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Abstract. Most African countries have recorded relatively lower COVID-19 burdens than Western countries. This has
been attributed to early and strong political commitment and robust implementation of public health measures, such as
nationwide lockdowns, travel restrictions, face mask wearing, testing, contact tracing, and isolation, along with community
education and engagement. Other factors include the younger population age strata and hypothesized but yet-to-be
confirmed partially protective cross-immunity from parasitic diseases and/or other circulating coronaviruses. However, the
true burden may also be underestimated due to operational and resource issues for COVID-19 case identification and
reporting. In this perspective article, we discuss selected best practices and challenges with COVID-19 contact tracing in
Nigeria, Rwanda, South Africa, and Uganda. Best practices from these country case studies include sustained, multi-
platform public communications; leveraging of technology innovations; applied public health expertise; deployment of
community health workers; and robust community engagement. Challenges include an overwhelming workload of contact
tracing and case detection for healthcare workers, misinformation and stigma, and poorly sustained adherence to isolation
and quarantine. Important lessons learned include the need for decentralization of contact tracing to the lowest geographic
levels of surveillance, rigorous use of data and technology to improve decision-making, and sustainment of both community
sensitization and political commitment. Further research is needed to understand the role and importance of contact tracing
in controlling community transmission dynamics in African countries, including among children. Also, implementation
science will be critically needed to evaluate innovative, accessible, and cost-effective digital solutions to accommodate the
contact tracing workload.

INTRODUCTION messaging, hypothesized but yet-to-be confirmed cross-
immunity from parasitic diseases and/or other circulating
coronaviruses, the young age of the African population, other

; A ] : . environmental and genetic factors, and, last, inadequate case
ported from the African continent.’ A year into the pandemic, identification and reporting.>® Since the onset of the pan-

African countries have consistently recorded lower COVID-19 demic. the Africa Centres for Disease Control ad Prevention
. . . . 1,2 )
incidence and mortality than Westerm countries. ** Several - (africa CDC), in collaboration with the World Health Organi-
explanations have been put forward for this unexpected zation (WHO) and country governments, has played a key role
finding: early and strong political commitment to robust in mobilizing and coordinating efforts from a wide range of
implementation of public health measures, including early partners to provide support to countries, notably influential
nationwide lockdowns, contact tracing and isolation, travel leadership in expanding SARS-CoV-2 testing capacity and
restrictions, coordinated public health responses and technical guidance for contact tracing and community sur-
veillance, including online materials.” In this article, we dis-

As of December 31, 2020, there were 2,280,488 COVID-19
cases and 64,790 deaths (2.8% case fatality rate [CFR]) re-
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and Education in Health and Fogarty International Center,
NIH.®

BEST PRACTICES, KEY CHALLENGES, AND
LESSONS LEARNED

Nigeria. Following the first reports of the SARS-CoV-2
outbreak in Wuhan, China, the Nigeria CDC (NCDC) estab-
lished a multi-sectoral National Coronavirus Preparedness
Group (NCPG,) to ensure cohesive and effective coordination
of the country’s res,ponse.9 As of December 30, 2020, the
NCDC reported a cumulative 85,560 COVID-19 cases (4.0 per
10,000 population) with 1,267 deaths (1.5% CFR)."° Figure 1
shows the epidemic curve as of December 30, 2020.8 COVID-
19 contact tracing measures were implemented by the multi-
sectoral National Coronavirus Preparedness Group (NCPG),
which leveraged community networks established previously
in response to the Lassa fever, Ebola, and other disease out-
breaks. As of October 5, 2020, approximately 80% of Nigeria’s
36 states reported 90% of contacts traced, and 35% of states
reported a contact-to-case ratio of more than 5.2 COVID-19
community screening and contact tracing were integrated
with well-established strategies and networks for HIV and
tuberculosis community case finding.""

A best practice was the use of multiple communication
platforms to engage, inform, and educate communities. The
NCDC actively leveraged platforms such as social media
(including Twitter), SMS messaging, and radio. It also main-
tained a website replete with information for different pop-
ulations, including locations of testing and isolation centers,
informational flyers to post in health facilities and other
institutions, and other messaging to counter myths and
misinformation.'° Prevailing challenges include 1) limited
national testing capacity; 2) community resistance and apathy
driven by mistrust and perceived/internal stigma, such as
feelings of fear/shame and anger toward others, or enacted
stigma in the form of discrimination and misinformation; 3)
monitoring adherence to self-isolation and quarantine; and 4)
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inadequate human and financial resources for contact tracing
as case burden increased. Important lessons learned include
the critical need for decentralization of contact tracing to the
lowest geographic levels of surveillance as well as community
engagement and involvement to reduce noncompliance
(Table 1).

Rwanda. As of December 31, 2020, there were 8,383 cu-
mulative COVID-19 cases (6.4 per 10,000 population) with 94
deaths (1.1% CFR) reported from the Rwanda Ministry of
Health."® Figure 2 shows Rwanda’s COVID-19 epidemic
curve.® Since the onset of the pandemic, the proactive public
health response implemented by Rwanda’s COVID-19 Na-
tional Command Post has included a multi-sectoral approach
to contact tracing involving community health worker teams
and local government authorities to identify COVID-19 cases
early and link them to testing and care. As of October 5, 2020,
19,175 contacts were identified from 4,666 cases; of these
contacts, 18,279 were accessed, 642 (3.3%) did not own
phones, and 204 (1%) had traveled out of the country.® Ulti-
mately, 17,243 (89.9%) contacts completed follow-up. The
positivity rate among contacts was about 2%, and the
contact-to-case ratio was 4.8

A notable best practice was leveraging information tech-
nology (IT) to complement traditional contact tracing meth-
ods, accommodate the increased workload, and maintain
efficiency. Specifically, Rwanda is using cellphone tower data
to augment contact tracing efforts.® A key challenge was
spikes in cases, which led to an overwhelming contact tracing
and case detection workload for healthcare workers. Solu-
tions required decentralization of contact tracing to commu-
nity level and further adoption of IT solutions, including
geospatial mapping, an electronic notification system lever-
aged from the national HIV program, an electronic tool for
conducting home-based monitoring, and a GPS app for truck
drivers. Internalized stigma was another early challenge, and
this was addressed by involving both public and private au-
thorities in sensitization campaigns to minimize the impact.
Lessons learned include adaptation of the response to local
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Ficure 1. Epidemic curve for confirmed COVID-19 cases in Nigeria, as of December 30, 2020. Source: Nigeria CDC.'° This figure appears in color

at www.ajtmh.org.
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TaBLE 1
Contact tracer workforce for COVID-19 response in Nigeria, Rwanda, South Africa, and Uganda'®131%:17
Country Contact tracer characteristics Challenges Solutions
Nigeria Type: CHWs Stigma and misinformation Ongoing communication to communities
in local languages using multiple
platforms and multiple trusted voices
Contact-to-case ratio: 2 Mistrust of political entities Addressing fake news through trusted,
authoritative public health voices and
daily myth- busters
Number/estimates nationwide (per state):  Overwhelming load of contact Decentralization of screening and PCR
average (range): 111 (30-304) tracing and case detection testing by expanding capacity of
workload for healthcare workers existing laboratories and activating new
PCR laboratories in every state
% of tests positive (daily average) in Limited testing capacity Further expansion of human resources
January 2021: 7% in suspected cases; and leveraging on partner funding and
11% in all contacts support
Payment: no Poor adherence to quarantine and
isolation
Other incentives: stipends, training,
certificates, and jackets
Rwanda Type: volunteers and students
Contact-to-case ratio: 4 Perceived and enacted stigma Scale up community COVID-19
sensitization and barrier measures in
public places involving both public and
private authorities
Number of contact tracers: 8/100,000 Overwhelming load of contact Leveraging information technology to
population tracing and case detection complement traditional contact tracing
workload for healthcare workers methods
% of tests positive (daily average) in Group of people (elderly) not able
January 2021: 1.4 and 2% in contacts to remember all contacts
Payment: no
Other incentives: transport, phone
communication, training, and
refreshments
South Africa Type: varying categories including CHWs  Staff anxiety for their risk of SARS-  Building local capacity to produce
(Western Cape and volunteers CoV-2 infection personal protective equipment
Province) Contact-to-case ratio: 3 Underutilization of quarantine Education and ongoing communication
facilities due to enacted stigma, to communities in local languages
fear of in-facility property loss, using multiple platforms, multiple
and unwillingness to isolate players
away from family
Number of contact tracers: 3/100,000 Overwhelming load of contact Decentralized contact tracing activities
population tracing and case detection and leverage of telephone contact
workload for healthcare workers tracing approach
% of tests positive in suspected cases Need for digital platform to host and share
(daily average): at 1st peak high (July data across jurisdictions.
2020) = 41%; between peak low
(October 2020) = 4%; at 2nd peak high
(January 2021) = 51%
Payment: no—if volunteers, some already
working for Department of health, but
no extra payment given
Other incentives: training and
reimbursement of calling costs incurred
Uganda Type: CHWs, volunteers, students, and Overwhelming load for contact Decentralized contact tracing activities to

epidemiologists

Number of contact tracers: 186/100,000
population

Contact-to-case ratio: 6

% of tests positive (daily average): 10% in
suspected cases.

Payment: no

Other incentives: stipends, training,
certificates, T-shirts, badges/
calendars, and study tour

tracing workforce and case
detection workload for
healthcare workers

Stigma

local health teams

Community engagement and
establishment of COVID-19 in every
village across the country

CHWs = community healthcare workers (includes community health extension workers and community health officers).
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Fiaure 2. Epidemic curve for confirmed COVID-19 cases in Rwanda, as of December 30, 2020. Source: Ministry of Health, Rwanda Biomedical

Centre."® This figure appears in color at www.ajtmh.org.

challenges, use of existing community health program plat-
forms (e.g., HIV and tuberculosis), rigorous use of data and
technology to improve precision for decision-making, and
strengthening of decentralized structures to ensure a compre-
hensive response at all levels (urban and rural settings) (Table 1).

South Africa. As of December 31, 2020, there were
1,088,889 COVID-19 cases with 29,175 deaths (2.6% CFR)in
South Africa, which is epicenter of the pandemic on the con-
tinent.! A 35-day nationwide lockdown was implemented in
late March 2020, and more than 30,000 community health
workers were immediately deployed for proactive door-to-
door testing and contact tracing in 993 prioritized, highly
susceptible areas mapped by the social vulnerability index.®
In the hard-hit Western Cape Province, telephonic case and
contact tracing also formed the basis of the response
(Table 1). A central electronic database of public sector pa-
tients was repurposed by the Provincial Health Data Centre to
combine new COVID-19 cases from public and private labo-
ratories into a single-line listing. Incorrect telephonic contact
details and delays in uploading information were some of the
major challenges faced. As community transmission became
established and mortality spiked, it became evident that a
large proportion of COVID-19 cases had gone undetected.
Many cases were unable to be isolated because of poor so-
cioeconomic circumstances. The Department of Health

commissioned dedicated quarantine facilities, but these
were underused as 14-day quarantine completion was <
50% because of enacted stigma, fear of in-facility property
loss, and unwillingness to isolate away from family. Instead,
containment was reached through health promotion and
education on population-based infection control practices
and nonpharmaceutical interventions. Figures 3A and B
show the epidemic curve and contact tracing program at dif-
ferent phases of the lockdown in the Western Cape Province.'

South Africa’s key best practices for contact tracing include
deployment of community health workers and intensive in-
volvement of public health specialists to appropriately man-
age different aspects of the response, including case finding
and contact identification, epidemiology, and surveillance,
and to upgrade central electronic databases. The COVID-19
response in South Africa has shown that a robust healthcare
service platform, which includes laboratory testing, hospital
bed space, and community engagement, sensitization, and
involvement in contact tracing, is essential. Decentralized
case investigation and contact tracing worked best because
outbreak teams at the local levels were familiar with regional
behavior and conditions. A user-friendly, centralized database
within a network that fed in data from both private and public
sectors was critical to contact tracing, case finding, and
overall surveillance.
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FIGURE 3.

of the lockdown are indicated (phases 5 to 1, 5 being the most stringent). Source: SA-DOH.® This figure appears in color at www.ajtmh.org.
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(A) Epidemic curve and contact tracing program. The start dates of the different phases of the lockdown are indicated (phases 5to 1,5
being the most stringent). Source: South African Department of Health (SA-DOH).® (B) Contact tracing program. The start dates of the different phases
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Uganda. Uganda reported its first COVID-19 case on
March 21, 2020, and by December 31, 2020, a cumulative
33,360 cases (3.1 per 10,000 population) and 245 deaths
(CFR = 0.7%) were registered. Figure 4 shows Uganda’s
COVID-19 epidemic curve.'® There were two waves, the firstin
May and the second in August/September, and a surge of
11,955 local community cases among the total of 13,351
(90%) cases was detected during this period. Uganda de-
veloped a national COVID-19 Response Plan in which an in-
cident management system was activated to coordinate
public health mitigation measures, such as banning public
gatherings, reducing crowding in public transport, and im-
proving social distancing. Between March and September,
478,687 samples were tested with a positivity rate of 20%.8In
Uganda, contact tracing was driven by central teams; these
were deployed to the 14 Ministry of Health regions to train
district teams, which worked closely with regional laboratory,
surveillance, case investigation, and case management
teams. On average, a contact-to-case ratio of 6 was docu-
mented (Table 1). Regional contact tracing teams interviewed
cases on demographics, lists, and type of contacts and were
aided by the WHO GoData tool, a software application used to
collect electronic case patient and contact data on mobile
phones. By November 3, 2020, Uganda had listed 48,245
contacts; 46,768 (97 %) had completed their 14-day follow-up
and 6,100 tested positive, giving a secondary attack rate
of 13%.2

A major challenge was that central contact tracing teams
could not adequately support all regions and districts because
of the rapidly increasing number of cases and contacts, war-
ranting a change of strategy. Subsequently, the contact
tracing leadership role transitioned to existing district and
community health teams (Table 1). A best practice in Uganda
was robust community engagement through building capacity
of community health systems to foster trust, contain stigma,
and support the contact tracing process,'® especially as ac-
tivities were decentralized to local health teams. Of note, the
Community Engagement Strategy for COVID-19 Response
(launched by the Prime Minister on October 20, 2020) requires
the establishment of a village COVID-19 task force in every
village in the country'® and served as a catalyst for improved
coverage and efficiency of contact tracing. Lessons learned:
1) contact tracing played a role in early detection and
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interruption of transmission and 2) a decentralized approach
to district and community health teams was more appropriate
once caseload exceeded central capacity.

DISCUSSION

Contact tracing is a traditional pillar of infectious disease
control, especially for illnesses involving direct transmission
from person to person, such as COVID-19."7 At the onset of
the pandemic, the early deployment of local, human-to-
human contact tracers (face-to-face and telephone calls) in
African countries was crucial to control chains of trans-
mission. Nonetheless, for contact tracing to remain effective
during subsequent waves of this pandemic, countries must
have sufficient capacity to use targeted tests for high-risk
and exposed people in rapid time and adapt contact tracing
strategies accordingly.'” Furthermore, the presence and
availability of bold and competent public health expertise
and leadership, coupled with sustained political commitment
and strong health systems, is key to curb the spread of
COVID-19.

Some West (Liberia, Sierra Leone, and Guinea), central
(the Democratic Republic of Congo), and east (Uganda)
African countries have established best practices for con-
tact tracing from experience with previous large outbreaks,
such as the Ebola virus; these practices were adapted for
the COVID-19 response.'®'® However, past experiences
cannot fully compensate for limited resources and under-
equipped health infrastructure.?’ The key challenge was
increased case burdens, which overwhelmed traditional time-
consuming, labor-intensive contact tracing strategies. To
address this issue, South Africa and Rwanda have imple-
mented best practices that include digital contact tracing
with the use of a mobile app and cellphone tower data,
respectively, hence reducing the required workforce.2" In
Nigeria and Uganda, best practices include leveraging
multi-platform public communications?'?2 and strong com-
munity engagement.'® In addition, the WHO is developing a
global app for checking symptoms and tracing contacts
that will support low- and middle-income countries in their
COVID-19 responses.'” However, the low digital coverage
and higher costs for Internet access in these countries may
limit the success of such initiatives.?®

Active Cases

Sep 27 Nov 16 Dec 29,2020

Epidemic curve for confirmed COVID-19 cases in Uganda, as of December 30, 2020."® This figure appears in color at www.ajtmh.org.
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To be maximally effective, contact tracing capability needs
to be matched with capacity to test and isolate and isolate
positive cases.?*2% For instance, mobile testing services that
piggyback on existing platforms can significantly improve
testing access and coverage.?® These services can be rapidly
deployed for contact tracing and testing as well as routine
surveillance in identified hot spots; highly sensitive point of
care (PoC) tests with rapid turnaround time are ideal. The
GeneXpert platform, already in place for tuberculosis testing
across Africa, can allow for decentralization of COVID-19
testing (beyond referral hospitals) with the use of SARS-CoV-2
cartridges.?” However, PoC viral antigen detection is not yet
sufficiently sensitive and needs further validation in Africa.?”

COVID-19-associated perceived or enacted stigma is a
significant issue and has been reported from African
countries.**® Community sensitization through all available
communication outlets, such as radio, TV, SMS messaging,
social media, and other accessible platforms, is critical to
debunk myths, reduce stigma to at-risk groups, and improve/
sustain public attitude and compliance. Contact tracing
should also incorporate comprehensive approaches to re-
duce stigma, including training of healthcare workers and
demonstration to the public that people identified positive are
managed in ahumane manner without stigmatization, whether
in the community or at isolation and treatment facilities. These
approaches will also be important for acceptance and uptake
of COVID-19 vaccines, which are soon to be rolled-out in Af-
rican countries.

The full impact of the pandemic remains difficult to evaluate
in Africa and elsewhere, as reported cases and deaths likely
underestimate the full extent of transmission. Serosurveys
have reported high attack rates in several African countries, up
to 40% in select populations after the first wave.?®™" Yet,
despite the economic limitations, fragile public health in-
frastructure, limited human resources for health, and relatively
higher political instability, Africa remains the least affected
region globally, with < 1% of global COVID-19 cases and <
0-1% of deaths. Furthermore, it is unclear to what extent
specific COVID-19 mitigation measures have contributed to
the observed epidemiology in Africa.

Specifically, the effectiveness of contact tracing and
population-level interventions on pandemic control remains
difficult to evaluate because these interventions were used in
combination. SARS-CoV-2 transmission rates could be in-
formed by serology and modeling of detailed epidemiological
data, particularly to monitor changes in household trans-
mission risk and the size of traced clusters over time. As
community transmission continues to rapidly spread, there is
a need to assess and determine the thresholds at which
contact tracing may no longer be feasible and cost-effective
for different African countries and communities. Furthermore,
the impact of contact tracing and other COVID-19 surveillance
on case finding among children and its implications for com-
munity transmission are largely unknown. For these and other
population-level considerations, it would be beneficial to have
a multi-country mechanism for sharing COVID-19 experi-
ences, lessons learned, and best practices across the African
continent. Such a platform would allow for rapid synthesis of
key information that can be promptly evaluated and/or acted
on by policymakers; for example, national COVID-19 Task
Forces through country-specific decision-making processes.

In conclusion, contact tracing is an important public health
strategy for disease control. It is imperative to sustain
community-level contact tracing and case identification and
to continuously adjust strategies as subsequent waves ensue.
Leveraging IT to accommodate rising case burdens reduces
the health workforce needed, and these workers could be
deployed for upcoming COVID-19 vaccination efforts and
other critical health programs. Further data and research are
needed to understand the role and importance of contact
tracing in community transmission dynamics in African
countries, including among children. Also needed are imple-
mentation science-based evaluations to assess innovative,
accessible digital solutions to maintain and improve contact
tracing efficiency while conducting economic analyses to
establish cost-effectiveness.
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