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Abstract

The global public health impact of COVID-19 has been enormous, severe and grievous since its outbreak. The notable global
responses to mitigate and curb the COVID-19 pandemic include quarantine, isolation, total lockdown and vaccination. The
COVID-19 vaccination is a latter and current response with different levels of compliance across countries. This study
addresses the dearth of information on how acceptance of the vaccines relates to cases of COVID-19 across geo-political
zones in Nigeria. A quantitative design was employed for the study. Secondary data on COVID-19 cases and vaccination,
population census and GIS shapefiles of Nigeria were analysed using a descriptive classification method based on the Jenks
Natural Break Algorithm in ArcGIS Desktop 10.3. Findings revealed the South West showed high incidences of all COVID-
19 cases and moderate incidences of the first and second doses, but a high incidence of booster dose of the vaccination.
Meanwhile, the North West in which the COVID-19 cases showed low incidences had high rates of vaccination. This study
concludes that there is a regional variation in the incidences of COVID-19 cases and the administration of COVID-19 vac-
cination in Nigeria.
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Introduction

There seems to be nothing new in our world about public
health disasters as historical accounts provide us with sev-
eral instances of infectious diseases that had manifested
as endemic, epidemic and pandemic, respectively at local,
regional and global scales. These past experiences are
repeating themselves and such is the case of the deadly
virus resonating in the world today. First evolving as an
epidemic, there was an outbreak of the novel coronavirus
(COVID-19 or SARS-CoV-2) in Wuhan, a densely pop-
ulated city of over 14 million population and the trans-
portation hub of China (Zhu et al. 2020). At the early
stage, there were spatially dispersed confirmed cases of
COVID-19 in the city, with some cases purportedly linked
to Wuhan Seafood Wholesale Market (Wu et al. 2020). By
February 19, 2020, the city had been badly hit by the virus
with 44,412 infection cases and 1497 deaths (Zhu et al.
2020); a situation to be accounted a disaster. The city of
Wuhan was therefore totally locked down to contain the
virus but before then, human mobility had already caused
the spread of coronavirus to cities within China. Cases evi-
dent throughout China as of 24 February 2020 were 2663
deaths, 77,658 confirmed cases and 2824 suspected cases
(National Health Commission of the People’s Republic
of China (NHCPRC) 2020). Three thousand, three hun-
dred and forty-three deaths from a total of 83,157 cases
of coronavirus were reported in China up to April 7, 2020
(Wang et al. 2020).

Over time, the whole world was taken by surprise by
the novel coronavirus. Since inter-country travel restric-
tions were delayed, migration had concomitantly caused
the spread of coronavirus to countries outside China. The
USA and many European countries such as Italy, Spain, Iran,
France and the UK started accounting for their losses. Afri-
can countries are not exempted, as the first case of COVID-
19 was discovered in Egypt on 14 February (World Health
Organisation 2020). In Nigeria, the recorded coronavirus
index case was in Lagos on February 27 in respect of an
Italian national who flew in from Milan, a hotspot in Italy
(Nigeria Centre for Disease Control 2020). By the second
week of the third month in the first quarter of 2020 (March
11 precisely), there was a declaration of a pandemic while it
was evident that 114 countries had been affected by COVID-
19 with 118,000 cases worldwide and a global death toll of
4291 persons (World Health Organisation 2020). Individual
countries’ attempts at combating the spread of COVID-19
were not proactive because many lately started responding
with travel restrictions to and fro places of high cases of
coronavirus infections and deaths.

The global public health impact of COVID-19 has been
enormous, severe and grievous since its outbreak. Aside
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from the health impact of the virus, the situation around
COVID-19 has social, economic and political dimensions
(Akanmu et al. 2020; Demirbas et al. 2020; Lebni et al.
2020; Nakaduna et al. 2021). Foremost, the economies
of countries affected by the COVID-19 pandemic took
a severe downturn as different sectors of the economy
including transportation, tourism and travel, entertain-
ment, education and finance were affected by the COVID-
19 quarantine and lockdown measures (Dey and Loewen-
stein 2020; US Department of Labour 2020). Besides the
economically important human capital lost to COVID-19
death, there are other consequences including loss of
employment, reduction in patronage, sales and revenues
for businesses and reduction in family and household
incomes. Socially, people’s lifestyles were disrupted by
restrictions placed on social gatherings. Politically, more
new policies were formulated with huge financial backing
to meet the needs of the population.

In Nigeria, to be specific, the social impact comprised
an increase in organised crime, rising levels of cybercrime,
violent crime, gender-based domestic violence and extraju-
dicial killings, while palliative fraud, the spread of poverty
to urban areas, underemployment and unemployment as well
as hunger and starvation, among others, were found to be
the economic effects of the COVID-19 pandemic (Gom-
ment et al. 2022). Furthermore, major economic impacts
are at first attributed to external shocks, including weakened
global demand for oil and a global economic recession while
COVID-19 only dwelt on these existing conditions to further
negatively impact the nation (Andam et al. 2020). Accord-
ing to these authors, there are therefore four major impact
channels by which the economic position of Nigeria could
be measured. These are “(i) government revenue shortfalls;
(i1) reduced foreign remittances; (iii) direct impacts from
a 5-week “lockdown” policy that restricted movement of
people and economic activities within the Federal Capital
Territory (FCT) Abuja, and Kano, Lagos and Ogun States,
as well state-level lockdowns lasting 8 weeks in Akwa Ibom,
Borno, Ekiti, Kwara, Osun, Rivers and Taraba States; and
(iv) indirect impacts of the lockdown policies on the rest of
the country outside of the affected sectors or areas” (p. 146).

Notable global responses to mitigate and curb the
COVID-19 pandemic are quarantine and isolation of infected
persons, hand washing and sanitising, use of personal pro-
tective equipment, social distancing as well as restriction
of movement, total lockdown and vaccination (Cirrincione
et al. 2020; Filonchyk and Peterson 2020; Dadras et al. 2021;
Odunsi et al. 2022). The COVID-19 vaccination is a lat-
ter and current response with different levels of compliance
across countries (Cordina et al. 2021; Lindholt et al. 2021).
Drawing on the vaccination programme in Nigeria, the gov-
ernment has been administering COVID-19 vaccines to its
population. Some studies (Elimian et al. 2020; Okoroiwu
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et al. 2020; Okoroiwu et al. 2021) have provided information
on the incidence of COVID-19 while others (Onanuga et al.
2020; Adeleke et al. 2022; Hassan et al. 2022; Odunsi et al.
2022; Olu-Abiodun et al. 2022) on acceptance of COVID-19
vaccines. Little is known about the incidences of the admin-
istration of vaccination vis-a-vis the incidences of COVID-
19 cases in the geo-political zones in Nigeria. Hence, a
dearth of information on how acceptance of the vaccines
relates to cases of COVID-19 across geo-political zones in
Nigeria. This raises the questions: (i) what are the incidences
of COVID-19 cases across the geo-political zones? And (ii)
what are the incidences of COVID-19 vaccination across the
geo-political zones?

Providing answers to these questions would provide infor-
mation on the nature of COVID-19 cases in the different
geo-political zones in Nigeria. It would likewise provide
information on the acceptance and hesitancy of the vaccine
by the public in the geo-political zones. This information
would help identify the health risks that COVID-19 posed
to the Nigerian population in the geo-political zones in the
country. The information would therefore be able to direct
the approaches and strategies required for COVID-19 policy
amendments and decision adjustments. Based on the forego-
ing, the study embarked on spatially analysing the variation
in COVID-19 pandemic and the vaccination of the Nigerian
population.

Literature Review: COVID-19
and Geographic Information System

Globally, spatial analysis has been used since the COVID-19
outbreak to describe and explain the geographic context of
the pandemic. The contemporary spatial analysis approach
is the geographic information system (GIS) which Aronoff
(1989) defined as a manual or computer-based set of pro-
cedures for storing and manipulating geographically refer-
enced data. The computer-based GIS is a system of hard-
ware, software and processes that supports the collection,
management, modification, analysis, modelling and display
of geographically referenced data to solve complex plan-
ning and management challenges (Rhind 1989). It integrates
different components consisting of computer software and
hardware, data, methods and personnel and allows for auto-
mation and a high level of accuracy (Ali 2020). Contempo-
rary GIS is therefore described as a science and technology
that revolve around empirical methods and computer-based
applications in the collection, analysis, visualisation and
management of spatially referenced real-time data. In other
words, a series of computerised techniques and methods are
involved to acquire, analyse, display and manage real-world
geographic data for policy formulation and decision-making
purposes.

In 2020, numerous studies (Guan et al. 2020; Liu et al.
2020; Mo et al. 2020; Raju 2020) were published on GIS
application to COVID-19 across the globe. Guan et al.
(2020) earlier on reviewed 63 scholarly articles that focused
on the geographical aspect of the COVID-19 pandemic
using geospatial and geo-statistical analyses. The five dis-
ease mapping categories identified from the articles are
spatiotemporal analysis, health and social geography, envi-
ronmental variables, data mining and web-based mapping.
The review is one of the early resources that provides an
extensive understanding of the development of technolo-
gies used in the management of this significant pandemic of
the twenty-first century while offering helpful information,
insights and guides for future research and bibliographic
searches. Since this first scoping review, more works have
been published to demonstrate the application of GIS in
COVID-19 worldwide.

Another scoping review of COVID-19 geospatial articles
was conducted by Fatima et al. (2021). The authors reviewed
74 articles while focusing on four main themes which are
the spatial techniques, software used and geographic extent
of the selected articles. It was found that most studies were
“ecological-based”. Space-time scan statistics, clustering
and hotspot analysis and regression “modelling” were the
most frequently employed spatial techniques. In applying
spatial analysis for disease mapping, exposure mapping and
epidemiological modelling, researchers employed a variety
of spatial and statistical software. In addition, it is primar-
ily concentrated in China, Brazil and the USA, which are
countries in the Asian and American continents. There are
still many studies published in 2021 that were not captured
in the scoping review. One of these is Moazzam et al. (2021)
which focused on spatiotemporal mapping of COVID-19
pandemic in Italy. The data collected on active, recovery,
death and confirmed cases were from January 2020 to
August 23, 2021. According to the data, the total number of
reported COVID-19 cases in Italy was 4,168,699, of which
128,715 died, 3,904,429 recovered and 135,555 were still
active carriers. The data were analysed using the inverse dis-
tance weighting (IDW) geospatial method. Findings revealed
that the emergence of COVID-19 in Italy has significantly
affected the urban areas such as Bologna, Florence, Milan,
Naples and Rome. The study demonstrated how the geo-
spatial method has played an important statistical role in
tracking COVID-19 cases by identifying locations of high
prevalence. Thus, spatial methods are recognised as impor-
tant tools in statistically assessing the spread of disease and
its control in populations.

Wang et al. (2020) worked on geospatial analysis of
COVID-19 in China. The cumulative outcomes for each of
confirmed, cured and death cases of the new-type corona
pneumonia from January to July 2020 were connected with
the vector map of China using the spatial analysis function
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of ArcGIS and the statistical function of Microsoft Excel.
The results revealed that COVID-19 was primarily concen-
trated in Hubei province at the time, spreading to the nearby
provinces of Hunan, Henan, Jiangxi and Anhui. In addition,
only a small number of areas experienced sudden occur-
rences of COVID-19. Another study conducted by Jesri et al.
(2021) used local indicators of spatial association (LISA)
to perform the geographical analysis of COVID-19 in Qom
province, Iran. The objective was to assess how geographic
factors associated with the prevalence of COVID-19 infec-
tion through spatial analysis could have an impact on public
health initiatives aimed at containing the virus. COVID-19
data from February 19th to September 30th, 2020 were ana-
lysed using Moran coefficient in a GIS environment, and the
LISA method was used to compute the spatial autocorrela-
tion of COVID-19 for different urban districts of the prov-
ince. The study estimated the COVID-19 prevalence in the
province as 356.75 per 100,000 populations and provided
that its pattern of spatial distribution is clustered.

A number of studies (Szilagyi et al. 2020; Cordina et al.
2021; Guidry et al. 2021; Lindholt et al. 2021) have high-
lighted and discussed several factors responsible for accept-
ance of or hesitancy in COVID-19 vaccine. In Europe, vac-
cine acceptance varies greatly by country, from 83% in
Denmark to 47% in France and Hungary. The non-accept-
ance of vaccines is linked to conspiratorial thinking, no trust
in authorities and scientists and a lack of concern about
COVID-19. In the USA, Cordina et al. (2021) found that
respondents hesitated in taking the vaccine with 32.6% say-
ing they were doubtful and 15.6% saying they were unwill-
ing to receive the vaccine. The main justification given for
refusing to receive the vaccine was a lack of vaccine safety.
However, those who were willing to take the vaccine stated
their reasons to include the belief that the COVID-19 vac-
cine will protect one’s health, respect for medical profession-
als’ opinions regarding the COVID-19 vaccine’s efficacy,
having received the influenza vaccine the previous year and
encouraging one’s elderly parents to receive the vaccine.

In Africa, studies (Ackah et al. 2022; Berihun et al. 2021;
Dubik 2022) have also established different scenarios of vac-
cination in terms of acceptance and hesitation. With a focus
on Nigeria, a study by Al-Mustapha et al. (2022) with 3076
recruited participants revealed a 50.7% acceptance rate for
COVID-19 vaccination while a literature review (Olu-Abio-
dun et al. 2022) of 10 articles on the six geo-political zones
of Nigeria with 9287 survey participants showed that the
adult vaccination acceptance rate ranged from 20.0 to 58.2%.
However, based on the true population, Odunsi et al. (2022)
showed that 191 million people in Nigeria (97.95%) have
not yet received their first dose of COVID-19 vaccination,
which is an extremely low acceptance rate when compared
to population shares overall. Not everyone who received the
first dose also received the second dose, even though the
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low acceptance rate of the first dose was maintained. There-
fore, less than 1.5 million persons (0.27%) in Nigeria have
received all of their vaccination.

Using an exploratory research design, Busari and Nwok-
poro (2023) investigated the access to and use of COVID-19
vaccine in Ebonyi State, Nigeria. The results demonstrated
that disparity exists in vaccine acceptance across urban and
rural areas in Ebonyi state. This disparity is also evident in
people with disabilities and those with underlying health
issues. It was found that access to vaccine was moderate,
with a large portion of the state’s population not obtain-
ing the vaccine. The knowledge of peers or family members
who had received the COVID-19 vaccination was one of the
social determinants of health that influenced vaccine accept-
ance. This study concluded that there is vaccine disparity at
all levels, with the donated vaccines expiring at an alarming
rate despite low acceptance. However, the findings cannot
be generalised for the country because the sample used is
not a representative of the Nigerian population. As a result,
there is a dearth of information about the country’s variance
in vaccine acceptance, prompting this study.

Various determinants of the administration of COVID-
19 vaccination have been documented (Abedin et al. 2021;
Abubakar et al. 2021; Ayodele et al. 2021; Bhadra et al.
2021; Mishra et al. 2021; Adeleke et al. 2022; Olu-Abiodun
et al. 2022). For example, Adeleke et al. (2022) indicated
socioeconomic attributes including gender, age, income and
religion as factors responsible for the acceptance and non-
acceptance of COVID-19 vaccines in Nigeria. Olu-Abiodun
et al. (2022) further stated that misinformation, worries
about negative side effects and conspiracy beliefs were the
causes of vaccine resistance. Inferences from the reviewed
literature showed the likely causes of the low turnout rate in
acceptance of COVID-19 vaccine in the geo-political zones
of Nigeria. The causes include knowledge and awareness,
attitude, education, culture, transparency and accountability,
conspiracy theories and scepticism towards authorities and
politics.

The implications drawn from the foregoing studies have
shown that within the context of the COVID-19 pandemic,
GIS has provided many advantages. One, GIS provides
such a benefit as integrating several aspects of location-
related COVID-19 data to relay real-time information on
the incidence, prevalence and spread of the infection. Two,
such information is necessary for monitoring, curtailment
and management of the pandemic. There is, however, lit-
tle information on GIS-based works relating COVID-19
cases to vaccination in Nigeria. The few available ones
have addressed these events in isolation. In bridging this
gap, this study presents the mapping of both the pandemic
and vaccination in Nigeria, thus adding to the body of GIS
and COVID-109 literature. The GIS method also provides a
spatial context for the available non-spatial COVID-19 cases
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and vaccination data in Nigeria. Furthermore, the method
provides a theoretical ground to better understand the data
based on natural classification.

Materials and Methods

The study area is Nigeria, the sixth largest population in the
world (World Population Review 2023) and the most popu-
lous country in Africa (World Population Review 2022). The
country is located in West Africa and lies within longitude
3° and 14° and latitude 4° and I4°. It is bordered to the north,
west, east and south by the Republic of Niger, Republic of
Benin, Republic of Niger and the Atlantic Ocean, respec-
tively. It measures an estimated 1050 km from north to
south and 1200 km from east to west, thereby occupying a
landmass of 923,769 km?. The country has thirty-six States
and the Federal Capital Territory and is regionalised into
six geo-political zones, namely: North Central, North East,
North West, South East, South and South West (Fig. 1). The
climatic condition of Nigeria comprises the dry and wet sea-
sons with savannah vegetation in the North and the rain for-
est vegetation in the South.

Table 1 The population of Nigeria by geo-political zone

S/N  Geo-political zone Population ~ Area (km?) Population

density (pop./
km?)

1 North Central 29,157,326 242,425 1.035

2 North East 28,182,725 272,451 0.514

3 North West 54,839,886 193,088 3.256

4 South East 16,845,106 29,525 0.506

5 South South 33,321,701 84,587 0.859

6 South West 38,788,518 75,665 0.193

Total 201,135,262 655,316

Estimated from 2019 Population Census of National Population
Commission

Source: National Bureau of Statistics (2020), https://infomediang.
com/largest-geopolitical-zone-by-land-area-nigeria/

Nigeria is a country of 201,135,262 population
(Table 1), and the major tribes in the country comprise
the Yorubas, Igbos and Hausas. According to the literature
(Bashir 2006; Okereke 2013; Oguche 2018; Oguche et al.
2018), the North Central is predominantly occupied by the
Tiv, Idoma and Nupe; North West by the Hausa and Fulani
ethnic groups and North East by the Kanuri, Tiv and Jukun.
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Fig.2 Regional distribution of COVID-19 cases: the number of confirmed cases per 100,000 population across the six geo-political zones in

Nigeria

The major economic activity in this zone is agriculture
including crop production and livestock rearing. The South
East is occupied by the Igbo; South by the Ijaw, Itsekiri and
Urhobo and South West by the Yoruba. These people are
majorly involved in commercial and industrial activities.
Estimations (Table 1) also indicated that the North West
has a high population density, followed by the North Cen-
tral, South , North East, South East and South West. The
prevailing transport mode in all the geopolitical zones is
by road, with several major highways linking the regions,
although rail, air and water transports are operational (Oni
and Okanlawon 2006; Adetola 2014).

A quantitative design was employed in this study using
secondary data that were descriptively analysed. The data
obtained were (1) COVID-19 cases, (2) COVID-19 vacci-
nation, (3) population census and (4) GIS shapefiles. The
COVID-19 cases data for Nigeria were downloaded from
the website of Nigeria Centre for Disease Control (NCDC)
(https://covid19.ncdc.gov.ng) as a comma separated value
(csv) file. The COVID-19 cases data file is dated 24th
October—6th November 2022 which was the last update at
the time of data collection for this study. The COVID-19
vaccination data for the country were downloaded from
the National Primary Health Care Development Agency
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(NPHCDA) (https://nphcda.gov.ng/), an agency charged
with the primary health care system in Nigeria and respon-
sible for the administration of the COVID-19 vaccines in
the country. Similarly, the COVID-19 vaccination data from
NPHCDA was dated 24th November 2022, being the last
update at the time of data collection for this study. The data-
set was downloaded as a csv file.

Table 2 Estimated COVID-19 cases per 100,000 population

Cases Rating Lower limit Upper limit
Confirmed Low 370 600
Moderate 601 1740
High 1741 3385
Recovery Low 357 587
Moderate 588 1681
High 1682 3304
Death Low 6 8
Moderate 9 22
High 23 33
Active Low 3 7
Moderate 8 18
High 19 47
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Nigeria

The currently available information on the Nigerian
population is the estimated 2019 population census. The
dataset was obtained from the National Population Com-
mission as contained in the National Bureau of Statistics
(2020) documentation (https://nigerianstat.gov.ng/elibr
ary). The GIS data comprised three different shapefiles for
administrative boundaries at national/country, state and
local levels, depicted as level- 0, 1 and 2 data, respectively.
The level-0 data comprised only one (1) feature; the level-1
contained thirty-eight (38) features and the level-2 con-
tained seven hundred and seventy-five (775) features. This
is based on the conventional standard for shapefile designa-
tion as “endorsed by the Office of the Surveyor General of
the Federal Republic of Nigeria (OSGOF) and the IMWG
Feb 2017 (Humanitarian Data Exchange 2020). All these
shapefiles were downloaded from an open-source website
of DIVA-GIS (https://www.diva-gis.org/gdata). These data
are available in the geographic coordinate system (GCS)
with a global datum of WGS84 (EPSG: 4326).

The data obtained were analysed using a descriptive classifi-
cation method based on the Jenks Natural Break Algorithm. The
tools utilised were Microsoft Excel, version 2016 (MS Excel
2016) and ArcGIS Desktop 10.3. The csv files containing the

cases of COVID-19, the distribution of COVID-19 vaccines and
population census were imported into MS Excel 2016. The data
collected for the Nigerian States were categorised by geo-polit-
ical zones. The data were later exported as one csv file which
served as attribute data in the GIS environment. The shapefiles
for Nigeria were collected as designated above.

In the GIS datasets for Nigeria, shapefiles for the geo-
political zones are non-existent since those available are for
the country (national), states and local government areas.
The way out was to produce these shapefiles. The follow-
ing stages were then involved in the process: (1) the Nigeria
national boundary and state shapefiles were loaded into the
ArcGIS 10.3a environment from a repository on the computer
desktop. (2) The state shapefiles were extracted by their geo-
political zone using the attribute query, and each geo-political
zone was exported as a shapefile into the repository. (3) The
water body was likewise extracted using the attribute query
and exported to the repository. (4) All geo-political zones and
water body shapefiles were re-imported from the repository
into the GIS environment. (5) Each geo-political zone shape-
file was geo-processed using the Dissolved Tool. (6) All the
dissolved geo-political zones’ shapefiles and that of the water
body were again geo-processed using the Merge Tool.
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Fig.4 Regional distribution of COVID-19 cases: the number of death cases per 100,000 population across the six geo-political zones in Nigeria

The output of this process was the geo-political zone
shapefiles of Nigeria which was further utilised in this study.
As such, the csv file containing the attribute data (COVID-
19 cases, COVID-19 vaccination and population census)
was later joined to the Nigerian geo-political zone shapefiles.
All the data were used to produce thematic maps in the GIS
environment based on the Jenks natural break classification.
According to Chen et al. (2013: 47), this kind of classification
also termed “the Jenks optimisation method, is a data clas-
sification method designed to determine the best arrangement
of values into different classes. This is done by seeking to
minimise each class’s average deviation from the class mean,
while maximising each class’s deviation from the means of
the other groups”. In essence, the thematic maps descriptively
show COVID-19 cases and the acceptance of COVID-19 vac-
cination using Choropleth maps. All the data was normalised
using the population of each geo-political zone. The outputs
were further computed in MS Excel 2016 to show the inci-
dence of COVID-19 cases and the acceptance of COVID-19
vaccination by the share of the population across the geo-
political zones.

@ Springer

Results and Discussion

Results on COVID-19 Cases by the Share
of the Population

The first research question (what are the incidences
of COVID-19 cases across the geo-political zones?) is
answered by rating the COVID-19 cases. As presented
in Fig. 2 and Table 2, the South West is rated high, the
South and North Central are rated moderate and the
South East, North West and North East are rated low.
The Fig. 3 and Table 2 show that the South West is rated
high, the South and North Central are rated moderate
while the South East, North West and North East are
rated low. Furthermore, the South West is rated high,
the South and North Central are rated moderate and the
South East, North West and North East are rated low
(Fig. 4, Table 2). Lastly, Fig. 5 and Table 2 indicate that
the South West and North Central are rated high, the
South is rated moderate and the South East, North West
and North East are rated low.
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Fig.5 Regional distribution of COVID-19 cases: the number of active cases per 100,000 population across the six geo-political zones in Nigeria

Results on COVID-19 Vaccination by the Share
of the Population

The results of the second research question (what are the
incidences of COVID-19 vaccination across the geo-politi-
cal zones?) are provided in this section. The results (Fig. 6,
Table 3) of the first dose of COVID-19 vaccination indicate
that the North West is rated high, the South West and North
Central are rated moderate and the North East, South East and
South are rated low. Considering the results (Fig. 7, Table 3)
of the second dose, the North West is rated high the South
West, North Central and North East are rated moderate and the
South East and South South are rated low. The results (Fig. 8,
Table 3) for the booster dose show that the North West, North
Central and South West are rated high, the North East and
South East are rated moderate and the South South is rated low.

Discussion
COVID-19 is not only infectious but deadly and as a

pandemic has inflicted social and economic pains on the
global population. Worldwide, there are several severe

cases of confirmed infected persons, recoveries and deaths.
The tested and active (current) cases are not left out. The
COVID-19 vaccine is an essential weapon in the fight
against the pandemic, and a huge amount of resources have
been invested in its development (Lindholt et al. 2021). The
brands of vaccine developed and recommended by the World
Health Organisation include Johnson & Johnson, Sinop-
harm, CanSino Biologics Ad5-nCoV-S, Pfizer-BioNTech,
Sinovac, Covovax Modena (mRNA-1273), COVAXIN,
Novavax and Oxford/AstraZeneca. The vaccine is expected
to be widely accepted as a way to control the spread of the
virus to mitigate its negative impacts. However, many people
in both developed and developing countries have shown dif-
ferent dispositions to the acceptance of COVID-19 vaccines
at personal and public levels.

In Nigeria, COVID-19 cases and dispositions to accept-
ance of the vaccine require urgent attention through the
lens of the data obtained by dedicated government agen-
cies. In the North Central region, this study found a mod-
erate incidence of confirmed, recovery and death cases of
COVID-19. This region also had moderate incidences of
the first and second doses of COVID-19 vaccination and a
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Fig.6 Regional distribution of COVID-19 vaccinations: the number of first doses per 100,000 population across the six geo-political zones in

Nigeria

high incidence of booster dose. This may suggest that the
people in the North Central region are more receptive to
the COVID-19 vaccination programme and are likely to
comply with booster dose recommendations. The North
East region, on the other hand, had low incidences of
COVID-19 cases, indicating that the preventive measures
put in place might be working in this region. However, the
low incidences of the first dose of the COVID-19 vaccina-
tion may suggest that the people in this region may be less
receptive to the vaccine or have limited access to it. The
moderate incidences of the second and booster doses could
suggest that the vaccination campaign has been effective in
convincing people who initially refused to take the vaccine.
In the North West region, all COVID-19 cases showed
low incidences. This is a positive indication and it could
suggest that the preventive measures put in place, such as
social distancing and wearing of face masks, are working
in this region. The high incidences of vaccination in this
region could indicate that the people are more receptive to
the vaccination programme, or there might be better access
to the vaccine in this region.

The South East region also showed all COVID-19 cases
indicating low incidences which is proper for public health
outcomes. However, the low incidences of the first and
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second doses of the vaccination suggest that the vaccina-
tion campaign may not have been as effective in this region.
The moderate incidence of the booster dose could indicate
that people in this region are more receptive to booster dose,
or there might be better access to booster dose compared to
the initial doses. The South West region showed high inci-
dences of all COVID-19 cases. This situation is alarming.
However, the moderate incidences of the first and second
doses could suggest that people in this region are receptive
to the vaccination programme. The high incidence of the

Table 3 Estimated COVID-19 vaccination per 100,000 population

Vaccination Rating Lower limit Upper limit
First dose Low 28,812 41,032
Moderate 41,033 53,395
High 53,396 114,553
Second dose Low 113,899 159,873
Moderate 159,874 302,432
High 302,433 448,655
Booster dose Low 10,000 10,222
Moderate 10,223 26,503
High 26,504 55,667
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Fig. 7 Regional distribution of COVID-19 vaccinations: the number of second doses per 100,000 population across the six geo-political zones in

Nigeria

booster dose could indicate that the people in this region
are more receptive to booster dose, or there might be better
access to booster dose in this region. The South South region
has moderate incidences of all COVID-19 cases. This could
suggest that the preventive measures put in place, such as
social distancing and wearing of face masks, are working
in this region. However, the low incidences of all doses of
the vaccination could suggest that the vaccination campaign
may not have been as effective in this region.
Understanding the underlying factors that might be
responsible for the observed variations in COVID-19 cases
and vaccination rates across the regions is crucial. However,
the findings of this study have been unable to provide the
factors influencing acceptance and hesitancy of the vaccines
and the rationales behind them. This is because they are
not inherent in the available data. The rationales are, how-
ever, not farfetched being the results of current research.
For instance, the population density of a region might affect
the spread of COVID-19 in line with provisions of extant
studies (Abubakar et al. 2021; Ayodele et al. 2021; Bhadra
et al. 2021). More so, the availability and accessibility of
COVID-19 vaccines might also vary across the regions,
and this might impact the vaccination rates. These issues
have also been put forward in literature (Abedin et al. 2021;

Mishra et al. 2021). To sum up, since vaccination, along-
side other preventive measures such as social distancing and
wearing of face masks, are essential to controlling the spread
of COVID-19 in Nigeria, and all its regions, tailoring the
preventive measures to suit the peculiarities of each region
in the country is significant.

Conclusion and Implications

The study focused on COVID-19 pandemic and the vac-
cination in Nigeria. In summarising the findings, the North
Central, with moderate incidences of COVID-19 confirmed,
recovery and death cases, has moderate incidences of first
and second doses of COVID-19 vaccination and a high inci-
dence of the booster dose. The North East which has low
incidences of COVID-19 cases has a low incidence of the
first dose of the vaccination and moderate incidences of the
second and booster dose. In the North West, all the COVID-
19 cases showed low incidences but the vaccination showed
high incidences. The South East also has all the COVID-19
cases indicating low incidences with the first and second
doses of the vaccination also indicating low incidences, but
the booster dose indicated a moderate incidence. The South
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Fig. 8 Regional distribution of COVID-19 vaccinations: the number of booster doses per 100,000 population across the six geo-political zones

in Nigeria

West showed high incidences of all COVID-19 cases, mod-
erate incidences of the first and second doses, but a high
incidence of the booster dose. Finally, the South South indi-
cated moderate incidences of all the COVID-19 cases but
low incidences of all the doses of the vaccination.

This study concludes that there is a regional variation in
the incidences of COVID-19 cases and the administration
of COVID-19 vaccination in Nigeria. Although the study
employed a basic descriptive analysis, the results are gen-
eralisable as the COVID-19 data collected are about the
Nigerian population (true population not sample popula-
tion). Hence, the analysis requires no inferential statistics
indicating causality between COVID-19 incidence and
acceptance of COVID-19 vaccines. Based on the find-
ings, it is recommended that the population of South West
Nigeria should be more cautious of COVID-19 protocol
and should also respond more to the COVID-19 vaccina-
tion programme. In addition, it is crucial to ensure that
there is equitable access to vaccines across all regions of
Nigeria to achieve herd immunity and control the spread
of COVID-19. It is therefore recommended that the Nige-
rian government should intensify efforts towards creating
awareness about the importance of taking the COVID-
19 vaccine, especially in regions with high incidences
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of COVID-19 cases and among populations with lower
vaccination rates. This could be done through commu-
nity engagement programmes, mass media campaigns and
other targeted interventions.

Finally, the peculiarities of each zone in terms of cultural
practices, population density and transport, among others,
might have contributed to the variation that is evident in this
study. Further studies are therefore required to confirm the
underlying factors responsible for these variations and tailor
preventive measures and vaccination campaigns to suit the
peculiarities of each region. It should also be noted that the
study has a limitation which suggests that the COVID-19
data utilised are likely to be dated at the publication period
with more updates released by agencies in charge. It is there-
fore expected that this kind of study will continue into the
future as much as more updated COVID-19 data are made
available.
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