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Abstract: Objectives: A significant percentage of the population must be vaccinated to achieve herd 
immunity. Therefore the success of a vaccination program relies on the level of acceptance. This 
present study seeks to understand COVID-19 vaccine acceptance and hesitancy in Nigeria by 
assessing the public’s willingness to get vaccinated. Study design: This is a population-based 
cross-sectional study. Data were derived through a structured online survey. Methods: A 
cross-sectional study was conducted among adult residents in Nigeria in March 2021 using a 
structured online questionnaire. The questionnaire surveyed participants’ demographic 
characteristics and perception of COVID-19 and the COVID-19 vaccine. Descriptive statistics and 
inferential statistics using Chi-square, as well as univariable logistic regression to determine the 
factors associated with acceptance of COVID-19 vaccine was conducted. Results: Of the 618 
respondents, 272 (44%) reported being willing to get vaccinated. Interestingly, of the 346 (56%) 
respondents that would not take the COVID-19 vaccine, the highest marginal reasons for 
non-acceptance were lack of trust in the government 163 (47.1%), followed by the belief that the 
vaccine is not safe 67 (19.4%), and no enough information about the vaccine 49 (13.6%). In addition, 
male respondents and those with a university degree or above were statistically significantly more 
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likely to accept a COVID-19 vaccine. Conclusion: A considerable proportion of the study 
population is unwilling to receive a COVID-19 vaccine. This observation highlights the need for the 
government, public health officials, and advocacy groups to implement immediate awareness-raising 
measures to sway the public towards COVID-19 vaccine acceptance. 

Keywords: vaccine acceptance; vaccine hesitancy; COVID-19; Nigeria; vaccine coverage 
 

1. Introduction 

The World Health Organization (WHO) declared COVID-19, caused by severe acute 
respiratory syndrome corona-virus 2 (SARS-CoV-2), a pandemic on March 11, 2020 [1]. Currently, 
strains of the virus have been reported, suggesting possible multi-point transmission of the 
SARS-CoV-2 [2,3]. In addition to the health crisis, the COVID-19 pandemic has disrupted the 
financial and social systems of most countries and pushed more populations in low- and 
middle-income countries (LMICs) below the poverty line, thus exacerbating wealth inequality [4,5]. 
Sadly, the current pandemic is predicted to impose more morbidity and mortality burdens while 
simultaneously disrupting an already fragile society and world economy [4–6]. As with past 
outbreaks, the novel nature of the current coronavirus led experts to recommend non-pharmaceutical 
interventions (NPI) as the most effective public health interventions against COVID-19, as no 
definitive therapy existed for its treatment [7,8]. 

Nigeria reported its first confirmed case on February 27th, 2020, the first reported case in 
sub-Saharan Africa [9–11]. As of March 31st, 2022, of over 11.3 COVID-19 cases (with 251260 
deaths) reported in Africa, Nigeria accounts for 255415 cases which are approximately 2.3% of the 
continent’ COVID-19 burden [12]. The Nigerian Government preemptively announced a series of 
strict measures, including the early adoption of a lockdown (in early March), followed by an instant 
nationwide public awareness campaign about COVID–19 prevention and control measures [7]. The 
lockdown represented a solution to a crisis for which Nigeria was ill-equipped from a public health 
perspective. Equally, the lockdown was a crucial measure to buy some time to prepare for the surge 
of COVID-19 cases. On a positive note, the age brackets in Nigeria have been hypothesized as one 
factor responsible for the low mortality rate [10]. Nigeria has a relatively young population, with  
62% of Nigeria’s population being younger than 35 years, while only 7% are older than 65 [11]. This 
age factor could have spared Nigeria high mortality from a disease that poses a greater danger to  
the elderly. 

The announcement of a safe and effective COVID-19 vaccine was arguably the most significant 
development since the World Health Organization declared COVID-19 a pandemic. Vaccines are 
safe, cost-friendly, and effective in reducing or eradicating diseases. However, despite the ample 
scientific evidence supporting vaccines’ safety and efficacy, the spread and normalization of myths 
and anti-vaccine information have greatly threatened Africa’s mass vaccination campaign [8]. The 
reluctance or refusal to vaccinate despite availability of vaccines can be defined as vaccine hesitancy, 
according to the WHO, is one of the top ten threats to health and well-being in 2019 [13]. Sadly, 
these threats are heightened by misinformation and the spread of fake news and can reverse progress 
in tackling vaccine-preventable diseases. Globally, the number of deaths due to vaccine-preventable 
diseases (VPDs) has significantly reduced in the past few decades. Except for cancer and 
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tuberculosis, the number of deaths from VPDs declined from 4.1 m in 1990 (9% of the total death) to 
2–3 million in 2010 (5% of the total death) [14]. A further 1.5 million deaths could be avoided if 
global coverage of vaccinations is improved [13]. Vaccination controls mortality, morbidity, and 
complications associated with infectious diseases; thus, expanding robust and routine vaccination 
programs is one fundamental way to reduce the incidence of infectious diseases such as     
COVID-19 [8,15]. Unfortunately, the accelerated pace of vaccine development has further 
heightened public anxieties [16]. This could also compromise COVID-19 vaccine acceptance in a 
country that in 2003 witnessed one of the worst ever situations of vaccine hesitancy in Africa during 
the polio vaccination program [8,17,18]. 

A global survey showed that 65.2% of participants from Nigeria would be willing to get 
vaccinated against COVID-19 if a vaccine were available [6]. However, this survey was carried out 
ten months ago, and a lot has changed since then regarding the vast and evolving range of 
misinformation and conspiracy theories circulating. This misinformation could affect public 
confidence in the COVID-19 vaccine, resulting in an acute increase in the levels of vaccine hesitancy. 
Therefore, it is crucial to gauge Nigerians’ current levels of willingness to receive a COVID-19 
vaccine and determine correlations between vaccine hesitancy and/or acceptance. Hence, this study’s 
objectives were to identify how adults in Nigeria are willing to receive a COVID-19 vaccine and 
examine whether socio-demographic factors and attitudes toward COVID-19 are associated with 
their acceptance or refusal of the COVID-19 vaccine. This study also attempted to understand the 
reasons for COVID-19 vaccine refusals among the general Nigerian population. 

2. Methods 

2.1. Study design and data collection 

This cross-sectional study was developed using an anonymous online-based questionnaire. 
Recruitment of respondents was performed using targeted advertising on social media platforms such 
as WhatsApp, Facebook, LinkedIn, Instagram, and Twitter. Also, to obtain more respondents, our 
social media networks were urged to share the internet-based questionnaire with their networks, and 
data were collected using Google Forms. Eligible participants in the online survey were expected to 
be 18 years of age or older, a Nigerian citizen and resident in Nigeria, read and understand English 
with access to the internet. The COVID-19 vaccine acceptance rate was evaluated using established 
questionnaires [6,19], and three independent reviewers undertook a pretest to assess readability, 
comprehensibility, and validity. However, the questionnaire utilized in this study was tailored to be 
short, concise, and easy to understand. 

2.2. Analytical measures 

A structured questionnaire was developed in the English language to collect data. This 
questionnaire comprised of 8 questions under four main themes, as follows: (1) demographics, which 
surveyed participants’ socio-demographic information; (2) attitudes toward COVID-19; (3) 
willingness to accept a COVID-19 vaccine, and (4) reason for not accepting a COVID-19 vaccine. 
The questionnaire was pre-validated by three independent reviewers, and a pre-test study was 
conducted with four individuals. Demographics such as personal details, including age, gender, level 
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of education, and average monthly income, were collected. The overall attitude towards COVID-19 
was measured using a one-item question, “Do you think COVID-19 is real?”—with a Yes or No 
option. Among the variables assessed was the willingness of respondents to receive a COVID-19 
vaccine when it is widely available in Nigeria. To be more specific, participants were asked: “Will 
you accept the COVID-19 vaccine if it is generally available in Nigeria?”, and the three potential 
answers were “Yes”, “No” and “Don’t know.” Afterwards, No and Don’t Know responses were 
considered No to dichotomize the acceptance variable during statistical analysis. To gain insight into 
the reason for vaccine refusal and hesitancy, participants who answered No or Don’t know to the 
question about willingness to accept a COVID-19 vaccine were asked two more questions (i) “Why 
won’t you accept COVID-19 vaccine?”, and the six potential answers were “religious reasons”, “lack 
of trust in the government”, “I will contract COVID-19 if I take the vaccine”, “I don’t the vaccine is 
safe”, “no much information about the vaccine”, or “other: which allowed the participants to input 
their reason for COVID-19 vaccine refusal or hesitancy”; and (ii) “what will encourage you to accept 
a COVID-19 vaccine?”, and the potential answers were “I will accept COVID-19 vaccine if more 
people take it”, “I will accept COVID-19 vaccine if more information about the vaccine is given”, or 
“Nothing will make me accept COVID-19 vaccine.” 

2.3. Statistical analysis 

Descriptive statistics were used to outline the demographic characteristics of the sample 
population. Univariable analyses of the participants’ demographic characteristics and willingness of 
respondents to accept COVID-19 in Nigeria were carried out using the chi-square tests. Furthermore, 
we conducted univariable logistic regression to compute odds ratios (OR) and the 95% confidence 
interval (CI) and corresponding P-values for the association between each socio-demographic 
characteristic and vaccine acceptance. 2-tailed statistical tests were used in this study, with a P-value 
of <0.05 considered statistical significance. Statistical analyses were conducted using SAS JMP 
Statistical DiscoveryTM Software version 14.3 (SAS Institute, Cary, North Carolina, USA). 

2.4. Ethical consideration 

This study followed all the ethical protocols involved in conducting studies involving human 
participants recommended by the National Health Research Ethics Committee of Nigeria, Federal 
Minister of Health. The ethical approval consent for this study was obtained from Abia State 
Teaching University Hospital Ethics and Research Committee with approval number/ID 
ABSUTH/MAC/117/VOL.11/74. Participants were aware of the purpose of the study and provided 
informed consent before accessing the questionnaire. Respondents were also provided with 
information that stated their participation was voluntary, and confidentiality and anonymity were 
also ensured. 
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3. Results 

3.1. Socio-demographic characteristics of participants 

The respondents’ characteristics and a summary of the survey questions are listed in Table 1. Of 
the total 617 respondents recruited in the survey, 56.8% were between 25 and 54 years old. Of all 
participants, 49% were male, 51% were female, 30.7% of all participants earned more than $134 per 
month. In comparison, most of our respondents had received a university degree (62%), followed by 
17.3% who are still undergraduates. 

Table 1. Socio-demographic characteristics of the study population and breakdown of 
the COVID-19 vaccine question (n =618). 

Characteristics N % Study population 

Age group 

18–24 182 29.4% 

25–54 351 56.8% 

55–64 73 11.8% 

65+ 12 1.9% 

Gender 

Male 303 49% 

Female 315 51% 

Income level per month in Naira (USD eqv) 

Less than 10000 ($26) 51 8.3% 

11000–30000 ($28–78) 90 14.6% 

31000–50000 ($81–131) 159 25.7% 

51000+ ($134) 190 30.7% 

No answer 128 20.7% 

Education level 

Less than high school 27 4.3% 

High school 101 16.3% 

Undergraduate 107 17.3% 

Bachelor’s degree or above 383 62% 

Accept COVID-19 vaccine if available in Nigeria 

Yes 272 44% 

No 206 33.3% 

Don’t know 140 22.7% 

3.2. Health belief 

As shown in Figure 1 significant proportion of the participants, 91.7% (n = 567), believed 
COVID-19 was not a hoax. However, surprisingly, a few participants, 8.3% (n = 51), agreed that 
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there was no COVID-19 in Nigeria. Furthermore, 46.2% (n = 160) of the participants reported that 
they would only receive the COVID-19 vaccine if given adequate information about the vaccine, 
35.3% (n = 122) reported that nothing would persuade them to accept the COVID-19 vaccine, and 
18.5% (n = 64) reported that they would only take the vaccine if taken by many in public. 

 

Figure 1. Perception of COVID-19 in Nigeria (n = 618). 

3.3. Factors associated with acceptance and non-acceptance of the COVID-19 vaccine 

Factors associated with the willingness of respondents to accept COVID-19 in Nigeria are 
presented in Table 2. In total, 44% (n = 272) of respondents reported their willingness to get 
vaccinated against COVID-19, while 33.3% (n = 206) confirmed that they are unwilling to receive a 
COVID-19 vaccine and 22.7% (n = 140) reported that they are unsure. The major reason for the 
non-acceptance of the COVID-19 vaccine among the respondents is a lack of trust in the government 
47.1% (n = 163), followed by the belief that the vaccine is not safe 19.4% (n = 67), and not enough 
information about the vaccine 13.6% (n = 49). Other reasons for COVID-19 vaccine refusal were 
fear of contracting COVID-19 through the vaccine 5.5% (n = 21) and religious reasons 3.75% (n = 
13) as shown in Figure 2. Our results revealed that gender (χ2 = 8.95, P-value = 0.011), educational 
level (χ2 = 30.62, P-value < 0.001) and age (χ2 = 14.68, P-value = 0.023) are statistically 
associatied with with willingness to accept COVID-19 vaccine. We also observed that males were 
significantly associated with lower odds of accepting vaccines than females (OR, 0.64; 95% CI, 0.46 
–0.88). However, income level, educational status, and age were not significantly associated with 
willingness to accept the COVID-19 vaccine (Table 2). 

91.7%

8.3%

Do you think COVID‐19 is real?

YES NO
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Table 2. Factors associated with willingness of respondents to accept COVID-19 in Nigeria. 

Characteristics Total (N = 618) 
n (%) 

Yes (N = 272) 
n (%) 

No (N = 346) 
n (%) 

χ2 P-value OR 
(95% CI) 

Age group 14.68 0.023*  

18–24 (Ref) 182(29.4%) 73 (40.1%) 109 (59.9%)   1.00 

25–54 351(56.8%) 159 (45.3%) 192 (54.7%)   0.80 
(0.56–1.16) 

55–64 73 (11.8%) 34 (46.6%) 39 (53.4%)   0.76 
(0.44–1.32) 

65+ 12 (1.9%) 6 (50.0%) 6 (50.0%)   0.66 
(0.20–2.15) 

Gender 8.95 0.011*  

Female (Ref) 315 (51%) 122 (38.7%) 193 (61.2%)   1.00 

Male 303 (49%) 150 (49.5%) 153 (50%)   0.64 
(0.46–0.88)* 

Income level per month in Naira (USD eqv) 14.83 0.068  

11000–30000 ($28–78) (Ref) 90 (14.6%) 38 (42.2%) 52 (57.8%)   1.00 

Less than 10000 ($26) 51 (8.3%) 24 (47%) 27 (52.9%)   0.82 
(0.41–1.64) 

31000–50000 ($81–131) 159 (25.7%) 71 (44.7%) 88 (55.3%)   0.90 
(0.53–1.52) 

51000+ ($134) 190 (30.7%) 89 (46.8%) 101 (53.2%)   0.82 
(0.49–1.37) 

No answer 128 (20.7%) 50 (39.0%) 78 (61.0%)   1.14 
(0.65–1.97) 
Continued one next page 
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Characteristics Total (N = 618) 
n (%) 

Yes (N = 272) 
n (%) 

No (N = 346) 
n (%) 

χ2 P-value OR 
(95% CI) 

Education level 30.62 <0.001*  

Less than high school (Ref) 27 (4.3%) 6 (22.2%) 21 (77.8%)   1.00 

High school 101 (16.3%) 35 (34.7%) 66 (65.3%)   0.62 
(0.22–1.72) 

Undergraduate 107 (17.3%) 41 (38.3%) 66 (61.7%)   0.53 
(0.19–1.46) 

Bachelor’s degree or above 383 (62%) 190 (49.6%) 193 (50.3%)   0.33 
(0.13–0.87) 

Note: OR: Odds Ratio; CI: Confidence Interval. *Significant at P < 0.05 or when 95% CI does not include 1 for odds ratios.
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Figure 2. Reasons for the unwillingness of the adult population to accept COVID-19 
vaccine in Nigeria (n = 346). 

4. Discussion 

Like any other vaccination program, the success of the current COVID-19 vaccination program 
depends on the level of acceptance. A low rate of vaccination coverage due to non-acceptance 
directly correlates with not achieving herd immunity and exposure to the most vulnerable population. 
As a result, it is critical to understand the people’s intention to accept the COVID-19 vaccine, thus, 
giving time to design and carry out targeted public health interventions and awareness campaigns to 
inform the public about the importance of vaccination. After all, as demonstrated in this study,   
46.2% (n = 160) of the participants reported that they would only receive the COVID-19 vaccine if 
given adequate information about the vaccine. This suggests that hesitancy towards COVID-19 
vaccine can be swayed towards acceptance if presented with the correct information. In this context, 
the aim of this nationwide cross-sectional survey conducted in Nigeria was to evaluate the 
vaccination intents of the general adult population and factors that might affect acceptance, refusal, 
and hesitancy. Previous studies [6,20] in the area of COVID-19 vaccine acceptance and hesitancy 
have been carried out. However, the fact that vaccine decisions are multifactorial [8,21], and can 
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alter over time makes this study relevant. Its results are expected to influence public engagement 
measures taken by public health officials. 

Findings from our study revealed that a significant proportion of individuals, 56% were 
unwilling or unsure about receiving a COVID-19 vaccine, and only 44% stated that they would get 
vaccinated. Based on the estimates of the reproduction number (R0) [22,23] or through vaccination, 
this percentage of people willing to get vaccinated is not strong enough to achieve herd immunity. 
Comparing the acceptance rate of our study with that of similar studies conducted in China (97%), 
Brazil (88%), Australia (88%), India (87%), South Africa (64%), Russia (54%), Poland (56%), 
Hungary (56%), and France (59%), according to a survey by World Economic Forum’s Ipsos 
involving nearly 20000 adults [24], and or other European countries (ranged from 62 to 80%) [25], it 
seems like Nigerians are more hesitant towards COVID-19 vaccine compared to other study 
populations. Furthermore, studies in Indonesia [26] and Malaysia [27] reported 93.3% and 94.3% 
acceptance rates, respectively. Our “respondents” willingness rate is higher than reported in the 
Democratic Republic of Congo [28]. Contrarily, the two previous studies focused on Nigerian 
populations reported willingness rates of 74% [20] and 65.22% [6]. These contrasting findings 
further suggest that vaccination decision is an evolving phenomenon that changes over time, and if 
rates of acceptance remain low, the COVID-19 pandemic will continue to stifle public health 
systems and the country’s economy. As an antidote, the Nigerian public health officials need to 
design and implement an awareness campaign urgently to help boost acceptance rates. 

Higher levels of education and low monthly income were also associated with high vaccine 
acceptance rates. These findings align with studies in the UK [29] and Australia [30]. Among 
demographically defined groups, the willingness rate was least among those with lower education, 
while a study in Greece [31] demonstrated the opposite. Therefore, while its imperative to design 
effective vaccine communication strategies, it is crucial to carefully consider the general literacy 
level of the subpopulations [21], as well as identify traditionally and locally trusted means of 
communication [8] that go beyond simply voicing that vaccines are safe and effective. Interestingly, 
as drivers of vaccine hesitancy rely greatly on both belief systems and personal experiences [31], it 
will be more effective to boost vaccine literacy and acceptance by directly addressing 
community-specific concerns or misconceptions, socio-cultural issues, religious or philosophical 
beliefs that breed distrust in vaccination programs. Although researchers have identified behavioural 
insights, culturally appropriate and evidence-based communications are promising interventions for 
building confidence and reducing vaccine hesitancy in different contexts [32,33]. Other promising 
tools have been developed primarily for high-income countries [34]. However, these tools will 
require careful adjustment to make them suitable for use in African nations. Therefore, it is 
paramount to adapt and validate such existing vaccine hesitancy measurement tools or develop new 
tools capable of monitoring COVID-19 vaccine hesitancy across African countries, enhancing the 
comparability of research findings, and facilitating a more robust evidence-based intervention. 

Generally, women in this study were less likely to accept vaccines than men; however, this 
association was not strong. This finding could help the Nigerian government, health professionals, 
policymakers, and non-governmental organizations to target interventions around COVID-19 
vaccination programs effectively. Furthermore, about 56% of our study population showed 
unwillingness in accepting the COVID-19 vaccine. Comparatively, these results were significantly 
greater than what was reported in Russia (47%), Poland (45%), Hungary (44%), France (41%), South 
Africa (36%), Sweden (33%), United States (33%), Germany (33%), Italy (33%), Brazil (12%), 
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Australia (12%), India (13%), Malaysia (15%), UK (15%), Saudi Arabia (16%), South Korea (16%), 
Peru (21%), China (3%), and Canada (24%) according to a recent survey by World Economic 
Forum’s Ipsos involving nearly 20000 adults on whether they will take COVID-19 vaccine or not 
when it is available [24]. 

Our findings revealed that trust is not only an intrinsic component of a vaccination program but 
also a changeable factor in the successful uptake of a COVID-19 vaccine. Furthermore, our findings 
show that lack of trust in the government is strongly associated with vaccine refusal and can 
contribute to non-compliance of the public with recommended protocols. From our observation, the 
top three reasons for the non-acceptance of the COVID-19 vaccine are lack of trust in the 
government, the belief that the vaccine is not safe, and concerns there is not enough information 
about the vaccine. Lessons from past infectious disease outbreaks have pointed out that one of the 
key contributors to disease control is trusted information and guidance [35]. However, its 
multifactorial, complex, and context-dependent characteristics would take more than building trust to 
adequately address vaccine hesitancy. Hence, it is equally important to address vaccine hesitancy 
simultaneously at federal, state, and local levels. 

As this study has shown, it is paramount that the government and public health officials adopt 
clear, consistent, and competent communication to build public confidence in the COVID-19 
vaccination program. This includes, but is not limited to, using a simple linguistic approach to 
explaining how vaccines work and how they are developed, including regulatory approval based on 
safety and efficacy. In a similar vein, effective campaigns should be designed to carefully explain the 
COVID-19 vaccine’s level of effectiveness, the required period for protection if double doses are 
required, and the significance of comprehensive coverage in achieving herd immunity. Above all, 
credible and culturally informed health communication would be influential in swaying the minds of 
the fence-sitters towards COVID-19 vaccine acceptance. 

5. Limitations 

In interpreting the results of this current study, it is essential to consider some limitations. 
Firstly, our study used an online survey, involving only those who can read or write English and 
have access to the internet which may have resulted in sampling bias; hence, the results may not be 
an accurate representation of the wider population. One of the core disadvantages of online-based 
surveys is the generality and validity of results, which mandates a careful analysis and interpretation 
of the research findings [36,37]. Our survey results show that participants between the ages of 24–54 
are over-represented, while older adults aged 65 and above are under-represented. Secondly, the 
responses from this nationwide survey were focused on self-report. As a result, it may likely be 
subject to self-reporting bias and a likelihood of respondents choosing socially desirable responses. 
Further investigation using other methodologically appropriate tools is needed to conclusively assess 
vaccination willingness in different behavioural and sociocultural contexts. 

6. Conclusions 

Contrary to previous studies conducted before the COVID-19 vaccine, this present study has 
shown that individual vaccination intention can change over time, particularly when a vaccine 
becomes available. Summarily in March 2021, more than half of the adult population surveyed 
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reported being hesitant towards the Covid-19 vaccine. Women, younger people aged 18–24, and less 
educated individuals could be potential target groups for strategic interventions aiming to sway the 
public toward COVID-19 vaccination acceptance. These findings are expected to provide valuable 
insights to government agencies, public health officials, and health care workers to address the 
impact of vaccine hesitancy. Furthermore, this observation highlights the need to implement 
immediate awareness-raising measures to communicate and engage with the public toward 
COVID-19 vaccine acceptance. 

Author contributions 

Conceptualization: OCE, HO. Data curation: OCE. Formal analysis: OCE, HO, IY. 
Methodology: OCE, HO. Project administration: OCE, HO. Visualization: IY, YMO, ATE, BO. 
Writing—original draft: OCE, HO. Writing—review & editing: IY, YMO, ATE, BO, TM, AA   
and NAC. 

Funding 

No funding was received for research. 

Conflicts of interests 

The authors have no competing interests to declare. 

References 

1. World Health Organization (WHO) (2020) COVID-19 vaccine tracker and landscape. Available 
from: https://www.who.int/publications/m/item/draft-landscape-of-covid-19-candidate-vaccines 

2. Apolone G, Montomoli E, Manenti A, et al. (2021) Unexpected detection of SARS-CoV-2 
antibodies in the prepandemic period in Italy. Tumori J 107: 446–451. 
https://doi.org/10.1177/0300891620974755 

3. La Rosa G, Mancini P, Ferraro GB, et al. (2021) SARS-CoV-2 has been circulating in northern 
Italy since December 2019: evidence from environmental monitoring. Sci Total Environ 750: 
141711. https://doi.org/10.1016/j.scitotenv.2020.141711 

4. Al-Sharify ZT, Nussrat HH, Al-Najjar SZ, et al. (2021) The emergence of COVID-19 and its 
pandemic potentialas a global health security threat and its effect on future life strategy. System 
Rev Pharm 12: 259–269. 

5. Ekwebelem OC, Ofielu ES, Nnorom-Dike OV, et al. (2021) Threats of COVID-19 to achieving 
united nations sustainable development goals in Africa. Am J Trop Med Hyg 104: 457–460. 
https://doi.org/10.4269/ajtmh.20-1489 

6. Lazarus JV, Ratzan SC, Palayew A, et al. (2021) A global survey of potential acceptance of a 
COVID-19 vaccine. Nat Med 27: 225–228. https://doi.org/10.1038/s41591-020-1124-9 

7. Yunusa I, Iloanusi S, Mgbere O, et al. (2021) Public opinion regarding government response to 
COVID-19: case study of a large commercial city in Nigeria. Pan Afr Med J 38: 282. 
https://doi.org/10.11604/pamj.2021.38.282.26361 



280 

AIMS Medical Science  Volume 9, Issue 2, 268–282. 

8. Ekwebelem OC, Yunusa I, Onyeaka H, et al. (2021) COVID-19 vaccine rollout: will it affect the 
rates of vaccine hesitancy in Africa? Public Health 197: e18–e19. 
https://doi.org/10.1016/j.puhe.2021.01.010 

9. Adepoju P (2020) Nigeria responds to COVID-19; first case detected in sub-Saharan Africa. Nat 
Med 26: 444–448. https://doi.org/10.1038/d41591-020-00004-2 

10. Kalu B (2020) COVID-19 in Nigeria: a disease of hunger. Lancet Respir Med 8: 556–557. 
https://doi.org/10.1016/S2213-2600(20)30220-4 

11. Nigeria Center for Disease Control (NCDC) (2020) COVID-19 outbreak in Nigeria situation 
report. Available from: 
https://ncdc.gov.ng/themes/common/files/%20annualreports/18803aba62a09ada4ad84c8db76c2
2ea.pdf 

12. Africa CDC (2021) Coronavirus Disease 2019 (COVID-19) latest updates on the COVID-19 
crisis from Africa CDC. Available from: https://africacdc.org/covid-19/ 

13. World Health Organization (WHO) (2021) Strategic Advisory Group of Experts on 
Immunisation. Report of the SAGE working group on vaccine hesitancy. [cited 14th March 
2022]; Available from: 
https://www.medbox.org/document/report-of-the-sage-working-group-on-vaccine-hesitancy#G
O 

14. Lozano R, Naghavi M, Foreman K, et al. (2012) Global and regional mortality from 235 causes 
of death for 20 age groups in 1990 and 2010: a systematic analysis for the Global Burden of 
Disease Study 2010. Lancet 380: 2095–2128. https://doi.org/10.1016/S0140-6736(12)61728-0 

15. Aborode AT, Fajemisin EA, Ekwebelem OC, et al. (2021) Vaccine hesitancy in Africa: causes 
and strategies to the rescue. Ther Adv Vaccines Immunother 9: 25151355211047514. 
https://doi.org/10.1177/25151355211047514 

16. Onyeaka H, Al-Sharify ZT, Ghadhban MY, et al. (2021) A review on the advancements in the 
development of vaccines to combat coronavirus disease 2019. Clin Exp Vaccine Res 10: 6–12. 
https://doi.org/10.7774/cevr.2021.10.1.6 

17. Adebisi YA, Prisno III DEL, Nuga BB (2020) Last fight of wild polio in Africa: Nigeria’s battle. 
Public Health Pract 1: 100043. https://doi.org/10.1016/j.puhip.2020.100043 

18. Ekwebelem OC, Nnorom-Dike OV, Aborode AT, et al. (2021) Eradication of wild poliovirus in 
Nigeria: lessons learnt. Public Health Pract 2: 100144. 
https://doi.org/10.1016/j.puhip.2021.100144 

19. Malik AA, McFadden SM, Elharake J, et al. (2020) Determinants of COVID-19 vaccine 
acceptance in the US. EClinicalMedicine 26: 100495. 
https://doi.org/10.1016/j.eclinm.2020.100495 

20. Adebisi YA, Alaran AJ, Bolarinwa OA, et al. (2021) When it is available, will we take it? Social 
media users’ perception of hypothetical COVID-19 vaccine in Nigeria. Pan Afr Med J 38: 230. 
https://doi.org/10.11604/pamj.2021.38.230.27325 

21. Larson HJ, Clarke RM, Jarrett C, et al. (2018) Measuring trust in vaccination: A systematic 
review. Hum Vaccin Immunother 14: 1599–1609. 
https://doi.org/10.1080/21645515.2018.1459252 

22. Flaxman S, Mishra S, Gandy A, et al. (2020) Estimating the effects of non-pharmaceutical 
interventions on COVID-19 in Europe. Nature 584: 257–261. 
https://doi.org/10.1038/s41586-020-2405-7 



281 

AIMS Medical Science  Volume 9, Issue 2, 268–282. 

23. Sanche S, Lin YT, Xu C, et al. (2020) High contagiousness and rapid spread of severe acute 

respiratory syndrome coronavirus 2. Emerg Infect Dis 26: 1470–1477. 

https://doi.org/10.3201/eid2607.200282 

24. IPSOS (2020) Three in four adults globally say they would get a vaccine for COVID-19. [14th 

March 2022]; Available from: 

https://www.ipsos.com/en/three-four-adults-globally-say-theyd-get-vaccine-covid-19 

25. Neumann-Böhme S, Varghese NE, Sabat I, et al. (2020) Once we have it, will we use it? A 

European survey on willingness to be vaccinated against COVID-19. Eur J Health Econ 21: 

977–982. https://doi.org/10.1007/s10198-020-01208-6 

26. Harapan H, Wagner AL, Yufika A, et al. (2020) Acceptance of a COVID-19 vaccine in Southeast 

Asia: A cross-sectional study in Indonesia. Front Public Health 8: 381. 

https://doi.org/10.3389/fpubh.2020.00381 

27. Wong LP, Alias H, Wong PF, et al. (2020) The use of the health belief model to assess predictors 

of intent to receive the COVID-19 vaccine and willingness to pay. Hum Vaccin Immunother 16: 

2204–2214. https://doi.org/10.1080/21645515.2020.1790279 

28. Nzaji MK, Ngombe LK, Mwamba GN, et al. (2020) Acceptability of vaccination against 

COVID-19 among healthcare workers in the Democratic Republic of the Congo. Pragmat Obs 

Res 11: 103–109. https://doi.org/10.2147/POR.S271096 

29. Thorneloe R, Wilcockson H, Lamb M, et al. (2020) Willingness to receive a COVID-19 vaccine 

among adults at high-risk of COVID-19: a UK-wide survey. PsyArXiv Preprints. 

https://doi.org/10.31234/osf.io/fs9wk 

30. Dodd RH, Cvejic E, Bonner C, et al. (2021) Willingness to vaccinate against COVID-19 in 

Australia. Lancet Infect Dis 21: 318–319. https://doi.org/10.1016/S1473-3099(20)30559-4 

31. Kourlaba G, Kourkouni E, Maistreli S, et al. (2021) Willingness of Greek general population to 

get a COVID-19 vaccine. Glob Health Res Policy 6: 1–10. 

https://doi.org/10.1186/s41256-021-00188-1 

32. European Centre for Disease Prevention and Control (ECDC) (2017) Catalogue of interventions 

addressing vaccine hesitancy. Available from: 

https://www.ecdc.europa.eu/sites/default/files/documents/Catalogue-interventions-vaccine-hesit

ancy.pdf 

33. Thomson A, Vallee-Tourangeau G, Suggs LS (2018) Strategies to increase vaccine acceptance 

and uptake: From behavioral insights to context-specific, culturally-appropriate, evidence-based 

communications and interventions. Vaccine 36: 6457–6458. 

https://doi.org/10.1016/j.vaccine.2018.08.031 

34. Betsch C, Schmid P, Heinemeier D, et al. (2018) Beyond confidence: development of a measure 

assessing the 5C psychological antecedents of vaccination. PloS One 13: e0208601. 

https://doi.org/10.1371/journal.pone.0208601 

35. Siegrist M, Zingg A (2014) The role of public trust during pandemics: implications for crisis 

communication. Eur Psychol 19: 23–32. https://doi.org/10.1027/1016-9040/a000169 

36. Eysenbach G (2004) Improving the quality of web surveys: the checklist for reporting results of 

internet e-surveys (CHERRIES). J Med Internet Res 6: e34. https://doi.org/10.2196/jmir.6.3.e34 



282 

AIMS Medical Science  Volume 9, Issue 2, 268–282. 

37. Wyatt J (2000) When to use web-based surveys. J Am Med Inform Assoc 7: 426–429. 

https://doi.org/10.1136/jamia.2000.0070426 

© 2022 the Author(s), licensee AIMS Press. This is an open access 
article distributed under the terms of the Creative Commons 
Attribution License (http://creativecommons.org/licenses/by/4.0) 


