine
acceptance in Nigeria, [18-22] this study adds to the body of liter-
ature and provides further evidence-based information to guide
public health decision-makers.

2. Materials and methods
2.1. Ethical approval

The ethical clearance of this study was obtained from the Kwara
State Ministry of Education and Human Capital Development,
Ilorin, Nigeria (Reference number: DE/PRIM/11/069).

2.2. Study design, study participants, and sampling

This study was designed as a cross-sectional survey of adult
respondents (>18 years) from the six geo-political regions of Nige-
ria. The survey was conducted between the 6th and the 22nd of
January 2021. Study participants were recruited via two main
mechanisms: 1. Online social media platforms (n = 1924) such as
Facebook and WhatsApp with the aid of personal and professional
networks (administered in English language only). 2. To accommo-
date respondents who do not understand English, we conducted
one on one interviews (n = 1152) by verbally translating the survey
instrument to the local dialect that was necessary for some of the
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regions (especially in the Northern part of Nigeria). Written
informed consent was sought from all respondents as participation
in the survey was without prejudice and voluntary as specified in
the World Medical Association Declaration of Helsinki Ethical prin-
ciples.[23].

2.3. Survey methodology

The required sample size was computed using Epi-Info V.7.0
(CDC, Atlanta, USA). At a 95% confidence interval and a vaccine
acceptance rate of 51%,[24] a total of 384 study participants were
required from each geopolitical zone of Nigeria (n = 6). Hence, at
least 2,304 (384 x 6) respondents were required for this study.
Furthermore, we added a 25% (n = 576) non-response rate to the
total required participants for this study. However, the total num-
ber of participants included in this study was 3,076 respondents.

2.4. Questionnaire design

A structured questionnaire was developed and administered via
google forms (online respondents) and paper surveys (one on one
interviews). To assess the content validity, clarity, ease of response,
scope, and face validity of the questions, three independent
reviewers were selected to validate the questionnaire. Further-
more, to check for technical glitches, the aptness of the survey tool,
and typographical errors, a pre-test survey on 10 volunteers was
performed. Responses obtained were not incorporated in the final
analysis of the data. The demographic characteristics of the respon-
dents (age, gender, education, income, occupation, and geopolitical
region) were determined in the first part (Section A) of the ques-
tionnaire. Section B focused on the acceptance of the COVID-19
vaccine (Supplementary file 1).

2.5. Data analysis

The data were summarized using Microsoft excel and subjected
to further statistical analysis using Statistical Product and Service
Solutions (SPSS) software, v.26. Qualitative data were presented
as frequencies and proportions whereas quantitative data were
presented as mean and standard deviation. A univariable logistic
regression analysis was conducted to assess the association
between the socio-demographic variables (age, gender, education,
net monthly income, occupation, and geopolitical region) and the
outcome variable (COVID-19 vaccine acceptance). Variables with
a p-value < 0.05 were selected for multivariable logistic regression
analysis using the logit function and o at 0.25. The multivariable
logistic regression analysis was performed and the variables with
a p-value < 0.05 were retained in the final model. The odds ratio
(OR) and its 95% confidence interval (CI) of the variables associated
with the outcome variables were derived from the final multivari-
able logistic regression model.

3. Results

A total of 3076 respondents were included in this survey by
online social media platforms (62.5%, n = 1,924/3,076) and one-
on-one interviews (37.5%, n = 1,152/3,076) (Fig. 1). The online sur-
vey was attempted by 2,171 persons but only 1,924 of them gave
consent and were the only ones included in the final analysis (re-
sponse rate - 88.6%). The one-on one-interviews were adminis-
tered in two randomly chosen states in the North-West
(n = 384), North-Central (n = 384), and South-South (n = 384)
geopolitical regions of Nigeria. Most of the respondents (74.7%,
n = 2300/3076) had tertiary education (Fig. 1). The mean age of
the respondents was 39 + 10.9 years, the interquartile range was
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= Female

= Male

Level of education

= No formal education

Gender

= Primary

= Secondary

¢

Geo-political region

= Tertiary

u NC
= NE
= NW
= SE
=SS
= SW

Fig. 1. Respondent demographics showing Gender of respondents; Level of education of respondents and the geo-political region of respondents within Nigeria.

16 years, and 31% (n = 952/3076) of all respondents had a monthly
income 0f<30,000 Naira (US $59).[25] The survey results indicated
that a wide range of the respondents were in government employ-
ment (34.1%, n = 1050/3076) (Table 1).

Table 1

Description of the study participants (n = 3076).

Variables

Frequency (%)

Age (years)

<20 178 (5.8)
20-29 808 (26.3)
30-39 1097 (35.7)
40-49 651 (21.1)
50-59 224 (7.3)
>60 188 (6.1)
Occupation

Government worker 1050 (34.1)
Private company 621 (20.2)
Self-employed 646 (21)
Student 407 (13.2)
Unemployed 352 (11.4)
Monthly income (Naira)

<30,000 952 (31)
30,000-60,000 659 (21.4)
60,000-100,000 592 (19.2)
100,000-250,000 594 (19.3)
250,000-500,000 206 (6.7)
>500,000 73 (2.4)
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3.1. COVID-19 vaccine acceptance in Nigeria

The majority of our study participants (92.2%, n = 2835/3076)
believe that COVID-19 is real and not a hoax. However, adherence
to the laid down non-pharmaceutical guidelines, especially the use
of face masks was sub-optimal (45.4%, n = 1397/3076). Only 27.9%
(n = 858/3076) of the study participants have been tested for
COVID-19 (Table 2). Only 17.8 % (n = 152/858) of the tested respon-
dents were positive. Most of our study participants (80.2%,
n = 2488/3076) believed that the world needs a COVID-19 vaccine
to hasten the attainment of herd immunity and curb the further
spread of the virus and its associated mortality. However, only
50.7% (n = 1560/3076) of the study participants were willing to
take the vaccine once available. Most of our study respondents
(70.9%, n = 2180/3076) feel that the vaccine should not be man-
dated for the citizens. The majority of the respondents (81.1%,
n =2496/3076) were not willing to pay for the vaccine and opined
that the vaccine has to be completely free. Only 15.9%
(n=483/3076) of the respondents rated the government’s handling
of the pandemic above average.

3.2. Factors associated with COVID-19 vaccine acceptance in Nigeria

The potential acceptance of the COVID-19 vaccine was signifi-
cantly affected by the age and monthly income of the respondents.
Respondents older than 60 (OR: 3.02, 95% CI: 1.69,5.41; p < 0.001)
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Table 2
COVID-19 vaccine acceptance in Nigeria (n = 3076).

Variable Frequency (%)

1. Do you think COVID-19 is real?

No 241 (7.8)

Yes 2835 (92.2)

2. Adherence to non-pharmaceutical interventions

a. Regular handwashing 2659 (86.4)

b. Regular use of nose masks 1397 (45.4)

c. Social distancing 2272 (73.8)

d. Avoid crowded places 2054 (66.7)

3. Have you been tested for the COVID-19 virus?

No 2218 (72.1)

Yes 858 (27.9)

*3b. If yes, was it positive? (n = 858)

No 706 (82.2)

Yes 152 (17.8)

4. Do you think we need a COVID-19 vaccine?

No 588 (19.1)

Yes 2488 (80.2)

5. Are you willing to take the COVID-19 vaccine if available?

No 1516 (49.3)

Yes 1560 (50.7)

6. Do you think the COVID-19 vaccine should be mandated on all Nigerian
citizens?

Maybe 534 (17.4)

No 2180 (70.9)

Yes 362 (11.7)

7. How much are you willing to pay for the COVID-19 vaccine (Naira)?

a. It has to be completely free 2496 (81.1)

b. < 1000 269 (8.7)

c. 1000-10,000 194 (6.3)

d. > 10,000 27 (0.9)

e. | will take the vaccine no matter the cost 90 (2.9)

8. 0n a scale of 5, rate the government’s handling of the COVID-19 pandemic.

1 (Poor) 686 (22.3)

2 (Fair) 875 (28.4)

3 (Average) 1032 (33.6)

4 (Good) 284 (9.2)

5 (Excellent) 199 (6.7)

and those that earn between 250,000-500,000 Naira monthly (OR:
1.38; 95% CI: 1.11,1.70; p < 0.001) were more likely to accept the
COVID-19 vaccine respectively. Similarly, the potential of COVID-
19 vaccine acceptance was affected by the perception of respon-
dents. Respondents’ perception of the existence of the disease,
the need for a COVID-19 vaccine, the willingness to pay, and the
rating of the government’s handling of the pandemic are critical
to the acceptance of the vaccine in Nigeria. Respondents who
believed in the existence of the coronavirus disease were likely
to accept the vaccine (OR: 1.45; 95% CI: 0.99,2.18; p > 0.05) and
those who perceived the need for the development of a COVID-
19 vaccine were 16x (95% CI: 11.63,22.10; p < 0.001) more likely
to accept the vaccine (Table 3). Those who were satisfied with
the government’s handling of the pandemic were 2.25 x (95% CI:
1.57,3.23; p < 0.001) more likely to accept the vaccine. Respon-
dents who were willing to pay for the vaccine were 1.68x (95%
CI: 1.39,2.01; p < 0.001) more likely to accept the vaccine (result
not shown).

4. Discussion

Vaccines have been one of the most effective public health
interventions that have greatly reduced morbidity and associated
mortality of infectious diseases.[26-27].

Although non-pharmaceutical COVID-19 interventions were
found to reduce the burden of COVID-19, a better public health
outcome is likely if mass COVID-19 vaccination was integrated
with existing non-pharmaceutical interventions.[28] Our findings
showed that adherence to the non-pharmaceutical interventions
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among our study participants was poor. For instance, during the
in-person interviews, only 29% (n = 334/1152) of the respondents
were wearing a mask.

The COVID-19 vaccine acceptance rate in this study (50.7%) was
similar to the report of Alice Tobin et al., [19] and Chiedozie et al.,
[24] in which only 50.2% and 51.1% of Nigerians were willing to
take the COVID-19 vaccine respectively. However, the vaccine
acceptance rate was lower than the 76% COVID-19 vaccine accep-
tance rate among Nigerians reported by the African Center for Dis-
ease Control (Africa CDC) in its’ 15-country COVID-19 vaccine
perception study in 2021, [22] 65.2% reported by Lazarus et al.,
[13] and 68% reported in the Geopoll vaccine hesitancy survey
reports.[29], Significantly higher COVID-19 vaccine uptake has
been reported in South Africa,[13] Indonesia,[30] Ecuador,[31]
China,[32-33] and most European countries.[13,34-37]| However,
lower potential COVID-19 vaccine acceptance has been reported
in the general population in Jordan and Kuwait,[38] and amongst
nurses in Hongkong mainly due to vaccine efficacy and safety con-
cerns. [39].

Public trust is a critical component of any successful COVID-19
vaccination acceptance program.[40] Our findings showed that the
COVID-19 vaccine acceptance in Nigeria was significantly influ-
enced by the perception of respondents especially their trust in
government. This is similar to the reports of Al-Mohaithef & Padhi
[41] and Lazarus et al.,[13] who reported that trust in government
significantly increased the likelihood of COVID-19 vaccine accep-
tance and compliance with other COVID-19 control guidelines in
Saudi Arabia and the United State of America respectively. Respon-
dents who rated the governments’ handling of the pandemic were
2.25 x more likely to accept the vaccine (Table 3).

Our findings confirmed that older respondents were more likely
to accept the vaccine. This is consistent with the report of the
Africa CDC 15-country vaccine perception study,[22] Lazarus
et al,[13] and Malik et al.[42] Self-employed respondents and
those with a monthly income greater than the national minimum
monthly salary of 30,000 Naira were more likely to receive the vac-
cine when compared to other occupations.

Our finding revealed that sociodemographic factors of gender,
level of education, and the geopolitical region of the respondents
did not affect the potential COVID-19 vaccine acceptance in Nigeria
(Table 3). There were no significant differences in vaccine accep-
tance across the diverse ethnic and cultural groups across the six
geopolitical zones of Nigeria. Respondents from Nigerian COVID-
19 epicenters (Lagos and FCT) did not have an increased likelihood
of accepting the vaccine compared to those from other Nigerian
states (Table S1).

Similarly, we detected that neither the study participants who
had been tested for COVID-19 (n = 858/3076) nor those who tested
positive (n = 152/858) were any likely to accept the COVID-19 vac-
cine than the general population (Table 2). A wide range of our
study participants (70.9%, n = 2180/3076) did not agree with mak-
ing the COVID-19 vaccine mandatory for all Nigerians.

Our findings revealed that few socio-demographic factors and
public perception of the pandemic were the main predictors of
the COVID-19 vaccine uptake in Nigeria. In the univariate logistic
regression analysis, respondents that believed that the COVID-19
is real and those who perceived the need for a COVID-19 vaccine
were 4.24 x and 17 x more likely to accept the COVID-19 vaccine
respectively.

It is imperative that Nigeria immediately improves its public
health communication and vaccine literacy strategies to boost
the confidence of the general public and increase the COVID-19
vaccine uptake. Several studies have highlighted strategies for
increasing public trust and vaccine acceptance. These include
addressing community-specific concerns while being sensitive to
traditional and religious beliefs.[43-45] Increasing the COVID-19
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Univariable and multivariable logistic regression analysis of the factors associated with the COVID-19 vaccine acceptance in Nigeria.

Variable Referent Univariable analysis

Multivariable analysis

COVID-19 Vaccine acceptance Odds Ratio (95% CI)

Age (years) <20 20-29 1.38 (0.99,1.92)1.83
30-39 (1.32,2.53)1.75 (1.25,2.46)
40-49 1.79
50-59 (1.20,2.67)1.94
>60 (1.21,3.11)
Gender Female Male 1.16 (0.99,1.34)
Occupation Government  Private 0.61(0.50, 0.75)
employee company 0.90
Self (0.74,1.1)0.57
employed (0.45,0.72)0.73
(0.57,0.93)
Student
Unemployed
Level of education No formal Primary 0.78 (0.44,1.41)0.78
education Secondary (0.49,1.24)
Tertiary 0.95 (0.61,1.48)
Monthly income (Naira) <30,000 30,000- 1.49 (1.22,1.82)1.27
60,000 (1.04,1.56)1.34
60,000- (1.09,1.65)1.41
100,000 (1.05,1.92)0.62
100,000~ (0.38,1.02)
250,000
250,000~
500,000
>500,000
Geopolitical zone North North East 0.61 (0.36,1.01)0.92
Central North West  (0.74,1.14)1.04
South East (0.72,1.51)1.08
South South  (0.89,1.30)1.05
South West ~ (0.83,1.32)
Reality of COVID-19 No Yes 4.24 (3.09,5.83)
Tested for COVID-19 No Yes 1.22 (1.04,1.43)
Need for a COVID-19 No Yes 17.01(12.56,23.04)
vaccine
Willingness to pay for Free vaccine  <1,000 1.27 (0.99,1.63)2.03
COVID-19 vaccine, if 1,000- (1.49,2.75)3.06
available 10,000 (1.29,7.25)2.25
>10,000 (1.43,3.52)
At any cost
Rating government 1 (poor) 2 (fair)3 1.28 (1.05,1.57) 1.97
handling of (average)4 (1.62,2.40) 2.00 (1.51,2.65)
pandemic (good)5 2.68 (1.93,3.72)
(excellent)

X2 X2

DF p- Adjusted Odds Ratio (95% CI) DF p-
value value
232 5 0.001 1.30(0.90,1.90)1.67 20.97 5 0.001
(1.14,2.44)1.70
(1.13,2.57)2.05
(1.28,3.28)3.02
(1.69,5.41)
3.81 1 0.051 - - - -
38,51 4 0.001 0.75(0.59,0.95) 19.01 4  0.001
1.23
(0.96,1.56)0.89
(0.65,1.19)0.76
(0.58,1.00)
5.27 3 0.153 - - - -
26.8 5 0.001 1.21(0.96,1.52)1.29 15.09 5 0.01
(0.93,1.78)1.38
(1.11,1.70)1.14
(0.92,1.43)0.65
(0.38,1.08)
71 5 0213 - - - -
96.53 1 0.001 1.45(0.99,2.18) 3.63 1 0.057
6.17 1 0.013 0.76 (0.54, 1.08) 233 1 0.13
592.7 1 0.001 16.03 (11.63,22.10) 460.07 1 0.001
41.19 4 0.001 1.10 (0.84,1.46)1.53 111 4 0.025
(1.10,2.11)1.92
(0.80,4.62)1.50
(0.91,2.48)
735 4 0001 1.32(1.05,1.65)1.61 17.06 4  0.001

(1.30,1.99) 1.68 (1.23,2.28)
2.25 (1.57,3.23)

vaccine uptake in Nigeria will require a multisectoral collaboration
of important stakeholders such as traditional rulers and public fig-
ures to demonstrate leadership with clear, accurate, transparent,
and evidence-based policy in addition to encouraging the public
towards accepting the vaccine to attain community immunization
(herd immunity).

The limitations of this study included the potential biases of our
data collection methods and convenience sampling of one-on-one
respondents. In addition, the binary outcome variable could have
resulted in a lower resolution of assessment of COVID-19 vaccine
hesitancy in Nigeria. Despite these, we feel that we have collected
valuable insights through a combination of online and in-person
interviews, from diverse respondents.
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