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Abstract
This exploratory study aims to assess Africa’s lagging position in global heath in relation to
some health care infrastructure before critically examining the situation of Africa in the light
of pressing Covid-19 healthcare infrastructural needs in terms of number of hospital beds,
intensive care units (ICU) beds and ventilators per 100 000 people. A comparative analysis is
provided to showcase which regions are leading in the health facilities in the world in general
and Africa in particular as well as countries that are lagging in the attendant healthcare
facilities. Analytical insights are provided to illustrate that the Covid-19 pandemic has
revealed how Africa cannot reach most Sustainable Development Goals (SDGs), especially
SDG-3 on health and wellbeing. Moreover, corresponding inferences suggest that the
continent is unprepared for future pandemics in terms of health facilities.
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1. Introduction
At the time of writing, the Covid-19 pandemic is spreading in the world at an alarming rate of
contamination. Fortunately, in Africa, the number of deaths and positive cases has not been
consistent with the expectations of most scholars and policy makers such as World Health
Organisation (WHO) authorities. However, recently, the population of the continent has been
concerned that Covid-19 new cases and severe infections are accelerating especially given
that the pandemic is threatening fragile health systems (Asongu, Diop & Nnanna, 2020a,
2020b; Diop, Asongu & Nnanna, 2020). Mcaffrey (2020) in April 2020 established that Sierra
Leone, the Central African Republic and Burkina Faso respectively, had one, three and eleven
ventilator(s). While the fragility of Africa’s health system is no secret, the pandemic has
exposed the true face of healthcare infrastructures. The present exploratory study aims to
assess Africa’s lagging position in global heath in relation to healthcare infrastructure before
critically examining the situation of Africa in the light of pressing Covid-19 healthcare
infrastructural needs in terms of the number of hospital beds, intensive care unit (ICU) beds
and ventilators per 100 000 people.
The positioning of the present study departs from the extant literature which has not
been premised on a critical assessment of the health care infrastructure in Africa.
Accordingly, a large body of the extant studies has been concerned with how governments
have responded to the Covid-19 pandemic on the one hand and on the other, the socioeconomic consequences of the pandemic (Farayabi & Asongu, 2020; Nicola et al., 2020;
Bisong et al., 2020; Agbe, 2020; Ozili, 2020; Price & van Holm, 2020). Some examples of
the extant studies include; Amankwah-Amoah (2020) who has focused on how the
environment has been affected by the Covid-19 crisis;, Obeng-Odoom (2020) assessing
nexuses between the novel coronavirus, income distribution and social stratification; Ataguba
(2020) on the scholarly and policy perspectives on the economic ramifications of the Covid19 crisis; Ozili (2020) examining the avenues, policy initiatives and socio-economic measures
that are associated with the underlying pandemic; Bisong et al. (2020) on the incidence of the
crisis on remittances flows; Agbe (2020) who has examined how the pandemic has affected
childhood poverty and; Adekola et al. (2020) and Odeyemi et al. (2020) who focus on the
modelling of infectious diseases by means of mathematics as well as laboratory responses to
the Covid-19 pandemic.
In the light of the above, to the best of our knowledge and as far as we have reviewed,
the extant literature has not focused on the problem statement being envisaged by the current
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study which aims to assess the lagging status of Africa in the light of the growing health
challenges confronting the continent. The rest of the study is structured in the following
manner. Section 2 discusses the data and corresponding methods while Section 3 presents the
results and the attendant discussion. Section 4 concludes with policy implications and future
research directions.
2. Presentation of data and methods
In this paper, two categories of data are used for African countries. The first are from the
United Nations (UN) Sustainable Development Goals (SDGs). These data can help us to
understand how equipped the health systems are to meet the challenges of guaranteeing that
all people enjoy greater peace and prosperity in 2030. Among these indicators, we have a
selected number of people for every single doctor (Medical Doctor), number of people for
every single nurse or midwife (Nurse/Midwife), International Health Regulation scores (IHR),
Healthy Life Expectancy (HALE), Universal Health Coverage (UHC) and Domestic General
Government Health Expenditure (GGHE), which are used to depict the health infrastructure
level in African countries.
The second group of data are those discovered with the Covid-19 pandemic of which, the
most popular are the number of Hospital beds (Hosp_bed), number of Intensive Care Unit
beds (ICU_bed) and number of ventilators. It is worthwhile to note that with the Covid-19
pandemic, there is a strand of literature on the availability of these health tools and critical
care capacity (Ma &Vervoort, 2020; Weissman et al., 2020; White & Lo, 2020; Craig et al.,
2020a, 2020b) which has not critically engaged Africa as done in the present study. The
definitions and sources of the variables are disclosed in Table 1.
As for the methodology, given that the study is exploratory, we rely on exploratory
descriptive analysis based on tables, summary statistics and maps to depict the lack of health
infrastructure made more apparent, by the Covid-19 pandemic in African countries.
3. Results and discussion
We start by analysing the global trends of heath statistics from the UN SDGs by regions.
Most of these indicators are proxies for monitoring SDG 3 pertaining to health and wellbeing
(“ensure healthy lives and promote wellbeing for all at all ages”). Table 1 reveals that,
overall; all signals are in the red in Africa. We employ the number of medical doctors and
nurses or midwives as a proxy for health workforce. The results show dramatic disparities
across different world regions and an unacceptable scarcity of healthcare workers in Africa.
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By way of illustration, the number of people for every single medical doctor is more than
eleven times higher in Africa than in Europe. Moreover, Africa earns the lowest International
Health Regulation scores (44/100) in the relation to health workforce. The IHR scores relate
to an agreement between 196 countries and territories for global health security. It measures
the country’s ability to prepare for and respond to health emergencies. A low score from
Africa could indicate why the WHO predicted in March 2020 that the virus would spread
rapidly in Africa and cause millions of deaths. Instead of life expectancy which gives an
indication of how long a population is expected to live on average, we use the Health Life
Expectancy (HALE) which reveals the true health of a population. We note a clear difference
between Africa (53.80) and Western Pacific (68.90) or Europe (68.40). Regarding the
Universal Health Coverage (UHC), the results show that African citizens do not have access
to needed health services of sufficient quality without financial hardship. Finally, we appeal
to a macroeconomic indicator. The Domestic General Government Health Expenditure
(GGHE-D) as percentage of General Government Expenditure (GGE) is lowest in Africa
(7.20%). Americas (13.2%) and Europe (12.3%) are the top performing regions.

Table 3 summarizes the variables in direct link with the Covid-19 pandemic in African
countries. It is apparent from the table that there is a considerable degree of dispersion
especially in the number of Hospital beds per 100,000. The minimum of hospital beds is
10.00 (Mali) and the maximum 630.00 (Gabon) with a mean of 133.60. The minimum of ICU
beds per 100,000 people is 0.00 (Djibouti) while the maximum is held by Seychelles (33.07).
Regarding the number of ventilators per 100,000 people, the mean is 0.95 and the values are
ranged from none (Djibouti) to 9.19 (Cabo Verde).

In order to highlight the lack of health infrastructure in African countries, we mapped national
patterns of the current available critical care infrastructure with a focus on the distribution of
hospital beds, ICU beds and ventilators. Figures 1-3 provide the density of the hospital beds,
ICU beds and ventilators. An exploratory analysis of Figure 1 shows a spatial distribution of
the number of hospital beds per 100,000 people. Countries with a number of hospital beds
higher than 150 are clustered in Northern (Tunisia, Libya, Algeria and Egypt), Central (Sao
Tomé, Equatorial Guinea, Gabon and Congo) and Southern (South Africa, Namibia,
Botswana, Zimbabwe and Zambia) Africa. Although there is no global norm for the density of
hospital beds in relation to total population, this figure reveals a very low density. For
example, the countries with the highest density of hospital beds worldwide include Japan
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(1310), Korea (1230), Russia (8100) and Germany (8000) contrary to Africa where out of the
51 countries in our sample, only one exceed 500 beds per 100,000 people.

In Figure 2, we mapped the distribution of ICU beds per 100,000 people. It is worthwhile to
note that only 4 countries (Egypt, Cameroon, Gabon and Seychelles) have a density of ICU
higher than 10 ICU beds per 100,000 people. The availability of beds per 100,000 people
ranges from none (Djibouti) to 33.07 (Seychelles). Again a further analysis of the figure
shows that more than 92% of African countries have a number of ICU beds per 100,000
people that is less than 1. These statistics show that the density of ICU beds is at an alarming
level in Africa compared to the rest of the world. For instance, in Americas and Europe, the
density is higher than 5 (Ma & Vervoort, 2020). Estimating the critical care capacity needs
and gaps in Africa during the Covid-19 pandemic, Craig et al. (2020a) find that even if only
30% of patients with severe cases seek health services at outbreak peak, then 71% of the
countries would not have a sufficient number of ICU beds per 100,000 people to handle
projected needs.

Figure 3 draws the availability of the number of ventilators per 100,000 people in Africa. The
situation is more alarming for this indicator. Globally, at least 3 out of 4 countries have a
density of ventilators less than 1 ventilator per 100,000 people. The availability of ventilators
ranges from none (Djibouti, Guinea Bissau) to Cabo Verde (9.19). Apart from Cap-Verde and
South Africa (5.54), all African countries had ventilator density of less than 5 beds per
100,000 people. The exploratory analysis of the availability of ventilators means that African
countries are not yet prepared if the number of severe Covid-19 cases increases. According to
Craig et al. (2020a), only four countries (South Africa, Egypt, Gabon and Cabo Verde) have
ventilators numbers that are sufficient in view of meeting the projected needs at the national
level.

4. Concluding implications and future research directions
This exploratory study aims to assess Africa’s lagging position in global heath in relation to
some healthcare infrastructure before critically examining the situation of Africa in the light
of pressing Covid-19 healthcare infrastructural needs in terms of the number of hospital beds,
ICU beds and ventilators per 100, 000 people. A comparative analysis is provided to
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showcase which regions are leading in the healthcare facilities in the world in general and
Africa in particular as well as countries that are lagging in the attendant health facilities.
Overall, this exploratory statistical analysis reveals that the Covid-19 pandemic
highlights another pandemic crisis in Africa. In fact, our results find the inacceptable scarcity
and lack of care capacity and infrastructure in African countries. The lack of critical care
capacity with a focus on the distribution of hospital beds, ICU beds and ventilators means
African healthcare systems are not adequately prepared for the present wave of the Covid-19
pandemic, a second wave of the underlying pandemic as well as a future pandemic.
Moreover, the Covid-19 pandemic may further amplify disparities, socioeconomic
inequalities and prevent Africa from attaining SDGs. Hence, this study has provided both
scholars and policy makers with analytical insights into how the Covid-19 pandemic has
revealed the manner in which Africa cannot reach most Sustainable Development Goals
(SDGs), especially SDG-3 on health and wellbeing. Moreover, the continent is unprepared for
future pandemics in terms of health facilities. Furthermore, the comparative analysis provides
policy makers with insights into how resources can be allocated to countries in terms of which
countries need more health facilities relative to others.
Future studies can improve the extant literature by assessing the financing gap of
healthcare needs in African countries as well as mechanisms by which these attendant needs
can be funded. It is also worthwhile for future research to examine how traditional medical
facilities (being explored in many African countries to fight the Covid-19 pandemic) can limit
some needs for modern health facilities on the one hand and prepare African countries for
future pandemics on the other hand.

7

References
Adekola, H. A., Adekunle, I. A., Egberongbe, H. O., Onitilo, S. A., & Abdullahi, I. N.,
(2020). “Mathematical Modelling for Infectious Viral Disease”, Journal of Public Affairs:
Forthcoming.
Agbe, GMKA (2020). “Impact of the COVID-19 pandemic on poverty in MENA countries:
focus on child poverty”, Partnership for Economic Policy
https://www.pep-net.org/sites/pep-net.org/files/typo3doc/pdf/Literature_Review_Covid19_Children.pdf(Accessed: 15/06/2020).
Amankwah-Amoah, J., (2020). “Note: Mayday, Mayday, Mayday! Responding to
environmental shocks: Insights on global airlines’ responses to COVID-19”, Transportation
Research Part E: Logistics and Transportation Review, 143(November), 102098.
Asongu, S. A., Diop, S., & Nnanna, J., (2020a). “The Geography of the Effectiveness and
Consequences of COVID-19 Measures: Global Evidence”, Journal of Public Affairs:
Forthcoming.
Asongu, S. A., Diop, S., & Nnanna, J., (2020b). “Health Vulnerability versus Economic
Resilience to the Covid-19 pandemic: Global Evidence”, African Governance and
Development Institute Working Paper, Yaoundé.
Ataguba, J. E., (2020). “COVID-19 pandemic, a war to be won: understanding its economic
implications for Africa”, Applied Health Economics and Health Policy, (2020) 18, pp. 325–
328.
Bisong, A., Ahairwe, P.,&Njoroge, E.,(2020). “The impact of COVID-19 on remittances for
development in Africa”. ECDPM Discussion Paper No.269. May.
Craig, J., Kalanxhi, E., Osena, G., & Frost, I., (2020a). “Estimating critical care capacity
needs and gaps in Africa during the COVID-19 pandemic”, medRxiv (2020),
doi:https://doi.org/10.1101/2020.06.02.20120147.
Craig, J, Kalanxhi, E, & Hauck, S., (2020b). “National estimates of critical care capacity in 54
African countries. ” medRxiv (2020), https://doi.org/10.1101/2020.05.13.20100727.
Diop, S., & Asongu, S.A., (2020).“The Covid-19 Pandemic and the New Poor in Africa: the
Straw that Broke the Camel’s Back”. African Governance and Development Institute,
WP/20/038, Yaoundé.
Diop, S., Asongu, S. A., & Nnanna, J, (2020). “Covid-19 Economic Vulnerability and
Resilience Indexes: Global Evidence”, African Governance and Development Institute
Working Paper, Yaoundé.
Farayabi, A. O., & Asongu, S. A., (2020). “The Economic Consequences of the Covid-19
Pandemic in Nigeria”, African Governance and Development Institute Working Paper No.
20/042, Yaoundé.

8

Ma X., & Vervoort, D., (2020). “Critical care capacity during the COVID-19 pandemic:
Global availability of intensive care beds”, Journal of Critical Care, 58, pp. 96-97,
https://doi.org/10.1016/j.jcrc.2020.04.012.
Mcaffrey, D., (2020). “Analysis: Africa's unexpected COVID-19 figures”. Euronews.
https://www.euronews.com/amp/2020/05/12/analysisafrica-s-unexpected-covid-19-figures.
(Accessed: 12/05/2020).
Nicola M, Alsafi Z, Sohrabi C, Kerwan A, Al-Jabir A, Iosifidis C, Agha, M., & Agha, R.
(2020). “The Socio-Economic Implications of the Coronavirus and COVID-19 Pandemic: A
Review”. International Journal Surgery, 78(June), pp. 185-193.
Obeng-Odoom, F., (2020). “COVID-19, Inequality, and Social Stratification in Africa”,
African Review of Economics and Finance, 12(1), pp. 1-12.
Odeyemi, F. A., Adekunle, I. A., Ogunbanjo, O. W., Folorunso, J. B., Akinbolaji, A.,
&Olawoye, I. B., (2020). “Gauging the Laboratory Responses to Coronavirus Disease (Covid19) in Africa”, Journal of Public Affairs; Forthcoming.
Ozili, P. K., (2020). “COVID-19 in Africa: socioeconomic impact, policy response and
opportunities”, International Journal of Sociology and Social
Policy,https://doi.org/10.1108/IJSSP-05-2020-0171.
Price, G. & van Holm, E. J. (2020). “The Effect of Social Distancing Onthe Spread of Novel
Coronavirus: Estimates From Linked State-Level Infection And American Time Use Survey
Data”, Urban Entrepreneurship and Policy Institute, University of New Orleans, New
Orleans.
Weissman,G.E., Crane-Droesch, A., Chivers,C., et al.“Locally informed simulation to predict
hospital capacity needs during the COVID-19 pandemic”, Ann Intern Med (2020),
10.7326/M20-1260.
White, D. B., & Lo, B., (2020). “A framework for rationing ventilators and critical care beds
during the COVID-19 pandemic”, JAMA (2020), 10.1001/jama.2020.5046.
World Health Statistics (2020). “
https://www.who.int/gho/publications/world_health_statistics/2020/en
(Accessed:13/08/2020).

9

Table 1: Data description
Indicators

Full names

Definitions

Sources

Medical doctor
Nurse/Midwife

Medical doctor
Nurse/Midwife
International Health
Regulation scores

Number of people for every single doctor
Number of people for every single nurse or midwife
13 core capacities average which include, for example, measures taken at ports, airports
and ground crossings to limit the spread of health risks for global health security.
Healthy Life Expectancy (HALE) reveals the true health of a population contrarily to Life
expectancy gives an indication of how long a population is expected to live on average
(in year)
Service coverage index (which measures coverage of selected essential health services on
a scale of 0 to 100). Universal health coverage is defined as ensuring that all people have
access to needed health services (including prevention, promotion, treatment,
rehabilitation and palliation) of sufficient quality to be effective while also ensuring that
the use of these services does not expose the user the financial hardship.

World Health Statistics (2020)
World Health Statistics (2020)

IHR
HALE

Healthy Life
Expectancy

UHC

Universal Health
Coverage

GGHE

Domestic General
Government Health
Expenditure

Domestic General Government Health Expenditure (GGHE-D) as percentage of general
Government Expenditure (GGE) in %

Hosp_bed

Number of Hospital
beds

Number of Hospital beds per 100,000 people

ICU_bed

Number of Intensive
Care Unit beds

Number of Intensive Care Unit bed per 100,000 people

Ventilators

Ventilators

Number of ventilators for 100,000 people

World Health Statistics (2020)
World Health Statistics (2020)

World Health Statistics (2020)

World Health Statistics (2020)
The Center For Disease
Dynamics, Economics and
Policy
The Center For Disease
Dynamics, Economics and
Policy
The Center For Disease
Dynamics, Economics and
Policy

Source: authors
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Table 2: Health statistics by regions
Medical doctor

Nurse /Midwife

IHR

HALE

UHC

GGHE-D

Africa
3324
985
44
53.8
46
Americas
417
120
71
67.5
79
South East Asia
1239
559
61
60.4
56
Europe
293
123
75
68.4
77
Eastern Mediterranean
989
690
66
59.7
57
Western Pacific
533
275
71
68.9
77
Global average
1132.5
458.67
64.67
63.12
65.33
Source: authors
IHR: International Health Regulation scores. HALE: Healthy Life Expectancy. UHC: Universal
Health Coverage. GGHE: Domestic General Government Health Expenditure.

7.2
13.2
8.1
12.3
8.7
9.6
9.85

Table 3: Descriptive statistics
Variables
Obs
Mean
Std. dev
Min
Q(25)
Q(50)
Q(75)
Hosp_bed
50
133.60
115.74
10.00
50
95
180
ICU_bed
48
3.160
6.99
0.00
0.22
0.41
3.07
Ventilators
46
0.95
1.77
0.00
0.11
0.20
0.71
Source: authors
Hosp_bed: Number of Hospital beds. ICU_bed: Number of Intensive Care Unit beds.

Max
630.00
33.07
9.19
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Figure 1: Number of Hospital beds per 100,000 people
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Figure 2: Number of ICU beds per 100,000 people
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Figure 3: Number of Ventilators per 100,000 people
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