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ABSTRACT

Background: Vaccines are crucial for improving 

health outcomes and life expectancy by controlling 

and preventing communicable diseases, including 

COVID-19. Understanding misconceptions about 

the COVID-19 vaccine is essential for effective risk 

communication to the public. This study aimed to 

assess post-pandemic myths, misconceptions, and 

knowledge of COVID-19 vaccination among 

residents of Osun State, Southwestern Nigeria.

Methods: This descriptive cross-sectional study 

was conducted among 600 residents of Osun State, 

Southwestern Nigeria, between July 2023 and 

January 2024. A multistage sampling technique was 

used for participant selection. Data were collected 

using interviewer-administered questionnaires and 

analysed with IBM SPSS Statistics 27.0. Univariate, 

bivariate, and multivariate analyses were 

performed, with statistical significance set at 

p<0.05.

Results: Good knowledge of COVID-19 vaccines 

was observed in 50.5% of respondents, while 54.0% 

held at least one misconception, predominantly at a 

low level. In bivariate analysis, age, residence, and 

perceived importance of accurate vaccine 

information were associated with misconception 

status. In multivariable analysis, respondents aged 

40 years and older had lower odds of good 

knowledge (AOR=0.155, 95% CI: 0.031-0.764), 

whereas secondary education (AOR=2.378, 95% 

CI: 1.020-5.541) and urban residence (AOR=1.581, 

95% CI: 1.039-2.045) were associated with higher 

odds of good knowledge.Corresponding author: 
Waliu Adesegun Tajudeen, 
Department of Epidemiology and Biostatistics, School of 
Public Health, University of Medical Sciences, Ondo State, 
Nigeria/Department of Public Health, Osun State University, 
Osogbo, Osun State, Nigeria.
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Conclusion: Post-pandemic COVID-19 vaccine 

knowledge was moderate, while misconceptions 

remained common but were usually low-level. 

Sustained, targeted public health communication, 

particularly for rural populations and groups that 

place lower importance on accurate vaccine 

information, may help address persistent 

misconceptions.

INTRODUCTION

The COVID-19 pandemic emerged as a major 

global health crisis, claiming over 6.31 million lives 

across 224 countries by 2022, and was responsible 
1for about 100 deaths in Osun State, Nigeria . After 

the World Health Organisation (WHO) declared it a 

global pandemic on March 11, 2020, COVID-19 

demonstrated a wide range of severity in its 

presentation. While many infected individuals 

experienced mild to moderate respiratory symptoms 

and recovered without specific treatment, others 
2,3required significant medical intervention . The 

virus proved indiscriminate in its reach, affecting 

people of all ages. However, certain populations 

faced heightened risk of severe illness and death, 

particularly older adults and those with underlying 

health conditions such as chronic respiratory 

disease, cardiovascular problems, cancer, and 
4,5

diabetes .

SARS-CoV-2, responsible for COVID-19 

transmission, occurs primarily through respiratory 

droplets expelled during breathing, coughing, or 

sneezing. Key mitigation strategies include physical 

distancing (minimum 1 meter), mask utilisation, 

proper hand hygiene with alcohol-based sanitisers, 
4

and vaccination . These preventive protocols remain 

effective against major variants, including Delta 

(identified in India in October 2020) and Omicron 
5

(detected in South Africa, November 2021) .

Multiple interventions were implemented to 

mitigate COVID-19 transmission during the 

pandemic. Non-pharmaceutical interventions 

(NPIs) included face mask mandates, physical 

distancing protocols, international travel 

restrictions, and lockdown measures. While these 

NPIs demonstrated efficacy, pharmaceutical 

interventions, particularly vaccination, became 

crucial for developing population-level immunity 
2

against SARS-CoV-2 . Vaccination represents one 

of the most cost-effective and safe public health 

interventions, preventing millions of deaths 
7

annually . With the reopening of economies and 

societies, viral resurgence remained a significant 
8

concern . Consequently, mass vaccination 

campaigns emerged as a critical strategy for 
3

controlling the COVID-19 pandemic .

Vaccine hesitancy poses a growing global threat to 

immunisation programmes. COVID-19 vaccine 

scepticism, fuelled by concerns over expedited 

development and widespread myths and 

misconceptions, presents a significant barrier to 
2widespread vaccine acceptance . By the end of 2023, 

coverage for a primary series in Nigeria was 

estimated at 37.5% of the total population and 43.3% 
9for at least one dose . These estimates, while 

marking progress since the initial rollout, remained 

below the WHO's 70% coverage target and 

underscore a persistent public health challenge, 

particularly in the post-public health emergency 

period, when risk perception and vaccination 
10

urgency had diminished .

This challenge is particularly important in the post-

pandemic phase, where diminished perception of 

COVID-19 risk may further impede vaccination 

uptake and sustained population-level protection. 

Misconceptions surrounding COVID-19 span 

multiple domains, including the origin of the virus, 

transmission patterns, prevention strategies, and 

therapeutic approaches. These are compounded by 

governmental or institutional mistrust and 

unfounded racial immunity claims, such as the myth 

of reduced viral susceptibility among African 
11populations . Common vaccine misconceptions 

include doubts about efficacy, fertility concerns, 

preference for natural immunity, beliefs about 

rushed development, fears of toxic ingredients and 

microchips, misconceptions about vaccine-induced 
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infection, and false assumptions that vaccination 
12eliminates the need for preventive measures . 

Additional vaccine misconceptions include 

unfounded claims about variant generation, DNA 

alteration, and reproductive health concerns among 
12

women . This challenge exists within a context of 

global and regional inequity; lower-income 

countries consistently faced delayed vaccine 

introduction and slower scale-up compared with 
13high-income nations . Furthermore, within Nigeria, 

vaccination coverage is characterised by substantial 

subnational disparities,  often driven by 
14

socioeconomic, cultural, and logistical factors . 

Understanding the local determinants of knowledge 

and misconceptions in the post-public health 

emergency phase is therefore critical for designing 

interventions that address these persistent inequities.

Vaccine demand remains suboptimal in low and 

middle-income countries (LMICs), including 
15

Nigeria, compared to high-income nations . Within 

Nigeria, subnational vaccination coverage is highly 

heterogeneous, with recent data from the 

southwestern region showing coverage ranging from 
1 666% to  30% .   Address ing  p reva len t  

misconceptions and vaccine hesitancy among 

populations in these regions is crucial for improving 
15vaccination uptake . Disease control efficacy is 

fundamentally linked to population knowledge, 

attitudes, and practices. Misconceptions can 

significantly influence behavioural compliance with 

preventive measures, thereby impacting community 
17transmission rates . Understanding public 

misconceptions about COVID-19 and the 
18knowledge of its vaccines is essential   as these 

misconceptions hinder vaccine acceptance and 
18

uptake .

Limited research has been conducted on COVID-19 
19-vaccine misconceptions and knowledge in Nigeria

21
. While some studies have explored vaccine 

hesitancy and knowledge during the pandemic in 
22

southwestern Nigeria, Osunmakinwa et al.  

examined misconceptions among residents of 
23

Osogbo, Osun State, and Johnson et al.  assessed 

knowledge and willingness among tertiary students 

in Osun State. However, there remains a notable gap 

in community-level post-pandemic evidence. 

Recent Nigerian studies have continued to highlight 

evolving attitudes and perceptions in the post-
24,25emergency phase , yet focused investigations into 

enduring myths and knowledge determinants among 

general residents in Osun State after the pandemic 

remain scarce. This study therefore sought to 

evaluate post-pandemic COVID-19 vaccine 

knowledge, myths, and misconceptions and to 

explore factors influencing these beliefs among 

Osun State residents. These findings can inform 

public health policy and interventions aimed at 

improving vaccination and immunisation coverage.

METHODOLOGY

This study was carried out among residents in Osun 

State, located in southwestern Nigeria, which has a 

population of approximately 4.4 million people and 
26

covers an area of 8,521 square kilometres . With a 

population density of 520.6 people per square 

kilometre , the state is predominantly inhabited by 

the Yoruba people. Major religious practices include 

Islam, Christianity, and traditional beliefs. Osun 

State is divided into 332 political wards and 30 Local 

Government Areas (LGAs), spread across three 
27

federal senatorial districts . The state's economy 

relies on various sectors, including trade, artisanry, 

farming, textile production, leather work, and 

government employment.

Data collection was conducted in the post-public 

health emergency period, specifically from July 5, 

2023, to January 6, 2024. This period follows the 

World Health Organisation's declaration ending the 

COVID-19 Public Health Emergency of 

International Concern (PHEIC) in May 2023, 

marking a shift toward the long-term management of 
28

COVID-19 as an ongoing health threat . This 

timeframe is important for assessing enduring 

misconceptions and knowledge as the context 

moved from acute pandemic response to integrated 

routine health service planning.
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Sample Size Determination

The minimum sample size (n) was estimated using 

Cochran's formula for a single proportion for a 

population greater than 10,000 

The calculation was based on the following 

parameters:

Z = 1.96 (the standard normal deviate at a 

95% confidence level).

p= 0.746 (the proportion (74.6%) of Osun 

State residents with knowledge of COVID-

19 preventive measures from a prior 
30

study) .

q = 0.254 (1 - p).

d = 0.05 (the desired precision or margin of 

error).

Substituting these values: 

The initial minimum sample size was therefore 292 

participants.

This figure was adjusted upward by 10% to account 

for potential non-response, yielding 320 

participants. To ensure sufficient statistical power 

for multivariate analyses, including logistic 

regression with multiple predictors, and to enhance 

the stability and generalisability of estimates across 
31

diverse subgroups within Osun State , the sample 

size was prospectively increased to a target of 644 

participants.

A total of 640 questionnaires were administered. Of 

the 623 returned, 23 were excluded due to missing or 

inconsistent data. The final analysed sample was 

600 participants. With 303 participants (50.5%) in 

the "good knowledge" outcome category, the 

number of events per variable (EPV) for our primary 

logistic regression model exceeded 10, which is 

considered adequate to avoid overfitting and to 

ensure reliable estimates.

Sampling Techniques

The respondents were selected using a multistage 

sampling technique. All three senatorial districts 

were purposively selected to ensure representation 

of the entire state. Within each senatorial district, 

two Local Government Areas (LGAs) were 

randomly chosen through a simple lottery method. 

Five political wards were randomly selected from 

each of the chosen LGAs. From these wards, four 

enumeration areas were purposively identified. The 

researchers then used total sampling to select all 

available streets within the enumeration areas. 

Houses on the selected streets were systematically 

sampled, and respondents matching the inclusion 

criteria were interviewed using the research 

instruments.

Sampling Procedure Details

Household Selection: Within each selected street, a 

systematic random sampling method was employed. 

The sampling interval (k) was calculated by dividing 

the total number of houses on the street by the target 

number of households needed for that enumeration 

area. A random starting point was chosen by 

selecting a number between 1 and k from a random 

number table. If a selected house was vacant or if no 

eligible respondent was present after three callback 

attempts on different days and times, the next house 

in the sequence was selected.

Within-Household Selection: Only one eligible 

adult (aged 18 years and above) per household was 

interviewed to ensure independence of observations 

and reduce cluster effects. If multiple eligible adults 

were present, a single respondent was selected using 

the "next birthday" method. The interviewer listed 

all eligible household members and selected the 

individual whose birthday was chronologically next 

after the day of the interview.

Urban/Rural Representation: The sampling 

framework was designed to be self-weighting within 

the selected local government areas (LGAs) and 

wards. The observed distribution of respondents 

(76% urban, 24% rural) approximates but does not 

perfectly match the most recent population 

distribution estimates for Osun State. This 

distribution arose naturally from the random 

selection of LGAs and wards, and no deliberate 
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oversampling of urban areas was conducted. As this 

study sought to understand determinants within the 

state's population, the sample is considered 

representative of residents in the randomly selected 

clusters rather than being strictly proportional to the 

state's exact urban-rural demographic ratio.

Study Instruments and Variable Measures

A semi-structured, interviewer-administered 

questionnaire was developed for this study. The 

content was informed by a comprehensive review of 

related literature on COVID-19 vaccine knowledge, 
32-35

attitudes, and myths . The instrument comprised 

sections on sociodemographic, knowledge (12 

items), myths and misconceptions (14 items), and 

acceptance/uti l isation patterns.  Example 

knowledge items include: "COVID-19 vaccine is a 

powerful tool for preventing and controlling the 

COVID-19 virus" (Q14) and "To stop the COVID-

19 pandemic, high vaccine coverage is essential all 

across the world" (Q20). Example misconception 

items include: "There are chips inside the vaccine 

that link human beings to the 5G network to monitor 

them" (Q30) and "The vaccines' effects will affect 

sexual performance" (Q31).

The questionnaire was pre-tested among a 

convenience sample of 40 adults (not included in the 

main study) in a neighbouring, non-selected Local 

Government Area in Osun State. The pre-test aimed 

to assess question clarity, comprehension, cultural 

appropriateness, and average completion time.

For knowledge scoring, a 12-item scale assessed 

objective knowledge about COVID-19 vaccines. 

Each correct answer was awarded 1 point, and each 

incorrect or 'don't know' response was awarded 0, 

yielding a total score from 0 to 12. To define the 

binary outcome variable 'knowledge level', a cut-off 

of ≥7 (≥58.3%) was applied. This threshold is 

consistent with the established methodology in 

Knowledge, Attitude, and Practice (KAP) studies, 

where a score of 50-60% of the total is widely used 

as a benchmark to categorise "good" versus "poor" 
36-37knowledge . This approach aligns with numerous 

COVID-19 KAP studies; for instance, a large-scale 

study in Vietnam among university students used a 

50% cut-off point to dichotomise knowledge 
37

scores . Similarly, studies on chronic pain and other 

health topics have employed the 60% threshold from 

Bloom's cut-off point to define sufficient 
38knowledge . In our sample, the median knowledge 

score was 7, providing an additional data-driven 

rationale for this cut-point.

For the misconception scoring and categorisation, a 

14-item scale assessed belief in common myths and 

false statements about COVID-19 vaccines. 

Agreement with a misconception statement was 

scored as 1, while disagreement or a 'not sure' 

response was scored as 0, yielding a total score from 

0 to 14. To describe the spectrum of misconception 

burden, participants were categorised into four 

ordinal levels: None (0), Low (1-5), Moderate (6-

10), and High (11-14). This multi-level 

categorisation follows the standard analytical 

practice in KAP and health education research, 

where scales are often divided into segments (e.g., 

poor, moderate, good) based on score distribution to 

allow for more distinct analysis than a simple binary 
39

split . The "Low" category (1-5) captures those with 

isolated or few misconceptions. The "Moderate" (6-

10) and "High" (11-14) categories distinguish those 

with more widespread or entrenched false beliefs, 

with the upper bound representing agreement with 

the vast majority (≥78%) of misconception items. 

This method is conceptually aligned with studies 

that use percentage-based or distribution-based 
39-40banding to interpret scale scores .

Instrument Reliability

The internal consistency of the knowledge and 

misconception scales was assessed using Cronbach's 

alpha coefficient. The 12-item knowledge scale 

demonstrated acceptable reliability (á = 0.72), 

indicating adequate internal consistency among 

items measuring COVID-19 vaccine knowledge. 

The 14-item misconception scale showed moderate 

reliability (á = 0.68), which is considered acceptable 

for exploratory research in health behaviour studies 
41where constructs are multidimensional and diverse . 
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These values are consistent with similar studies on 

vaccine-related knowledge and attitudes in sub-
42Saharan African settings .

The lower alpha for the misconception scale is 

expected, as these items assess a heterogeneous 

range of myths spanning safety concerns, 

conspiracy theories, and efficacy doubts, which do 
43not necessarily co-occur in all respondents . This 

multidimensionality supports our decision to 

categorise misconceptions into ordinal levels (none, 

low, moderate, high) rather than treating them as a 

unidimensional construct.

Ethical Considerations

Ethical approval was obtained from the Research 

Ethics Committee (REC) of the University of 

Medical Sciences, Ondo (NHREC/TR/UNIMED-

HREC-Ondo St/22/06/21). Before data collection, 

participants were informed of the study's purpose, 

procedures, and potential risks, and were assured of 

their right to withdraw at any time without 

consequence. Verbal informed consent was 

obtained from all participants. The REC deemed 

this method appropriate because the study involved 

minimal risk to participants, and data collection 

occurred in a community setting where written 

consent could be perceived as overly formal or raise 

confidentiality concerns. Additionally, given the 

varied literacy levels among potential respondents, 

verbal consent ensured that the principle of 

informed participation was upheld in an accessible 

and comprehensible manner. This approach aligns 

with the guidelines of the Declaration of Helsinki 

for ethical research.

Data Analysis

The collected data were analysed using IBM SPSS 

Statistics 27.0. The analysis included univariate, 

bivariate, and multivariate techniques, with the 

results presented through charts and frequency 

tables. Bivariate analysis, specifically the Chi-

square test, was conducted to determine the 

a s s o c i a t i o n s  b e t w e e n  c a t e g o r i c a l  

sociodemographic variables and the two primary 

outcomes: knowledge level and misconception 

presence. All sociodemographic variables (age, sex, 

religion, ethnicity, marital status, level of education, 

employment status, average monthly income, and 

residence) were assessed.

For the multivariate analysis, a binary logistic 

regression model was constructed to identify 

independent predictors of 'good knowledge' of 

COVID-19 vaccines. The dependent variable was 

coded as 1=Good Knowledge and 0=Poor 

Knowledge. Predictor variables were selected for 

inclusion in the initial multivariate model based on a 

combination of statistical significance in bivariate 

analysis (p-value < 0.2) and theoretical relevance to 

health knowledge frameworks. Variables meeting 

these criteria were: age group, ethnicity, marital 

status, level of education, and residence.

Prior to running the final model, multicollinearity 

among the selected predictors was assessed using 

variance inflation factor (VIF) values. All VIFs were 

below 2.0 (range: 1.12-1.57), indicating no 

problematic multicollinearity. The goodness-of-fit 

of the final logistic regression model was evaluated 

using the Hosmer-Lemeshow test, which indicated a 

good fit (÷²(8)=6.84, p=0.555). The model's 

explanatory power was assessed using Nagelkerke's 

pseudo-R² (0.18).

RESULTS

A total of 640 questionnaires were administered, 

with 623 returned, giving a 97.34% response rate. 

After excluding 23 questionnaires because of 

missing or inconsistent data, 600 were retained for 

analysis. The sample was predominantly female 

(63.3%), Christian (68.3%), and of Yoruba ethnicity 

(89.2%). More than half of respondents (54.7%) had 

HND/BSc qualifications, while 21.3% had 

secondary education. In terms of employment, 

37.7% were unemployed, 33.3% were self-

employed, and 11.2% were civil servants. Most 

respondents (71.3%) had a monthly income below 

30,000 Nigerian Naira, and 76.0% resided in urban 

areas (Table 1).

390
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Table 1: Sociodemographic Characteristics of the Respondents (n=600)

Variable/sub-variables  Frequency  Percentage
COVID-19 Vaccines cause health problems

 Yes

 
204

 
34.0

No

 

396

 

66.0
The

 

vaccines available currently are not effective in 
preventing the COVID-19 infection.

 
Yes, Sure

 

106

 

17.7
They are somewhat effective

 

265

 

44.2
Not sure

 

229

 

38.2
The Vaccines are dangerous.

 

Yes

 

64

 

10.7
No

 

373

 

62.2
Not Sure

 

163

 

27.2
It causes COVID-19 in

 

those who do not have it before.
Yes

 

56

 

9.3
No

 

430

 

71.7
Not Sure

 

114

 

19.0
People who

 

receive the vaccines will not live long.
Yes

 

56

 

9.3
No

 

440

 

73.3
Not Sure

 

104

 

17.3
The vaccines contain chips in them,

 

and you will be 
monitored by the whites once vaccinated.

 

Yes

 

90

 

15.0
No

 

471

 

78.5
Not Sure

 

39

 

6.5
The vaccine is a way of enslaving black people.
Yes

 

44

 

7.3
No 482 80.3
Not Sure 74 12.3
Vaccines can cause death.
Yes 54 9.0
No 463 77.2
Not Sure 83 13.8
It is intended to be used as a weapon for reducing the 
human population.
Yes 67 11.2
No 439 73.2
Not Sure 94 15.7

Table 2: Myths and Misconceptions of the Respondents 
Regarding COVID-19 Vaccines (n=600)

Variable Sub-variables Frequency  Percentage  
Mean Age: 28 ± 10.5. Minimum=18, Maximum=70 
Age 18 - 24 (Youth) 305 50.8 

25-39 (Young Adults) 206 34.3 
40 -59 (Middle Age) 78  13.0 
60 and older (Old Adults) 11 1.9 

Sex Male 220 36.7 
Female 380 63.3 

Religion  Christianity 410 68.3 
Islam 183 30.5 
Traditional 7 1.2 

Ethnicity Yoruba 535 89.2 
Hausa 16 2.6 
Igbo 49 8.2 

Marital Status Unmarried 384 64.0 
Ever Married 216 36.0 

Level of Education No formal Education 33 5.5 
Primary 19 3.2 
Secondary (SSCE) 128 21.3 
OND 63 10.5 
HND/BSC 328 54.7 
Masters 17 2.8 
Others** 12 2.0 

Employment Status Unemployed 226 37.7 
Self Employed 200 33.3 
Civil Servants 67 11.2 
Retired 7 1.2 
Others 100 16.6 

Average monthly income  < 30,000 NGN 428 71.3 
30,000 – 100,000 154 25.7 
100,000 – 200,000 17 2.8 
> 200,000 NGN 1 0.2 

Residence Rural 144 24.0 
Urban 456 76.0 

**Other employment includes: Pastor, Imam and apprentices 
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Figure 1: Categorised level of knowledge and misconceptions of the respondents about COVID-19 
Vaccines

Just over half of respondents (50.5%) had good 
knowledge of COVID-19 vaccines, while 49.5% 
had poor knowledge. Two hundred and seventy-six 
participants (46.0%) had no misconceptions. 
Among the 54.0% who held at least one 
misconception, most had a low level (42.0% of the 
total sample), while smaller proportions had 
moderate (8.7%) or high (3.3%) levels of 

misconception (Figure 1). Mass media, including 
radio, television, and newspapers, were the most 
common sources of information (58.2%), followed 
by social media (16.1%), family or friends (14.4%), 
school (6.7%), health centres (3.7%), and other 
sources (0.8%), including religious leaders and 
hearsay.

Variable/sub-variables  Frequency  Percentage 
COVID-19 Vaccines cause health problems 
Yes 204 34.0 
No 396 66.0 
The vaccines available currently are not effective in preventing the COVID-19 
infection. 
Yes, Sure 106 17.7 
They are somewhat effective 265 44.2 
Not sure 229 38.2 
The Vaccines are dangerous. 
Yes 64 10.7 
No 373 62.2 
Not Sure 163 27.2 

 

Table 2: Myths and Misconceptions of the Respondents Regarding COVID-19 Vaccines (n=600)
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Variable/sub-variables  Frequency  Percentage 

It causes COVID-19 in those who do not have it before. 
Yes 56 9.3 
No 430 71.7 
Not Sure 114 19.0 
People who receive the vaccines will not live long. 
Yes 56 9.3 
No 440 73.3 
Not Sure 104 17.3 
The vaccines contain chips in them, and you will be monitored by the whites once 
vaccinated. 
Yes 90 15.0 
No 471 78.5 
Not Sure 39 6.5 
The vaccine is a way of enslaving black people. 
Yes 44 7.3 
No 482 80.3 
Not Sure 74 12.3 
Vaccines can cause death. 
Yes 54 9.0 
No 463 77.2 
Not Sure 83 13.8 
It is intended to be used as a weapon for reducing the human population. 
Yes 67 11.2 
No 439 73.2 
Not Sure 94 15.7 
 

Table 2b: Myths and Misconceptions of the Respondents Regarding COVID-19 Vaccines (n=600)

Variable/sub-variables  Frequency  Percentage 
There are chips inside the vaccine that link human beings to the 5G network to monitor them. 
Yes 52 8.7 
No 438 73.0 
Not Sure 110 18.3  
The vaccines' effects will affect sexual performance. 
Yes 54 9.0 
No 407 67.8 
Not Sure 139 23.2 
It affects women’s fertility. 
Yes 49 8.2 
No 397 66.2 
Not Sure 154 25.7 
It causes Autism 
Yes 20 3.3 
No 407 67.8 
Not Sure 173 28.8 

   

 

393

Medical Journal of Zambia, Vol. 53 (3): 385 - 405 (2026) 



How much do you agree with the following statement: "The COVID -19 vaccine is more dangerous than 
getting COVID-19 itself”? 
Strongly Agree 48 8.0 
Somewhat Agree 44 7.3 
Neutral 135 22.5 
Somewhat Disagree 86 14.3 
Strongly Disagree 287 47.8 

 

Variable/sub-variables  Frequency  Percentage 

Table 2 presents the myths and misconceptions 
regarding COVID-19 vaccines among the 
respondents. The majority (66.0%) disagreed that 
the vaccines cause health problems. Only 17.7% 
were certain that the vaccines are not effective, and 
10.7% affirmed that the vaccines are dangerous. 
Most respondents (71.7%) rejected the notion that 
the vaccines cause COVID-19 infection in those 
who did not previously have the disease. Similarly, a 
majority (73.3%) disagreed that vaccinated 
individuals would not live long. Only 7.3% and 

9.0% believed the vaccine is a tool for enslaving 
people or that it causes death, respectively. 
Regarding conspiracy theories, 8.7% believed the 
vaccines contain tracking chips linked to the 5G 
network, 11.2% thought the vaccine is a 
depopulation weapon, and 8.2% believed it affects 
women's fertility. Only 3.3% believed the vaccine 
causes autism. Finally, 15.3% (8.0% strongly agree 
and 7.3% somewhat agree) agreed that the COVID-
19 vaccine is more dangerous than contracting 
COVID-19 itself.

Variables/sub-variables Misconception Category ÷² / p-value 

No Misconception 

(n=276) % 

Any Misconception 

(n=324) % 

Age    

18 - 24 (Youth) 147 (48.2) 158 (51.8) ÷²=8.175; p=0.043 

25-39 (Young Adults) 85 (41.3) 121 (58.7) 

40 -59 (Middle Age) 35 (44.9) 43 (55.1) 

60 and older (Old Adults) 9 (81.8) 2 (18.2) 

Sex    

Male 95 (43.2) 125 (56.8) ÷²=1.111; p=0.292 

Female 181 (47.6) 199 (52.4) 

Average Monthly Income    

< 30,000 NGN 210 (49.1) 218 (50.9) ÷²=6.742; p=0.034 

30,000 – 100,000 NGN 57 (37.0) 97 (63.0) 

= 100,000 NGN 9 (50.0) 9 (50.0) 

Table 3: Association between Sociodemographic and Attitudinal Factors and the Presence of COVID-19 
Vaccine Misconceptions
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Variables/sub-variables Misconception Category ÷² / p-value 

No Misconception 

(n=276) % 

Any Misconception 

(n=324) % 

Residence    

Rural 49 (34.0) 95 (66.0) ÷²=10.933; p<0.001 

Urban 227 (49.8) 229 (50.2) 

Are you confident in the safety of COVID-19 vaccines? 

Yes 178 (47.8) 194 (52.2) ÷²=1.652; p=0.438 

No 32 (45.7) 38 (54.3) 

Not Sure 66 (41.8) 92 (58.2) 

How important is it for you to have access to accurate information about the COVID-19 vaccine? 

Very important 171 (49.7) 173 (50.3) ÷²=24.238; p<0.001 

Somewhat important 56 (53.3) 49 (46.7) 

Not Sure 41 (40.6) 60 (59.4) 

Somewhat Unimportant  2 (9.1) 20 (90.9) 

Very Unimportant 6 (21.4) 22 (78.6)  

Have you ever fact-checked information about the COVID-19 vaccine?  

Yes 193 (46.1) 226 (53.9) ÷²=0.002; p=0.963 

No 83 (45.9) 98 (54.1) 

"Any Misconception" includes participants categorised as having low, moderate, or high levels of 
misconception. For Table 3, the two highest income categories are presented together as =100,000 
NGN (n=18). 

Table 3 shows the bivariate associations between 
selected factors and the presence of any COVID-19 
vaccine misconception. Age was significantly 
associated with misconception status (p=0.043), 
with the highest proportion of misconceptions 
observed among respondents aged 25-39 years 

(58.7%) and the lowest among those aged ≥60 years 

(18.2%). Residence was also significantly 
associated with misconception status (p<0.001), 
with a higher proportion of rural residents (66.0%) 

holding misconceptions than urban residents 
(50.2%). Average monthly income was significantly 
associated with misconception status (p=0.034), 
with the highest prevalence among those earning 
30,000-100,000 NGN (63.0%). Perceived 
importance of access to accurate vaccine 
information was also significantly associated with 
misconception status (p<0.001); misconceptions 
were most common among respondents who 
considered accurate information somewhat 
unimportant (90.9%).
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Table 4: Association between Respondents' Knowledge and Sociodemographic Characteristics 

Variables/sub-variables  Respondents’ Knowledge Level  ÷² / p-value  

Poor (n=297) %  Good (n=303) %  

Age
    

18
 
-

 
24

 
(Youth)

 
137

 
(44.9)

 
168

 
(55.1)

  
÷²=11.632; p=0.009

 
25-39

 
(Young Adults)

 
112

 
(54.4)

 
94

 
(45.8)

 
40

 
-59

 
(Middle Age)

 
46

 
(59.0)

 
32

 
(41.0)

 
60

 

and older (Old Adults)

 

2

 

(18.2)

 

9

 

(81.8)

 
Sex

    Male

 

116

 

(52.7)

 

104

 

(47.3)

 

÷²=1.447; p=0.229

 Female

 

181

 

(47.6)

 

199

 

(52.4)

 Religion

    Christianity

 

204

 

(49.8)

 

206

 

(50.2)

 

LR ÷²=10.315; 

p=0.006

 

Islam

 

86

 

(47.0)

 

97

 

(53.0)

 
Traditional

 

7

 

(100.0)

 

0

 

(0.0)

 
Marital Status

    
Unmarried

 

167

 

(43.5)

 

217 (56.5)

 

÷²=15.415; p<0.001

 
Ever Married

 

130

 

(60.2)

 

86

 

(39.8)

 

Level of Education

    

No formal Education

 

20

 

(60.6)

 

13

 

(39.4)

 

÷²=5.275; p=0.509

 

Primary

 

10

 

(52.6)

 

9

 

(47.4)

 

Secondary (SSCE)

 

54

 

(42.2)

 

74

 

(57.8)

 

OND 33 (52.4) 30 (47.6)

HND/BSC 164 (50.0) 164 (50.0)

Masters 10 (58.8) 7 (41.2)

Others 6 (50.0) 6 (50.0)

Employment Status

    

Unemployed

 

99

 

(43.8)

 

127

 

(56.2)

 

LR ÷²=16.356; 

p=0.003
Self Employed 93 (46.5) 107 (53.5)

Civil Servants 45 (67.2) 22 (32.8)

Retired 2 (28.6) 5 (71.4)

Others 58 (58.0) 42 (42.0)
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Average Monthly Income

    

< 30,000

 

NGN

 

201

 

(47.0)

 

227

 

(53.0)

 

LR ÷²=5.570; 

p=0.134

 

30,000

 

–

 

100,000

 

NGN

 

87

 

(56.5)

 

67

 

(43.5)

 

100,000

 

–

 

200,000

 

NGN

 

9

 

(52.9)

 

8

 

(47.1)

 

> 200,000
 
NGN

 
0

 
(0.0)

 
1

 
(100.0)

 

Residence
    

Rural
 

85
 

(59.0)
 

59 (41.0)
 

÷²=6.881; p=0.009
 

Urban 212  (46.5)  244  (53.5)  

LR ÷² = likelihood-ratio chi-square.  

Variables/sub-variables  Respondents’ Knowledge Level  ÷² / p-value  

Poor (n=297) %  Good (n=303) %  

Table 4 presents the bivariate associations between 
respondents' knowledge of COVID-19 vaccines and 
their sociodemographic characteristics. Age 
demonstrated a significant association (p=0.009), 
with the highest proportion of good knowledge 
observed among the youngest (18-24 years: 55.1%) 

and oldest (≥60 years: 81.8%) age groups. Good 

knowledge was also significantly more prevalent 
among unmarried respondents compared to ever-

married individuals (56.5% vs. 39.8%, p<0.001), 
and among urban residents compared to rural 
residents (53.5% vs. 41.0%, p=0.009). Religion was 
another significant factor (p=0.006), with no 
respondents from the traditional religious category 
demonstrating good knowledge. While not 
statistically significant in the bivariate analysis, a 
higher proportion of female respondents (52.4%) 
and those of Yoruba ethnicity (51.2%) had good 
knowledge.

Predictor 

Variables 
 

Categories of 

Variables 

AOR p-value 95% Confidence Interval 

Lower Upper 

Age 18-24  1 0.039   

 25-39 0.234 0.065 0.050 1.093 

 40 and older 0.155 0.022 0.031 0.764 

Ethnicity  Yoruba 1 0.085   

 Hausa 0.275 0.027 0.088 0.866 

 Igbo 1.073 0.834 0.556 2.071 

 

Table 5: Binary Logistic Regression of Good Knowledge of COVID-19 Vaccines and Selected 
Sociodemographic Predictors
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Marital Status Unmarried 1    

 Ever Married 0.444 <0.001 0.284 0.694 

Level of 

Education 

No formal 

Education 

1 0.371   

 Primary 1.501 0.531 0.421 5.353 

 Secondary 

(SSCE) 

2.378 0.045 1.020 5.541 

 OND 1.345 0.538 0.523 3.458 

 HND/BSC 1.575 0.264 0.710 3.497 

 Masters 1.294 0.719 0.318 5.265 

 Others 2.011 0.331 0.492 8.220 

Residence Rural 1    

 Urban 1.581 0.032 1.039 2.045 

Predictor 

Variables 
 

Categories of 

Variables 

AOR p-value 95% Confidence Interval 

Lower Upper 

Table 5 presents the binary logistic regression 

results for factors independently associated 

with good knowledge of COVID-19 vaccines.
Holding other factors constant, respondents 

aged 40 years and older had 85% lower odds of 

good knowledge than the youngest reference 

group (18-24 years) (AOR=0.155, 95% CI: 

0.031-0.764, p=0.022). Respondents of Hausa 

ethnicity had 73% lower odds of good 

knowledge than the Yoruba reference group 

(AOR=0.275, 95% CI: 0.088-0.866, p=0.027). 

Ever-married respondents had 56% lower odds 

of good knowledge than unmarried respondents 

(AOR=0.444, 95% CI: 0.284-0.694, p<0.001).
In contrast, secondary education and urban 

residence were associated with higher odds of 

good knowledge. Respondents with secondary 

education (SSCE) had 2.4 times the odds of 

good knowledge compared with those with no 

formal education (AOR=2.378, 95% CI: 1.020-

5.541, p=0.045). Urban residents had 1.6 times 

the odds of good knowledge compared with 

rural residents (AOR=1.581, 95% CI: 1.039-

2.045, p=0.032).

DISCUSSION

The respondents' mean age was 28 ± 10.5 years, 
with a range from 18 to 70. Approximately two-
thirds were female, aligning with Ajonina-Ekoti 
et al. (2020), who found a female majority in 
their study among Cameroonians. Conversely, 
an Ethiopian study by Abebe et al. (2021) 

44
reported a male majority . This gender 
distribution also matches findings from a 
Nigerian study on COVID-19 vaccine uptake, 

45where two-thirds of respondents were female . 
In our study, the majority were aged 18-39, 
similar to findings by Adenike et al. (2021) and 
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Ajibola et al. (2022), where most respondents 
21-30

were 15-40 years old . About two-thirds of our 
respondents were unmarried, unlike Baig et al. 

17(2020), where over half were married .

This study's sample was predominantly 
Christian (about two-thirds) and Yoruba, which 
is similar to Adetayo et al. (2021), where over 

33four-fifths were Christian . However, this 
proportion was lower than that of Anorue et al. 
(2021), where virtually all respondents were 

46
Christian . The higher Yoruba representation 
aligns with the study's location in Osun State, a 
predominantly Yoruba region. More than half of 
the respondents held first degrees (HND/BSc), 
consistent with Al-Qarem and Jarab's (2021) 

47
finding of a majority with bachelor's degrees . 
However, this proportion was lower than Angelo 
et al.'s (2021) study on COVID-19 vaccine 
acceptance among healthcare workers, where 

48
over three-fifths had degrees . Regarding 
employment, over a third were unemployed or 
self-employed, likely reflecting the study's 
focus on residential areas with higher rates of 
these categories. Correspondingly, the majority 
had monthly incomes below 30,000 NGN, likely 
due to the significant proportion of unemployed 
and self-employed respondents.

This study revealed that more than half of the 
respondents obtained COVID-19 vaccine 
information from mass media like TV and radio. 
This aligns with research showing traditional 
media's effectiveness in reaching older, rural, 

49and less digitally connected populations . Mass 
media likely had a greater reach during 
lockdowns compared to other sources like 
family, friends, schools, or healthcare workers. 
Mass media's established credibility and 
accountability also make it a trusted information 

50source .

Just over half of respondents had good 

knowledge of COVID-19 vaccines, consistent 

with Yazew et al. (2021), who reported slightly 

more than 60% good overall COVID-19 
51knowledge in Ethiopia . Kumar et al. (2021) 

likewise reported a medium level of COVID-

19 vaccine knowledge among healthcare 
35

workers . The proportion in the present study 

was lower than that reported by Ekwebene et al. 

(2021) in Nigeria, where more than 80% had 
32good vaccine knowledge . The moderate 

knowledge level (50.5%) and persistence of 

specific misconceptions in Osun State reflect 

the broader challenge of vaccine hesitancy in 

Nigeria. A national systematic review of 

healthcare workers estimated 75% vaccine 

hesitancy, with concerns including side effects, 
52

safety, and lack of trust . In the adjusted 

analysis, secondary education and urban 

residence were associated with higher odds of 

good knowledge, highlighting continuing 

socioeconomic differences in access to and 

interpretation of health information. These 

findings support sustained communication to 

address misinformation and build trust as 

COVID-19 vaccination becomes integrated 

into longer-term immunisation and primary 
53

healthcare strategies . Such integration 

remains especially important for high-risk 

groups, including older adults and people with 
54comorbidities .

More than half of unmarried respondents had 

good knowledge compared with 39.8% of ever-

married respondents. In the adjusted analysis, 

ever-married respondents had 56% lower odds 

of good knowledge than unmarried 

respondents (AOR=0.444, 95% CI: 0.284-

0.694). Urban residents also had better 

knowledge than rural residents and, after 

adjustment, had 1.6 times the odds of good 

knowledge (AOR=1.581, 95% CI: 1.039-

2.045).
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This study found that 54.0% of participants held 
at least one misconception about COVID-19 
vaccines, although most misconceptions were 
low-level. Approximately one-third (34.0%) 
believed that vaccines could cause health 
problems. This concern is consistent with 
persistent misunderstanding about adverse 

12,55events after vaccination . In addition, 17.7% 
were certain that currently available vaccines 
were ineffective in preventing COVID-19 
infection, highlighting the need for clear 
communication about vaccine effectiveness, 
including protection against severe disease.

Specific conspiracy-related misconceptions 
persisted in a minority of respondents. In 
particular, 8.7% believed that COVID-19 
vaccines contained chips linked to the 5G 
network, and 11.2% believed that vaccination 
was intended to reduce the human population. 
Such claims were widely documented during the 

12
pandemic . Most respondents did not believe 
that vaccines caused autism or infertility, 
although the continued presence of these 
misconceptions supports ongoing corrective 

55
communication . Bivariate analysis further 
showed significant associations between 
misconception status and age, residence, and the 
perceived importance of access to accurate 
vaccine information. The higher prevalence 
among rural respondents and among those who 
placed less importance on accurate information 
identifies groups for whom targeted 
communication may be particularly useful. 
Persistent conspiracy beliefs have also been 
linked to lower trust in government information 

56
among Nigerian health workers , reinforcing 
the importance of trusted messengers and 
transparent risk communication.

Limitation

The cross-sectional design precludes 
establishing causal relationships between the 

identified factors and the outcomes. In addition, 
reliance on a quantitative questionnaire, while 
allowing broad measurement, limits the depth of 
understanding of the reasons, contexts, and 
personal narratives underlying the observed 
myths and misconceptions. The final proportion 
of urban respondents (76%) was higher than the 
estimated proportion of the state population 
residing in urban areas, which may limit direct 
extrapolation of some findings, particularly 
those concerning rural residents, to the entire 
state. Future studies could stratify LGA 
selection by urban-rural classification to 
improve proportional representation.

CONCLUSION

Overall knowledge of COVID-19 vaccines was 
moderate, with 50.5% of respondents 
demonstrating good knowledge. More than half 
(54.0%) held at least one misconception, 
although most misconceptions were low-level. 
In bivariate analysis, misconception status was 
associated with age, residence, and the 
perceived importance of accurate vaccine 
information; misconceptions were more 
prevalent among respondents aged 25-39 years 
and rural residents. In the adjusted knowledge 
model, respondents aged 40 years and older had 
85% lower odds of good knowledge than those 
aged 18-24 years, while secondary education 
and urban residence were associated with higher 
odds of good knowledge.

As global and national strategies shift from mass 
vaccination campaigns toward longer-term, 
risk-based approaches, these findings support 
sustained and targeted public health 
communication. Interventions should prioritise 
populations with a higher burden of 
misconceptions, including rural communities, 
and should use trusted channels such as health 
workers, community and faith leaders, mass 
media, and appropriate digital platforms to 
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counter misinformation and support informed 
vaccine decision-making.

What is already known on this topic
·Vaccine hesitancy, driven by myths and 

low trust, presents a significant barrier 
to COVID-19 vaccine uptake in Nigeria, 
with national full vaccination rates 
remaining low.

·Sociodemographic factors such as 
educational attainment and place of 
residence are known to influence health 
knowledge and vaccine acceptance in 
various contexts.

·Misinformation, particularly through 
digital and social media platforms, has 
been a major challenge during the 
COVID-19 pandemic, contributing to 
public misconceptions.

What this study adds
·This study provides post-pandemic data 

from a specific Nigerian context, 
revealing that while overall knowledge 
was moderate (50.5%), misconceptions 
persist, notably regarding vaccine 
safety, efficacy, and conspiracy theories.

·It quantifies the adjusted associations of 
secondary education and urban 
residence with good vaccine knowledge 
and shows that respondents aged 40 
years and older had lower adjusted odds 
of good knowledge. In bivariate 
analysis, misconception status was 
associated with age, residence, and 
perceived importance of accurate 
vaccine information.

·Mass media were the most common 
source  o f  COVID-19  vacc ine  
information, followed by social media 
and family or friends. Together with the 
persistence of misconceptions, this 
finding supports continued targeted 
communication through trusted 

traditional, community, and digital channels 
after the acute pandemic phase.
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