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. ABSTRACT

Background: Although COVID-19 has been a global crisis, respecting no boundaries, the burden
and number of cases have been much lower in numerous African countries than initially feared.
The reason for considerable cross-country variability across the continent remains undiscovered.
Accordingly, the present study investigated the potential country-level factors associated with the
COVID-19 burden in Africa

Materials & Methods: Guided by emerging empirical findings, the rapidly evolving literature, and
relevant theoretical frameworks, a unique cross-sectional dataset comprising 54 African countries
were constructed. Descriptive statistics, correlation analyses, and multiple regression analyses were
conducted to examine critical factors associated with COVID-19 deaths in Africa.

Results: The obtained data suggested that population density was negatively and significantly
associated with COVID-19-induced deaths; however, the median age presented a positive, and
significant association with COVID-19-related deaths. Other explored factors, such as Gross
Domestic Product (GDP) per capita, global connectivity, DTP immunization coverage, the
percentage of seats in parliament held by women, and political regime type demonstrated no
significant relationship with COVID-19-related deaths.

Conclusion: The global empirical analyses have indicated that an array of socio-economic,

Article info: demographic, political, and health-related factors may be associated with COVID-19 burden;
N . however, the present study indicated that population density and median age were associated with
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1. Introduction

oronavirus Disease 2019 (COVID-19)
is an infectious condition caused by a
recently discovered coronavirus. In
early March 2020, COVID-19 was de-
clared a pandemic by the World Health
Organization [1]. Since its emergence
and spread across the globe, the pan-
demic has been among the greatest disasters in decades,
with more than one hundred million confirmed cases,
several million deaths, and myriad serious socio-eco-
nomic, political, and other impacts.

Although COVID-19 has been a global crisis, respect-
ing no boundaries, the burden and cases in multiple Af-
rican countries have been lower than was first feared or
expected. Numerous countries across the continent ex-
perienced exponential growth in cases much later than
other regions of the world; they have consistently con-
firmed fewer cases per capita [2].

Africa, as a continent, has generally been successful
since reporting its first case in February 2020; however,
individual countries have experienced COVID-19 epi-
demics of vastly different scales and intensities. For in-
stance, some countries, such as South Africa, Tunisia,
and Egypt, have reported a far larger number of COV-
ID-19 cases and deaths than others. The reason for con-
siderable cross-country variability across the continent
remains unclear. Accordingly, the present study exam-
ined the possible country-level factors associated with
COVID-19 in Africa. Using multiple regression analysis
on a unique cross-sectional dataset covering 54 African
countries, essential characteristics linked with COVID-
19-induced deaths were investigated.

Significantly, the present study enriched and contrib-
uted to the cumulative understanding of salient country-
level factors associated with COVID-19-related out-
comes. Furthermore, it helped to broaden awareness and
provide useful insights concerning COVID-19 in Africa;
a vast, complex continent of 54 diverse countries and
over 1.3 billion individuals, i.e., received comparatively
limited coverage and less research attention. Addition-
ally, while many analyses have examined single or only
limited factors that may potentially be associated with
COVID-19, the present study explored a considerably
larger number of characteristics; thus, offering a wide-
ranging, more comprehensive analysis.

The rest of the paper unfolds as follows. The next sec-
tion provides an overview of the methods, with an out-
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line of the design, a description of the data examined,
and details about sources. Subsequently, the results are
presented, followed by the discussion section. The final
section concludes, notes limitations, and recommends
possible areas for future research.

2. Materials and Methods

This cross-sectional study covered 54 African coun-
tries. The required data were collected from various
open-access databases. An array of demographic, po-
litical, socio-economic, and health-related indicators
were selected for exploration and inclusion; they were
largely guided by emerging empirical findings, the rap-
idly evolving literature, relevant theoretical frameworks,
and data availability [3-6]. The study variables consisted
of the following:

COVID-19 burden: the COVID-19 burden on individ-
ual African countries was measured concerning cumula-
tive total deaths per million population. The necessary data
were collected from the ‘Our World in Data’ open-access
database; the cumulative total COVID-19 deaths were con-
sidered per million accurate as of 11 April 2021 [7].

Gross Domestic Product (GDP) per capita: GDP is
among the most popular and widely used proxy mea-
sures of economic productivity, output, and wellbeing.
This variable presents a country’s GDP divided by its to-
tal population. The relevant data were presented in 2010
in constant US dollars and transformed (natural log) to
attenuate for skew. The required data were collected
from the World Bank’s World Development Indicators
(WD) database; it provides comprehensive cross-coun-
try comparable data on development [8].

Global connectivity: frequently used as a proxy mea-
sure for global connectivity, mobility or the movement
of individuals, and international integration, this variable
represents the sum of a country’s imports and exports of
goods and services divided by its GDP. The necessary
data were gathered from the WDI database and trans-
formed (natural log) to attenuate for skew [9].

National health system: since conventional measures
of national health system capacity (e.g., physicians per
1000 population, intensive care unit capacity, or hospital
beds per 1000 population) are plagued by missing data,
immunization coverage was used as a proxy. National
Diphtheria, Tetanus, and Pertussis (DTP) immunization
coverage is widely considered as a standard measure
of the strength of national health systems; particularly
since delivery entails 3 contacts with the health system
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at appropriate times. Additionally, it is part of routine
national vaccination programs rather than campaigns.
DTP immunization coverage is defined as the frequency
of children aged 12-23 months, who have received vac-
cinations before 12 months or at any time before the
survey. The required data were collected from the WDI
database [10-12].

Population density: collected from the WDI dataset,
the population density was measured as the total popu-
lation of a country divided by its total land area in square
kilometers [13]. Population age structure: this charac-
teristic, gathered from the World Population Prospects
database, presents the median age of the population of
a country; it divides the total population into two equal
parts. Accordingly, there are as many individuals aged
above the median as there are below it. Figures are ex-
pressed in years [14].

Polity: data for polity were collected from the extremely
popular and widely used Polity5 Project database. This
platform codes states’ political regime and authority char-
acteristics. For each country, a “polity score” is deter-
mined, ranging from +10 (reflecting strongly democratic
states) to -10 (reflecting strongly autocratic states). Scores
are scaled based on an evaluation of democratic and auto-
cratic characteristics and the elements of regimes, includ-
ing elections, the nature of political participation, and the
extent of checks on executive authority [15].

Women'’s leadership and representation: this variable
presents the number of seats held by women members
in the single or lower chambers of national parliaments,
expressed as a percentage of all occupied seats. It is cal-
culated by dividing the total number of seats occupied
by women by the total number of seats in the national
parliament. The necessary data were retrieved from the
WDI dataset [16].

The obtained data were extracted in Microsoft Excel
format per characteristic. Then, they were imported into
SPSS for statistical analysis. For the preliminary inves-
tigation of variables, descriptive statistics and correla-
tions were examined. Subsequently, regression analysis
was conducted, allowing a better understanding of rela-
tionships between variables and variations in COVID-

19-induced deaths.

3. Results

Table 1 summarizes the collected descriptive statistics.
For the examined 54 African countries, the mean cumu-
lative total COVID-19-related deaths per million equaled
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108.33. For GDP per capita (natural log), the mean score
was calculated as 7.39; however, for connectivity, the
same was measured through trade openness (natural
log), which equaled 4.19. The mean DTP coverage was
approximately 81, while the mean polity score was ap-
proximately 2.57. Population density presented a mean
value of about 102.62; however, the mean scores for me-
dian age and percentage of parliamentary seats held by
women were measured as 20.99 and 21.62, respectively.

Table 2 presents a correlation matrix of the examined
variables. The relevant results illustrated a moderate,
statistically significant positive correlation between
deaths per million of the population and GDP per capita
(r=0.537, P=0.000), as well as a moderate, statistically
significant positive correlation between deaths per mil-
lion population and median age (r=0.553, P=0.000).
Thus, the achieved results indicated that a greater GDP
per capita was positively associated with more deaths
per million. Similarly, as the value of the median age of
a country increased, so did the rate of deaths per million.

The regression analysis data are presented in Table 3.
The explored variables were entered in several progres-
sive stages, based upon socio-economic, political, demo-
graphic, and health-related dimensions to better exam-
ine their possible association with COVID-19-induced
deaths per million. Panel I explored GDP per capita and
connectivity. The regression analysis results indicated
that panel I explained 30% of the variance (R*=0.300),
i.e., a significant predictor of deaths per million, [Fo =
9.423, P=0.000]. While GDP per capita significantly
contributed (B=91.376, P=0.001), connectivity did not
(B=51.171, P=0.385) contribute to such rates.

Panel 1II retained GDP per capita and connectivity
while adding population density and median age. The
present study findings revealed that panel II explained
39.2% of the variation of deaths per million (R*=0.392),
i.e., significantly useful in explaining deaths per million
[F, 41»=6.759, P=0.000]. The estimates highlighted that
median age was positively associated with deaths per
million at the 5% level (B=19.322, P=0.021). In other
words, as median age increases by one unit, COVID-19
deaths per million elevate by 19.322 units. However, the
other variables included failure to demonstrate a statisti-
cally significant relationship with deaths per million.

Eventually, panel III, which retains the previous vari-
ables, also adds DTP coverage, polity, and the percent-
age of parliamentary seats held by women, explained ap-
proximately 42.4% of the variation in deaths per million
(R?=0.424). The relevant results illustrated that panel III
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Table 1. Descriptive statistics of the study variables for African countries

Variables Observations MeantSD Max. Min.
Deaths per million 54 108.33+183.66 897.95 0.35
GDP per capita (In) 50 7.39+1.02 9.62 5.34

Trade openness (In) 48 4.19+0.46 5.15 2.81
DTP coverage 54 81.29+15.89 99.00 42.00
Polity 54 2.57+4.85 10.00 -9.00
Population density 54 102.62+130.93 623.30 2.97
Median age 54 20.99+4.85 37.50 15.20
Women in parliament 53 21.62+11.83 61.25 3.38

was significantly useful in explaining deaths per million
[F,;, 35=3.994, P=0.002]. Median age reflected a positive
association with deaths per million at the 5% level (B =
19.122, P=0.040); population density also contributed sig-
nificantly, being reversely associated with deaths per mil-
lion at the 5% level (B=-0.444, P=0.045). Thus, as median
age increases, so does COVID-19-related deaths per mil-
lion. In contrast, as population density increases, deaths
per million decrease. However, the various other included
variables made no significant contribution in this respect.

4. Discussion

The present research highlighted several essential find-
ings and provided useful insights. For instance, a large

Table 2. Pearson correlation coefficient data

CHR

body of work revealed that overcrowding and greater pop-
ulation density can facilitate or ease the transmission of an
array of infectious diseases and enhance their incidence
[17-21]. Given that COVID-19 is mainly spread through
close contact with infected individuals [22-24], empirical
work has explored how population density may be associ-
ated with the national COVID-19 burden. Wong and Li
(2020) argued that population density is an effective pre-
dictor of cumulative infection cases in the United States
at the county level [25]; however, research in Bangladesh
has found a strong positive correlation between popula-
tion density and COVID-19 [26]. Additionally, other work
has identified that densely populated countries presented
higher rates of coronavirus infection cases [27, 28].

Variables Deaths Per GDPPer Trade Open- DTP Polit Population Median Women in
million capita (In) ness (In) Coverage ¥ Density Age Parliament
Deaths per
. 1
million
GDP per 0.537** 1
capita (In) (0.000)
Trade open- 0.280 0.369* 1
ness (In) (0.054) (0.011)
DTP cover- 0.193 0.126 -0.088 1
age (0.162) (0.383) (0.552)
Polit 0.077 -0.028 0.125 0.112 1
v (0.581) (0.845) (0.396) (0.422)
Population -0.091 -0.037 -0.128 0.370** 0.021 1
density (0.511) (0.798) (0.386) (0.006) (0.881)
Median age 0.553** 0.743** 0.395%* 0.351%** 0.161 0.237 1
8 (0.000) (0.000) (0.005) (0.009) (0.246) (0.084)
Women in 0.108 0.013 -0.032 0.137 -0.025 0.143 0.053 1
Parliament (0.443) (0.928) (0.830) (0.328) (0.859) (0.306) (0.705)

P-values are in parentheses; ** Correlation is significant at the 0.01 level; * Correlation is significant at the 0.05 level. C HR
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Table 3. Regression analysis data of factors associated with COVID-19-induced deaths in Africa

Variables Panel | Panel Il Panel lll

. 91.376 29.338 28.655

GDP per capita (In) (0.001)** (0.410) (0.448)
Trade openness (In) 51.171 -1.345 -17.677
P (0.385) (0.982) (0.806)

. . -0.336 -0.444
Population density (0.088) (0.045)*
Median age 19.322 19.122
s (0.022)* (0.040)*

DTP coverage (égig)

. -1.885

Polity (0.720)
Women in parliament (3532)

R? 0.300 0.392 0.424

F 9.423 6.759 3.994

P 0.000** 0.000** 0.002**

CHR

The dependent variable is COVID-19-induced deaths per million; P-values are in parentheses; **Significant at the 0.01 level;

*Significant at the 0.05 level.

Contrary to such data, the present study outlined that
population density was negatively associated with COV-
ID-19-induced deaths per million. Perhaps counterintui-
tive, this finding generally aligns with previous research,
indicating that density may be associated with fewer
COVID-19 cases or relevant deaths. In other words,
higher density areas enjoy a better healthcare infrastruc-
ture, higher-grade facilities, further or better staff, and
specialized services, faster response times, as well as a
greater concentration of intensive-care beds and other re-
sources; all of which can help reduce COVID-19 cases,
severity, and related deaths [29, 30].

Notably, the present study findings demonstrated
that median age is positively associated with COVID-
19-related deaths; these data were in line with those of
other studies suggesting that age is related to COVID-19
burden [31-34]. Older population groups have had strik-
ingly higher COVID-19 mortality rates compared to
younger groups, globally. Besides, younger age is as-
sociated with a lower odds of severe COVID-19 cases
[35-37]. COVID-19 can infect and kill the young; how-
ever, they generally experience much milder symptoms,
compared to older populations (who undergo age-related
physiological changes & have reduced immunity or co-
morbidities). Moreover, there are very few severe cases
and deaths from COVID-19 among children and young
adolescents [38-41].

Some research has indicated that global connectivity
and international air traffic were significant facilitators
in the early global transmission of COVID-19. Addition-
ally, they played a role in the transmission of cases from
highly infected countries. Lau et al. (2020), for instance,
suggested that the total number of flight routes and pas-
senger volume were relevant risk factors for COVID-19
spread [42]. Furthermore, in an investigation of 34 coun-
tries reporting international flights to 154 different coun-
tries, Keita (2020) reported that less-connected countries
registered first infection cases significantly later than
more-connected ones; thus, travel restrictions could help
to slow the spread of infection [43]. In contrast, the pres-
ent study revealed that global connectivity was not as-
sociated with COVID-19-induced deaths.

The present study findings regarding GDP per capita
and the national health system, with DTP coverage as a
proxy, were interesting. GDP and economic wealth have
consistently been signified to be major determinants of
health and development outcomes [44-47]. Additionally,
evidence suggested that a country’s economic perfor-
mance improves life expectancy, and declines adverse
health outcomes and mortality rates [48]. Emerging
work on COVID-19 has found that economic factors
may be associated with severity [49], as well as the odds
of fatality [50]; however, national GDP per capita has
been linked with a lower rate of new COVID-19 cases
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[51, 52]. Similarly, there exists a large body of literature
demonstrating that effective public healthcare systems
are crucial in controlling disease, promoting develop-
ment, and ensuring population health [53, 54]. Further-
more, the COVID-19 pandemic has helped demonstrate
the significance of robust, effective, and resilient public
health sectors [55-57].

GDP per capita and DTP coverage were not signifi-
cantly impactful in the present study. This finding was
in line with previous investigations signifying that coun-
tries’ wealth may not be the main or sole factor in health
security and COVID-19 outcomes. Throughout the CO-
VID-19 pandemic, multiple high GDP countries, with
well-established healthcare systems have been among
those most severely hit; however, a considerable number
of lower-income countries have registered lower CO-
VID-19 incidence and mortality rates. Notwithstanding
numerous challenges, lower-income countries may be
able to efficiently allocate their scarce, limited resources,
and effectively implement or enforce various policies
and guidelines [58-60].

The possible impact of political regime type or the
nature of a country’s political system on COVID-19 re-
sponse and outcomes remains a prominent topic of de-
bate and analysis since the outbreak and global spread
of COVID-19. Generally, two broad and opposing views
can be distinguished. Within autocracies, while central-
ized power may allow quick, decisive action, the ten-
dency to maintain secrecy means information can be
suppressed and critical problems ignored. Additionally,
the hostility of autocracies toward independent or con-
trarian voices and civil society may hinder effective pub-
lic health responses; civil society may support the col-
lection and distribution of accurate, timely information,
or delivery of resources and care. The greater transpar-
ency of democracies promotes a freer flow of informa-
tion and complicates covering up threats or crises; the
decentralization of power, i.e., intrinsic to democracies
may contribute to a slow and potentially ineffective re-
sponse. Moreover, democratic countries are character-
ized by laissez-faire administrative systems; citizens are
potentially less obliged to strictly follow and implement
public health guidelines or measures that may impinge
on the freedom of movement and other rights [61-63].

The present study revealed that political regime is not
associated with COVID-19 deaths. This result aligns
with the fact that no strong or clear consensus exists
within the evolving literature. COVID-19 has not dif-
ferentiated between democracies and autocracies on the
continent; a large, sole focus on the type or nature of the
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government system may obscure understanding of other
relevant factors. Rather than the particular type of politi-
cal regime, several specific aspects or characteristics of
countries, such as population density and age, seem to be
more important for COVID-19-related outcomes.

Another persistent question throughout the COVID-19
pandemic was whether women leaders around the globe
have managed the pandemic differently or more compe-
tently than their male counterparts [64, 65]. For instance,
Johnson and Williams (2020) argued that while male
leaders have historically drawn on their traditionally-
defined role as the head of household to demonstrate
masculine protectionism toward citizens, women lead-
ers may draw upon their traditionally-defined motherly
role. For instance, the individual in the family who con-
ventionally cares for the sick member presents feminine
protectionism [66].

The literature on attitudes to risk and uncertainty of-
fers possible explanations for gender-wise differences.
For instance, there are indications that women, including
those within leadership positions, are more risk- and loss-
averse than men [67-69]. Thus, they may be less willing
to accept health risks and more prone to respond quickly
or lockdown earlier. Additionally, a greater proportion
of women in national parliament might be linked with
the adoption of different solutions; for instance, a higher
frequency of women in the national legislature has been
associated with increased spending on public health [70].

Of note, greater diversity and gender balance in leader-
ship have been outlined as an essential requirement in
successful pandemic preparedness and responses [71].
Moreover, a study on COVID-19 deaths in the USA
found that states with male governors encountered fur-
ther COVID-19 deaths, compared to the states with
women governors [72]. Similarly, after examining vari-
ous public health metrics to measure the control of the
COVID-19 epidemic in women- versus men-led coun-
tries globally, Purkayastha, Salvatore, and Mukherjee
(2020) concluded that although not statistically signifi-
cant, countries that are led by females perform better re-
specting public health metrics for controlling the spread
of the COVID-19 pandemic, compared to the countries
led by males [73].

However, the present study findings on the percentage
of seats in parliament held by women were not statisti-
cally significant and consistent with the growing body
of literature, indicating no statistical support for the
hypothesis that men leaders have less competently and
effectively responded to the COVID-19 pandemic than
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women leaders [74, 75]. Similar to political regime type,
it is likely not so much the particular gender of those
in positions of leadership, but the attributes and charac-
teristics of the countries that they administer, i.e., most
consequential for COVID-19-related outcomes.

5. Conclusion

Since its emergence and spread across the globe, the
COVID-19 pandemic has been one of the world’s most
devastating crises in numerous decades. Africa’s COV-
ID-19-related figures have been far lower than originally
expected; however, there has been striking country-to-
country variation in the burden across the continent. The
present study examined the factors related to COVID-
19-induced deaths at the country level. The obtained
data illustrated that COVID-19-related deaths per mil-
lion were positively associated with median age and
reversely correlated with population density. Other ex-
plored factors, guided by emerging empirical findings,
the rapidly evolving literature, and relevant theoretical
frameworks, such as GDP per capita, connectivity, DTP
coverage, percentage of seats in parliament held by
women, and political regime type, demonstrated no sta-
tistical significance in this respect.

While the present study helps broaden awareness, im-
prove understanding, and provide useful insights regard-
ing COVID-19 on the continent, several caveats remain
to keep in mind. First, with African countries lagging far
behind much of the world concerning vaccination rollout
and as the pandemic continues to unfold and evolve on
the continent, COVID-19 figures and trends are prone to
change; leaving the possibility for shifts in findings and
conclusions presented here. Second, while the current
study has explored several country-level factors potential-
ly related to cross-country variability in COVID-19 out-
comes, there remain other characteristics that may be inves-
tigated to better understand variations, across and within
countries, such as humidity or climate. Finally, the present
study was cross-sectional; thus, findings may be different
in other time frames. Moreover, future studies may exam-
ine time-series data to provide longitudinal evaluations.
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