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Abstract Nigeria is currently the worst COVID-19 affec-

ted country in West Africa in terms of morbidity and

mortality amid ECOWAS’s recent proclamation of the

country as the region’s COVID-19 Response Champion. It

is against this background that this paper analysed the

geographical distribution of confirmed COVID-19 cases

and fatalities in West Africa, with a view to understanding

why Nigeria is at the heart of the pandemic in the sub-

continent. The research relied on COVID-19 data and other

health, demographic, transport, economic indicators from

published sources. Pearson correlation technique and sim-

ple linear regressions were useful in discerning associations

between COVID-19 and explanatory factors in West

Africa. In order of importance, Nigeria, Ghana and Senegal

were the top three on the morbidity list while Nigeria, Mali

and Niger had the largest number of fatalities as at June 11,

2020. Results show that the population size and air traffic

had significant impact on both COVID-19 morbidity and

mortality in West Africa. In addition, Nigeria’s large

population size and high air traffic volume did not only

increase its susceptibility to the viral infection but also

accounted for its being an outlier in the sub-continent. The

study recommends that a cautious and gradual reopening of

the borders should be considered by member states of the

sub-region while behavioural avoidance measures are

being enforced till a vaccine is found.
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1 Introduction

On December 31, 2019, a cluster of pneumonia-like

infection was detected in Wuhan of Hubei Province, China.

The infection is claimed to have originated from a seafood

market in the city. It was first named nCov19 and later re-

labelled as COVID-19 or better known as the Coronavirus

Disease. The virus is transmitted by air droplets; spreading

through person-to-person contact. Its symptoms include

cough, fever, headache, shortness of breath, and respiratory

difficulty. Given its magnitude, the World Health Organi-

zation (WHO) on the 30th January 2020, classified

COVID-19 as a Public Health Emergency of International

Concern and subsequently a pandemic on March 11, 2020

[1]. As of June 11, there were over 7 million confirmed

cases and over 400,000 deaths that were associated with

COVID-19 [2].

Reports from the Africa Centre for Disease Control

(Africa CDC) [3] affirmed that the first case of coronavirus

in Africa was reported in Egypt on 14th February, 2020.

The second case was reported in Algeria on the 25th

February, 2020, increasing the number of affected coun-

tries in Africa to two. Since then, there has been a rapid

increase in the number of confirmed COVID-19 cases on

the continent and in its adjoining islands [3]. Most of the

index cases were reported to have been imported. For

instance, according to the National Institute for Commu-

nicable Diseases (NICD) [4], South Africa, and the Nigeria

Centre for Disease Control (NCDC) [5], the index cases in

both South Africa and Nigeria were from travellers who
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flew in from Italy, which at the time was slowly emerging

as Europe’s epicentre. The virus is now present in every

part of Africa; contrary to earlier reports that the coron-

avirus may not survive in Africa because of the continent’s

generally high temperature [6].

Nigeria, on the 27th February, 2020, became the third in

Africa, and the first in West Africa to report a case of

COVID-19. Subsequently, the virus later reached the other

fourteen countries of West Africa at different points in

time. However, it is pertinent to note here at the onset of

the COVID-19 outbreak in West Africa, Ghana, prior to 17

May, 2020, was the worst affected country in the region.

Later, Nigeria overtook Ghana, becoming the country with

the largest number of infections on the 17th May, 2020 [7].

Since then, it has not only remained the country with the

highest number of COVID-19 morbidity but also the lar-

gest mortality. This unenviable status is against the back-

drop of the Economic Community of West African States

(ECOWAS)’s recent proclamation of Nigeria as the

Regional Champion against COVID-19 [8] with the hope

that Nigeria would lead and effectively coordinate the rest

of the subcontinent in the prevention and control of

COVID-19.

Within the context of West Africa, Nigeria is a major

regional player. The country has the largest population size

(206.1 million) in West Africa [9] which is more than 50

percent of the sub-region’s population. Besides the fact it is

home to the headquarters of the Economic Community of

West African States (ECOWAS), Nigeria is a strong pillar

in the political and economic affairs of this regional

community. In terms of air passenger traffic, Lagos,

Nigeria is West Africa’s major air traffic hub with about 2

million passengers in 2019 [10]. West Africa, however,

had earlier faced an Ebola outbreak in 2014, which the

World Health Organisation (WHO) had declared as a

Public Health Emergency of International Concern.

The relatively poor health infrastructure in the sub-

continent partly accounted for the rapid spread of Ebola in

some parts. The literature shows two conflicting viewpoints

on how West Africa’s Ebola outbreak history makes its

(un)prepared for COVID-19. On one hand, the generally

dysfunctional health sector was envisaged to hamper West

Africa’s preparedness against COVID-19. [6:e631] support

this view: ‘‘many west African countries have poorly

resourced health systems rendering them unable to quickly

scale up an epidemic response’’. On the other hand, West

Africa, given the Ebola episode, would be better prepared,

comparatively speaking, for COVID-19 because of the

quality of disease surveillance, testing capacity and contact

tracing [11]. The background information on Nigeria and

West Africa therefore provides a strong justification for

this enquiry. We certainly hope that these findings would

not only point Nigeria but also West Africa in the right

direction with respect to an effective response in disease

prevention and control.

Based on the foregoing, the thrust of this research is to

(1) examine the geographical distribution of COVID-19

morbidity and mortality in West Africa (2) identify the

country level drivers of COVID-19 and (3) determine the

position of Nigeria in the health crisis within West Africa

using retrospective COVID-19 data. The paper is struc-

tured as follows. The section that follows the introduction

touches on the data sources and methods. The third section

shows the study results. The fourth section contains the

discussion of the results. Finally, the paper ends with

conclusion and recommendation.

2 Methods

Secondary data from several published sources such as the

West African Health Organisation (WAHO) [7], 2019

World Population Data Sheet of the Population Reference

Bureau [12], African Statistical Yearbook 2019 of the

African Development Bank (AfDB) [13], Diabetes Atlas of

the International Diabetes Federation (IDF) [14], the Uni-

ted Nations Development Programme (UNDP)’s Human

Development Report 2019 [15] and the International Civil

Aviation Organization (ICAO) [16] formed the basis of the

study’s analysis. Retrospective COVID-19 morbidity and

mortality cases in fifteen countries of West Africa as at

June 11, 2020 were obtained from the WAHO while the

country level information on air traffic movement, popu-

lation size, urban population, fine particulate matter, tourist

arrivals, net migration, population below the poverty line,

percent population 65 years and above, population density,

doctors/hospitals per 10,000 persons, human poverty index,

human development index, poverty incidence, paved roads,

population using basic sanitation facilities and diabetes

prevalence were culled from PRB [12], AFDB [13], IDF

[14], UNDP [15] and ICAO [16]. These variables were

selected based on their perceived association with COVID-

19 [17, 18].

Pearson correlation technique was useful in discerning

the nature of relationship between the spread of COVID-19

and explanatory factors, while the simple linear regression

(the step-wise technique) identified the impact of signifi-

cant explanatory variables on the geographical distribution

of COVID-19 cases in West Africa. Scatter plots were

designed to give the visual clarity to Nigeria’s relative

position in the pandemic in West Africa. Three dimen-

sional (3D) proportional circle maps showing the geo-

graphical distribution of COVID-19 in West Africa were

designed to depict the magnitude of the pandemic, using

ArcGIS 10.4 version. Statistical data analysis was possible

with SPSS version 20.
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3 Results

3.1 Geographical distribution of COVID-19

morbidity

On June 11, 2020, there were a total of 46,433 confirmed

cases in the sub-region, however, with substantial varia-

tions. The country with the largest number of COVID-19

cases in West Africa was Nigeria (14,554), followed by

Ghana (10,358) and Senegal (4759) while the smallest

numbers were found in The Gambia (28), Benin (305) and

Togo (524) (Fig. 1).

3.2 Geographical distribution of COVID-19

mortality

Up till June 11, 2020, there were 886 COVID-19 related

deaths. Like morbidity, Nigeria had the largest number of

deaths associated with the disease (387). However, Mali

and Niger followed with 97 and 65 deaths, respectively.

Again, The Gambia (1) and Benin (4) had the lowest

number of deaths as at the time, followed by Cabo Verde

(6) (Fig. 2).

3.3 Associations with COVID-19

3.3.1 Spatial Correlations between Morbidity

and Mortality

There appears to be a spatial co-variation between COVID-

19 morbidity and mortality. In other words, states with

higher morbidity would correspondingly have higher death

rates. Thus, Pearson correlation was used to test this

hypothesis. From the results in Table 1, the relationship

between morbidity and mortality was largely positive and

strong (r = 0.776).

3.4 Relationship between COVID-19

and explanatory variables

The results of the correlational analysis are set out in

Table 1. Coincidentally, COVID-19 morbidity and mor-

tality have strong and positive association with population

size and air traffic. Population size has the strongest asso-

ciation with morbidity (r = 0.824) and mortality

(r = 0.978). Air traffic is also positively related with

morbidity (r = 0.700) and mortality (r = 0.938).

The scatter plots not only depict the relationship

between COVID-19 and significant risk factors but also

Fig. 1 Geographical distribution of COVID-19 morbidity in West Africa (June 11, 2020)
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shows the position of each of the 15 countries of West

Africa. Figures 3, 4, 5 and 6 show Nigeria is an outlier in

the sub-continent because of its large population size and

high air traffic movement. It far exceeds the other 14

countries. Thus, Nigeria occupies an exceptional position

in the pandemic.

3.5 Regression results

Table 2 presents the results of the simple linear regression

between COVID-19 and each of the explanatory variables.

This was done to explore the individual effects of the

independent variables. Table 3 shows the results of the

bivariate regression models. With regard to morbidity,

population size and air traffic were significant at 0.000. On

one hand, population size was positive and accounted for

67.8 percent in the observed variation in morbidity. On the

other hand, air traffic explained 49 percent of the total

variation in morbidity. With respect to mortality, popula-

tion size and air traffic were also statistically significant.

Population size was responsible for 95.6 percent of the

variance in mortality while air traffic contributed 87.1

percent of total variation in mortality.

To explore the joint contribution of these two variables,

two regression models were estimated for morbidity and

mortality using the stepwise approach. Interestingly,

Fig. 2 Geographical distribution of COVID-19 mortality in West Africa (June 11, 2020)

Table 1 Bivariate correlations Source: Authors’ computation

Variable Morbidity Mortality

Population 65 years and above - 0.037 - 0.161

Access to Safe water 0.158 - 0.126

% Paved Roads - 0.330 - 0.291

Basic sanitation facilities 0.110 0.134

Fine Particulate Matter 0.057 0.344

%Urban population 0.189 - 0.022

Diabetes National Prevalence 0.114 0.290

Doctors 0.111 - 0.011

Hospital beds - 0.152 0.007

Human Poverty Index - 0.210 0.045

Human Development Index 0.377 0.038

COVID-19 Morbidity – 0.776**

COVID-19 Mortality 0.776** –

Net Migration 0.308 0.158

Poverty incidence -0.047 0.296

Population density 0.093 -0.069

Population size 0.824** 0.978**

Air traffic 0.700** 0.938**

Tourist arrivals -0.106 - 0.152

Significant correlations in bold print; *: 0.05; **:0.01
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population size is the only significant predictor of mor-

bidity and mortality (Table 2). Population size accounts for

nearly 70 percent and nearly 96 percent of morbidity and

mortality respectively (Table 2)

Fig. 3 Relationship between

COVID-19 and Population

(with emphasis on Nigeria’s

relative position)

Fig. 4 Relationship between

COVID-19 morbidity and air

traffic (with emphasis on

Nigeria’s relative position)
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Fig. 5 Relationship between

COVID-19 mortality and

population (with emphasis on

Nigeria’s relative position)

Fig. 6 Relationship between

COVID-19 mortality and air

traffic (with emphasis on

Nigeria’s relative position)
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4 Discussion

The study examined the cross national variations in

COVID 19 in West Africa with Nigeria as the COVID-19

epicenter. As at the time of writing, West Africa had a total

number of 46,433 confirmed cases of COVID-19 with

Nigeria accounting for 31.34 percent of the total confirmed

cases [7], making it the most afflicted in the sub region. In

order of relative importance, Nigeria, Ghana and Senegal

were the top three on the morbidity list while Nigeria, Mali

and Niger had the largest number of fatalities as at June 11,

2020. Population size and air traffic were the major

determinants of COVID 19 cases and mortality.

Nigeria’s large population size and large air traffic

movement put it at the centre of the pandemic in West

Africa. It is a well-known fact that Nigeria is the most

populous country in Africa with over 200 million people

[9] of which 50 percent live in urban areas [12]. These

urban settlements are largely characterized by poor housing

conditions as well as overcrowded informal settlements

[15, 19] which aid the spread of highly contagious diseases.

A good reference point is Lagos, the most populated city in

West Africa and Africa, is currently Nigeria’s COVID-19

epicentre [18], where about 60 percent of its residents live

in slums and informal settlements with limited access to

water, poor sanitation and other basic services [20]. As

earlier mentioned, the transmission strongly depends on

close physical contact. Given this condition, a large and

susceptible population would greatly favour the spread of

infectious diseases.

Our finding is confirmed by [17]’s multi-country anal-

ysis of COVID-19 outbreak across the globe in which

population size was a significant factor. It is also corrob-

orated by similar studies in the United States [21], Nigeria

[18, 22], China [23], Iran [24], among others. As part of a

number of behavioural avoidance measures against the

disease, the World Health Organization [2] consistently

recommends physical distancing by maintaining at least

one metre from the next person. The reason for this is to

avoid being infected by respiratory or oral droplets of an

infected person. However, physical distancing is quite

difficult to maintain in densely populated environments.

Similarly, the effect of population size on COVID 19

mortality in Nigeria strongly suggests that COVID-19

mortality tends to be higher in countries with larger pop-

ulation. This is similar to the situation in Lombardy where

its large population may have accounted for the high cases

of COVID 19 and mortality [25]. This is also the case in

Madrid, Spain’s most populous city which had the highest

cases of COVID 19 and mortality [26].

With regard to air traffic as a risk factor of COVID 19,

Nigeria has the tenth busiest airport in Africa and first in

West Africa [27]. Over the years, Nigerian airports have

witnessed increased patronage. According to the National

Bureau of Statistics [28], Nigeria recorded 14.82 million

air travellers (both domestic and international) in 2018

compared to 14.26 million in 2017. The number of inter-

national air travellers into Nigeria has risen from 9.16

percent in 2017 to 38.8 percent in 2018 [28]. As a matter of

fact, Nigeria’s index case was imported to Nigeria from

Italy via international air travel. This strongly indicates

that human mobility no doubt facilitates the transmission of

the virus [18, 29]. Across the world, more than 80 countries

had imposed travel bans to limit the spread of the virus

[30]. Our finding is again consistent with that of Lau et al.

[31] in China and Zhaung et al., [32] in Iran.

5 Conclusion

There were striking cross national variations in COVID 19

in West Africa, with Nigeria as the COVID-19 epicentre of

the region. The novel infection spreads rapidly in countries

with large population and high air passenger traffic.

Besides, Nigeria’s demographic and regional standing puts

the whole region at great risk if the land borders and air-

space are hastily re-opened. Like other countries in the

world, Senegal and Togo resumed international flights on

July 15, 2020 and August 1, 2020, respectively [33, 34]

while Nigeria and Ghana are to reopen airspace on August

21 and September, 1, 2020, respectively [35, 36].

Based on the findings and in light of recent develop-

ments, Nigeria certainly needs to live up to its mandate by

strengthening the governance structures within and outside

its borders so as to effectively coordinate the COVID-19

response. The study argues that a cautious and gradual

reopening of the borders should be considered and adopted

Table 2 Bivariate Regression Results

Morbidity Variable Coefficient R2 F Sig

Population 0.824 0.678 27.395 0.000

Air traffic 0.700 0.490 12.507 0.004

Mortality Variable Coefficient R2 F Sig

Population 0.978 0.956 283.496 0.000

Air traffic 0.938 0.871 95.453 0.000

Table 3 Stepwise Regression Results

Dependent variable R2 Adjusted R2 F value p

Morbidity 0.678 0.653 27.395 0.000

Mortality 0.956 0.953 283.496 0.000
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by member states of ECOWAS while the quality of disease

surveillance in the region is enhanced and testing capacity

is increased. This is in addition to the strict enforcement of

non-pharmaceutical interventions such as physical dis-

tancing, use of face masks, and proper hand hygiene in all

public spaces. Finally, airlines, domestic and international

airports in West Africa should comply strictly with

COVID-19 safety protocols as the search for a COVID-19

vaccine continues.
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