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Abstract
Background This study examines the growth trends in the COVID-19 pandemic and fatalities arising from its complications
among tested patients in West Africa. Countries around the world have employed several measures in order to control the spread
of the disease. In spite of the poor state of the healthcare delivery system in West Africa, the spread of the pandemic is relatively
low compared to reported cases in other regions of the world. The study addresses this phenomenon by asking the question: is the
low incidence of COVID-19 in the West African sub-region a mitigating healthcare delivery system or just a matter of time?
Methods The study adopted a cross-sectional time series method. Data for Ghana, Nigeria, Burkina Faso, Ivory Coast, Senegal,
Niger Republic, and global data were extracted from theWorld Health Organization COVID-19 databank. Data were extracted in
intervals of 7 days from March 15 through April 19, 2020. Data regarding the incidence growth rate and fatalities arising from
COVID-19 complications were generated from the total reported cases and fatalities over specified periods. Descriptive and
inferential statistical analyses were carried out using Stata version 14.
Results Results showed that the trends in growth patterns of COVID-19 for Senegal, Nigeria, Ghana, Republic of Niger, and
West Africa generally followed the same fluctuating curves. The COVID-19 pandemic accounted for 92.3%, 97.8%, 90.3%,
65%, 90.4%, 93.6%, and 97% of complications that led to deaths of patients in Burkina Faso, Nigeria, Senegal, Ghana, Niger
Republic, Ivory Coast, andWest Africa, respectively. Also, the results established that there was a significant positive association
between increased incidence of COVID-19 and percentage increase in fatalities arising from its complications in West Africa
(ß = 0.032; t = 12.70; p < 0.001).
Conclusion The threat presently posed by COVID-19 seems to be minimal inWest Africa despite the poor state of the healthcare
delivery system in the region. It is unlikely, however, that the region is well prepared for the pandemic in the event that it escalates
out of control with time.
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Introduction

The recent COVID-19 outbreak is the most devastating pan-
demic that mankind has experienced in the past ten decades.

In fact, no other pandemic has claimed more human lives in
the same amount of time. The severity and contagion is so
high that no continent has been spared its threat. In fact, em-
pirical reports show that over 3.06 million persons have been
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infected with the virus, while about 210,000 deaths have been
reported across regions of the world, including about 57,000,
27,000, 24,000 and 23,000 deaths reported as of April 28,
2020, in the United States, Italy, Spain, and France, respec-
tively (WHO 2020c).

Across countries, several measures have been adopted to
contain the spread of the pandemic. As noted in the World
Health Organization Interim Guidance for infection preven-
tion and control, it is imperative that member countries strictly
adhere to standard precautions for all infected persons, while
the establishment of an infection prevention and control focal
centre was also recommended, supported by nationwide and
facility senior management across countries (WHO 2020a, b).
In fact, these recommended strategies and practices are con-
sidered vital for nations to attain the maximum level of effec-
tiveness in response to the COVID-19 plague. Andrea and
Giuseppe (2020) posited that the COVID-19 pandemic is
manageable in the foreseeable future, but this is only achiev-
able where and if all-inclusive and stringent control measures
are taken.

The spread of COVID-19 across countries in the sub-
Saharan African region seems to have been relatively low
compared to the reported cases originating from other regions
of the world. In fact, as of April 18, 2020, with the exception
of South Africa, no country in the sub-region has yet reached
2000 reported COVID-19 cases since the outbreak in
December 2019. Specifically, only Cameroun has reported
up to 1000 COVID-19 cases, closely followed by 42 cases
reported in the Ivory Coast, 641 in Ghana, 627 in Niger, 557
in Burkina Faso, and 493 in Nigeria (Worldometer 2020). In
all, the total COVID-19 cases across countries in Africa was
estimated at 20,706, with countries in sub-Saharan Africa ac-
counting for about 52.9% (910, 947 reported cases) of infect-
ed persons despite housing 49 out of the 56 countries (with the
exclusion of Egypt, Algeria, Tunisia, Djibouti, Libya,
Morocco, Sudan, and Somalia) on the African continent
(Worldometer 2020).

Arguably, the spread of infection in the sub-region can
be questioned. In fact, there are unclassified arguments
among peoples of the sub-region that either the cases are
overreported or the pandemic scarcely exists in the sub-
continent. In contrast, it is also argued that COVID-19
cases are being reported in many of the countries in the
sub-region. Specifically, Melinda Gates, in her wake-up
call to African leaders, lamented that deaths from
COVID-19 in the region may escalate out of control un-
less drastic and immediate measures are taken (Sahara
Reporters 2020). Gates maintained that the logical reason
for the present lower number of reported cases (13,814)
and deaths (747) is the lack of testing kits. She argued
that it was often impossible to practice physical distancing
in many African towns and slums (Sahara Reporters
2020). Indeed, personal hygiene and physical distancing

may be difficult to adhere to not only because of the
widespread poverty in many of the sub-Saharan African
countries, but also due to the communal way of life in
traditional African settings.

Indeed, the possibility of underreported cases of COVID-
19 is not likely restricted to countries of sub-Saharan Africa;
the outcomes of data-driven modeling analysis in China
showed a high likelihood that cases of infection were unre-
ported (Zhao et al. 2020). Evidence from simulated reported
cases revealed a significantly larger number of observed ver-
sus actual reported cases within a span of 16 days (Zhao et al.
2020). Closely related to this, Wu et al. (2020) noted that, in
defiance of early expectations, the once-assumed epidemic is
not only growing steadily and exponentially in many Chinese
communities, but has grown into a pandemic across the con-
tinents of the world. A retrospective study of the predicted
outcomes of COVID-19 infection from a simulated process
revealed a significant likelihood of underreported cases of the
virus (Chen et al. 2020).

In agreement with the aforementioned, there is a clear
indication that cases ofCOVID-19 in the sub-Saharan region
are underreported, while many cases are surely not reported
at all. The high possibility of unreported cases could be ar-
gued from the perspective of the ratio of tests carried out to
reportedcasesof infections.The rateof tests per population is
generally low across countries of the region—while the ratio
was as low as 194 per 1million population in the Republic of
Niger, the ratios were estimated at 60, 35, 29, 22, and 7 per-
sons per 1 million population in Ethiopia, Nigeria,
Mozambique, Malawi, and Burundi , respect ively
(Worldometer 2020).

Evidence from an empirical survey revealed that personal
protective equipment, administrative control, and basic
healthcare facilities are not only in short supply, but are also
of poor quality in the region (WHO 2020b). As noted by Li
et al. (2020) and Zhou et al. (2020), there is a need for stringent
and timely epidemiological approaches in order to restrict the
rate at which the virus is spread. Could it be that these measures
are being taken as part of daily routine by countries of this
region? In fact, virtually all tests in healthcare facilities in the
region were carried out on patients that met the suspected case
definition as spelled out by the World Health Organization
recommendations for COVID-19 testing (WHO 2020a).

According to Oleribe et al. (2019) and Doctor et al. (2018),
practically all the sub-Saharan African countries are faced
with a shortage of quality human resources, lack of healthcare
financing, poor governance, and management lapses. In fact,
the healthcare insurance schemes are either not available or
are non-functional in many countries of the region, thereby
forcing healthcare workers to risk their lives with no assurance
of better lives for their loved ones in the event that they die
while working to save the lives of others (Kiri and Ojule 2020;
Lawumi 2020; Gautier and Ridde 2017; Olugbenga 2017).
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In spite of the weak state of healthcare facilities, shortage of
well-trainedmedical professionals, and low level of adherence
to physical distancing, the spread of COVID-19, as well as
deaths arising from the viral infection, is still relatively low
compared to other regions of the world with better healthcare
service delivery systems and fewer slums or shanty commu-
nities. It is against this backdrop that the current study asks the
question: is the low incidence of COVID-19 in the West
African sub-region the mitigating effects of the healthcare
delivery system or just a matter of time? The study is restricted
to the sub-region of West Africa for three reasons. First, the
population density of 65 persons per square kilometre makes
it the most congested region of Africa (PRB 2019). Also, the
life expectancy of 57 years is the lowest across regions in
Africa (PRB 2019; WHO 2019). Lastly, the present state of
healthcare service delivery is not only poor but is inadequate
for the population of the region (Kiri and Ojule 2020; WHO
2019).

The six countries with the highest reported cases of
COVID-19 infections as on April 15, 2020, were purposefully
and specifically selected for the study, although the aggregat-
ed trends for the sub-region (West Africa) and the world at
large were also investigated. Hence, the specifically selected
countries for the study include Burkina Faso, Ivory Coast,
Niger, Ghana, Nigeria, and Senegal.

Theoretical Approach: Socio-ecological Theory

According to McLeroy et al. (1988), socio-ecological theory
is a comprehensive approach to behavioural action, and such
detailed action is typically influenced by factors on multiple
levels. The proponents of the theory maintain that its
adaptation must be built on the agreement between the
benefactor and the beneficiaries of the proposed action.
Therefore, the fundamental aspects of the ecological
approach, with the goal of reducing challenges of
subjugation, and particularly repression, is the active
involvement of the target population in problem
classification, selection of targets for change and appropriate
intervention, implementation, and appraisal. The sociological
model according to McLeroy et al. (1988) is segmented into
five classes, including intrapersonal factors, interpersonal pro-
cesses, institutional or organizational factors, community fac-
tors, and public policy.

Our study is supported by the socio-ecological theory. The
theory is found relevant since it explains the effect of environ-
mental dynamics on human behaviour, with the primary aim
of identifying environmental interference to addressing the
phenomenon or subject matter. In the context of preventing
and minimizing the spread of COVID-19 in the sub-region of
West Africa, it is recommended that governments, stake-
holders, and the entire population at large adopt measures that

will enable then to become immersed in the immediate
environment—while personal hygiene such as regular wash-
ing of hands and wearing of masks covering the nose and
mouth are encouraged, social and physical distancing is also
encouraged—with the governments expected to provide extra
support for improving, expanding, and making healthcare fa-
cilities accessible for testing (WHO 2020d).

Also, the willingness and the extent to which the recom-
mended measures were adhered to across the West African
sub-region is strongly dependent on the ability of the govern-
ments to provide the needed COVID-19 test kits across stra-
tegically well-equipped healthcare facilities, as well as the
provision of palliatives in the form of food, energy, drugs,
and other basic necessities, especially to those in dire need
of them. Also, the existence of functional or establishment
of viable social and health insurance schemes is needed, as
this will encourage healthcare workers and others who are
directly involved in containing the spread of the virus to will-
ingly perform their assigned duties.

Deductively, the extent to which the governments of na-
tions in the West African sub-region are able to provide palli-
atives that will compel their nationals to totally comply with
the pronounced lockdown in some communities, provide the
population with a regular and accessible supply of face masks,
equip healthcare facilities with COVID-19 test kits and venti-
lators, and provide or implement social and healthcare insur-
ance, will determine how well the region is prepared to con-
tain the spread of the virus in case the unexpected arises.
Hence, there is no doubt that the socio-ecological model pro-
vides insight into a theoretical approach to tie the rate at which
the infection is spread to the state of healthcare service deliv-
ery and socio-ecological factors preventing the population
from totally complying with the recommended interim guide-
line issued by the World Health Organization.

Methods

The study adopted a cross-sectional time series method.
Secondary data were sourced from the World Health
Organization COVID-19 databank. Data including daily re-
ports on the total reported cases of COVID-19 infection and
the number of related patient deaths were extracted for
Burkina Faso, Ivory Coast, Niger, Ghana, Nigeria, and
Senegal over the time span covered in this study. The extract-
ed data were entered into an Excel spreadsheet and later
exported to Stata analysis software. The incidence growth rate
for the total number of reported cases was generated from two
consecutive intervals (weekly), with the former retrieved data
adopted as the base value (denominator) for the specified total
reported cases of infection, while the latter was used as the
numerator value. Also, the death rate was generated by
adopting the former retrieved total death data for each of the
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specified time intervals (weekly) for specified dates as the
base value (denominator), and the latter retrieved data was
adopted as the numerator value. Descriptive (figures) and in-
ferential (linear regression, correlation) analytic techniques
were adopted to analyse the trend variations, cause–effect as-
sociation, and strength of the relationship. Stata version 14
software was employed.

Results

Figures 1, 2, 3, 4, 5, 6, 7, and 8 show the trends in the per-
centage increase in the rate of reported cases of COVID-19 in
Burkina Faso, Ivory Coast, Senegal, Nigeria, Ghana, Republic
of Niger, West Africa, and the world, respectively. The results
show that the growth patterns for Burkina Faso and globally
followed the same pattern of growth. Although there are in-
creases in reported cases, a decline in growth across intervals
is found, as presented in Figs. 1 and 8, respectively. In con-
trast, the prevalence rates for Ivory Coast, Senegal, Nigeria,
Ghana, Niger Republic, and West Africa as presented in
Figs. 2, 3, 4, 5, 6 and 7 generally follow the same patterns;
fluctuations in growth patterns were recorded in these four
countries, as well as in the West African sub-region.

For instance, reported cases of COVID-19 for Burkina
Faso as captured in Fig. 1 showed a drop in the infection rate
from the initial recorded growth of 2300% in (Tn+1) to
202.6% in (Tn+2) and a further decline to a growth rate of
106.9% in (Tn+3). The infection rate subsequently dropped to
46% in (Tn+4), and further declined to 30% by the end of
(Tn+5). For the Ivory Coast, as reported in Fig. 2, the inci-
dence growth rate of COVID-19 indicated that the reported
cases initially increased from 200% in (Tn+1) to 1445.6% in
(Tn+2), and subsequently dropped to 75% in (Tn+4). Also,
the results indicated that the growth rate for the reported

incidence of COVID-19 in the country increased to 125.7%
in (Tn+4) and then dropped to 53.2% in (Tn+5).

The results as captured in Fig. 3 indicate that the prevalence
of reported COVID-19 for Senegal dropped from an initial
growth rate of 166.7% recorded in (Tn+1) to 112.5% in
(Tn+2). A further drop to 84% was recorded in (Tn+3) and a
subsequent decline to 26% in (Tn+4). However, the consistent
declining growth rate pattern for the country over time was
reversed in (Tn+5), which showed an increase of 32%. The
results for Nigeria as captured in Fig. 4 indicate that the
country’s reported cases of COVID-19 grew by 1000% in
(Tn+1). Although the growth rate dropped to 195.5% in
(Tn+2), an upward trend of 223.1% was reported in (Tn+3),
followed by a decline to 54.1% in (Tn+3). This decline in
(Tn+4) was followed by an upward trend to 97.2% by the
end of (Tn+5).

The growth rate for reported cases of COVID-19 for Ghana
is nearly the same as that for Nigeria. The results as captured
in Fig. 5 indicate a growth rate of 1850% in (Tn+1), which
subsequently dropped to 621.1% in (Tn+2). The results indi-
cate a sporadic decline—this was estimated at 49.6% in (Tn+

Fig. 1 Trends in COVID-19 cases in Burkina Faso

Fig. 2 Trends in COVID-19 cases in Ivory Coast

Fig. 3 Trends in COVID-19 cases in Senegal
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3). Conversely, the country experienced a sharp increase in the
rate of reported cases, which stood at 99% in (Tn+4). A further
increase in reported cases in Ghana, to 155.4%, was then seen
in (Tn+5). The growth rates for reported cases of COVID-19
for Niger Republic, as captured in Fig. 6, indicate a 0% growth
rate in both (Tn+1) and (Tn+2). However, this was followed
by an increase of 1340% in (Tn+3), a subsequent drop to
241% in (Tn+4), and a further decline to 32% in (Tn+5).

The cumulative results across countries of theWest African
region as captured in Fig. 7 indicate an increase of 303.1% in
cases of COVID-19 in (Tn+1), followed by a decrease to
117.9% growth of reported cases recorded in (Tn+2). The
growth rate in reported cases of infection then increased to
177.5% for the region in (Tn+3), and declined to 92.6% in
(Tn+4). The growth rate in reported cases of COVID-19 in
West Africa was 72.4% in (Tn+5). Globally, the pattern of
growth in the incidence of COVID-19 as reported from (Tn+
1)1 to (Tn+5) showed a downward slope. The results as cap-
tured in Fig. 8 indicate that the growth rate rose to 303.1% in
(Tn+1) and dropped to 117.3% in (Tn+2). Similarly, a growth
rate of 78.6% was reported in (Tn+3) and 49.6% in (Tn+4).
The global rate of growth for the pandemic was 41.7% in (Tn+
5).

The trend in deaths arising from COVID-19 infection was
very similar for Burkina Faso, Nigeria, Ghana, Niger
Republic, and West Africa. This is captured in Figs. 9, 12,
13, 14, and 15, respectively. The trend in reported deaths for
the Ivory Coast and Senegal followed the same pattern, as
shown in Figs. 10 and 11, respectively. However, the global

trend in deaths from COVID-19 differed, and is shown in
Fig. 16.

As indicated in Fig. 9, the growth rate for deaths arising
from COVID-19 in Burkina Faso increased from 0% in (Td+
2) to 3400% in (Td+3). No deaths (0%) due to COVID-19
infection were reported in (Td+1) or (Td+2) in Burkina Faso.
The results also show that the growth in the country’s death
rate dropped to 36.7% in (Td+4), but then increased to 89.5%
in (Td+5). The results for Ivory Coast as captured in Fig. 10
show that the death rate increased from 0% in (Td+3) to
4100% in (Td+4); no deaths were reported in (Td+1), (Td+
2), or (Td+3). An increase in deaths of 5125% was reported in
(Td+5) as a result of the spread of the pandemic in the Ivory
Coast.

Figure 11 shows that for Senegal, there was a 0% growth
rate in deaths arising from COVID-19 infection in (Td+1),
(Td+2), and (Td+3). Recorded deaths due to COVID-19 com-
plications for the country increased from 0% in (Td+4) to 50%
in (Td+5). The results for Nigeria as captured in Fig. 12

1 Note: (Tn+1) denotes the percentage growth in reported cases of COVID-19
from March 15 through March 22, 2020; (Tn+2) denote percentage growth in
reported cases of COVID-19 fromMarch 22 throughMarch 29, 2020; (Tn+3)
denotes percentage growth in reported cases of COVID-19 from March 29
through April 5, 2020; (Tn+4) denotes percentage growth in reported cases of
COVID-19 from April 5, 2020, through April 12, 2020; and (Tn+5) denotes
percentage growth in reported cases of COVID-19 from April 12, 2020,
through April 19, 2020.

Fig. 5 Trends in COVID-19 cases in Ghana

Fig. 4 Trends in COVID-19 cases in Nigeria

Fig. 6 Trends in COVID-19 cases in Niger Republic
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indicate that the death rate increased from 0% in (Td+2) to
3300% in (Td+3). The earlier pattern showed 0% growth in
deaths as a result of the infection in (Td+1) and (Td+2).
However, the death rate was estimated at 110% in (Td+5).

Results for Ghana as captured in Fig. 13 show that a 0%
rate in deaths related to COVID-19 infection was recorded in
the country in (Td+1) and (Td+2). A 25% increase in the death
rate was reported in (Td+3.). The rate increased to 60% in
(Td+4) and subsequently dropped to 12.5% in (Td+5.). As
captured in Fig. 14, the rate of deaths arising from the
COVID-19 pandemic in the Republic of Niger was 0% in
(Td+1) and (Td+2). The rate increased to 3700% in (Td+3)
but subsequently dropped to 37.5% in (Td+4). The rate rose to
81.8% for the country in (Td+5).

The pattern of deaths for West Africa showed an initial
upward movement from 0% in (Td+1) to 566.7% in (Td+2),
as captured in Fig. 15. Deaths arising from the COVID-19
pandemic then dropped to 135% for the sub-region in (Td+
3) and further declined to 57.4% in (Td+4), but subsequently
increased to 135.1% in (Td+5). The global rate of deaths aris-
ing from the pandemic dropped from 1405.1% in (Td+1)2 to
133.8% in (Td+2), as captured in Fig. 16. This was followed
by a further decline in reported COVID-19-related deaths to
110% and 68.8% in (Td+3) and (Td+4), respectively. The rate
then dropped from 68.8% in (Td+4) to 55.7% in (Td+5).

Table 1 presents the results of the analysis of the associa-
tion between the incidence of COVID-19 infection and deaths
arising from its complications across the studied countries and
regions. The results show that complications of COVID-19
infection accounted for 92.3%, 97.8%, 90.3%, 65%, 90.4%,
and 93.6% of patient deaths in Burkina Faso, Nigeria,

Senegal, Ghana, Niger Republic, and Ivory Coast, respective-
ly. Also, the pandemic accounted for 97% and 98.9% of com-
plications leading to the death of patients in the sub-region of
West Africa and the world at large. The results further reveal
that the increase in deaths arising from COVID-19 complica-
tions is positively and strongly associated. Evidence from the
study as presented in Table 1 showed a strong positive linear
association between COVID-19 incidence and deaths arising
from its complications among patients in Burkina Faso (r =
0.968), Nigeria (r = 0.978), Senegal (r = 0.961), Ghana (r =
0.849), Niger (r = 0.849), and Ivory Coast (r = 0.974).
Likewise, a strong positive linear association was found be-
tween the spread of COVID-19 and an increase in deaths
related to its complications among patients in the West
African sub-region (r = 0.988) and the world at large (r =
0.996).

Correspondingly, the results consistently showed a signif-
icant association between the spread of COVID-19 and deaths
arising from its complications among patients in the studied
countries and regions, including Burkina Faso (ß = 0.059; t =
7.74; p < 0.01), Nigeria (ß = 0.034; t = 14.95; p < 0.001),
Senegal (ß = 0.009; t = 6.90; p < 0.01), Ghana (ß = 0.008; t =

2 Note: (Td+1) denotes percentage increase in deaths due to the COVID-19
pandemic from March 15 through March 22, 2020; (Td+2) denotes the per-
centage from March 22 through March 29, 2020; (Td+3) denotes the percent-
age fromMarch 29 through April 5, 2020; (Td+4) denotes the percentage from
April 5 through April 12, 2020; and (Td+5) denotes the percentage from April
12 through April 19, 2020.

Fig. 8 Trends in COVID-19 cases in the world
Fig. 7 Trends in COVID-19 cases in West Africa

Fig. 9 Trends in COVID-19-related deaths in Burkina Faso
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3.21; p < 0.05), Niger Republic (ß = 0.027; t = 6.94; p < 0.01),
and Ivory Coast (ß = 0.010; t = 8.59; p < 0.01). A similar as-
sociation was demonstrated in West Africa (ß = 0.032; t =
12.70; p < 0.001) and globally (ß = 0.070; t = 21.01;
p < 0.001).

Discussion

This study comprehensively investigated the trends in the
spread of the COVID-19 pandemic in Burkina Faso, Ghana,
Nigeria, Ivory Coast, Senegal, and Republic of Niger. The
study also describes the spread of COVID-19 in the West
African sub-region as a whole and the world at large. Trends
in deaths arising from COVID-19 infection among patients
are also described in the study. Moreover, the study estab-
lishes a link between the spread of the COVID-19 pandemic
and the increase in deaths arising from the spread of the infec-
tion. Our study shows that the spread of COVID-19 in the sub-
region of West Africa increased gradually. For instance, we
observed that the rate of spread varied across the six countries
encompassing West Africa; nevertheless, all the countries

recorded growth in reported cases within the time frame cov-
ered in the study.

In Burkina Faso, the spread of the virus peaked in Tn+1
(2300%), while the lowest growth rate of 30%was reported in
Tn+2. The growth trend in Nigeria followed the same pattern.
However, while the highest number of reported COVID-19
cases was recorded in Tn+1 (1000%), the lowest growth in the
spread of the infection was reported in Tn+4 (54.1%). Our
findings for the situation in Senegal showed that the highest
spread in the country was reported in Tn+1 (166.7%), while
the lowest reported case spread was recorded in Tn+4 (26%).
We observed that the growth in the spread of COVID-19 in
the Ivory Coast peaked in Tn+2 (1445.6%) and was lowest in
Tn+5 (53.2%). Our findings further showed that in Ghana, the
highest growth in COVID-19 incidence was recorded in Tn+1
(1850%), while the lowest growth rate was reported in Tn+3
(49.6%). In contrast to Ghana, in the Republic of Niger we
observed that the lowest COVID-19 pandemic growth rate
was recorded in Tn+5 (32%), while the growth rate peaked
in Tn+3 (1340%). Collectively, the growth rate inWest Africa
was highest in Tn+1 (303.1%), while the lowest growth in the
sub-region was observed in Tn+5 (72.4%). We found that the

Fig. 10 Trends in COVID-19-related deaths in Ivory Coast

Fig. 11 Trends in COVID-19-related deaths in Senegal

Fig. 12 Trends in COVID-19-related deaths in Nigeria

Fig. 13 Trends in COVID-19-related deaths in Ghana
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trend in growth globally peaked in Tn+1 (303.1%), while the
lowest growth was recorded in Tn+5 (41.7%).

Evidence from our study showed a continuous decline in
the growth rate of the spread of the COVID-19 pandemic
globally, while the reverse was observed in the sub-region of
West Africa. Thus, our findings showed a fluctuating trend in
the spread of the infection in West Africa. Specifically, the
trends of growth rates in the spread of COVID-19 for Ghana,
Nigeria, Burkina Faso, Senegal, Niger Republic, and Ivory
Coast vary over the period of the study. Hence, it must be
deduced from our findings that the lower cases of COVID-
19 infection reported in West Africa as at April 19, 2020,
could not be attributed to the existence of a better, functional,
and improved healthcare service delivery compared to that
obtainable in the developed regions of the world. Based on
our findings, if the healthcare service had been the major fac-
tor for a lower number of deaths in the region compared to the
alarming global figure, the growth rate should also be declin-
ing rather than the rise witnessed in Ghana, Nigeria, Senegal,
Ivory Coast, Niger Republic, Burkina Faso, and the sub-
region of West Africa as a whole.

In fact, the lower number of reported cases of COVID-19
infection inWest Africa could also be attributable to the lower
number of tests that have been carried out so far, which agrees
with the prediction by Melinda Gates as reported by Sahara
Reporters on April 14, 2020. Our assertion is supported by the
fact that as of April 19, 2020, a total of 35, 131, 195, and 510
COVID-19 tests per million population had been carried out
in Niger, Nigeria, Gambia, and Togo, respectively
(Worldometer 2020). Moreover, evidence from contemporary
studies indicates that the state of healthcare service delivery in
the sub-Saharan African region is characterised by poor
funding, shortage of modern sophisticated healthcare equip-
ment, poor or absent healthcare insurance schemes, shortage
of well-trained healthcare personnel, and poor implementation
of healthcare policies (Azevedo 2017; Doctor et al. 2018; Kiri
and Ojule 2020; Lawumi 2020; Oleribe et al. 2019; WHO
2020a).

We observed from our study that globally, the trends in
deaths arising from the COVID-19 pandemic has been steadi-
ly declining. Growth in deaths among COVID-19 patients
peaked in Td+1 (1405.1%), while the lowest growth rate in
deaths was reported in Td+5 (55.7%). Unlike the trend in
deaths arising from the COVID-19 pandemic in the world at
large, we observed a rise and fall in COVID-19-related deaths
among patients in Ghana, Nigeria, Senegal, Ivory Coast,
Burkina Faso, and Niger Republic, and in the region of
West Africa. For instance, we observed that the death rate
growth in West Africa peaked in Td+2 (566.7%) and was
lowest in Td+4 (57.4%). Specifically, we observed that the
growth in deaths arising from COVID-19 complications
among patients in Ghana peaked in Td+1 (60%), while the
lowest growth in deaths was reported in Td+3 (25%). Also,
we discovered that growth rates in deaths arising from
COVID-19 infection among patients in Niger peaked in Td+
3 (700%), while the lowest growth rate in deaths was
witnessed in Td+4 (37.5%).

Our findings showed that deaths arising from COVID-19
infection peaked among patients in Burkina Faso and Ivory

Fig. 16 Trends in COVID-19-related deaths in the worldFig. 14 Trends in COVID-19-related deaths in Niger

Fig. 15 Trends in COVID-19-related deaths in West Africa
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Coast in Td+3 (3400%) and Td+5 (5125%), while the lowest
growth in the rate of deaths arising from the pandemic was
reported in Td+4 (36.7%) and Td+4 (4100%), respectively. In
Nigeria, the death rate peaked in Td+3 (300%), and the lowest
rate was recorded in Td+5 (110%). Likewise, the death rate in
Senegal peaked in Td+5 (50%). Evidence from our study
showed that the growth rate of deaths arising from COVID-
19 complications has been steadily declining globally.
However, the reverse was the case for death growth rates for
Ghana, Nigeria, Ivory Coast, Burkina Faso, Senegal, Niger
Republic, and West Africa.

Our findings, therefore, suggest that if the relatively lower
incidence of growth in the reported cases of COVID-19 in
West Africa is as a result of the availability of an improved
or functional healthcare delivery system, the number of deaths
across covered countries and of the region as a whole should
have declined gradually rather than the present gradually in-
creasing rate of deaths that are being recorded. Based on our
findings, it is possible that cases of COVID-19 are being sig-
nificantly underreported or not reported at all. This could be
due largely to the poor healthcare delivery system in many of
the regional countries.

In fact, our findings consistently showed the existence
of a significant association between increased rates of re-
ported cases of COVID-19 and an increase in the rate of
deaths associated with complications arising from the dis-
ease. Our findings are supported by Zhao et al. (2020),
who posited that cases of COVID-19 were being
underreported in China. Also, our observation that it is
possible that COVID-19 cases in West Africa have been
significantly underreported as a result of the poor state of
healthcare service delivery in the region was corroborated
by Wu et al. (2020) and Chen et al. (2020), who argued
that the absence of substantial public health interventions
could bring about an unanticipated spread of the virus
outside China.

Conclusion

The threat posed by the COVID-19 pandemic seems to be low
in many countries in West Africa and sub-Saharan Africa in
comparison to what is being witnessed in other regions of the
world. This study demonstrated in detail that the present situ-
ation in the regionmay not be as a result of the availability and
accessibility of functional or improved healthcare facilities for
nationals in the region. Therefore, the reason for the current
slower trends in terms of growth rates of reported cases or
deaths could be a result of lack of test kits, underreported
cases, and the like. In fact, it is unlikely that many of the
governments in this region could provide their nationals with
adequate palliatives that are needed at this trying time. Hence,
the study concludes that time will eventually tell whether the
region is prepared for the challenges that may arise from the
pandemic should it spiral out of control. Certainly, there is a
need for the nations of the region to be fully prepared to
execute measures to contain the spread of the COVID-19
pandemic.

Policy implications

Based on the observed pattern of increased incidence of
COVID-19 and the increase in the proportion of recorded
deaths over the time covered in this study, the authors recom-
mend that the lockdown measures undertaken by govern-
ments in the region be fully implemented. Also, in order to
achieve total compliance with lockdown, regional govern-
ments should provide their nationals with palliatives in the
form of food, drugs, preventive supplies (face masks, hand
sanitizers), potable water, and other basic necessities of life.
Healthcare service delivery should be made available and at
no cost to the public. In fact, the governments, and in collab-
oration with richer and developed countries, should work

Table 1 Results of correlation coefficient and regression analysis showing the cause–effect association and correction coefficient between COVID-19
pandemic and deaths in West Africa

Variables Burkina Faso Nigeria Senegal Ghana Niger Ivory Coast West Africa Global

Tn1_n6 Td1_d6 T d1_d6 T d1_d6 T d1_d6 T d1_d6 T d1_d6 T d1_d6 T d1_d6

ß 0.059 0.034 0.009 0.008 0.027 0.010 0.032 0.070

Standard error 0.008 0.002 0.001 0.003 0.004 0.001 0.003 0.003

tc 7.74 14.95 6.90 3.21 6.94 8.59 12.70 21.01

p value 0.001** 0.000*** 0.002** 0.033* 0.002** 0.001** 0.000*** 0.000***

r 0.968* 0.991* 0.961* 0.849* 0.961* 0.974* 0.988* 0.996*

R0 0.923 0.978 0.903 0.650 0.904 0.936 0.970 0.989

Note: *Significant at p < 0.05, **significant at p < 0.01, ***significant at p < 0.001; R0 = adjusted r2 ; r = correlation coefficients; ß = regression coef-
ficient; Tn1_n6 = total cases reported for March 15, 2020 (n1), March 22, 2020 (n2), March 29, 2020 (n3), April 5, 2020 (n4), April 12, 2020 (n5) and April
19, 2020 (n6); Td1_d6 = total deaths reported forMarch 15, 2020 (d1), March 22, 2020 (d2), March 29, 2020 (d3), April 5, 2020 (d4), April 12, (d5) and April
19, 2020 respectively
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towards covering a wider range of the population. Hence,
there is a need to carry out more testing. There is a need to
set up more quarantine centers, especially in high-risk areas.

Equally, additional intensive-care units should be established
along with the required healthcare equipment such as ventilators,
immunity-boosting drugs and the like. Moreover, medical pro-
fessional support should be sought from countries with a high
COVID-19 recovery rate. Hence, there is an urgent need to seek
medical support from Germany, New Zealand, Australia, South
Korea, Austria, Iceland, Iran, Thailand, and China. Finally, huge
spending on healthcare service delivery and research, particularly
in health science and technology, is critical, along with the estab-
lishment of functional and well-funded social and healthcare
insurance schemes.
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