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ABSTRACT

Vaccination is a critical tool in the global response to the COVID-19 pandemic. Yet, COVID-19 vaccine hesitancy
has not been well explored in parts of Nigeria. We assessed the predictors of acceptability of the COVID-19
vaccine and identified reasons for vaccine hesitancy among adults in urban Kano, northern Nigeria. Using
a mixed-methods design, we administered structured questionnaires to a cross-section of adults (n = 446),
complemented with 20 in-depth interviews. Binary logistic regression and the framework approach were used
to analyze the data. About one-half (51.1%, n = 228) of the respondents were willing to take the COVID-19
vaccine. Vaccine acceptance was higher among older respondents (=30 years) (adjusted Odds Ratio
(@aOR) = 1.76, 95% Confidence Interval (Cl): 1.14-2.99 (=30 vs. <30), higher-income earners (=30,000 Naira)
(@OR = 2.06, 95%Cl:1.12-3.80, >30,000 vs. <30,000), and those with a history of a chronic medical disorder
(@OR = 1.90, 95%Cl:1.06-3.72). Vaccine acceptance was also higher in persons with high risk perception
(aOR = 1.61, 95%Cl:1.13-2.81, high vs. low), those who were unconcerned about vaccine safety (aOR = 1.71,
95%Cl:1.13-3.55), and those who were not worried about efficacy (@OR = 2.02, 95%Cl:1.14-4.11) and infertility-
related rumors (@OR = 1.98, 95%Cl:1.24-3.18). Themes revealed doubts about the existence of COVID-19,
mistrust for authorities, and popular credence to rumors and conspiracy theories. In conclusion, COVID-19
vaccine acceptance was sub-optimal and influenced by respondent’s age, income, co-morbidities, risk percep-
tion, and concerns about vaccine safety, efficacy, and rumors. Context-specific, evidence-based risk commu-
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nication strategies and trust-building measures could boost vaccine confidence in similar settings.

Introduction

Clusters of atypical pneumonia in Wuhan, China in 2019 escalated
into a historic pandemic of coronavirus disease 2019 (COVID-19)
attributed to novel severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2).! By the end of May 2021, COVID-19 had claimed
more than 3.5 million lives, with over 170 million cases globally.>” In
sub-Saharan Africa, 3.5 million cases and >87,000 deaths were
recorded, with >166,000 cases and >2000 deaths in Nigeria alone.>*

This global public health crisis galvanized efforts to develop and
approve vaccines at an unparalleled speed.” Many African countries,
including Nigeria, received the first tranche of vaccines through the
COVID-19 Vaccines Global Access (COVAX) initiative in early
March 2021.° However, even before the COVID-19 pandemic,
there was waning public support for vaccines, with vaccine hesitancy
making the list of the top 10 global health threats.” This situation has
been partly attributed to anti-vaccination campaigns on social media
eroding public confidence.*” Vaccine hesitancy is a major hurdle
toward attaining herd immunity in many countries, estimated at 67%
for COVID-19."

A recent systematic review reported public acceptance of the
COVID-19 vaccine to range from 23.6% in Kuwait to 97.0% in
Ecuador.' In sub-Saharan Africa, intent to accept COVID-19
vaccines ranged from 59% in the Democratic Republic of Congo
to 94% in Ethiopia and Niger.'”> Among the Nigerian public,

COVID-19 vaccine acceptance ranges from 40.5% to 79.5%.'%"'°

However, these figures likely mask sub-national differences and
could be skewed in certain demographic groups.

Studies report that vaccine hesitancy was influenced by socio-
demographics (sex, age, education, income, and occupation),n’w"19
health-related (risk perception, severity, knowing someone who had
COVID-19, having co-morbidities), and vaccine-related (vaccine
confidence, source of information about vaccines, perceived vaccine
efficacy, safety, adverse effects, and protection duration)
attributes.'>**?! Others identified political factors, including trust
in government and public health authorities, confidence in vaccine
developers, the vaccine approval process, national origin of vaccine,
and endorsements as important factors influencing vaccine
hesitancy.”>*

Other major reasons driving vaccine hesitancy include dis-
information and anti-vaccine campaigns, especially, on social
media, negative perceptions of the pharmaceutical industry,
and concerns about the reliability or source of vaccines.***
Further, mistrust, negative stories, and a feeling of invincibility
were reported.lz’25 In Nigeria, most studies were conducted
before the availability of the vaccine and were web-based. With
the roll-out of COVID-19 vaccines, it is not clear if these
parameters remain the same. Vaccine hesitancy has been
a historically important issue in northern Nigeria, considering
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Figure 1. Google™ map of Kano showing Nassarawa and Tarauni local government areas.

its conservative culture and previous challenges with vaccina-
tion programs.”* "> Our findings could inform context-specific
interventions to boost COVID-19 vaccine confidence.

This study determined COVID-19 vaccine acceptability, pre-
dictors, and reasons for vaccine hesitancy among adults in urban
Kano, Northern Nigeria. We hypothesize higher vaccine hesitancy
in view of historical antecedents related to polio vaccines and
distrust of pharmaceutical companies as a fall out of a meningitis
clinical trial in the mid-1990s.”

Materials and methods
Study area and population

This study was carried out in March 2021 in Tarauni and
Nassarawa local government areas of metropolitan Kano, in
northern Nigeria (Figure 1). The estimated population of Kano

State is 13,076,892.>" The inhabitants are mostly traders, entre-
preneurs, civil servants, farmers, and homemakers of Hausa-
Fulani ethnicity. Other major Nigerian tribes are, however,
represented. The study population included adult men and
women (= 18 years) resident in Kano for > 6 months. We
excluded persons who were not competent to provide consent
and those who withheld consent.

Study design and sampling

The study was cross-sectional. Using Fisher’s formula,” the
proportion of adult Nigerians who were willing to receive
a potential COVID-19 vaccine from a previous study
(58.2%),% 95% confidence level, and 5% margin of error, we
obtained a minimum sample size of 374. This sample size was
increased by 10% to account for non-response, and finally
rounded up to 450.



A multistage sampling method was used. In the first stage,
half of the ten wards in each of the two local government
areas were sampled using a simple ballot. In the second stage,
one settlement was selected from each sampled ward using the
same method. Numbers were then allocated to the selected
settlements. After household enumeration, a sampling interval
was determined. The systematic sampling method was used to
select respondents in each settlement. The first household was
selected by simple random sampling between 1 and the settle-
ment’s sampling interval. Subsequent households were
obtained by adding the sampling interval to the preceding
household’s serial number. Finally, within each sampled
household, eligible adults were consented after a detailed
explanation about the study. When more than one eligible
respondent was encountered in a household, one respondent
was sampled through a simple ballot.

Measures and data collection

For the survey, we adapted validated structured survey ques-
tionnaires from previous studies.”*> The first section docu-
mented socio-demographic characteristics, including age, sex,
marital status, ethnicity, education, religion, occupation, num-
ber of children, and history of a chronic medical disorder.
The second section assessed awareness of COVID-19 and self-
perceived risk of COVID-19 using the question “How would
you assess your chance of getting COVID-19? The responses
were (‘high’ or ‘low’), whether or not the respondent was
worried about getting COVID-19, perceived severity and
whether the respondent knew someone who had COVID-19
and whether the respondents had had COVID-19 test. The
third section elicited facilitators and barriers to vaccination,
including whether the respondent was concerned about vac-
cine efficacy, safety, side effects, and rumors. Finally, the fourth
section determined vaccine acceptability by asking ‘Are you
willing to take the COVID-19 vaccine or not?’ Response
options included ‘T am very keen,” ‘I am pretty positive,” ‘not
sure, T am quite uneasy,” and ‘T am against it” Those who
chose “T am very keen’ or ‘I am pretty positive’ were considered
as willing to receive the vaccine.

A 10% sample was used for pretest and assessment of the
psychometric properties (re-validation and reliability) of the
questionnaires in another location (Gwale local government
area, Kano, Nigeria). All scales were reliable and sections con-
sistent, with Cronbach’s alpha of > 0.80.

To elucidate survey findings, a sub-sample of survey respon-
dents were interviewed in-depth. Participants were sampled
purposively, stratified by ward of residence (two wards each
in Tarauni and Nassarawa local government areas), sex (two
males, two females), age (two younger < 30 years, two older
> 30 years respondents), occupation, and acceptability of
COVID-19 vaccine (two accepting, two vaccine hesitant). The
qualitative interview guide had open-ended questions with
probes for detailed descriptions. The guide explored the moti-
vations for vaccine acceptance and the roots of vaccine hesi-
tancy. All participants provided written or thumb-printed
informed consent. Confidentiality in reporting qualitative find-
ings was ensured by removing identifiers.

HUMAN VACCINES & IMMUNOTHERAPEUTICS . 4059

The study protocol was reviewed and approved by the
AKTH research ethics committee. Using the local Hausa lan-
guage, trained research assistants informed eligible persons in
sampled households about the study objectives, eligibility cri-
teria, sampling process, and the procedure. Participants were
also informed that involvement was voluntary and that with-
holding of consent had no consequences. Literate men pro-
vided signed informed consent, while non-literate persons
thumb-printed the consent form before the interviews.
Interviews were conducted face-to-face, observing recom-
mended COVID-19 precautions, in the respondents’ homes,
away from family members. Completed questionnaires were
checked and verified in the field by the supervisors.
Questionnaires were double-entered independently by two
data clerks into a password-protected database at Aminu
Kano Teaching Hospital. Research staft were trained on estab-
lishing rapport, obtaining informed consent, protecting human
research participants, and interview techniques.

Statistical analysis

Data were analyzed using SPSS Version 22 (IBM Corp.,
Armonk, NY). Mean and standard deviation were used to
summarize numeric data. Frequencies and percentages were
obtained for categorical variables. Pearson’s Chi-square or
Fisher’s exact test as appropriate was used to assess the associa-
tion between socio-demographic, health-related variables, risk
perception, concerns about efficacy, safety, side effects, and
rumors, and the primary outcome (willingness to be vaccinated
against COVID-19).”° Type I error was fixed at 5% for all tests.
Binary logistic regression models were developed for willing-
ness to be vaccinated. Independent variables with p < .10 at the
bivariate level were included in the logistic regression model.
A more liberal cutoff (p < .10) was suggested than the conven-
tional cutoft for significance (p < .05) since the purpose is to
identify potential predictor variables rather than to test
a hypothesis. The more conservative or stringent p < .05
could exclude potential predictors due to confounding or effect
modification.”” Adjusted odds ratios (aORs) and their 95%
confidence intervals (CIs) were used to measure the strength
and direction of the effect of predictors. Hosmer-Lemeshow
statistic and Omnibus tests were conducted to determine
model fitness, with a Hosmer-Lemeshow chi-square yielding
a p-value of > .05 considered a good fit.*®

Qualitative data analysis

Qualitative interviews were recorded and transcribed verbatim.
Thematic analysis was performed based on the ‘Framework
Approach™ and included familiarization through repeated read-
ing, coding, theme generation, applying the codes to the transcripts,
matrix formation, and interpretation. Findings from the two com-
ponents of the mixed-methods study were integrated.*’

Results

Nearly all those approached (99.0%, n = 446) completed the
interviews, with a respondents’ sex ratio of approximately 1:1.
The majority of respondents were of Hausa ethnicity (86.6%,
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n = 386) and Muslim (98.4%, n = 439). The mean age (+standard
deviation (SD) of respondents was 31.4 + 10.59 years, and most
(81.7%, n = 364) had at least secondary education. About one-
tenth (11.4%, n = 51) had a history of a chronic medical disorder
and 1 in 5 (20.9%, n = 93) had ever tested for COVID-19 (Table 1).

COVID-19 risk perception, facilitators and batrriers to
vaccine uptake

Less than 1-in-5 (17.3%, n = 77) of the respondents considered
themselves to be at high-risk for COVID-19 infection, and
about 1-in-10 knew someone who had COVID-19. Most
respondents viewed COVID-19 complications as serious
(83.4%, n = 371). Themes from interviews confirmed familiar-
ity of some participants with someone affected by COVID-19,
while others were not:

Yes, I know someone who got infected with COVID-19 but he is
late. He was my in-law, my wife’s uncle. I didn’t go near him when
he was hospitalized, but, I took part in the burial and when
I enquired from the cemetery security guard, he told me that
daily they received at least 40 dead bodies. So that confirmed to
us that this COVID-19 is real. 36 years, Male Trader

Table 1. Socio-demographic characteristics of adult respondents, Kano, Nigeria,
2021.

Frequency
No. (%)
Characteristics N = 446
Sex
Male 226 (50.7)
Female 220 (49.3)
Age group
<30 237 (53.1)
30-39 101 (22.7)
40-49 72 (16.1)
=50 36 (8.1)
Ethnicity
Hausa 386 (86.6)
Fulani 43 (9.6)
Others 17 (3.8)
Religion
Islam 439 (98.4)
Christianity 7 (1.6)
Marital status
Married 314 (70.4)
Single/Divorced/Widowed 132 (29.6)
Number of children
0-1 200 (44.8)
2-4 124 (27.8)
>5 122 (27.4)
Education
Non-Formal 52 (11.7)
Primary 30 (6.7)
Secondary 155 (34.8)
Post-Secondary 209 (46.9)
Occupation
Unemployed/student 157 (35.2)
Petty trading/Farming 79 (17.7)
Civil service 101 (22.7)
Business 97 (21.8)
Others 12 (2.7)
Monthly Income (Naira)
<30,000 312 (70.0)
30,000-99,000 111 (24.9)
>100,000 23 (5.1)
History of chronic medical disorder
Yes 51(11.4)
No 395 (88.6)

I have not seen anybody infected with COVID. But, I have heard so
many stories about those who were affected by the disease from media
houses and discussions among the public. I also heard about the mass
burial of people who died every day from COVID-19 and were taken
to Dandolo Cemetery in Kano city. 48 years, Male Businessman

Although majority of the respondents felt vaccination could
reduce the risk of COVID-19 (70.3%, n = 313), over three-
fourths were concerned about side effects, efficacy, and safety,
while over half were worried about the rumors relating the
COVID-19 vaccine to infertility and population control. Themes
from in-depth interviews confirmed vaccine awareness, but low
interest in getting vaccinated for a range of reasons:

Yes, I heard there is a vaccine for COVID-19 on the radio. The state
Governor was also vaccinated on television. But, most people are
saying they will not accept the vaccine. They don’t believe in the
vaccine and the COVID-19 disease itself. They also think there are
some foreign interests behind the vaccine. They scared us with
a non-existent disease and produced a vaccine, but we doubt if
COVID-19 disease exists. 28 years, Female Homemaker

Most respondents would consider taking the vaccine if provided
adequate information (72.6%, n = 324), and if government offi-
cials and more people get vaccinated without consequences. Other
facilitators of vaccine uptake include recommendations by health
care professionals, traditional and religious leaders (Table 2). The
existence of conspiracy theories and safety concerns were recur-
rent themes during in-depth interviews:

Yes, I heard about the vaccine. It is a good development and I wish
people would receive it in good faith and the Almighty will protect
them. T also told people that this vaccine is very safe and authentic.
However, some people are saying even if they are offered one million
Naira, they will not take the vaccine. I told them that this vaccine was
developed in Europe and I believe 100% in the quality of products
from Europe compared to our local products. Though they are not
Muslim, they do not intend any harm on us since they are also using it.
If they wish to harm us, there are easier ways. However, recent reports
linking the vaccine to blood clots and discontinuation in some western
countries is a major setback. 36 years, Male community leader

Willingness to receive a COVID-19 vaccine

About one-half (51.1%, n = 228) of the respondents were will-
ing to take the COVID-19 vaccine, and 61.9% (n = 276) would
encourage family members and friends to take the vaccine.
This was corroborated by themes from in-depth interviews,
with some eagerly waiting to receive the vaccine, while others
were ambivalent, and some rejected the vaccine outrightly:

Yes, some people are very eager to get vaccinated. Because they
don’t want another lockdown like what happened last year. If this
vaccine is the lasting solution to COVID-19, they are ready to take
it once and for all. 45 years Female Homemaker

No! People are not eager to get vaccinated with the COVID-19
vaccine. They are saying it is not safe nor is it effective. They even
instructed their children to reject it when offered at school. 32
years, Female, Petty trader

Some are willing and ready to receive the vaccine. But, others are
saying they won’t take it. I think most of the people when sensitized
would be willing to receive the vaccine. 52 years, Female
Homemaker



Table 2. COVID-19 risk perception and vaccination willingness (N = 446), Kano,
Nigeria.

Frequency
n (%)

COVID-19 risk perception
Knows someone who had COVID-19 55 (12.3)
Feels his/her chance of getting COVID-19 is high 77 (17.3)
Worried about getting COVID-19 345 (77.9)
Afraid of getting COVID-19 357 (80.1)
Those who get COVID-19 can become very sick 349 (78.3)
Complications of COVID-19 can be serious 371 (83.4)
Was ever tested for COVID-19 93 (20.9)
Aware of a vaccine against COVID-19 400 (89.9)
Facilitators of COVID-19 vaccination
Vaccination will make me feel less worried about COVID-19 314 (70.4)

(

Vaccination will decrease my risk of getting COVID-19 313 (70.3)

Will take COVID-19 vaccine when given adequate information 324 (72.6)
(71.0)
(71.0)

Will take COVID-19 vaccine if many people take it 316 (71.0
Will take COVID-19 vaccine if recommended by health 316 (71.0
professionals

Will take COVID-19 vaccine if government officials take it in public 296 (66.4)

Will take COVID-19 vaccine if religious leaders recommend it 312 (70.0)

Will take COVID-19 vaccines if traditional leaders recommend it 269 (60.6)

Barriers to COVID-19 vaccination

| am worried about the side effects of COVID-19 vaccine 369 (82.7)

| am concerned about the efficacy of COVID-19 vaccines 351 (79.0)

| am concerned about the safety of COVID-19 vaccines 350 (79.0)
(58.3)

| am concerned about rumors of depopulation & infertility related 260 (58.3
to COVID-19 vaccines
Willingness to be vaccinated

Very keen/pretty positive toward receiving the COVID-19 vaccine 228 (51.1)

COVID-19 vaccine acceptability

Bivariate analyses showed significant association between COVID-
19 vaccine acceptability and age, marital status, occupation,
income, history of chronic medical disorders and self-perceived
COVID-19 risk. Similarly, there was a significant association with
concerns about COVID-19 vaccine safety, efficacy, side effects, and
rumors (p < .05). However, at the multivariate level, only respon-
dent’s age, income, history of a chronic medical disorder, risk
perception, concerns about safety, efficacy, and rumors remained
independent predictors of vaccine acceptability.

Respondents who were in the 4th decade of life had 76%
increased likelihood of accepting the COVID-19 vaccine compared
to younger respondents (adjusted odds ratio, aOR = 1.76, 95%
confidence interval CI: 1.14-2.99). Those who earned more than
the Nigeria national minimum wage (>30,000 Naira) monthly had
a two-fold increased likelihood (aOR = 2.06, 95% CI, 1.12-3.80) to
accept the COVID-19 vaccine relative to those who earned less.
Likewise, those with a history of a chronic medical disorder had
almost two-fold increased odds (aOR = 1.90, 95% CI, 1.06-3.72) of
accepting the vaccine. Persons who perceived themselves to be at
higher risk of COVID-19 were 61% (aOR = 1.61, 95% CI, 1.13-
2.81) more likely to take the vaccine. Further, those who were not
worried about vaccine safety, efficacy and infertility-related rumors
had 71% (aOR = 1.71, 95% CI, 1.13-3.55), two-fold (aOR = 2.02,
95% CI, 1.14-4.11) and two-fold (aOR = 1.98, 95% CI, 1.24-3.18)
increased odds of taking the vaccine, respectively (Table 3).

Discussion

We assessed COVID-19 vaccine acceptability, predictors, and
reasons for vaccine hesitancy among adults in urban Kano,
northern Nigeria. We found that about one-half of the
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respondents were willing to take the COVID-19 vaccine.
However, 3-in-4 respondents were worried about vaccine side
effects, efficacy, and safety, while more than one-half were
concerned about infertility-related rumors. Themes revealed
doubts about the existence of COVID-19, mistrust in autho-
rities, and reliance on rumors and conspiracy theories.
Acceptability of the COVID-19 vaccine was predicted by
respondent’s age, income, history of a chronic medical disor-
der, risk perception, and concerns about safety, efficacy, and
infertility-related rumors.

The COVID-19 vaccine acceptance (51.1%) was lower than
in parts of Nigeria (south-south, southwest, northwest)
(59.1%-79.5%),"7'**>*2 but similar to others (southeast)
(40.5%-50.0%).">** Our figure was also low compared to aver-
age numbers from Nigeria (76%), Africa (79%)"* and Asia
(91.3%-94.3%)."" The figures reported from Europe (53.7%-
58.9%)'" and the US (56.9%-67.0%)"'®* were also higher.
Apart from variations in study timing, population, and meth-
ods, these differences could be accounted for by disparities in
COVID-19 burden, health literacy, risk perception, perceived
COVID-19 severity, rumors, and intensity of anti-vaccination
campaigns.17 For instance, compared to sub-Saharan Africa,
the burden of COVID-19 is higher in Asia, the US, and
Europe.*** Similarly, less than one-fifth (17.3%) of our
respondents considered themselves to be at high risk for
COVID-19, compared to 41% and 46% in Ethiopia and South
Africa, respectively.'” Further, while about 1-in-10 (12.3%) of
our respondents knew someone who had COVID-19, the cor-
responding proportions in Ethiopia and South Africa were 23%
and 42%."” These variations could be important when selecting
context-specific messaging and risk communication strategies.

The reasons for vaccine hesitancy in our sample were simi-
lar to those reported in other parts of Nigeria and Africa.'***
However, the proportion of respondents who expressed con-
cern about vaccine safety, efficacy, and infertility-related
rumors in our sample were higher than in other parts of
Nigeria and Africa.'®> For instance, while more than three-
quarters (79%) of our respondents were concerned about
safety, the proportion in Ethiopia was less than 1 in 5
(12%).12 Similarly, across Africa, 20% of respondents doubted
the efficacy of COVID-19 vaccines. Likewise, a lower propor-
tion of respondents in Africa (25-49%) were disturbed by
rumors and conspiracy theories compared to our respondents
(58.3%)."* However, themes related to doubts about the exis-
tence of COVID-19, its perception as a deliberate invention,
and mistrust were also reported in parts of Nigeria,”* Africa,'>
and elsewhere.*® The high proportion of respondents expres-
sing concerns about safety, efficacy, and infertility-related
rumors indicate the potential gains of strategies to address
these concerns and rumors.

The sociodemographic variables sex, ethnicity, religion and
education were not significantly associated with COVID-19
vaccine acceptance at bivariate level, hence their exclusion
from the logistic regression model. Our study confirmed the
skepticism reported among young people in other studies.'>*”
This finding could be related to the rebellious nature of young
adults, perceived low risk, and a feeling of invincibility. The
influence of income on vaccine acceptance was not surprising,
as the effects of socioeconomic status on health behavior are
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Table 3. Logistic regression model for predictors of acceptability of COVID-19 vaccination among adults, Kano, Nigeria (N = 446).

Willing to accept COVID-19 vaccination Crude OR Adjusted OR
Characteristics N No. (%) p-Value (95% Cl) (95% Cl) p-Value
Sex .63
Male 226 113 (50.0) - -
Female 220 115 (52.3) - -
Age group 011*
<30 237 105 (44.3) Referent Referent
30-39 101 63 (62.4) 2.08 (1.29-3.36) 1.76 (1.14-2.99) .03*
40-49 72 42 (58.3) 1.76 (1.13-3.00) 1.26 (1.10-2.33) .01*
>50 36 18 (50.0) 1.26 (0.62-2.54) 0.60 (0.21-1.68) .20
Ethnicity 46
Hausa/Fulani 429 221 (51.5) - -
Others 17 7 (41.2) - -
Religion 44
Islam 440 226 (51.4) - -
Christianity 6 2(333) - -
Marital status .03*
Married 314 171 (54.5) Referent Referent
Single/widowed/divorced 132 57 (43.2) 0.64 (0.42-0.96) 0.82 (0.47-1.3) A48
Number of children .075
0-1 200 91 (45.5) Referent Referent
2-4 124 66 (53.2) 1.36 (0.87-2.14) 0.80 (0.44-1.46) .88
>5 122 71 (58.2) 1.67 (1.06-2.63) 1.06 (0.49-2.30) 40
Education 79
No Formal 52 27 (51.9) - -
Primary 30 17 (56.7) - -
Secondary 155 82 (52.9) - -
Post-secondary 209 102 (48.8) - -
Occupation .001*
Unemployed/student 157 67 (42.7) Referent Referent
Petty trading/farming 79 34 (43.0) 1.01 (0.59-1.75) 0.86 (0.47-1.59) .36
Civil service 101 53 (52.5) 1.48 (0.90-2.45) 0.73 (0.37-1.44) 27
Business 97 66 (68.0) 2.86 (1.68-4.86) 1.52 (0.80-2.90) 0.18
Others 12 8 (66.7) 2.69 (0.78-9.29) 1.92 (0.48-7.61) 75
Monthly income (Naira) .003*
<30,000 312 144 (46.2) Referent Referent
30,000-99,000 1 72 (64.9) 2.15 (1.38-3.37) 2.06 (1.12-3.80) 0.024*
>100,000 23 12 (52.2) 1.27 (0.55-2.97) 1.10 (0.39-3.02) 22
History of chronic medical disorder .039*%
Yes 51 33 (64.7) 1.88 (1.02-3.45) 1.90 (1.06-3.72) .032*
No 395 195 (49.4) Referent Referent
COVID-19 risk perception .008*
High 77 50 (64.9) 1.99 (1.19-3.31) 1.61 (1.13-2.81) .018*
Low 369 178 (48.2) Referent Referent
Concerned about COVID-19 vaccine safety .003*
Yes 350 162 (46.2) Referent Referent
No 96 66 (68.8) 2.03 (1.27-3.22) 1.71 (1.13-3.55) .026*
Concerned about COVID-19 vaccine efficacy <.001*
Yes 351 155 (44.1) Referent Referent
No 95 73 (76.8) 2.35 (1.47-3.76) 2.02 (1.14-4.11) 019*
Concerned about side effects of COVID-19 vaccine .036*
Yes 369 197 (53.4) Referent Referent
No 77 31 (40.3) 0.59 (0.36-0.97) 0.99 (0.47-2.11) 38
Concerned about rumors of infertility/de-population .036*
Yes 260 122 (46.9) Referent Referent
No 186 106 (57.0) 1.50 (1.03-2.19) 1.98 (1.24-3.18) .004*

*Significant at p < .05; OR: Odds Ratio, CI: confidence interval.
Hosmer-Lemeshow Chi-square = 4.93, p = .77.

The logistic model includes the following variables: Age group, marital status, number of children, occupation, monthly income, history of a chronic medical disorder,
COVID-19 risk perception, concerns about COVID-19 vaccine safety, concerns about COVID-19 vaccine efficacy, concerns about COVID-19 vaccine side effects, concerns

about rumors of infertility/depopulation.

well known.*®** Apart from the ability to pay, higher-income
earners are likely to be more educated, which could influence
their outlook and attitude toward community well-being.
Similarly, persons with co-morbidities are likely to have had
repeated contacts with the health system, thereby enhancing
health literacy and risk perception.”>”' In contrast, concerns
about vaccine safety and efficacy could discourage vaccine
uptake. This situation was the basis for halting the COVID-
19 vaccine roll-out in some countries.’>> Finally, the

inhibitory effects of rumors, mistrust, and conspiracy theories
on vaccine acceptance are expected,” pre-dated the COVID-19
pandemic,”®"** and led to the interruption of polio campaigns
in northern Nigeria.”®*” These effects underscore the impor-
tance of proactive steps by health authorities to understand and
address community concerns before vaccine roll-out.

Our findings suggest the need for a multi-pronged strategy
to improve vaccine acceptance. First, risk communication

should be employed to fill information gaps by adapting



evidence to the local context. Second, the revered traditional
and religious leaders should be considered strategic partners
for community engagement. Third, specific responses should
counter rumors and dispel conspiracy theories using conven-
tional and social media.

The strengths of this study include the mixed-methods
design, face-to-face interviews, and the conduct of the study
just as the COVID-19 vaccine rollout was occurring in Nigeria.
The qualitative component added participants’ voices and con-
textual depth to the survey responses. A limitation, however,
was the conduct of the study in one urban location in northern
Nigeria, restricting the potential generalizability of findings.

Conclusions

We found sub-optimal COVID-19 vaccine acceptance among
adults in Kano metropolis, in northern Nigeria. Acceptability
of the COVID-19 vaccine was influenced by co-morbidities,
respondent’s income, risk perception, concern about vaccine
safety, efficacy, and infertility-related rumors. We recommend
community engagement through revered traditional and reli-
gious leaders, the use of context-specific, evidence-based risk
communication strategies, and trust-building measures to
boost confidence and improve COVID-19 vaccine uptake in
similar settings.
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