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Abstract

Background The novel coronavirus disease (COVID-19) caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-
2) was first reported in China and later spread rapidly to other parts of the world, including Africa. Africa was projected to be
devastated by COVID-19. There is currently limited data regarding regional predictors of mortality among patients with COVID-19.
This study aimed to evaluate the independent risk factors associated with mortality among patients with COVID-19 in Africa.
Methods A total of 1028 confirmed cases of COVID-19 from Africa with definite survival outcomes were identified retrospec-
tively from an open-access individual-level worldwide COVID-19 database. The live version of the dataset is available at https://
github.com/beoutbreakprepared/nCoV2019. Multivariable logistic regression was conducted to determine the risk factors that
independently predict mortality among patients with COVID-19 in Africa.

Results Of the 1028 cases included in study, 432 (42.0%) were females with a median (interquartile range, IQR) age of 50 (24)
years. Older age (adjusted odds ratio {aOR} 1.06; [95% confidence intervals {95% CI}, 1.04—1.08]), presence of chronic disease
(aOR 9.63; [95% (I, 3.84-24.15]), travel history (aOR 2.44; [95% CI, 1.26-4.72]), as well as locations of Central Africa (aOR
0.14; [95% CI, 0.03-0.72]) and West Africa (aOR 0.12; [95% CI, 0.04-0.32]) were identified as the independent risk factors
significantly associated with increased mortality among the patients with COVID-19.

Conclusions The COVID-19 pandemic is evolving gradually in Africa. Among patients with COVID-19 in Africa, older age,
presence of chronic disease, travel history, and the locations of Central Africa and West Africa were associated with increased
mortality. A regional response should prioritize strategies that will protect these populations. Also, conducting a further in-depth
study could provide more insights into additional factors predictive of mortality in COVID-19 patients.
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Introduction

Coronavirus disease 2019 (COVID-19) is an infectious disease
caused by severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) [1]. The first case of the virus was reported in
Wauhan, China, in December 2019 [2, 3]. The virus has spread
rapidly worldwide since its outbreak with the World Health
Organization (WHO) declaring it as a pandemic [4]. As of
August 25, 2020, more than 23 million cases of COVID-19 have
been reported across over 215 countries/territories, resulting in
more than 800 thousand deaths [5]. The global COVID-19 data
showed America, Asia, and Europe to be the most hit continents
with COVID-19 as compared with other continents like Africa
[6]. The first confirmed case of COVID-19 in Africa was report-
ed in Egypt on February 14, 2020 [7]. The African countries
currently identified to have the highest number of cases are
South Africa, Egypt, Morocco, Nigeria, and Ghana [5].

Affica is the largest, most populous continent globally, after
Asia, with the youngest and most diverse population with con-
siderable genetic, linguistic, cultural, and ethnic diversity [8—11].
Africa is also the least-developed continent, contributing about
40% of the global burden of disease [12]. The major contributors
to the African disease burden include infectious diseases (HIV
and AIDS, malaria), neglected tropical diseases (trypanosomia-
sis, leishmaniasis), diseases predominantly affecting African
populations (sickle cell disease), non-communicable diseases
(hypertension, diabetes), and diseases of poverty (malnutrition)
[12]. These disease burdens are further complicated by limited
access to safe, effective, quality, and affordable medicines.
Responses to African epidemics have been threatened by insuf-
ficient infrastructure and weak healthcare systems, including lack
of sufficient monitoring to determine the magnitude of the out-
break and insufficient structures to prevent, diagnose, and treat
diseases [13]. There is a high reliance on traditional, complemen-
tary, and alternative medicines in Africa [11, 14]. Deficient
healthcare systems in Africa have resulted in high prevent-
able morbidity and mortality, creating a vicious cycle of
poverty [15—-17]. These factors, put together, led to the pro-
jections that the COVID-19 pandemic could be challenging
to keep under control in Africa and could cause a substan-
tial socioeconomic burden if allowed to spread [18].
Therefore, in this study, we described the characteristics
of patients with COVID-19 in Africa and identified the
various risk factors associated with COVID-19 mortality
in the continent.

Methods
Study Design

The study was a retrospective cross-sectional study that in-
volved the extraction of all confirmed cases of COVID-19 in
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Africa that had a definite survival outcome from the open-
access individual-level COVID-19 database reported else-
where [19]. The data were extracted on August 25, 2020.
The database is a hub of updated and curated COVID-19 data
generated from a range of different validated sources, includ-
ing international, national, state, provincial, municipal, news
reports, as well as peer-reviewed articles. A real-time up-
dated version of the dataset is downloadable as a comma-
separated value (CSV) from a GitHub repository (https://
github.com/beoutbreakprepared/nCoV2019). The
repository is a product of the Open COVID-19 Data
Working Group: a multi-organizational global scheme that
focused on enabling rapid sharing of trusted and open-
access public health data in advancing the response to in-
fectious diseases.

Data Collection

The patient characteristics collected in our study include
COVID-19 diagnosis confirmation, demographic data such
as age and gender, chronic disease, travel history, and survival
outcomes (dead or alive). Survival (alive) was defined as those
patients with outcomes labeled as “alive,” “discharge,”
“discharged,” “discharged from hospital,” “recovered,” “re-
covering from home,” “released from quarantine,” “stable,”
or “stable condition,” while mortality (dead) was defined as
those patients with outcomes labeled as “dead,” “died,”
“death,” or “deceased.”

Inclusion and Exclusion Criteria

We included only reported confirmed cases of COVID-19 that
had a definite survival outcome (dead or alive) and from only
African countries. Those confirmed cases without survival
outcomes and not from any of the African countries were
excluded from this study.

Statistical Analysis

The data collected in CSV format were exported into
Microsoft Excel and then analyzed with IBM SPSS
Version 24.0 (SPSS Inc., Chicago, IL, USA). The data were
assessed for missing values, and a multiple imputation
method was used to handle variables with missing data of
more than 5%. Five imputations were performed and com-
bined through Rubin’s rules. A normality test was conduct-
ed on the continuous numerical variable, age, using the
histogram method and Kolmogorov-Smirnov (KS) test,
and was found to be not normally distributed. The results
of age were presented as median (interquartile range, IQR),
while the categorical variables were presented as frequen-
cies and percentages.
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The risk factors associated with mortality were deter-
mined using multivariable logistic regression (MLR).
Univariable analysis was initially conducted using simple
binary logistic regression (SLR) to screen each of the in-
dependent variables (age, gender, chronic disease, travel
history, region) for inclusion in the multivariable analysis.
From the results of SLR, variables that had a p <0.25 and
those considered relevant were included in the MLR. The
MLR was performed using both the backward and for-
ward likelihood ratio method to determine independent
risk factors associated with mortality. Multicollinearity
and interactions between the variables were checked.
Goodness-of-fit model assumptions were checked using
Hosmer-Lemeshow and Omnibus Tests of Model
Coefficients. The results of the SLR were presented as a
crude odds ratio (OR) with 95% confidence intervals (Cls)
and corresponding p values, while the final model was
presented as adjusted OR with 95% CIs and correspond-
ing p values.

Results
Characteristics of Patients with COVID-19

A total of 1028 COVID-19 patients from Africa were found to
have a definitive survival outcome. The number of female
patients were 432 (42.0%), with an overall median (IQR)
age of 50 (24) years. Among the patients, 32 (3.1%) had at
least one chronic disease, and 210 (20.4%) had travel history.
Most of the COVID-19 patients were from West Africa, 479
(46.6%), and the least were from Central Africa 89 (8.7%).
From the available data, the overall number of deaths was 60
(5.6%). The details of the characteristics of patients with
COVID-19 are presented in Table 1.

Table 1 Demographic

and clinical Characteristics N (%)
characteristics of the
patients with COVID-19 Age (median, IQR) 50 (24)
Female gender 432 (42.0)
Chronic disease 32 (3.1)
Travel history 210 (20.4)
African region
North 90 (8.8)
South 196 (19.1)
Central 89 (8.7)
East 174 (16.9)
West 479 (46.6)
Mortality 60 (5.6)

Risk Factors Associated of Mortality in Patients with
CcoviD-19

From the univariable analysis, all the five independent vari-
ables (age, gender, chronic disease, travel history, and region)
were selected for the multivariable analysis. The final model
of variables associated with mortality in patients with
COVID-19 showed that the predictors of the mortality were
older age (aOR 1.06; [95% CI, 1.04—1.08]), presence of
chronic disease (aOR 9.63; [95% CI, 3.84-24.15]), and travel
history (aOR 2.44; [95% CI, 1.26-4.72]). Also, patients with
COVID-19 located in Central Africa (aOR 0.14; [95% CI,
0.03-0.72]) and West Africa (aOR 0.12; [95% CI, 0.04—
0.32]) were also associated with mortality. No possible collin-
earity in the included variables was observed and no interac-
tions between the variables. The model fit for the data was
excellent, as the Hosmer-Lemeshow test p value was 0.55.
The univariate analysis and the final model were presented
as ORs or adjusted ORs with 95% Cls and corresponding
p values in Table 2.

Discussion

We provide in this study novel findings on the risk factors that
are independently associated with mortality among 1028 pa-
tients with COVID-19 in Africa. Africa has been projected to
be devastated by COVID-19 [20, 21]. It was suggested that
with neither effective treatment nor vaccines, and without pri-
or immunity, the impact of the virus might be devastating
because of the health systems challenges in the continent
[20]. However, the current evidence suggests that Africa is
one of the least hits by COVID-19, accounting for only about
5% and 3% of the world’s cumulative cases and deaths, re-
spectively [5]. A weak healthcare system, low socioeconomic
status, healthcare-seeking, cultural and cohabitation practices,
variations in immune profiles, and limited technology could
be attributed to the limited impact of COVID-19 in Africa
[22].

In this study, we identified the risk factors that are indepen-
dently associated with mortality in patients with COVID-19 in
Africa from a worldwide open-access database reported else-
where [19]. The COVID-19 mortality rate reported previously
ranged from 4 to 28% [23-28]. The lower mortality rate of
5.6% in our study is consistent with the previous studies and
could be explained by the milder burden of COVID-19 in
Africa. This variation in mortality rates may be due to discrep-
ancies in healthcare systems, public health responses, and/or
epidemiological characteristics of patients [29]. Other reports
suggested lower contact tracing, weaker testing capacities, and
poor reporting strategies in Africa could be responsible for the
lower reported cases of COVID-19 [21, 30].
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Table 2 Risk factors associated

with mortality in patients with Variable Univariate analysis Multivariable analysis
COVID-19
OR (95% CI) p value aOR (95% CI) p value
Age, years 1.06 (1.04-1.08) <0.001 1.06 (1.04-1.08) <0.001
Female gender 0.99 (0.58-1.67) 0.954 - -
Chronic disease 16.06 (7.52-34.30) <0.001 9.63 (3.84-24.15) <0.001
Travel history 3.78 (2.22-6.43) <0.001 2.44 (1.26-4.72) 0.008
African region
North 1 - 1 -
South 0.15 (0.22-1.26) 0.147 0.38 (0.14-1.06) 0.066
Central 0.18 (0.04-0.87) 0.032 0.14 (0.03-0.72) 0.018
East 1.34 (0.61-2.93) 0.461 0.44 (0.16-1.18) 0.103
West 0.19 (0.08-0.46) <0.001 0.12 (0.04-0.32) <0.001

OR odds ratio, aOR adjusted odds ratio, 95% CI 95% confidence interval; classification table 94.2% correctly
classified using backward stepwise (likelihood ratio) method of the logistic regression

We identified several risk factors associated with mortality in
patients with COVID-19 in Africa, including older age, chronic
disease, travel history, and patients in Central and West Africa.
Similar studies reported a significant increase in mortality among
older COVID-19 patients in Wuhan, China [27], New York City,
the USA [31], Ontario, Canada [32], Lombardy, Italy [33], and
worldwide [28]. Older age has also been reported as a key inde-
pendent predictor of mortality in similar diseases like SARS and
MERS [34, 35]. A higher viral load was found in older patients
with COVID-19 [36] and could be associated with mortality.
Previous studies also found that older subjects had improved
innate host responses to inoculated SARS-CoV virus than youn-
ger ones, with an increased expression of genes associated with
inflammation and reduced expression of type I interferon-beta
[37]. Also, the age-dependent defects in the function of cellular
immunity and the overproduction of type 2 cytokines could lead
to reduced control of viral replication and more prolonged pro-
inflammatory responses, leading to poor outcomes, including
death [38]. Thus, older age is associated with a weaker immune
system and are more susceptible to the infections, acute respira-
tory distress syndrome (ARDS), and, subsequently, death.

The studies on patients with COVID-19 infection have
shown that those with underlying chronic diseases not only
have a higher risk of developing the disease but also are more
likely to die from the infection [39]. Chronic disease condi-
tions, such as cardiovascular and metabolic diseases, were
reported to be associated with severe cases of COVID-19
[40, 41]. Chronic obstructive pulmonary disease, hypercho-
lesterolemia, obesity, and diabetes were reported to be inde-
pendently associated with mortality in COVID-19 patients
[26, 33]. Similarly, our study identified that the presence of
underlying chronic disease conditions is independently asso-
ciated with mortality in patients with COVID-19. Conversely,
a study found no association between in-hospital mortality
and some common coexisting medical conditions, including
hypertension, diabetes, or cancer [31].
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Our study reports travel history to be associated with mor-
tality in patients with COVID-19. Several person-to-person
transmission of SARS-CoV-2 have been documented in pa-
tients with travel-related COVID-19 [42]. Initially, the virus
was first imported to Africa, like many other continents, with
most imported cases arriving from Europe and the USA rather
than from China [43]. Several preventive measures have been
implemented in different countries of Africa, including restric-
tions on travel, flight cancelations, restrictions on mass gath-
ering, school closures, and border closures [43]. There are
ongoing concerns over the effectiveness of travel restrictions
to contain the spread of COVID-19. A study found that travel
restrictions had only moderately improved the initial spread of
COVID-19 and could only considerably reduce transmissions
if combined with other prevention and control measures [44].

This study has some limitations and should be interpreted
with caution. The study was retrospective, and data utilized
was from an open-access curated and validated COVID-19 data
repository. Thus, the data is secondary, and other clinical and
laboratory data to assess patient disease status were unavailable.
Smoking status and other socioeconomic status were also lack-
ing. The severity of the chronic conditions and compliance with
medications were not documented and could not be evaluated.
Furthermore, the cases and mortality may not reflect the actual
percentage because only patients with definitive outcomes were
included resulting in relatively smaller numbers than the real
confirmed cases reported in Aftica.

Conclusion

The COVID-19 pandemic continues to evolve gradually in
Africa despite higher projections. We found that older age,
chronic disease, travel history, and location of Central and
West Africa were risk factors associated with death in patients
with COVID-19 in Africa. A regional response should
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prioritize strategies that will protect these categories of pa-
tients. Also, conducting a further in-depth study could provide
more insights into additional factors predictive of mortality in
COVID-19 patients. Government intervention should ensure
improved surveillance, laboratory capacity, and public health
response that could further validate the findings of COVID-19
studies in Africa.
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