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Abstract

Introduction: Laboratory testing plays a crucial role in response to infectious diseases outbreaks, including the on-going 
global COVID-19 pandemic. Herein, we assessed the laboratory testing capacity of 13 African countries and identify the 
challenges they face surrounding COVID-19 testing.
Method: We conducted a comprehensive narrative review of scholarly literature published between January 2020 and August 
2021 in PubMed, Medline, ScienceDirect, PubMed Central, and Google Scholar to assess laboratory testing capacity and 
associated challenges in 13 African countries prioritized by the World Health Organization i.e., Mauritius, Algeria, Nigeria, 
Angola, Cote d’Ivoire, the Democratic Republic of the Congo, Ghana, Ethiopia, South Africa, Kenya, Zambia, Tanzania, and 
Uganda. Supplementary data were also gathered from country reports, WHO reports, websites of key organizations, policy 
brief, newsletter, and other reports as well as through systematic google search. We also reviewed reference lists of relevant 
sources to gather data for the study.
Result: The 13 African countries have ramped up COVID-19 testing using Reverse Transcription Polymerase Chain Reaction, 
the gold standard for COVID-19 diagnosis, and other laboratory testing methods. With respect to the population size, Mauritius 
had conducted the highest number of COVID-19 tests while, South Africa conducted the highest number of tests among the 
countries. However, most African countries included had low testing capacity relative to their population size. Some of the 
challenges identified included inadequate test kits and other logistical constraints, weak surveillance systems, difficulty in 
transporting test samples, a dearth of human resources, and poor management of laboratory data.
Conclusion: This study revealed that there is low laboratory testing capacity in the selected African countries. Laboratory 
response to COVID-19 has multiple challenges. There is a need to invest in strengthening infectious diseases laboratory 
systems in Africa. 
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Abbreviations: WHO: World Health Organization; 
IPA: Institute Pasteur Algeria; NIBR: National Institute of 
Biomedical Research; NMIMR: Noguchi Memorial Institute 
for Medical Research; NCDC: Nigeria Centre for Disease 
Control; NHLS: National Health Laboratory Service; UTH: 
University Teaching Hospital; BSL-2: Biosafety Level-2.

Introduction

COVID-19 is a threat to health systems globally 
[1,2]. Since its emergence in Wuhan, China in 2019, the 
global outbreak has continued to demonstrate itself as an 
unprecedented public health emergency in all parts of the 
world, including Africa [3]. It was declared a pandemic by the 
World Health Organization (WHO) in March 2020 [4]. As of 
1 September 2021, there have been 217,558,771 confirmed 
COVID-19 cases globally with more than 4.5 million deaths 
[5]. The first index case in Africa was reported in Egypt on 
14 February 2020 [3]. To date, over 5 million cases and more 
than 170,000 deaths have been reported on the continent 
[5].

At the beginning of the outbreak, only a paltry amount 
of information about the nature of the novel disease was 
obtainable. By 4 January 2020, the WHO reported a cluster of 
pneumonia cases in the Hubei province; a flagship technical 
publication that contained risk assessment and advice was 
immediately made available to the scientific communities 
and public media [6]. In the following week, China shared the 
genetic sequence of COVID-19. This accounted for the first 
laboratory diagnosis of the disease [7]. Deeply concerned 
both by the alarming rate of spread and the severity of the 
disease and having established evidence of human-to-human 
(community) transmission, the WHO issued the international 
community its Strategic Preparedness and Response Plans. 
In this document, the WHO emphasized that containment is 
of enormous importance and can only be achieved through 
case finding, contact tracing, and quarantine during the 
incubation period [8]. Thus, a huge emphasis was placed 
on laboratory testing because of undifferentiated clinical 
symptoms that could be attributed to various aetiologies 
apart from COVID-19.

As part of scaling up preparedness efforts and response 
to the disease, the WHO had identified 13 priority African 
countries (Algeria, Angola, Cote d’Ivoire, Democratic 
Republic of Congo, Ethiopia, Ghana, Kenya, Mauritius, 
Nigeria, South Africa, Tanzania, Uganda, Zambia) which 
either have direct links or a high volume of travel to China 
[9] However, the first documented case was imported to the 
continent through Egypt. This case was identified to have 
arrived from Europe rather than China where the virus 
originated [2]. Within three months, the cases had spread 
throughout the continent, with Lesotho, the last sovereign 

state to have contracted COVID-19, reporting a case on May 
13, 2020 [10]. Because the testing capacity for the disease in 
Africa was very limited− only two countries (South Africa and 
Senegal) in Africa could test for COVID-19 at the beginning 
of the outbreak in January 2020− and because Africa have 
always had weaker health systems, it was predicted that the 
bludgeoning effect of the virus would be most devastating in 
the continent [1].

However, as the pandemic unfolded, Africa appears to be 
the least impacted continent by this deadly pandemic. It must 
be emphasised, however, that one possible reason for the 
low number of cases in Africa compared to other continents 
is under-diagnosis of cases due to insufficient laboratory 
capacity in many countries in the region; and experts have 
suggested that there could be a significant mismatch between 
number of cases reported and actual number of cases, 
thereby undermining the appreciation of full impact of the 
disease [1,2,11]. Laboratory testing plays a crucial role in the 
prevention and management of infectious disease outbreaks 
[12]. In order to develop the most strategic approaches to 
curtail the burden of COVID-19 in Africa, laboratory testing 
capacity in the region must be effectively strengthened. 
The priority African countries identified by WHO largely 
overlap with countries with highly dense populations and 
high incidence of COVID-19 cases. Currently, these regions 
are in different stages of national and subnational laboratory 
capacity in terms of equipment, human resources, and 
stockpiles of required reagents and supplies. In this paper, 
we assessed the laboratory testing capacity of the 13 WHO-
Prioritized African countries (Algeria, Angola, Cote d’Ivoire, 
Democratic Republic of Congo, Ethiopia, Ghana, Kenya, 
Mauritius, Nigeria, South Africa, Tanzania, Uganda, and 
Zambia), and identified the challenges facing COVID-19 
testing in the countries.

Materials and Methods

We conducted a comprehensive narrative review to 
assess the laboratory testing capacity of the 13 WHO-
Prioritized African countries (Algeria, Angola, Cote d’Ivoire, 
Democratic Republic of Congo, Ethiopia, Ghana, Kenya, 
Mauritius, Nigeria, South Africa, Tanzania, Uganda, and 
Zambia) and identify the challenges facing COVID-19 
laboratory testing. Searches were conducted in PubMed, 
Google Scholar, Medline, ScienceDirect, and PubMed Central 
using the following search terms: “COVID-19”, “SARS-CoV-2”, 
“2019-nCoV”, + “Diagnostic Testing”, ‘Laboratory Testing”, 
“Molecular Testing”, “Serological testing” “Antigen Testing” 
“Mass Testing” “PCR Testing”, “RT-PCR Testing” “{+Each 
African Countries - Algeria, Angola, Côte d’Ivoire, the 
Democratic Republic of the Congo, Ethiopia, Ghana, Kenya, 
Mauritius, Nigeria, South Africa, Tanzania, Uganda, and 
Zambia}.
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Only studies published in English Language from January 
2020 to August 2021 on the topic were included while the 
exclusion criterion was any other data sources that do not 
provide information regarding COVID-19 laboratory testing 
in the 13 African countries. Three members of the research 
team (YAA, AJA, and AOB) were involved in the literature 
review to gather data for this study independently. The 
collected articles were managed using Endnote Reference 
Manager Software version X8 with a prior review of the 
title and abstract of the included papers. In case of any 
duplication of references or disagreement, a consensus 
was reached through discussion. Secondary verification of 
the data and review for appropriateness of inclusion were 
conducted by four researchers (YAA, AR, DELP, and LI). The 
investigators also reviewed relevant articles that were taken 
from reference lists of the articles identified in our systematic 
search. Supplementary data were also gathered from country 
reports, newsletters, commentaries, policy briefs, and other 
reports as well as direct Google search as it was inferred 
that some of the relevant sources are not published in peer-

reviewed academic journals because they are not empirical 
studies but policy papers. The extracted data were discussed 
in a narrative to answer the aim of the study.

Results and Discussion

COVID-19 Testing Capacity in Africa

Generally, COVID-19 can be diagnosed using the following 
laboratory techniques: molecular methods (nucleic acid 
testing), serology (protein testing), rapid antigen test (point 
of care testing), cell culture, and computed tomography. As 
at the time of writing this paper, 47 countries in Africa can 
test for COVID-19 using PCR, which is the gold standard 
for diagnosis [13]. In Table 1, we revealed the number of 
COVID-19 tests conducted, gold standard laboratory testing 
methods and centers in the 13 African countries with a 
remark. We also reported the number of laboratory test 
conducted per 1 million of the African population [14], See 
Figure 1.
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Algeria 4,47,42,779 2,30,861 5,160 0.5
The gold 

standard is 
RT-PCR.

More than 29 IPA 
laboratories and other 

private laboratories, 
university COVID-19 
testing centers and 

hospital laboratories.

Low testing rates 
relative to the 

country’s population

Angola 3,40,14,338 8,26,140 24,288 2.4
The gold 

standard is 
RT-PCR.

More than 5 COVID-19 
laboratories.

Low testing rates 
relative to the 

country’s population

Cote d’Ivoire 2,71,12,813 8,45,410 31,181 3.1
The gold 

standard is 
RT-PCR.

45 testing centers was 
proposed; 9 centers 

has been dedicated for 
international travel testing.

Low testing rates 
relative to the 

country’s population

Democratic 
Republic of 

Congo
9,26,19,502 3,02,022 3,261 0.3

The gold 
standard is 

RT-PCR.

Various laboratories across 
different provinces, and 

other private centers.

Low testing rates 
relative to the 

country’s population

Ethiopia 11,81,65,839 31,42,116 26,591 2.7
The gold 

standard is 
RT-PCR.

More than 70 COVID-19 
laboratories, university 
laboratories, research 

institutes, hospital 
laboratories, and private 

centers

Low testing rates 
relative to the 

country’s population

https://medwinpublishers.com/EIJ/
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Ghana 3,18,02,941 15,44,519 48,565 4.9
The gold 

standard is 
RT-PCR.

COVID-19 testing centers 
across private laboratories, 

research institution, 
universities and hospitals.

Low testing rates 
relative to the 

country’s population

Kenya 5,51,04,013 22,87,443 41,511 4.2
The gold 

standard is 
RT-PCR.

More than 45 COVID-19 
testing laboratories across 
government hospitals and 

private laboratories among 
others.

Low testing rates 
relative to the 

country’s population

Mauritius 12,74,152 3,58,675 2,81,501 28
The gold 

standard is 
RT-PCR.

More than four COVID-19 
testing PCR laboratories 

which is found across 
private laboratories, and 

hospitals.

Moderately high 
testing rates 

compared to their 
population. With 

respect to the 
population size, 
Mauritius had 
conducted the 

highest number of 
COVID-19 tests

Nigeria 21,18,84,956 26,48,684 12,501 1.3
The gold 

standard is 
RT-PCR.

Over 80 open PCR 
laboratories, more than 20 

GeneXpert laboratories, 
about 58 fee-based 

laboratories and over 5 
corporate laboratories

Low testing rates 
relative to the 

country’s population

South Africa 6,01,51,747 1,58,21,074 2,63,019 26
The gold 

standard is 
RT-PCR.

Over 120 testing 
laboratories, various 

mobile testing 
laboratories, and over 50 

private laboratories

Highest COVID-19 
tests conducted in 

Africa.

Tanzania 6,16,45,954 NA NA -
The gold 

standard is 
RT-PCR.

Private and public 
laboratory across the 

country.

Even though there is 
lack of coordinated 
data of the testing 

rates, it is clear that 
COVID-19 testing is 

suboptimal

Uganda 4,73,62,996 15,36,425 32,439 3.2
The gold 

standard is 
RT-PCR.

22 accredited COVID-19 
testing laboratories

Low testing rates 
relative to the 

country’s population

Zambia 1,89,62,511 22,01,555 1,16,100 11.6
The gold 

standard is 
RT-PCR.

More than 10 COVID-19 
testing laboratories across 
government hospitals and 

private laboratories among 
others

Low testing rates 
relative to the 

country’s population

https://www.worldometers.info/population/countries-in-africa-by-population/
Table 1: Summary of laboratory testing capacity in the 13 African countries. 
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Figure 1: revealed the number of laboratory COVID-19 test conducted per 1 million population in the 13 African countries.
 

Algeria

Algeria has reported 190,078 confirmed cases of 
COVID-19 cases with 4,929 mortalities as of 19th August 
2021 and has conducted tests on 230,861 samples14, which 
constitute 0.5% of the total population of over 44 million. 
COVID-19 laboratory testing in Algeria is coordinated and 
managed by the Institute Pasteur Algeria (IPA), which is 
based in the capital, Algiers [12,15,16]. Even though IPA’s 
gold standard of testing is Reverse Transcription Polymerase 
Chain Reaction (RT-PCR), rapid test kits and computed 
tomography tests have been leveraged to increase testing 
capacity. From only about fifty tests per day by IPA in the 
early days of the pandemic, the number of daily testing 
has increased up to 2500 tests through the opening of 29 
laboratories in Oran, Constantine, and Ouargla (IPA annexes), 
and university and hospital laboratories. Despite the increase 
in testing, the capacity is still very much lower relative to the 
population size [15,16].

Angola

Angola has recorded 45,175 confirmed cases of 
COVID-19 with 1,125 mortalities as of 19th August 2021 
and has conducted tests on 826,140 samples [14], which 
constitute 2.4% of the total population of over 34 million. 
As of 26 August 2020, Angola has 3 operational COVID-19 
testing labs, which perform 300-400 tests/day; the National 
Laboratory of Instituto Nacional de Investigação em Saúd 
located in Luanda scored 100% on the EQAP-satisfactory 
performance scoring system; RT-PCR, which is the gold 
standard [17,18]. The country was able to increase its testing 
capacity to 6000 samples per day with the establishment of 
the Viana Laboratory Diagnostic Center in addition to other 
existing testing facilities [19]. Viana Laboratory Diagnostic 
Center, situated in the Viana Special Economic Zone, is the 

largest molecular biology and serology laboratory in Angola 
[19]. In addition to COVID-19 testing at this center, effort 
is underway to set up more RT-PCR laboratories in the 
provinces of Huambo, Lunda Norte, and Uíge, collaborate 
with private laboratories and hospitals and roll out rapid 
diagnostic testing [19]. However, more still needs to be done 
to understand the full size of the pandemic in the country.

Cote d’Ivoire

Cote d’Ivoire has recorded 53,089 confirmed cases of 
COVID-19 with 373 deaths as of 19th August 2021 and has 
conducted tests on 845,410 samples [14], which constitute 
3.1% of the total population of over 27 million. The country’s 
COVID-19 case was diagnosed at CDC-supported Pasteur 
Institute of Cote d’Ivoire in Abidjan [20]. As of April 2020, 
nine (9) testing centers were available and equipped with 
equipment and health personnel in Abidjan, the epicentre of 
the pandemic [21]. At the end of April 2020, the Government 
announced a contribution of 25 billion CFA to the Public 
Health Response Plan (total 95.5 billion CFA) with the 
support to scale up additional testing capacities (up to 45 
sites nationwide) [22]. The gold standard of COVID-19 
testing in Cote d’Ivoire is RT-PCR and efforts are currently 
being made to increase testing capacity to more than 1000 
per day [21]. The size of the pandemic is still yet to be fully 
understood because of the low testing rates.

Democratic Republic of Congo

The Democratic Republic of Congo has recorded 53,757 
confirmed cases of COVID-19 with 1053 deaths as of 19th 
August 2021 and has conducted tests on 302,022 samples 
[14], which constitute 0.3% of the total population of over 92 
million. Of twenty-six provinces, RT-PCR COVID-19 testing 
is only available in 6 towns (Kinshasa, Matadi, Lubumbashi, 

https://medwinpublishers.com/EIJ/
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Goma, Kolwezi, and Mbandaka), and some private centers, 
about six months into the pandemic [23]. As of September 
2020, the daily testing stood at 900 per day in the Democratic 
Republic of Congo [24]. The country’s National Institute of 
Biomedical Research (NIBR) is the main testing laboratory 
of the country and it is responsible for performing all the 
COVID-19 RT-PCR testing [23]. However, the transportation 
of samples from remote places to the NIBR has been delayed 
because of a lack of logistical resources and poor road 
networks [23]. All these contributed to low testing rates in 
the country and makes it difficult to understand the size of 
the pandemic on the continent.

Ethiopia

Ethiopia has recorded 292,731 confirmed cases of 
COVID-19 with 4,518 deaths as of 19th August 2021 and 
has conducted tests on 3,142,116 samples [14], which 
constitute 2.7% of the total population of over 118 million. 
To identify COVID-19 cases, the only approved laboratory 
diagnostic approach in Ethiopia is the RT-PCR testing [25]. 
At the beginning of the pandemic, Ethiopia was sending 
samples to South Africa to conduct the test [25]. The country 
has slowly set up a testing center at the national reference 
laboratory and later created more laboratories [26]. Despite 
this, the national testing capacity is very low in relation to 
over a 116,000,000 population size, and the facilities are 
majorly situated in cities, research institutes, hospitals, and 
laboratories across Ethiopian universities [25,26]. However, 
as of November 2020, COVID-19 testing had significantly 
improved and reached over 70 laboratories with a daily 
capacity of more than 13,000 tests [25].

Mauritius

Mauritius has recorded 6,460 confirmed cases of 
COVID-19 with 22 deaths as of 19th August 2021 and has 
conducted tests on 358,675 samples [14], which constitute 
36% of the total population of over 1.2 million. In Mauritius, 
laboratory diagnostic testing of unconfirmed cases by PCR 
commenced on 3 February 2020 and has been beneficial 
in the diagnosis of the COVID-19 cases as the pandemic 
progresses [27] The early availability of PCR testing facilities 
in Mauritius has a positive impact on the country’s COVID-19 
response [27-29]. Even though at the early days of the 
outbreak, ten PCR tests were conducted daily, however, 1400 
and more PCR tests were now conducted per daily [28] As 
of January 2021, Mauritius had more than four COVID-19 
testing PCR laboratories which are found across private 
laboratories, and hospitals among others [28]. Additionally, 
the country is also leveraging the use of rapid antigen tests 
[27,29]. However, more still needs to be done to understand 
the size of the pandemic in the country [27].

Ghana

Ghana has recorded 112,928 confirmed cases of 
COVID-19 with 945 deaths as of 19th August 2021 and 
has conducted tests on 1,554,519 samples 14, which 
constitute 4.9% of the total population of over 31 million. 
The COVID-19 testing started in the country’s leading 
medical research institute, the Noguchi Memorial Institute 
for Medical Research (NMIMR) of the University of Ghana 
[12,30]. Currently, the research institute is one of the leading 
primary testing facilities for COVID-19 tests conducted in the 
country [12,31]. Other laboratories such as Kumasi Centre 
for Collaborative Research, National Public Health Reference 
Laboratories, and Council for Scientific and Industrial 
Research among others, were later equipped for COVID-19 
testing [30,31]. The country continues to make efforts to 
strengthen its testing capacity by using GeneXpert platforms, 
rapid antigen tests, and including the 100 Regional and 
District Tuberculosis Gene Expert Laboratories for COVID-19 
testing [12]. Besides, the government also adopted innovative 
strategies like the use of drones to deliver test samples and 
result to and from the testing centres respectively [32]. 
Besides, initially Ghana implemented a single sample rRT-
PCR testing before switching to a sample pooling strategy 
which subsequently improved the testing capacity in the 
country [33]. Despite this, the country’s testing capacity is 
low relative to its population.

Kenya

Kenya has recorded 225,663 confirmed cases of 
COVID-19 with 4404 deaths as of 19th August 2021 and has 
conducted tests on 2,287,443 samples [14], which constitute 
4.2% of the total population of over 55 million. On 12 March 
2020, the country’s national health authorities confirmed the 
first COVID-19 case in its capital city, Nairobi, at the National 
Influenza Centre Laboratory, one of the country’s national 
public health laboratories.34 The gold standard of COVID-19 
testing in Kenya is RT-PCR [34,35]. As of April 2021, the 
country had more than 45 COVID-19 testing laboratories 
across government hospitals and private laboratories among 
others [36]. The country also embarks on mass testing with 
the use of rapid antigen tests and also has a guideline for its 
use [35]. Despite this, the size of the pandemic is still yet to 
be fully understood [34].

Nigeria

Nigeria has recorded 183,444 confirmed cases of 
COVID-19 with 2,229 deaths as of 19th August 2021 and 
has conducted tests on 2,648,684 samples, which constitute 
1.3% of the total population of over 211 million. The Nigeria 
Centre for Disease Control (NCDC) is the highest government 
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agency that is responsible for infectious disease outbreaks 
response and preparedness in Nigeria [37]. The agency is 
also in charge of coordinating COVID-19 laboratory response 
in the country [37-39]. As of August 2021, Nigeria has 
over 80 open PCR laboratories, more than 20 GeneXpert 
laboratories, about 58 fee-based laboratories, and over 5 
corporate laboratories [40] Nigeria was also the pioneer 
African country to publish the first genome sequence of 
SARS-CoV-2 on the continent [4,41] The country is also 
exploring serological testing and rapid antigen testing to 
increase its testing capacity.12 Despite this, the country’s 
testing capacity is low relative to its population [38,39].

South Africa

South Africa has recorded 2,652,652 confirmed cases 
of COVID-19 with 78,694 mortalities as of 19th August 
2021 and has conducted tests on 15,821,074 samples, 
which constitute about 26% of the total population of over 
60 million. National Health Laboratory Service (NHLS) 
coordinates COVID-19 testing in South Africa, being the 
biggest diagnostic pathology service provider in the country 
[42]. NHLS has over 120 testing laboratories across the 
country and as of August 2021, the country has procured 
mobile sampling and testing laboratory units which were 
deployed nationwide to expand COVID-19 testing services 
[43]. The major testing strategies used across various testing 
units are PCR and rapid antigen methods. Serology testing 
has also be leveraged to understand infectivity rate in South 
Africa [44] and over 50 private laboratories are also involved 
in COVID-19 testing [45] Even though the country has 
conducted the highest COVID-19 tests in Africa, more still 
needs to be done to understand the full size of the outbreak.

Uganda

Uganda has recorded 97,453 confirmed cases of 
COVID-19 with 2,931 deaths as of 19th August 2021 and 
has conducted tests on 1,536,425 samples, which constitute 
about 3.2% of the total population of over 47 million. In early 
February 2020, RT-PCR testing started at the Uganda Virus 
Research Institute [46]. As of June 2021, Uganda has 22 
accredited COVID-19 testing laboratories with the PCR being 
the gold standard of diagnosis [47]. The country also utilizes 
rapid antigen and serological testing to understand the size 
of the pandemic [48]. However, more still needs to be done.

Zambia

Zambia has recorded 203,553 confirmed cases of 
COVID-19 with 3,564 deaths as of 19th August 2021 and 
has conducted tests on 2,201,555 samples, which constitute 
about 11.6% of the total population of over 18 million. In 

the early days of the pandemic, the University of Zambia 
School of Veterinary Medicine BSL-3 Laboratory in Lusaka, 
Zambia, and the University Teaching Hospital (UTH) Virology 
Biosafety Level-2 (BSL-2) Laboratory were identified as 
national COVID-19 diagnostic testing centres [49]. All 
COVID-19 diagnoses were confirmed using PCR testing. As 
of August 2021, the country had more than 10 COVID-19 
testing laboratories across government hospitals and private 
laboratories among others [50]. Rapid antigen tests have 
also been leveraged to increase the testing rates [51]. Despite 
the increase in testing, the capacity is still very much lower 
relative to the population size [52].

Tanzania

Tanzania has recorded 16,970 confirmed cases of 
COVID-19 with 50 mortalities as of 15th August 2021 
[53]. This statistics clearly does not reveal the size of 
the pandemic in the country due to pervasive COVID-19 
denialism propagated by the Late John Magufuli [2,54]. 
Additionally, during the late John Magufuli era as Tanzania’s 
president, the country failed to share COVID-19 statistics 
with WHO and other international health authorities. The 
denialism has led to a lack of government investment in 
COVID-19 response, including laboratory capacity building. 
Even though the current regime of President Samia Suluhu 
Hassan continues to make efforts to strengthen the country’s 
COVID-19 response [55], more still needs to be done to 
strengthen the Tanzanian testing capacity. Currently, there 
are various COVID-19 testing laboratories across Tanzania 
both public and private. The major testing strategies used 
across various testing centers are PCR and rapid antigen 
methods [56]. However, there is a lack of coordinated data on 
the total number of COVID-19 tests conducted in the country.

Low COVID-19 Cases, Testing Rates and 
Capacity in the 13 African Countries

Currently, no African country has assessed the “true” 
total number of people infected with COVID-19 which implies 
that confirmed cases may not truly represent the size of the 
pandemic on the continent. This is because confirmed cases 
counts depend on how many people have been tested for 
COVID-19 [57]. More than just recording the confirmed cases, 
African countries need to adopt mass testing [58]. As seen in 
Table 1, the testing rate for COVID-19 in the majority of the 
African countries is low relative to the population size. This 
would definitely make it difficult to understand the full extent 
of the pandemic on the continent. Additionally, our study 
revealed that higher testing rates increase the possibility of 
documenting new COVID-19 cases. For example, South Africa 
has the highest COVID-19 cases and tests conducted on the 
continent. This emphasizes the need for African countries to 
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strengthen their testing capacity for COVID-19.

COVID-19 testing requirements vary across African 
countries; however, most African countries have adopted 
selective testing for hospitalized patients with respiratory 
conditions and other COVID-19 symptoms, residents in the 
area of high COVID-19 density, contacts of known positive 
cases, health care workers, and returnee citizens [59]. This 
selective testing may make it difficult to understand the 
size of the pandemic on the continent. This is concerning 
because asymptomatic COVID-19 patients can also transmit 
the virus [60-62]. However, the selective approach to testing 
is due to the fact that African countries do not have the 
needed extensive laboratory capacity to test for all cases. 
Additionally, most African countries are making efforts to 
be prudent with the use of the limited testing kits and other 
resources that are available. Even though the low COVID-19 
cases on the African continent may be due to low testing 
rates, capacity, as well as poor diseases surveillance [63-65], 
researchers have made efforts to justify this [11,63]. First is 
a swift response to curb the outbreak in the early days of the 
pandemic [66,67].

Evidence has shown that many African countries have 
ramped up response and preparedness strategies well 
before cases were reported on the continent [4,68,69]. 
Precautionary health measures - including avoiding hand-
shakes, regular hand washing, physical distancing, and 
wearing of face masks - were quickly introduced.4 Second, 
previous experience in responding to outbreaks may have 
provided groundwork to prepare for the COVID-19 outbreak 
[4,69,70] African countries such as the Democratic Republic 
of Congo, which battled a major outbreak of Ebola - had also 
mastered the public health measures that have been used to 
prevent COVID-19, including isolating the infected, screening 
of travellers, and contact tracing [71,72]. Third, compared to 
other regions, African has a young population [73-75] and 
globally, most of those who have a severe infection have been 
part of the older population [76], while Africa is home to the 
world’s youngest population with a median age of 19 years, 
according to United Nations data [77]. Fourth, even though 
there is still limited evidence11, there are proposition that 
Africa’s weather condition could be responsible for low 
COVID-19 cases [78,79]. However, this hypothesis alone 
cannot fully explain the current low number of cases in affected 
African countries. Lastly, the low population density in Africa 
may be responsible for low COVID-19 cases on the continent 
[80]. The virus spreads quicker and more easily in crowded, 
enclosed, and noisy spaces [81], and many communities on 
the continent are rural and widely dispersed [82], which may 
slow down the virus transmissibility. Additionally, in many 
African countries, the outbreak hotspots are in cities with 
high population density.

Challenges Facing COVID-19 Laboratory 
Testing in Africa

COVID-19 laboratory testing is not without its 
challenges in Africa. COVID-19 testing insufficiency in Africa 
is attributed to both inadequate laboratory resources and a 
dearth of human resources. This is worrisome because the 
hallmark of an effective response to outbreak control is early 
diagnosis, which is even more important for the COVID-19 
outbreak because of the possibility of transmission of the 
virus by asymptomatic patients. Prior to the COVID-19 
pandemic, response efforts to outbreaks in Africa were 
limited by insufficient laboratory equipment such as PCR 
[83]. Many African countries e.g. Uganda [84], Nigeria 
[85], Ethiopia [86], and others, have reported a shortage of 
COVID-19 testing kits and molecular diagnostic equipment. 
The travel ban imposed in the early days of the pandemic has 
also made importation of testing resources difficult (logistics 
constraint). This has made many African governments 
restrict COVID-19 testing to individuals that met specified 
criteria (targeted testing) as opposed to mass testing. 

Reports have also shown that some African countries 
continue to make effort to make local testing kits [87,88]. 
Many African countries have acquired more PCR machines 
and other testing resources with the support of the World 
Health Organization (WHO), Africa Center for Diseases 
Control, international grants, and other philanthropic 
individuals and organizations.84 The reliance on aids 
would not be sustainable in the long run [89], and this has 
contributed to the high cost of COVID-19 test reported 
in some African countries [90] This elevates the need for 
African countries to strengthen local production of test kits 
and make COVID-19 tests affordable. According to WHO, a 
non-propagative COVID-19 diagnosis should be done in a 
bio-safety class II level-P2 laboratory [91] Yet, the number of 
laboratories with such facilities are very limited across Africa 
and most diagnostic centers are not well-equipped to handle 
the enormous in-flow of samples to be tested and the lack of 
reference laboratories in some African countries is another 
concern.25 Furthermore, shortage of certified biomedical 
engineers, weak statistical capacity, poor management of 
laboratory data, human errors and delayed testing and the 
presence of limited skilled clinical laboratories professionals 
are also some of the challenges facing COVID-19 testing on 
the continent [25,92]. However, African countries and other 
stakeholders continue to invest in training more people on 
how to use PCR, GeneXpert and other testing methods for 
COVID-19 [93].

Weak surveillance systems is also another challenge 
facing COVID-19 laboratory testing on the continent.65 
Effective surveillance is crucial for case finding, contact 
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tracing and actual testing of suspected or probable cases 
[94]. A comprehensive review of surveillance systems in 
13 African countries (Mauritius, Algeria, Nigeria, Angola, 
Cote d’Ivoire, the Democratic Republic of the Congo, Ghana, 
Ethiopia, South Africa, Kenya, Zambia, Tanzania, and Uganda) 
revealed that COVID-19 surveillance faced various challenges 
such as shortage of skilled human resources resulting in poor 
data management, stigma, and misinformation, complexities 
of ethical considerations, diagnostic insufficiency, the 
burden of co-epidemic surveillance, and weak health 
systems, among others. More so, the World Bank reported 
that about 6 out of every 10 individuals in Sub-Saharan 
Africa are inhabitant of rural communities [95]. Due to 
geographical and transportation barriers, moving samples 
from rural communities to the laboratory testing centers 
has been challenging. Strengthening COVID-19 surveillance 
systems, together with effective laboratory systems, would 
facilitate a full understanding of the size of the pandemic 
on the continent. All the aforementioned challenges can 
be attributed to the overall African weak health systems in 
each country, which are strained and have low capacity to 
respond to a pandemic. The COVID-19 outbreak has made 
Africa to realize how laboratories are an essential part of the 
health systems and every patient deserves timely, accessible, 
affordable, and correct diagnosis and it takes careful 
organization, planning, and implementation of laboratory 
quality management systems.

Study Limitations

This study does not include some databases such as 
Scopus and Web of Science. However, the databases used 
in the study provided key insights on the topic and will add 
value to strengthen COVID-19 laboratory testing capacity 
in Africa. Second, only papers written in English language 
are included. Even though most of the COVID-19 papers 
are published in English, there is a possibility that we may 
have excluded some studies in local languages. Third, the 
unsystematic search method used in the study may lead to 
the subjective selection of articles and consequently add 
bias to the overall interpretation of findings. The researchers 
considered this limitation in their search strategy, but with 
limited published evidence in the literature, they prioritized 
the need for an overview of this selected topic.

Conclusion

The COVID-19 outbreak has uncovered deficiencies 
in the diagnostic systems in many countries globally and 
African countries are not an exception. This study revealed 
that there is a low laboratory testing capacity in selected 
African countries and that the laboratory response to 
COVID-19 presents with significant challenges. This 
emphasizes the need to strengthen and invest in laboratory 

testing capacity for the present outbreak and future public 
health emergencies across Africa.
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