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Abstract 

In December 2019, a new coronavirus, severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) and associated 
disease, coronavirus disease 2019 (COVID-19), was identified in China. This virus spread quickly and in March, 2020, it 
was declared a pandemic. Scientists predicted the worst scenario to occur in Africa since it was the least developed 
of the continents in terms of human development index, lagged behind others in achievement of the United Nations 
sustainable development goals (SDGs), has inadequate resources for provision of social services, and has many fragile 
states. In addition, there were relatively few research reporting findings on COVID-19 in Africa. On the contrary, the 
more developed countries reported higher disease incidences and mortality rates. However, for Africa, the earlier pre-
dictions and modelling into COVID-19 incidence and mortality did not fit into the reality. Therefore, the main objec-
tive of this forum is to bring together infectious diseases and public health experts to give an overview of COVID-19 in 
Africa and share their thoughts and opinions on why Africa behaved the way it did. Furthermore, the experts highlight 
what needs to be done to support Africa to consolidate the status quo and overcome the negative effects of COVID-
19 so as to accelerate attainment of the SDGs.
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Introduction
Dr. Godfrey Bwire
Figure 1 shows the biography of Dr. Bwire.

In December 2019, new corona virus appeared in 
Wuhan, China [1, 2]. The new virus spread quickly, and 
in March 2020, the World Health Organization declared 
it a pandemic [3]. There was uncertainty and inadequate 
information about this new virus [2]. Soon, high-income 
countries such as the United  States of  America, Brit-
ain, Italy, Spain, and several others reported many cases 
and deaths and suffered from the negative effects of 
COVID-19 [4, 5]. Scientists and researchers predicted 

that low- and middle-income countries, such as those 
in Africa, would be the most negatively affected. Africa, 
being the least developed continent in terms of human 
development index [6], was to be the worst affected con-
tinent by COVID-19 infection with cases and deaths 
forecasted to overwhelming healthcare services [7]. In 
addition, Africa has lowest number COVID-19 research 
and least resources for public health. For instance, in 
some countries in Africa, under 10% of the population is 
vaccinated as compared to over 60% of the population in 
developed economies is vaccinated [8], yet Africa is the 
second largest and the second most populous continent 
with approximately 1.4 billion people (18% of the world 
population) in 2021 [9]. Africa’s low vaccination rate is a 
threat to global recovery from the effects of COVID-19 
[10]. A significant proportion of the funding for COVID-
19 in Africa has been by the individual governments 
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which has the potential to divert resources from planned 
activities and consequently increase existing social dis-
parities. Despite the underdevelopment and weaknesses 
in social services, the COVID-19 prediction and model-
ling were wrong on Africa and the continent has reported 
the least number cases and deaths of all the continents 
[11]. Other than the wrong COVID-19 prediction for 
Africa [12], there is uncertainty and inadequate research 
on COVID-19. Therefore, the main objective of this 
forum is to bring together infectious disease experts and 
researchers to give highlights of status of COVID-19 in 
Africa and to share their thoughts and opinions on why 
Africa behaved the way it did. In addition, this forum 
recommends ways and actions to support Africa to con-
solidate the status quo, overcome the negative effects of 
COVID-19, and accelerate attainment of Sustainable 
Development Goals by Africa.

The forum sections discuss the burden of COVID-19 
in Africa giving reasons why the earlier predictions and 
modelling could not fit the reality. Dr. Godfrey Bwire 
elaborates on epidemiology of COVID-19 in African 
continent and explains why Africa has reported the 
lowest COVID-19 burden of all the continents. He 
notes that there is missing information on epidemiol-
ogy of COVID-19 in Africa and recommends further 
research to fill this information gaps.

Next, Drs Alex Riolexus Ario  and  Felix Ocom  and 
Patricia Eyu describe COVID-19 pandemic preparedness 
and responses in Africa. They highlight the interventions 
that helped African countries to successfully go through 
the various waves of the COVID-19 pandemic. The 
authors also discuss actions taken to control, mitigate, 
and respond to COVID-19 and how governments funded 
the COVID-19 response. Furthermore, Dr. Alex and the 
team highlight areas that need to be focused on to con-
solidate the current response, strengthen preparedness, 
and prevent future pandemics.

There are 54 independent States in Africa [13] all of 
which have reported COVID-19 cases at one time or 
the other [11]. There are also many states in Africa that 
are included on the World Bank list of fragile states [14]. 
The countries on the fragile states’ list grapple with poor 
social services due to conflicts, wars, internal migra-
tion, and displacement among other humanitarian cri-
ses [15]. There is little data on COVID-19 in Africa 
and less still when it comes to literature on COVID-19 
pandemic in the fragile states. In this forum, Dr. Joseph 
Francis Wamala shares the lessons from the Republic of 
South Sudan on how this fragile state has been affected 
by COVID-19 amidst other humanitarian challenges. 
He deliberates on the epidemiology of COVID-19 in the 
Republic of South Sudan and points out areas that need 
to be addressed to support such fragile states to success-
fully deal with the COVID-19 pandemic.

In this article, Dr. Kwadwo Asamoah Kusi discusses 
COVID-19 seroepidemiology and effect of co-infections 
among cases reported in Africa. He notes that immune 
cross-reactivity between SARS-CoV-2 and other more 
common human coronaviruses has played an important 
role in distribution of COVID-19 infection in Africa. 
He also discusses the impact on COVID-19 prior expo-
sure to common pathogens that are prevalent in Africa 
such as helminths, malaria, Tuberclosis, polio, and mea-
sles. He gives highlight on the clinical presentation of 
COVID-19 cases and reports that a significant propor-
tion of SARS-CoV-2 infections have been asymptomatic 
and have therefore not been captured by health systems, 
and the weak laboratory testing capacity in Africa have 
not helped in detection of new cases.

Fig. 1  Dr. Godfrey Bwire (MBChB, MPH, PhD) is a medical doctor, 
researcher, and policymaker. Godfrey is the current head of the 
division of public health emergency preparedness and response 
of the Republic of Uganda Ministry of Health. In addition, Godfrey 
is a research fellow in the department of Community Health and 
Behavioral Sciences, School of Public Health, Makerere University, 
Kampala, Uganda. Godfrey’s research interests are on infectious 
diseases, public health, and cholera. Bwire et al. identified a new 
Vibrio cholerae transmission event from South Asia to East Africa, 
PMID: 29864113. Godfrey has an excellent peer-review record and 
has great interest in advancing research through, international 
collaborations, peer reviews, publications, and editorial work
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On the other hand, vaccination using efficacious vac-
cines is one of the strategies fronted by WHO to com-
bat COVID-19 [16–18]. However, inadequate availability 
of COVID-19 vaccines is a major challenge that shaped 
COVID-19 response globally and in Africa [19]. In this 
paper, Kondwani Jambo and Latif Ndeketa discuss the 
status of vaccination in Africa and give a comprehen-
sive analysis of the barriers and enablers for vaccination 
in Africa. They also suggest ways to ensure stead vaccine 
supply and utilization in Africa.

In terms of impact to social services and economy, 
COVID-19 pandemic has impacted all sectors nega-
tively [20, 21]. All countries have been affected regard-
less of the level of development. However, the effects 
have been more serious for the least developed countries 
where most of the African countries are placed. Professor 
Rhoda Wanyenze and Dr. Ambrose Otau Talisuna discuss 
the consequences of COVID-19 on the delivery of health 
services in Africa. They show the devastating impacts 
of COVID-19 in Africa and note that more is needed to 
support Africa to overcome the negative effects of the 
COVID-19 pandemic. They give proposals on actions 
that are needed to strengthen preparedness and to miti-
gate future pandemics in Africa.

Competing interests
Godfrey Bwire is an editorial board member for BMC 

Medicine.
Authors’ contributions
All authors were involved in drafting, editing, and 

revising the manuscript and agreed to its publication. All 
authors read and approved the final manuscript.

Epidemiology of COVID‑19 in Africa: why 
is COVID‑19 incidence low in Africa?
Godfrey Bwire
The coronavirus disease 2019 (COVID-19) was declared 
a public health emergency of international concern by 
the World Health Organization (WHO) on 30th January 
2020 [22], and on 11th March 2020, it became a pandemic 
[23]. COVID-19 is the most destabilizing infection of the 
world to-date. It is also the second top documented infec-
tious disease in the World coming after human immu-
nodeficiency virus (HIV) [24]. COVID-19 is caused by a 
virus pathogen, severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2). This viral infection has spread 
widely with unprecedented impact for social services and 
economies  [25–27]. The infection found few countries 
globally prepared to mitigate its impact.

At the time when the WHO declared COVID-19 a 
global pandemic, scientists expected that Africa would 
be the worst affected in terms of incidence, prevalence, 
and mortality  [28]. This prediction was unchallengeable 
due to the fact that Africa is the least developed of all the 

continents [29]. Moreover, Africa has a young population 
in which previous studies had shown to be more vulner-
able during a pandemic due to a less-developed immune 
system against infectious diseases  [20]. With time, this 
prediction passed and Africa reported the least number 
of cases and deaths compared to North America, Europe, 
South America, and Asia [30]. It is true that few studies 
and data are available on COVID-19 in Africa; however, 
the available studies are a true representation of COVID-
19 status in the continent. As of 29th December 2021, 
the reported cases out of Africa were the least at 3% 
(7,110,817/280,119,931) of the global COVID-19 cumula-
tive total [31].

Like other emerging infections [32], controlling the 
spread of COVID-19 has been a big challenge to many 
countries of the world [33–35]. Thus, even with prepar-
edness and prevention measures instituted, COVID-19 
infection spread beyond Wuhan City and China [36].

According to literature, the first COVID-19 case in 
Africa was registered on 14th February 2020 in Egypt 
[30]. Later, COVID-19 cases were reported by all other 
countries in Africa [37]. By the end of 2021 (29 Decem-
ber 2021), Africa had reported a cumulative of 7,110,817 
cases and 155,505 deaths [37]. The majority of the cases 
(48%, 3,417,318/7,110,817) in the WHO African region 
were from a single country, the Republic of South Africa 
(RSA). If the island countries of Africa are excluded from 
the count due to the decimal number of cases from these 
states, the Republic of Chad becomes the least affected 
country on the mainland Africa with 5703 cases. How-
ever, the Republic of Chad reported more deaths than 
several other countries on the mainland WHO Africa 
region [37]. The most and the least COVID-19-affected 
African countries are shown in Fig. 2.

Countries with large economies and with most active 
travels reported the highest number of cases. Island 
countries, countries with a small landmass, and countries 
affected by conflicts reported the fewest number of cases. 
In the period 2020–2021, 86% (6,089,907/7,110,817) 
of all cases were from 15 countries with the rest of 
the continent (35 countries) contributing the 14% 
(1,020,910/7,110,817) of the reported cases.

In all these reports, COVID-19 pandemic was due to 
infection with the SARS-CoV-2 virus which evolved 
overtime. There were several variants of the original virus 
causing COVID-19 infections in Africa and globally [38]. 
Some of the notable variants that were associated with 
high infection rates, morbidity, and mortality were the 
beta (SARS-CoV-2 variant: B.1.351, delta (SARS-CoV-2 
variant: B.1.617.2) and Omicron (SARS-CoV-2 variant: 
B.1.1.529.) [39–42].

There are various hypotheses to explain why Africa 
had the fewest number of COVID-19 cases compared to 
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other continents, which is against the predicted trend. 
First, Africa has a young population where the aver-
age age is 19.7 years with 60% of the population being 
less than 25 years of age [43]. This young population has 
been found to be less susceptible to COVID-19 infection 
[44]. The second factor is that most (59%) of the people 
in Africa live in rural areas [45]. Rural people have lim-
ited travels and interactions with travellers / new com-
munities that could be carrying the SARS-CoV-2 virus 
[46]. Third, low level of foreign travel in Africa compared 
to other continents [47]. The Republic of South Africa 
has the highest foreign travel in Africa and is ranked 
22nd globally [47]. This implies that the risk of acquir-
ing travel-related infections such as COVID-19 for peo-
ple in Africa is low. Fourth, countries in Africa moved 
very quickly to impose lockdowns and restrictions [48]. 
The early COVID-19 migratory restriction responses 
by the countries enhanced by leveraging on the existing 
infection control systems helped to reduce new infec-
tions [46]. Some countries took very drastic lockdown 
measures. The case in point is Uganda where schools 
were closed for 2 years [49]. Consequently, Uganda 
recorded the longest school closure of all the countries 
in the world. Lastly, due to limited testing capacity in 
Africa [50, 51], it is possible that the reported COVID-
19 cases and deaths in Africa is a gross underestimation 

of the true disease burden on the continent. For example, 
Africa’s best facilitated country, the RSA, had carried out 
54,224 tests per million population compared to Britain 
(Europe’s best) which carried out 266,500 tests per mil-
lion population and for United States of America (North 
America) of 195,072 tests per million population in the 
same period [50]. Therefore, further studies are required 
on this topic to provide more accurate data. Furthermore, 
given the underdevelopment in Africa [52], it is possible 
that some infections and deaths have occurred but could 
not be reported. The possible factors responsible for the 
low COVID-19 incidence and mortality are summarized 
in Fig. 3.

There are other poorly understood factors related to 
COVID-19 incidence, mortality, and distribution within 
the African continent. For example, during the study 
period, December 2020 to December 2021, almost half 
(48%) of the COVID-19 cases reported to WHO from 
the African continent were from the Republic of South 
Africa. This high  incidence and mortality of reported 
COVID-19 was also documented by other researchers 
whose study focused on epidemiology of severe COVID-
19 in the Republic of South Africa [53]. There are several 
hypotheses put forward to explain this observation of 
the unexpectedly high reported COVID-19 cases by the 
Republic of South Africa [54]. One hypothesis is that of 

Fig. 2  Shows the top and least COVID-19 affected countries in Africa after excluding the island states (which had very few cases) except Comoros. 
This analysis is based on COVID-19 data reported to the World Health Organization for the period 2020–2021. A The top most COVID-19 affected 
countries presented in the descending order. B Least affected countries in the ascending order after excluding the island states
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the population in the Republic of South Africa being at 
higher risk than the rest of Africa due the older median 
population age of 28 years [55] which is older age com-
pared to the African average of 19.7 years [43]. How-
ever, if this was the case, then, the People’s Republic of 
Morocco with the median age of 29.1 years [55] would 
also report similar high number of COVID-19 cases. 
Another hypothesis for the Republic of South Africa’s 
higher reported cases is the higher incidence of comor-
bidities (communicable diseases mainly tuberculosis 
and human immunodefiency virus [HIV] and the non-
communicable disease such as diabetes, obesity, and 
hypertension) [53, 55]. The third hypothesis for higher 
COVID-19 incidence in the Republic of South Africa 
could be due to better diagnostics and health care docu-
mentation that may allow for higher reporting rates [54]. 
In any case, the explanation for the  higher numbers by 
the Republic of South Africa is still not clear. Therefore, 
additional in-depth studies are required to test the vari-
ous hypotheses and to give better understanding of why 
the Republic of South Africa reported such a high pro-
portion of COVID-19 incidence and mortality.

In conclusion, though the number of COVID-19 cases 
and deaths reported in Africa were low, there is a lot that 
is yet to be understood. For instance, the data reported 
are not segregated to understand sex/gender differences. 

Also, some few countries such as the United Republic of 
Tanzania did not accept COVID-19 as a problem initially. 
Hence, it would be interesting to know how this affected 
the trend of the pandemic in the communities therein. 
Furthermore, in order to build a resilient global commu-
nity, countries in African will need to be supported by the 
more developed countries to overcome the current health 
and development issues. Currently, a number of coun-
tries get support from the developed countries [56, 57]; 
however, this support is inadequate and sometimes mis-
directed [58–61]. To ensure that the current health and 
development issues in Africa are sustainably  addressed, 
more focused funding support will need to be employed. 

COVID‑19 pandemic response, preparedness 
and prevention in Africa
Alex Riolexus Ario, Patricia Eyu, and Felix Ocom
Figure 4 shows the biography of Dr. Ario.

Figure 5 shows the biography of Ms. Patricia Eyu.
Figure 6 shows the biography of Dr. Ocom.
Following the declaration of COVID-19 as a Public 

Health Emergency of International Concern (PHEIC) and 
pandemic on 30 January, 2020 [22, 62], the World Health 
Organization (WHO) issued several recommendations 
that were adopted by different countries to prevent 
spread of COVID-19 [63, 64]. The non-pharmaceutical 

Fig. 3  The barriers to COVID-19 introduction into Africa and reporting of cases and deaths to the World Health Organization. It is possible that the 
transmission / protective barriers to SARS-CoV-2 introductions and the health system barriers (low COVID-19 testing and low reporting of cases and 
deaths) could have complemented each other to result in low COVID-19 incidence and mortality for Africa during the period 2020–2021
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recommendations included physical distancing, wearing 
a mask, keeping rooms well ventilated, avoiding crowds, 
and cleaning hands with alcohol-based hand rub or soap 
and water [63, 65]. Multiple communication platforms 
ranging from social media, radio, and messaging were 
used to conduct mass health education and sensitization 
of the public on COVID-19 [66, 67].

The governments of several African countries includ-
ing Uganda, Kenya, Malawi, and Ghana implemented 
a series of vulnerability reduction and containment 
measures to curtail transmission of COVID-19, and 
these included closure of international airports; clos-
ing ground crossing points for passengers with the 
exception of cargo drivers; closure of schools and other 
high congregation points; freezing of public and pri-
vate transport; outlawing all mass gathering events; 
overnight curfew; and nationwide lockdowns [68–71]. 
Contact tracing, quarantine, and isolation of confirmed 
COVID-19 cases were also implemented to mini-
mize the spread of infection in South Africa, Uganda, 
Rwanda, and Nigeria [66, 71, 72].

In Uganda, the Ministry of Health developed the 
COVID-19 preparedness and response plan to provide 
a framework for coordination and control of COVID-19 
in the country [67]. Similar preparedness and response 
plans were crafted in Ghana, Malawi, and Kenya to 
address the COVID-19 threat [68–70]. National task 
forces (NTFs), incident management teams, district 
task forces, and their sub-committees were activated as 
the center for coordination in various African countries 
[67–70].

The NTF sub-committees were for effective coordi-
nation and management of interventions as each sub-
committee had specific terms of reference. In Kenya, 
for example, five technical sub-committees were devel-
oped which include coordination; surveillance and 
laboratory; case management and infection preven-
tion and control; risk communication; and logistics 
[69]. Other African countries had similar sub-commit-
tees with Malawi including partner coordination; and 
Uganda continuity of essential services and strategic 
information, research, and innovation [67, 70].

While most of the countries agreed with WHO on 
COVID-19 prevention, there were some few countries 
which thought otherwise. For instance, in Tanzania, a 

Fig. 4  Alex Riolexus Ario is the Director of Uganda National Institute 
of Public Health. A Public Health Specialist with extensive knowledge 
in epidemiology, health policy, health systems, and quality 
improvement models. He has worked in various capacities in Ministry 
of Health and served as a member in numerous TWGs, Steering 
Committees, and Boards; Board Member, Africa CDC’s Journal 
of Public Health in Africa; Member, Africa Mortality Surveillance 
Taskforce, Advisory Committee, Koffi Annan Global Health Leadership 
Program and Africa COVID-19 Surveillance Taskforce; Deputy Chair, 
East Africa Mortality Surveillance Taskforce and Uganda COVID-19 
Inter-Agency Technical Taskforce; Chair East-Africa Regional Technical 
Advisory Committee and IANPHI, Africa Network

Fig. 5  Eyu Patricia, BBLT, MPH, is a field epidemiologist with 4 years 
of experience in public health and epidemiology. She has worked 
in both private and public institutions and supported the Ministry 
of Health under various positions. Most recently, Patricia supported 
the Uganda COVID-19 response in case investigation, strengthening 
the surveillance structures at the districts, alert reporting, and 
developing surveillance tools. She has publications in food poisoning 
and other disease outbreak investigations. Patricia is currently 
a field epidemiology trainer in the Field Epidemiology Training 
Program-Intermediate level and part of the mentorship team in the 
Advanced FETP
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COVID-19 response plan was developed between Jan-
uary and June 2020 [73]. However, by June 2020, the 
country was declared COVID-19 free and prayers were 
advised as a remedy [74].

At the start of COVID-19 pandemic, there was no 
laboratory capacity to detect SARS-COV-2 in Africa. 
However, in early March, just over a month later, 42 
African countries had developed the expertise and 
resources to perform COVID-19 testing in both public 
and private laboratories. Uganda, Nigeria, and Kenya 
opened up airports and land borders, screening of trav-
ellers was emphasized, and to-date, one has to have 
a negative polymerase chain reaction test result for 

COVID-19 for entry clearance into another country 
[75–77].

Uganda and the Republic of  South Africa adopted an 
online results dispatch system for reporting of COVID-
19 results where an individual who has access can easily 
download and print results and in other instances What-
sApp messages of results were sent directly to the indi-
vidual who was tested [78, 79]. 

In Uganda, investors, private sector players, institu-
tions, and individuals contributed towards financing 
the country’s response to the COVID-19 pandemic [80]. 
Funding support to manage the COVID-19 pandemic 
in some African Countries was also obtained from vari-
ous partners like the World Health Organization, Afri-
can Development Bank, UNICEF, The Global Fund, The 
World Bank, Africa Centers for Disease Control and Pre-
vention, US Centers for Disease Control and Prevention 
and Direct Relief among others [81–87].

With all the aforementioned interventions that were 
put in place to curb the pandemic, some of the meas-
ures did not go well in some countries. In Uganda, for 
example, schools were closed when learners were already 
exposed to COVID-19 so they took the infection to their 
families contributing to widespread community trans-
mission in the country [88]. There was also a lot of stigma 
in the communities so persons who tested positive for 
COVID-19 feared to identify themselves for isolation 
[88]. In Kenya, some funds intended to support the vul-
nerable poor was diverted for unintended use and health 
workers did not have enough protective equipment to 
protect them from COVID-19 [89, 90]. In South Africa, 
lockdown was successfully implemented but it did not 
have intended impact of reducing the number of cases 
[91].

African countries developed multi-sectoral plans 
which ensured preparedness and timely, consistent, and 
coordinated response to COVID-19 pandemic. Engage-
ment of partners, including the private sector, was criti-
cal in the response efforts. Strengthening surveillance 
systems, increasing the number of responders including 
epidemiologists and community health workers, improv-
ing hospital infection prevention and control, improving 
diagnostic testing capabilities, strengthening critical care, 
and revising public health legislature to fast-track author-
izations were crucial in COVID-19 response in Africa.

Competing interests
The authors declare that they have no competing 

interests.
Authors’ contributions
ARA led the writing process after collecting program 

data, analyzed and interpreted the data, coordinated 
manuscript writing, and wrote the first draft; ARA and 
PE participated in data collection, analysis, writing, and 
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COVID‑19 situation and management 
in conflict‑affected states: a case of South Sudan
Joseph F Wamala
Figure 7 shows the biography of Dr. Wamala.

South Sudan is faced with a protracted humanitarian 
crisis that is compounded by several shocks including 
displacement, severe food insecurity, protracted flood-
ing, and COVID-19 [92, 93]. As a result, South Sudan 
currently hosts over 2 million internally displaced per-
sons and an estimated 329,000 refugees [92]. These dis-
placed populations are vulnerable and have faced several 
outbreaks in the past including cholera, hepatitis E, 
malaria, and measles [94–96]. These outbreaks have been 
precipitated by inadequate physical access to essential 
health services currently estimated at 44%, and insuf-
ficient access to safe drinking water and basic sanitation 

estimated respectively at 41 and 16% [97]. The water, 
sanitation, and hygiene (WASH) indicators are even 
lower in displaced populations, with recent hepatitis E 
outbreaks attributed to WASH indicators that are below 
the sphere threshold [98]. These WASH conditions are 
rife for COVID-19 transmission in displaced populations. 
Recent surveys in Bentiu camp have revealed significant 
gaps in access to handwashing points, soap, and water 
containers [98]. Moreover, the risk of adverse COVID-19 
outcomes in displaced populations is likely to be accen-
tuated by comorbidities like malnutrition, tuberculosis, 
and human immunodeficiency virus (HIV) [99]. South 
Sudan is also faced with threats of importing outbreaks 
like Ebolavirus from other countries in the region [100].

Hence in 2019, the South Sudan government, with 
support from partners including the United Nations 
Agencies, International and national Non-Governmen-
tal Organizations (NGOs) embarked on preparedness 
efforts to strengthen disease surveillance, molecular test-
ing, and case management capacities [100]. The capaci-
ties and lessons learnt from these preparedness efforts 
came in handy to support effective and timely initial and 
subsequent response to COVID-19 [101]. South Sudan 
has a nascent laboratory network with SARS-CoV-2 
Nucleic Acid Amplification capacities largely concen-
trated at the national level and in two sub-national labo-
ratories. Consequently, most of the other sub-national 
locations including displaced populations leverage the 
National Tuberculosis program four-module GeneXpert 
platforms to support COVID-19 testing. The other sites 
rely solely on Antigen rapid diagnostic testing (Ag-RDT) 
for SARS-CoV-2 testing in suspect or probable COVID-
19 cases. Hence by 21 December 2021, South Sudan had 
performed 287,890 SARS-CoV-2 tests. This translates 
into 2.60 tests per 10,000 per week, which is far below 
the testing threshold of 10 tests per 10,000 per week 
[102]. These statistics highlight the inadequate testing 
capacities and reduced propensity to accurately quantify 
COVID-19 caseloads in the displaced communities.

A COVID-19 serosurvey in Juba showed that at least 
103 cases were unreported at the community level for 
every polymerase chain reaction (PCR) confirmed case 
[103]. These findings highlight the possibility of unre-
ported community transmission given the current sur-
veillance and testing gaps in the country, which are even 
worse in displaced populations. As a consequence, a sub-
stantial number of suspect COVID-19 cases may not be 
tested, leading to undetected community transmission. 
The testing gaps also affect follow-up interventions like 
case isolation, contact identification, and quarantine, 
thus compromising the quality of the response with a risk 
of adverse COVID-19 outcomes in vulnerable popula-
tions like displaced people [104].

Fig. 7   Dr. Wamala Joseph Francis is the Country Preparedness Officer 
in the WHO Country Office for South Sudan, Juba. He holds a Medical 
Degree and a Master’s in Public Health from Makerere University, 
Kampala, Uganda and a Ph.D. in Public Health Epidemiology 
from Walden University, Minnesota, USA. His professional career 
and research work focuses on public health surveillance and 
epidemiology of epidemic and pandemic prone diseases in the 
developing and humanitarian contexts. Dr Wamala has over 20 years 
of work with national Ministries of Heath, one-health stakeholders, 
and other actors critical for strengthening emergency preparedness, 
response readiness, and public health security
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The South Sudan COVID-19 response is led by the 
National Taskforce and National Steering Committees, 
which provide policy and technical oversight to the over-
all response, guided by the national strategic prepared-
ness and response plan and relevant guidelines [101, 
104]. Critical to the South Sudan COVID-19 response is 
the work involving community networks and influencers 
for effective communication and community engagement 
directed to addressing information needs for interrupting 
COVID-19 transmission [101].

Various countries have implemented population wide 
restrictions to delay transmission peaks and protect 
health services [105]. However, these restrictions are 
associated with negative social and economic conse-
quences that worsen preexisting vulnerabilities in dis-
placed populations [106]. In this regard therefore, South 
Sudan implemented time-limited partial lockdowns that 
included restrictions on social, religious, and cultural 
gatherings, community-led shielding of vulnerable popu-
lations through vaccination with COVID-19 vaccines, 
home isolation of the mild to moderately ill COVID-19 
cases, and facility-based management of severe and criti-
cally ill cases in designated treatment facilities [107].

The quantification of COVID-19 vaccines for displaced 
populations is currently incorporated in the South Sudan 
COVID-19 vaccine deployment plan [108]. South Sudan 
displaced populations (IDPs and refugees) are estimated 
to be 3.2% of the total population and are included in the 
initial prioritized 20% of the national population to be 
vaccinated with COVID-19 vaccine [108]. The other pri-
oritized populations include health workers, the elderly 
(65 years and above), persons with co-morbidities, per-
sons living with HIV/AIDS, teachers, and other essen-
tial workers with high risk of infection [108]. However, 
South Sudan is one of the countries in Africa that have 
not been able to attain the COVID-19 vaccine coverage 
target of reaching 10% of the population by Septem-
ber 2021and 40% of the population by December 2021 
respectively [109]. The low COVID-19 vaccine coverage 
in South Sudan is attributed to low vaccine uptake [107, 
110]. Following a WHO support mission to South Sudan, 
a new strategy has been developed to accelerate COVID-
19 vaccine uptake [110]. The strategies proposed include 
static and outreach vaccinations targeting high risk and 
congregate locations like urban centers and displaced 
populations as well as cross-border populations and 
other strategies tailored to the local context [110].

Overall, South Sudan continues to brace the impact 
of a protracted humanitarian crisis that has accentuated 
vulnerabilities and eroded coping capacities across all 
sectors including basic health and emergency response. 
The ongoing COVID-19 response in the displaced pop-
ulations and the country at large should reinforce the 

whole-of-society engagement of stakeholders and com-
munities to optimize surveillance, testing, COVID-19 
vaccine uptake, adherence to public health social meas-
ures, communication and community engagement, pro-
vision of appropriate clinical care, and sustain essential 
health and social services.
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COVID‑19 seroepidemiology in Africa 
and the effect of co‑infections—an immunological 
perspective
Kwadwo A Kusi
Figure 8 shows the biography of Dr. Kusi.

The SARS-CoV-2 virus infects host cells using its spike 
(S) protein to interact with the host cell angiotensin-con-
verting enzyme 2 (ACE2) receptor [111]. The pathophysi-
ology of COVID-19 infection is due to both the humoral 

Fig. 8  Dr. Kwadwo Asamoah Kusi is a Senior Research Fellow in 
Immunology at Noguchi Memorial Institute for Medical Research 
(NMIMR), University of Ghana. He holds BSc and MPhil degrees in 
Biochemistry from University of Ghana and a PhD in Medicine from 
Leiden University Medical Centre, The Netherlands. His research 
focuses on identifying protective immune response targets in 
Plasmodium and on multi-allele vaccine formulation strategies to 
counter the strain-dependent effects of antigen polymorphism 
on immune responses. Dr. Kusi is lead immunologist on ongoing 
clinical trials at NMIMR. He was recipient of the Ghana National Youth 
Achievers Gold Award for Science in 2012
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(antibody mediated) and cellular immune (T-lymphocyte 
and innate cell mediated) responses, although the under-
lying mechanisms are just beginning to be dissected. The 
disease spectrum ranges from asymptomatic viral infec-
tion, through mild and moderate symptoms but can 
quickly progress to severe disease with complications. 
During the asymptomatic to mildly symptomatic phases 
of the disease, the immune responses is largely normal 
as expected, with significant neutralizing antibodies and 
highly activated T cells [112]. Severely sick COVID-19 
patients however tend to have an infection-related dis-
proportionate increase in the numbers of innate cells 
such as neutrophils, monocytes, and macrophages, rela-
tive to the number of lymphocytes [113, 114]. The non-
specific immune responses, mostly from innate immune 
cells, are therefore more likely to be associated with the 
observed immunopathology. Highly activated cells of 
the innate immune system, including macrophages, neu-
trophils, and dendritic cells, have been shown to pre-
dominate in lung tissues of COVID-19 patients [113]. 
Dendritic cells and macrophages express toll-like recep-
tors that are used in sensing viral RNA and lead to the 
activation of the nuclear factor kappa B (NF-κB) path-
way and the subsequent induction of pro-inflammatory 
cytokines. Excessive production of cytokines such as 
interleukin-1 beta (IL-1β), IL-6, and tumor necrosis fac-
tor-alpha (TNF-α) has been shown to result in a virus-
induced hyperinflammatory condition known as the 
cytokine storm, which is associated with severe COVID-
19 complications and an aggravation of lung pathology 
[115].

Aside these pathology-associated immune responses, 
specific adaptive responses to viral antigens have been 
demonstrated, although the extent of protection attrib-
utable to these responses remains to be fully established. 
Aside from immunity, other factors such as age, gen-
der and comorbidities [116], race [117], socioeconomic 
status [118], and infectious disease burden [119] have 
variously been identified as important factors that pre-
dispose infected persons to either severe, fatal disease, or 
asymptomatic/mild disease. The cell-mediated immune 
response is the principal and effective immune response 
against viral infection. However, humoral immunity is 
an important complement that is required for effective 
response [120]. The antibody response is greatest against 
two main proteins; the spike protein located on the viral 
surface and hence of significant protective value, and the 
nucleocapsid protein which is intracellular [121]. Virus-
neutralizing antibodies and long-lived memory B cells 
are however mostly against the receptor binding domain 
of the spike protein and are more prevalent in severe 
COVID-19 patients rather than those who have mild or 
asymptomatic infections or have recovered [122, 123]. 

Antibodies against other human corona viruses (hCoVs) 
that show cross-reactivity with SARS-CoV-2 antigens 
have also been described [124, 125] and may give an 
indication of some benefit of previous exposure to these 
other hCoVs for protection against COVID-19. While 
neutralizing antibodies have been shown to be highly 
effective against the cognate viral variants, heterologous 
variants such as delta and beta do show some level of 
immune escape [126], and there are early indications that 
the omicron variant may have an even greater immune 
escape capacity, judging from the number of mutations in 
its essential proteins.

In addition to antibodies, T cells have also been shown 
to be highly important for SARS-CoV-2 immunity. The 
specific T cell effector and memory response is critical 
to sustaining good and hopefully protective immunity. 
CD4+ T cells have been shown to target several of the 
viral proteins, while CD8+ T cells are mostly against the 
spike protein and nucleoprotein especially [127]. Again, 
T cell epitopes that are cross-reactive between SARS-
CoV-2 and other hCoVs have been identified [128], 
re-emphasizing the potential of cross immunity to SARS-
CoV-2 in persons with prior exposure to other hCoVs. 
Indeed, antigen-specific sequence alignments for a num-
ber of the essential SARS-CoV-2 antigens from different 
hCoVs show significant homology [129].

A significant proportion of SARS-CoV-2 infections 
have been asymptomatic and have therefore not been 
captured by health systems. This, combined with the low 
levels of SARS-CoV-2 testing in Africa has made sero-
prevalence studies with specific reagents a better proxy 
of the extent of natural infection [130]. These SARS-
CoV-2-specific antibody seroprevalence studies confirm 
the fact that an overwhelming proportion of infections 
in Africa go undetected. Despite their importance, dif-
ferences in detection kits can complicate comparison of 
seroprevalence data from different parts of the continent. 
Nwosu et  al. [131] reported an antibody seroprevalence 
of up to 30% from sampling over 900 persons in Yaounde 
district, Cameroon, and this was more than 300 times the 
reported national case count from PCR testing. A study 
in Ghana with rapid kit detection of anti-nucleocapsid 
protein IgG and IgM reported up to 27% antibody sero-
positivity in populated areas such as lorry stations and 
markets, as compared to 10% seropositivity in shopping 
malls mostly patronized by the affluent [132], and these 
are much more than the reported infection rate from 
national case counts. A study among healthcare work-
ers in Kenya found up to 20% IgG seropositivity against 
the SARS-CoV-2 spike protein in highly populous 
regions and about half that level of seropositivity in less 
populated areas [133]. A survey among Kenyan blood 
donors in multiple counties also revealed an average to 
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5% seropositivity, with higher rates of up to 8% in urban 
counties [134]. Even higher seroprevalence rates have 
been described among blood donors from Malawi, with 
up to 80% of donors in urban areas being seropositive 
during peak transmission periods [135]. While these data 
present a better picture of the extent of exposure to infec-
tion, they may sometimes be difficult to compare across 
different countries and regions because of the differences 
in antibody measurement approaches.

Aside from cross-reactivity among hCoVs, there is also 
growing evidence of immune cross-reactivity between 
SARS-CoV-2 and other more common human corona 
viruses [136, 137]. Cross-reactive antibody and T cell 
responses against the spike and nucleoproteins especially 
have been described [138, 139].

Immunity to COVID-19 could also be impacted by 
prior exposure to common pathogens such as helminths, 
malaria, TB, polio, and measles, most of which are preva-
lent in most parts of sub-Saharan Africa [140]. Despite 
most of these diseases being killers by themselves, the 
high levels of exposure to the associated pathogens does 
impact the immune environment in persons who survive 
infection. First, persons living in high malaria transmis-
sion areas who have more frequent parasite exposures 
have been shown to develop a higher tolerance to inflam-
mation and/or can tolerate higher parasite burden com-
pared to persons who live in low transmission areas [141, 
142]. This phenomenon of the induction of immunologi-
cal tolerance has also been described for other pathogens, 
including helminths, bacteria, and viruses [143–145]. The 
infection-experienced host is therefore able to tolerate 
SARS-CoV-2-induced inflammation and does not suffer 
significant COVID-19-mediated immunopathology.

Secondly, there is growing evidence that the innate 
immune response against pathogens can develop a mem-
ory phenotype which can be recalled following subse-
quent infection with other, different pathogens [146]. 
This phenomenon, called trained immunity, is believed 
to cross-protect against SARS-CoV-2 infections. There is 
some evidence of COVID-19 cross-protection in persons 
who have taken the live measles, polio, and BCG vaccines 
[147–149], and this immunological cross-talk may also 
occur with natural infection with the respective patho-
gens. HIV/AIDS may be an exception to this phenome-
non because it is not just an infection that modulates the 
immune system but also causes immunosuppression.

In summary, the immune response to SARS-CoV-2 can 
be associated with both disease pathology and protection 
against disease. Management of COVID-19 symptoms 
and complications therefore requires a careful control 
of pathology-associated immune and inflammatory 
responses, and a focused enhancement of protection-
associated responses. The former has been attempted 

with the use of immunosuppressive therapies for man-
aging severe COVID-19 symptoms while the latter will 
be fulfilled by appropriate vaccine design, which now 
needs to be updated to cover emerging variants of con-
cern. A better understanding of the interaction between 
SARS-CoV-2 and other infections will also be required 
to decipher protective immune mechanisms and for the 
management of COVID-19 in areas with a high burden of 
infectious diseases.
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COVID‑19 vaccination uptake and coverage 
in Africa
Latif Ndeketa and Kondwani C. Jambo
Figure 9 shows the biography of Dr. Jambo.

Figure 10 shows the biography of Dr. Ndeketa.

COVID‑19 vaccine availability in Africa
Vaccines were regarded from early on in the pandemic 
as one of the pillars in the fight against COVID-19 
[150, 151]. The first vaccine to receive the World Health 
Organization (WHO) Emergency Use Listing (EUL) 
status was the Pfizer/BioNTech mRNA vaccine on 31 
December 2020 [152]. To promote equitable access to 
vaccines for low-middle income countries (LMICs), 
COVAX was established as a collaboration co-led by 
Gavi, Coalition for Epidemic Preparedness Innovations 
(CEPI), and the WHO with UNICEF as the key delivery 
partner [153]. COVAX’s biggest beneficiaries are coun-
tries in Africa and South Americas. The next COVID-19 
vaccine to be accessible was the AstraZeneca vaccine, 
which was granted EUL approval by the WHO on 15 Feb-
ruary 2021 [154]. The AstraZeneca vaccine approval was 
a pivotal moment in efforts to accelerate vaccine access 
to Africa due to its affordability, easier storage, and trans-
portation [155].

Côte d’Ivoire and Ghana were the first recipients of 
the first-round allocation by COVAX in Africa on the 
1st of March 2021 and more countries soon followed 
[156]. However, as of 14 February 2022, only 26.1% of 
the population in Africa had received at least one dose 
in contrast to 61.8% for the rest of the world’s population 
[157]. According to WHO, over 670 million doses have 
been received in the 53 African states to date, with 64% of 
the doses from COVAX, 29% from bilateral agreements 
between countries, and 6% from the African Union’s 
African Vaccine Acquisition Trust (AVAT) [158]. The 
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COVID-19 vaccines have included AstraZeneca (31%), 
Sinopharm (20%), Sinovac (18%),Pfizer/ BioNTech (13%), 
Janssen (11%), Moderna (5%), Sputnik (2%), and Covaxin 
vaccines (0.1%) [158].

COVID‑19 vaccine coverage in Africa
Only 26% of the population in Africa has received at least 
one dose of COVID-19 vaccines in contrast to 62% of the 
global coverage of at least one dose [158, 159]. This rep-
resents a ratio of 11.8 per 100 people that are fully vacci-
nated with COVID-19 vaccines on the continent. Of the 
677 million COVID-19 vaccines received in Africa, about 
364 million doses (54%) have been administered and 163 
million have completed the primary series doses [158].

In May 2021, the WHO set targets for countries to 
have 10% of their population vaccinated by end Sep-
tember 2021, 40% of their population by end December 

2021, and 70% by mid-2022 [160]. By the end of Sep-
tember 2021, only 16 African countries had met the 
target to fully vaccinate 10% of their total population 
eligible for vaccines. Only seven countries achieved 
40% vaccination coverage by end December 2021, with 
Seychelles, Mauritius, and Morocco able to vaccinate 
over 60% of their population [158, 161]. Majority of 
the countries (n = 46) missed the 40% target, includ-
ing some of Africa’s largest populations such as Nige-
ria, Ethiopia, and Democratic republic of Congo as 
they managed to vaccinate only <5% of their popula-
tion. Tanzania and Burundi were the last two countries 
to commence their COVID-19 vaccination campaigns, 
due to policy divergence from the WHO recom-
mendations. Following alignment with WHO policy 
recommendation, the countries began COVID-19 vac-
cination, in July 2021 for Tanzania using the single-shot 
Johnson & Johnson vaccine [162] and in October 2021 
for Burundi with Sinopharm vaccine [163]. However, 
Eritrea remains the only African country yet to start 
their COVID-19 vaccination campaign [158]. Judging 
from the current trend in vaccine uptake, it is only a 
few countries that are set to have 70% of their popula-
tion vaccinated by mid-2022.

Fig. 9  Kondwani Charles Jambo is a Group Leader at the 
Malawi-Liverpool-Wellcome Programme and a Senior Lecturer at the 
Liverpool School of Tropical Medicine. He is an immunologist, with 
an interest in natural and vaccine-induced immunity at the individual 
and population level. His research aims at addressing public health 
problems relevant to low-income settings. His research has provided 
critical insights on the extent of SARS-CoV-2 population exposure 
and immunity in Malawi. He has provided expert advice towards 
formulation and revision of the national COVID-19 vaccination policy. 
Dr Jambo is a recipient of the Wellcome Intermediate Fellowship and 
the MRC African Research Leader award

Fig. 10  Dr Latif Ndeketa is Principal Research Associate at the 
Malawi-Liverpool-Wellcome Trust Clinical Research Programme 
(MLW). At MLW, he is the Deputy Group head of the Infectious 
Disease Epidemiology Group and co-leads the Vaccines Theme. Latif 
contributes to the accelerated reduction of morbidity and mortality 
of vaccine preventable diseases in low-income settings through 
novel surveillance methods for vaccine programs. He leads clinical 
research studies, provides scientific advice to relevant government 
and private institutions, and is an active member of several national 
technical advisory committees. He is a Medical Doctor with a 
Masters in Vaccinology and Drug Development, and a Masters in 
Epidemiology
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Barriers to COVID‑19 vaccine uptake in Africa
The low vaccination coverage and uptake in Africa is 
multifactorial, but with most of the challenges stemming 
from inequitable distribution of vaccines [164]. Firstly, 
the observed low utilization rate of COVID-19 vac-
cines in Africa is partly due to the expected lag in time 
between in-country receipt of vaccines and time of vac-
cination, as there are preparatory and logistical steps 
at a national level that need to occur. Vaccine rollout is 
accompanied by key steps that include but not limited to 
training and supervision of healthcare workers, assess-
ment of vaccine cold chain capacity, and regulatory and 
safety surveillance [165, 166]. It has been demonstrated 
that COVID-19 vaccine utilization increases as vaccines 
are accessible to the general public [158]. Secondly, the 
inconsistent supply of COVID-19 vaccines to Africa, due 
to lack of equitable access to vaccines, is a major barrier 
to vaccine uptake. The vaccine supply challenge was ini-
tially caused by agreements between high-income coun-
tries and manufacturers where doses were reserved by 
wealthier nations before the vaccines became available 
[167]. This was coupled with vaccine hoarding where 
wealthy countries had surplus vaccines than needed for 
their population while countries in Africa were still wait-
ing for supplies [168]. Furthermore, exports to Africa of 
the AstraZeneca (COVISHIELD) vaccine by Serum Insti-
tute of India (SII), which had mandate to produce the 
vaccine for LMICs at lower cost [169], were blocked by 
the Indian government when the country experienced its 
second wave that had a high case fatality rate [170]. This 
led to shortage of supply of vaccines to Africa as SII is 
one of the main vaccine suppliers to the COVAX facility 
[171]. Thirdly, across the globe, reluctance of people to 
receive safe and recommended available vaccines, termed 
vaccine hesitancy, has slowed down the consumption rate 
of COVID-19 vaccines. Across the continent, it has been 
a common trend that the vaccines donated to African 
countries by wealthier countries have had a short shelf 
life, which has led to the inevitable expiry and destruc-
tion of the vaccines in the recipient country because 
countries are unable to adequately plan for vaccination 
campaigns [172]. This has fuelled distrust and perpetu-
ated vaccine hesitancy. In addition, the risk perception 
of the people on the COVID-19 pandemic, considering 
the less severe nature of the pandemic in Africa com-
pared to the Americas and Europe [150], has contributed 
to vaccine hesitancy. Lastly, country-level preparedness 
has impacted vaccine uptake in Africa. Vaccine arrival 
in some countries was met by national deployment and 
vaccination plans that were not updated, which is a pre-
requisite for countries to apply for implementation funds 
[173]. Furthermore, public engagement to encourage 
COVID-19 vaccination has been suboptimal in reaching 

rural communities in some countries, this is in contrast 
to the robust immunization campaigns most African 
countries are known for, that have led to the high child-
hood vaccination coverage across the continent [174].

Potential enablers to COVID‑19 vaccine uptake in Africa
Africa is the second most populous continent [175], yet 
it remains the only continent that lacks local technologi-
cal capacity for COVID 19 vaccine manufacturing. The 
COVID-19 pandemic has been a lesson for African coun-
tries to urgently invest in local technological capacity 
for vaccine manufacturing. This could in part also help 
solve the problem of vaccine hesitancy, as the recipients 
are more likely to have trust in locally manufactured vac-
cines. At a global level, COVID-19 vaccine manufactur-
ers should be incentivized to increase vaccine access 
through the sharing of vaccine manufacturing technology 
in order for the vaccines to be locally produced in Africa 
while maintaining their intellectual property rights simi-
lar to the recent agreement between Moderna, WHO, 
and Afrigen Biologics and Vaccines in Cape Town, South 
Africa [176]. Recently, Germany’s BioNTech announced 
plans to send vaccine production units in shipping con-
tainers to Africa, with the initial facility expected to 
arrive in the second half of 2022, and manufacturing 
starting about 12 months after delivery [177]. As vaccine 
supply to Africa drastically increased around mid-August 
2021, we witnessed a similar rise in vaccine utilization in 
the region [158]. However, the gap between supply and 
uptake has exponentially increased since November 2021 
[158], which underlines that Africa’s current primary 
challenge is both supply and uptake. With improved vac-
cine supply, countries must accelerate uptake through 
improved demand creation. There should be contextual-
ized and country-tailored support from multilateral part-
ners to understand the challenges faced by each country 
and their root causes in order to overcome human, finan-
cial, and technical assistance needs. Moreover, there is a 
need for joint coordination efforts between governments 
in Africa to find data-driven innovative methods to lower 
vaccine hesitancy and increase uptake, as this has poten-
tial to derail the highly successful childhood vaccination 
programs in Africa.
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Impact of the COVID‑19 pandemic on essential 
health and other social services in Africa
Rhoda K. Wanyenze and Ambrose O. Talisuna
Figure 11 shows the biography of Prof. Wanyenze.

Figure 12 shows the biography of Dr. Talisuna.

Introduction
Sub-Saharan Africa has the highest burden of public 
health events, including health and humanitarian emer-
gencies because of its bio-geographical location. Each 
year, the World Health Organization Africa Region 
confronts over 100 health emergencies [178]. Pub-
lic health threats originating from the human-animal 
and environmental interface occur frequently [179]. 

Concomitantly, climate-related events, including pro-
longed droughts, food insecurity, destructive floods, 
and cyclones, are increasing [180]. The African conti-
nent is also affected by many protracted humanitarian 
crises. Mass refugee migration, internal population dis-
placements, trade practices, and cross-border move-
ments provide opportunities for spreading infectious 
diseases [178].

The COVID-19 pandemic has unraveled significant 
gaps in emergency preparedness and health systems 
resilience worldwide. The pandemic has infected mil-
lions of people and caused over hundred thousand deaths 
in Africa [198]. Early reports from low- and middle-
income countries show interruption of critical disease 
services for HIV, TB, and malaria as well as maternal 
and child health programs [181, 182]. Additionally, the 
public health and social measures (PHSMs) to contain 
the pandemic have significantly interrupted trade and 

Fig. 11   Dr. Rhoda Wanyenze, MBChB, MPH, PhD, is Dean of the 
School of Public Health and a Professor in the Department of 
Disease Control and Environmental Health at Makerere University. 
Dr. Wanyenze has vast experience in public health research, capacity 
building, and program management, especially in infectious diseases, 
sexual and reproductive health, and health systems. She has led a 
wide network of research partnerships with academic institutions 
and ministries of health in Africa and is Principal Investigator for a 
study evaluating the Covid-19 response in five countries in Africa. She 
has served on Boards of several organizations in Uganda and globally

Fig. 12   Ambrose has medical degree in human medicine, a master’s 
degree in epidemiology and a PhD in biomedical sciences. Between 
1996 and 2011, Ambrose held senior management, leadership and 
scientific positions at the Uganda Ministry of Health, the Institute of 
Tropical Medicine, Antwerp and the Medicines for Malaria Venture 
(MMV). He has been field coordinator for multi-country malaria 
clinical trials and a senior fellow of the European and Developing 
Countries Clinical Trials Partnership (EDCTP). Between 2011 and 
early, 2016, he was regional scientific director for East Africa of the 
Worldwide Antimalarial Resistance Network (WWARN) and later 
senior clinical research fellow with the University of Oxford-KEMRI 
Wellcome Trust Programme. Since 2016, Ambrose has been regional 
advisor for health security and International Health Regulations, 
spearheading the efforts to build and sustain capacities to better 
prevent, detect and respond to infectious disease epidemics, 
pandemics and other public health threats before they spread
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supply chains and hospitality and recreational indus-
tries [183]. Consequently, stock markets have plunged, 
unemployment rates have risen, and economic gains have 
been reversed [184, 185]. This is a stark reminder about 
the urgent need to build resilient health systems and 
strengthen the International Health Regulations (IHR 
2005) capacities.

Effects of COVID‑19 on health service delivery, utilization, 
and outcomes
Research on the unintended consequences of Covid-19 
on the African continent is still limited; however, emerg-
ing evidence shows devastating effects of the COVID-
19 pandemic on economies and major disruptions to 
essential health services, livelihoods, and education, 
among others [186–188]. The COVID-19 pandemic has 
clearly demonstrated how public health emergencies 
can affect all four interconnected health system perfor-
mance attributes. COVID-19 has affected access capac-
ity—the ability to overcome barriers (physical, financial, 
and socio-cultural). It has also affected quality capacity—
the ability to provide services as expected. Additionally, 
it has affected demand capacity—the ability to provide 
services expected by populations [189]. Importantly, the 
pandemic has brought to the surface inadequacies in 
resilience capacity—the ability to sustain the provision of 
essential health services during shock events. The resil-
ience of a health system is driven by the need to ensure 
continuity of essential service provision. Resilience brings 
together the work of emergency preparedness and health 
systems-health security and universal health coverage 
(UHC) goals [53, 190].

The fear of COVID-19 affected health service delivery 
and utilization because health workers and communities 
avoided going to health facilities [191]. The repurposing 
and diversion of human, financial, and material resources 
to the COVID19 response deprived other priority health 
programs. However, the biggest effects have perhaps 
been due to the negative consequences of the PHSMs 
adopted to prevent COVID-19, and the challenges with 
prioritization of investments in health. Importantly, the 
PHSMs to contain the pandemic such as the nationwide 
lockdowns and other movement restrictions, closure of 
schools, discontinuation of community health service 
outreaches for immunization, family planning, and other 
health services, as well as closure of formal and informal 
services such as trade have created devastating effects on 
health and other services [192].

Restriction of movement of health service providers led 
to complete absenteeism or late arrival to duty station. 
Inadequate infection prevention control (IPC) resulted 
in COVID-19 infections among health workers and fur-
ther exacerbated the absenteeism [193]. The disruption 

of health services was further exacerbated by the fragile 
health systems and the absence of clear plans and guide-
lines for the continuity of essential health services [194]. 
For example, the poor investment in human resource 
surge capacity led to repurposing of health workers to 
conduct surveillance, contact tracing, and other activities 
as part of the COVID-19 response and affected the deliv-
ery of the other health services. Space and infrastructure 
for some health services was repurposed too. In Uganda, 
for example, mental health wards were used as isolation 
centers for COVID-19 at the onset of the pandemic while 
in Cameroon tertiary health facilities where designated 
to exclusively care for COVID-19 cases, yet these facili-
ties offer other essential health services [182, 194]. Labo-
ratory equipment and personnel across various countries 
such as the GeneXpert were repurposed to Covid-19 
testing [195].

Movement and travel restrictions also affected the 
delivery of health commodities and supplies across vari-
ous levels of service delivery, with resultant stockout of 
essential supplies [194, 195]. The disruption of health ser-
vices had immediate effects on service utilization, leading 
to negative outcomes such as increased mortality among 
women during childbirth, poor coverage of childhood 
immunization services, loss to follow-up among patients 
in chronic care clinics such as HIV, tuberculosis, and 
non-communicable disease clinics, including diabetes 
and hypertension clinics [194, 196].

Although countries developed policies and guidelines 
for the continuity of essential health services [196, 197], 
including data analysis to track and address disruptions, 
the pace of adoption of these interventions was quite 
varied, with significant delays, varied levels of disrup-
tions, and outcomes across many countries [197]. To 
counter the disruptions, health workers were trained, and 
new service delivery models were adopted or expanded, 
for example, multi-month drug refills for chronic care 
patients, home-based delivery of supplies using motor-
cycles, telephone-based counseling, etc. These interven-
tions led to recovery of the services where they were 
applied while some services that did not receive much 
attention lagged [194, 197, 198].

The International Planned Parenthood Federation 
(IPPF) report of 2021 revealed declines in service deliv-
ery evidenced by closure of mobile clinic services glob-
ally, with the African region experiencing the largest 
number of clinic closures (447 closures) [199]. There 
were reports of vaccination clinics stopped in Zimbabwe 
and a resurgence of measles in DRC [200]. In Ethiopia, 
a national level study of effects on reproductive, mater-
nal, newborn, child, and adolescent health and older peo-
ple (RMNCAAH) services showed minimal disruptions 
of the RMNCAAH indicators [198]. However, a study 
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in Northern Ethiopia revealed increased institutional 
caesarian sections and still births and in the number of 
under-5 children with malnutrition as well as a decrease 
in HIV testing and enrolment on to antiretroviral therapy 
among HIV-infected individuals [201]. These national 
and subnational differences reflect the varied disrup-
tions across regions and different services, and the need 
for disaggregated analyses within countries for targeted 
mitigation measures where needed [194]. In Kwazulu 
Natal, South Africa, there was a 36% decline in clinic 
attendance and 50% decline in hospital admissions of 
children in April–June 2020, although the changes were 
less for the hospital births and testing of HIV-exposed 
infants. Although short-lived, there was a 47% increase 
in neonatal deaths in May 2020 [202]. In Rwanda, there 
was a reduction in malaria testing in health facilities 
among patients by 4.32 per 1000 population while test-
ing in the community increased by 2.38 per 1000 popula-
tion monthly, due to challenges and delays in accessing 
care at facilities [203]. The findings in Kenya were mixed, 
with declines in some services while utilization of other 
services increased or did not show significant changes. 
While bed occupancy reduced by 25%, measles vac-
cination increased by 44% [204]. In another study, the 
majority of women in Kenya and Burkina Faso did not 
change their contraceptive status and were in fact more 
likely to adopt a method if the status changed (25 and 
13%, respectively). Discontinuation was lower at 6 and 
5%, respectively [205]. In Cameroon and DRC, several 
RMNCAAH in 2020 were comparable to 2019 and some 
where even higher, perhaps due to the service adapta-
tions implemented with a focus on sustaining these ser-
vices [198].

The disruptions to health and service access were 
more pronounced among the most vulnerable popula-
tions. For example, the absence of a functional referral 
and ambulance system, yet the poorest communities and 
families could not afford car hire to access emergency 
health services [206]. Similarly, with migration to virtual 
approaches and e-learning, the poorest and most disad-
vantaged families could not have access to these services 
because they neither have electronic devices nor internet 
access to support learners [207]. Limited safety nets for 
the most vulnerable has further aggravated the inequities 
within and across countries [190]. Worryingly, despite 
the major impact of COVID 19 on mental and social wel-
fare, mental health and psychosocial services were not 
prioritized. Consequently, negative mental health effects 
including depression, anxiety, post-traumatic stress, and 
behavior trouble have increased due to the impact of 
movement restrictions and socio-economic challenges 
[21, 208–212].

On the other hand, there were investments to improve 
critical care capacity, laboratory infrastructure (diagnos-
tics, genomic surveillance, pooled scientific, and other 
resources, e.g., training in PCR for COVID-19 testing), 
emergence of pooled procurement and distribution net-
works, and renewed commitments towards local produc-
tion and public-private partnerships across the continent 
[213, 214], which if sustained could lead to longer-term 
improvements in systems and care across various dis-
ease conditions. The longer-term effects of these health 
service disruptions and investments on the achievement 
of the sustainable development goals (SDGs) and UHC 
targets are yet to be fully assessed and are an important 
area for further research. Additionally, the disruptions of 
other critical determinants of health including education, 
livelihood, and increased poverty among the most vul-
nerable groups may have longer-lasting effects on health 
and health outcomes and should be further investigated.

Increased gender‑based and domestic violence
An Oxfam report shows an undeniable increase in gen-
der-based violence (GBV) during the COVID-19 pan-
demic around the world to which too many governments 
and donors are not doing enough to tackle. The Oxfam 
report, titled “The Ignored Pandemic: The Dual Crisis 
of Gender-Based Violence and COVID-19”, showed the 
number of calls made by survivors to domestic violence 
hotlines in ten countries during the first months of lock-
down. The data reveals a 25–111 percentage surge, in 
Tunisia (43%), Somalia (50%), and South Africa (69%) 
[215]. In many households, coronavirus created a “perfect 
storm” of social and personal anxiety, stress, economic 
pressure, social isolation, including with abusive family 
members or partners, and rising alcohol and substance 
use, resulting in increases in domestic abuse [216]. Wor-
ryingly, not enough countries have acted with sufficient 
seriousness to tackle the GBV pandemic. Even before the 
surge in GBV cases sparked by the pandemic, in 2018 
alone, over 245 million women and girls were subjected 
to sexual or physical violence by an intimate partner—a 
greater number than the global total of coronavirus cases 
(199m) between October 2020 and October 2021 [215].

Disruption of education
School closures were instituted across many countries in 
Africa in March–June 2020, and most of these remained 
closed for prolonged periods with the longest closure of 
22 months and a predicted learning deficit of 2.8 years in 
Uganda [217]. Burundi on the other hand did not close 
schools due to Covid-19 while Tanzania closed schools 
for a few months [218]. In an assessment of school reo-
pening in 40 Global Partnership for Education (GPE) 
countries, >60% opened after >200 days of closure [218]. 
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While there was increased adoption of e-learning across 
countries, this mostly favored high-income households 
in urban areas—those that had access to internet and 
e-learning tools. Children got involved in creative house-
hold work and trade, which may enhance learning but 
also has the unintended consequences in terms of child 
labor and exploitation, with some learners dropping out 
of school due to the attraction to petty trade [218].

Further, there have been widespread reports of early 
marriages and pregnancies among the girl child, with 
many young mothers failing to return to school or strug-
gling to cope with the demands of school while caring for 
their children [217–220]. Overall, learning was disrupted 
for most of the learners with a lack of progression to 
the next level, with reports of anxiety and other mental 
health issues driven by stress and increased use of alcohol 
and drugs [217]. There have also been reports of teach-
ers losing jobs due to downsizing or school closures while 
others opted for more lucrative forms of employment 
[217–220].

Conclusion
Although Africa reported the least number of cases and 
deaths of all the continents, it is our considered view that 
the COVID-19 pandemic and its related PHSMs have had 
mixed outcomes in Africa. Major disruptions occurred in 
the delivery of essential health and other social services, 
and negative socioeconomic consequences that could 
reverse decades of economic progress in Africa. Worry-
ingly, the discontinuation of education will have major 
consequences that need to be tracked and addressed in 
the medium to long term. Moreover, there have been 
major effects on household and individual incomes and 
increasing unemployment. Effects on mental health 
and gender-based violence will need African countries 
to carefully build a cadre of mental health experts and 
increase the number of facilities offering mental health 
care and addressing GBV.

Finally, some of the effects could be sustained for a 
long time and potentially affect the attainment of the sus-
tainable development goals and UHC targets if remedial 
actions are not timely. The lessons from the COVID-19 
response should inform future epidemic and pandemic 
preparedness and response strategies and plans—spe-
cifically ensuring resilience of health and other systems 
to mitigate the negative effects of health emergencies. 
Continuity of essential health services and mitigation of 
unintended negative consequences during shock events 
should be fully integrated into the policies and strategies 
for health emergency preparedness and response.
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