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Abstract

Background: The ongoing COVID-19 pandemic in Africais an urgent public health crisis. Estimated models projected over
150,000 deaths and 4,600,000 hospitalizationsin thefirst year of the disease in the absence of adequate interventions. Therefore,
electronic contact tracing and surveillance have critical rolesin decreasing COVID-19 transmission; yet, if not conducted properly,
these methods can rapidly become a bottleneck for synchronized data collection, case detection, and case management. While
the continent is currently reporting relatively low COVID-19 cases, digitized contact tracing mechanisms and surveillance reporting
are necessary for standardizing real-time reporting of new chains of infection in order to quickly reverse growing trends and halt
the pandemic.

Objective: This paper aims to describe a COVID-19 contact tracing smartphone app that includes health facility surveillance
with a real-time visualization platform. The app was developed by the AFRO (African Regional Office) GIS (geographic
information system) Center, in collaboration with the World Health Organization (WHO) emergency preparedness and response
team. The app was developed through the expertise and experience gained from numerous digital apps that had been devel oped
for polio surveillance and immunization viathe WHO's polio program in the African region.

Methods: We repurposed the GIS infrastructures of the polio program and the database structure that relies on maobile data
collection that is built on the Open Data Kit. We harnessed the technology for visualization of real-time COVID-19 data using
dynamic dashboards built on Power Bl, ArcGIS Online, and Tableau. The contact tracing app was devel oped with the pragmatic
considerations of COVID-19 peculiarities. The app underwent testing by field surveillance colleagues to meet the requirements
of linking contacts to cases and monitoring chains of transmission. The health facility surveillance app was developed from the
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knowledge and assessment of models of surveillance at the health facility level for other diseases of public health importance.
The Integrated Supportive Supervision app was added as an appendage to the pre-existing paper-based surveillance form. These
two mobile apps collected information on cases and contact tracing, alongside aert information on COVID-19 reports at the
health facility level; the information was linked to visualization platformsin order to enable actionable insights.

Results. The contact tracing app and platform were piloted between April and June 2020; they were then put to usein Zimbabwe,
Benin, Cameroon, Uganda, Nigeria, and South Sudan, and their use has generated some palpable successes with respect to
COVID-19 surveillance. However, the COVID-19 health facility—based surveillance app has been used more extensively, as it
has been used in 27 countriesin the region.

Conclusions: Inlight of the above information, this paper was written to give an overview of the app and visualization platform
development, app and platform deployment, ease of replicability, and preliminary outcome evaluation of their use in the field.
From a regional perspective, integration of contact tracing and surveillance data into one platform provides the AFRO with a
more accurate method of monitoring countries’ effortsin their response to COVID-19, while guiding public health decisions and

the assessment of risk of COVID-19.

(JMIR Mhealth Uhealth 2022;10(3):€22544) doi: 10.2196/22544
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Introduction

Since the confirmation of COVID-19 in Wuhan, Chinga, in late
December 2019 [1], the disease continues to spread globally.
The African region has not been spared [2]. As of July 5, 2020,
the continent has recorded 466,300 cases and 11,121 deaths
across all countries. Currently, the African continent, which
makes up about 16.7% of the world’s population, accounts for
4% of the global cases [3]. Existing evidence shows that
countries that have implemented public health measures,
including rapid case identification, testing, isolation, contact
tracing, and quarantine of contacts, at the onset of outbreaks
have suppressed the spread of COVID-19 to low thresholds,
ones that do not overwhelm existing health systems. In those
countries, excess mortality has been prevented as they have
been ableto deliver quality clinical care and minimize secondary
mortality dueto other causesthrough the continuity of essential
health services [4]. With no available vaccine or therapeutics,
contact tracing, socia distancing, and quarantine are the only
available strategies for controlling the pandemic. In Africa,
wheretesting capacity variesgreatly and isvery limited in most
of its member states, the importance of contact tracing in
stopping further progression of COVID-19 cannot be
overemphasized.

Contact tracing isaprocessthat involves early case recognition,
isolation, and tracking of people who have been exposed to a
disease [5,6]. It is an essential public health tool (Textbox 1
[7-11]) for breaking human chains of transmission and has been
used extensively in the control of different types of infectious
disease outbreaks. Recent studies on COVID-19 surveillance
(Textbox 1) have used digital contact tracing combined with
other measures, such as social distancing and quarantine, to
demonstrate agreater effect on the reduction of new COVID-19
cases [12]. Pertinently, Wei et al [13] and Ng et a [14]
demonstrated the public health importance of contact tracing
on both asymptomatic and presymptomatic persons infected
with COVID-19; these are considered silent drivers of
COVID-19 infection.

https://mhealth.jmir.org/2022/3/e22544

The implementation of an efficient contact tracing system can
vary depending on the place and the type of disease. In the case
of COVID-19, for instance, controlling the epidemic with a
comprehensive contact tracing system guides the type of
intervention to be used (ie, self-monitored quarantine for
presymptomatic and asymptomatic contacts for the duration of
the incubation), whereas those with severe active disease may
be hospitalized. Additionally, in most scenarios, simple
traditional and manual contact tracing methods can be effective
at the beginning of outbreaks when the numbers are low;
however, large-scale epidemics and pandemics require newer
digital contact tracing methods. During highly infectious
pandemics, such as the current COVID-19 pandemic where
very large populations are affected, it is pertinent to use digital
solutions to effectively locate contacts who have been exposed
to people with the disease as well as to monitor them
consistently, especially those currently on home care and
self-isolation.

Numerous types of contact tracing methods have been
implemented during different pandemics and endemics, and
their effectiveness largely depends on the tools used [15].
Geographic information system (GIS) technology and big data
analytics are major tools used in contact tracing during large
outbreaks. GIS technology had been used successfully in the
past to identify the rate of transmission and corresponding
incidences of notorious airborne diseases [16]. Also, big data
analytics have been used successfully for real-time contact
tracing of disease outbreaks in livestock, as well as with other
highly contagious viral respiratory diseases, such as SARS and
fibromuscular dysplasia[17,18].

Over the years, scientific data collated by the World Health
Organization’s (WHO) emergency preparedness and response
(EPR) unit showed that most countriesin Africaare struggling
to implement efficient contact tracing methods. Thishas greatly
increased the number of new community-transmitted COV1D-19
cases; thisisavery critical situation for the continent, asit has
been predicted to be the next hot spot for the coronavirus [19].
To effectively curb the problem of inefficient contact tracing
in Africa, the WHO has sought the support of the African
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Regional Office (AFRO) GIS to build a Gl S-enabled tool for
contact tracing that is pertinent to the African continent. Since
2017, the AFRO GIS Center has put in place mobile-based
solutions to collect health information in near real time and,
thus, has access to health program implementation and can
measure the effectiveness of interventions. The tools provided
by the center contributed significantly to the successesrecorded
with polio certification efforts[20]. In the course of proferring
a workable solution, the AFRO GIS Center developed an
application model (Textbox 1)—a Gl S-enabled tool—for contact
tracing for COVID-19 surveillance. In this paper, we present a
robust and efficient contact tracing app that can be used across

Textbox 1. Definition of selected terms.
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Africato effectively respond to the COVID-19 outbreak. This
app builds on effective tools, such asthe Open DataKit (ODK)
[21], to collect and manage data in a constrained environment,
combined with the AFRO Polio GIS platform (Textbox 1) [22],
in order to locate, identify, monitor, and track contacts during
the COVID-19 pandemic or any other large-scale pandemic.
However, before proceeding to the description of the app, it
will be of relevance to give an overview of a very important
COVID-19 surveillance problem in Africa: the problem of
contact tracing, in which the quest for solving this particular
problem led to the development, deployment, and use of the
app in Africa

Application: aprogram or group of programs designed for end users. Examples of an application include aword processor, a spreadsheet, an accounting
application, aweb browser, an email client, amedia player, afile viewer, a simulator, a console game, or a photo editor [7].

Platform: a computing platform or digital platform is the environment in which a piece of software is executed. It may be the hardware, the operating
system, aweb browser and its associated application programming interfaces, or other underlying software, as long as the program code is executed
with it [8].

Module: a section of an application or app that focuses on a unique set of deliverables or assessments [9].

Surveillance: an epidemiological practice by which the spread of disease is monitored via data collection in order to establish patterns of progression.
The main role of disease surveillance isto predict, observe, and minimize the harm caused by outbreak, epidemic, and pandemic situations, as well
as to increase knowledge about which factors contribute to such circumstances. A key part of modern disease surveillance is the practice of disease
case reporting [10].

Tool: a programming tool or software development tool is a computer program that software developers use to create, debug, maintain, or otherwise

support other programs and applications [11].

Effective Contact Tracing: The African
Problem Regarding COVID-19
Surveillance

Contact tracing is a very serious limitation in disease
surveillance in Africa. As shown in Figure S1 in Multimedia
Appendix 1, the problems associated with contact tracing in
many African countriesinclude an inadeguate number of skilled
personnel who are already overstretched, suboptimal technology
and tools, underfunded health systems, and poor infrastructure
with associated myths, rumors, and communication barriers.

WHO AFRO-Recommended Solutions
for Contact Tracing in Africa: Key Points

Overview

The WHO's AFRO GI S Center considered different scenarios
during preliminary discussions in March 2020, with the
COVID-19 incident management team managing the regional
response at WHO's regional office. During these preliminary
discussions, it was highlighted that the best contact tracing
solution would leverage existing GIS platforms and would be
deployed to fill the current gaps known in COVID-19
surveillance and to help address existing challenges with contact
tracing (Figure S1 in Multimedia Appendix 1).

It was noted that while traditional contact tracing could still
work in places with few contacts, these approaches would be
constrained in countries with many contacts, coupled with the
impact of lockdowns on contact tracing [23]. Consequently, the

https://mhealth.jmir.org/2022/3/e22544

technical team that was tasked to review different possible
solutions to the problems associated with contact tracing in
Africarecommended the following:

1 The rapid development of a GlS-enabled COVID-19
self-reporting contact tracing app.

2. The rapid deployment of a contact registration and
follow-up app by COVID-19 surveillance teamsin-country.

3. Visudization of field surveillance and reporting with
interactive and near real-time dashboards.

4. COVID-19 surveillance at the health facility level to assess
the preparedness and readiness of health systems to cope
with COVID-19 at thisreporting level.

Following the review, Benin and Zimbabwe were sel ected based
on their indication of interest to immediately use some or all
aspects of the platform.

The Rapid Development of a GI S-Enabled COVID-19
Self-reporting Contact Tracing App

Overview

At the very early stage of the COVID-19 outbreak in Africa,
the AFRO GI S Center leveraged the success of its contribution
in the eradication of polio in the African region. Coupled with
its surveillance experience over the years [24] and in
collaboration with the WHO EPR team, the AFRO GI S Center
was able to develop some novel tools for immediate field
deployment to collect real -time dataand monitor the COVID-19
pandemic in the field by surveillance personnel. Different
technologies were used to develop and integrate this rapid
intervention (ie, the COVID-19 app used by surveillance
personnel); theseincluded thefollowing: ODK technology [25]
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and stacks via Ona, which is an open-source tool. These tools
are housed and secured inside the WHO infrastructure, primarily
for real-time data collection in the field; these include the use
of external tools like ArcGIS Online [26], Power Bl [27],
application programming interfaces (APIs), KoBoToolbox [28],
and DHIS2 (District Health Information Software 2) [29] for
contact tracing and visualization processes. ArcGIS Onlineand
Power Bl are data visualization platforms that have different
use cases for real-time data visualization.

Shortly after the development and deployment of the
above-described application for COVID-19 surveillance
personnel, the AFRO GIS Center went ahead to develop a
GlS-enabled COVID-19 self-reporting contact tracing app for
registering and following up contacts by the surveillance teams
in-country, in accordance with the recommendations of the
COVID-19 incident management team of the WHO AFRO.
The developed app enables contacts in home-based care,
self-isolation, and in quarantine centersto provide daily updates
on their health condition. In addition, the app provides an
opportunity for these contacts to be able to identify the nearest
health facility to which they can quickly report if they develop
any symptoms of the disease. Importantly, the traditional
in-country contact tracing teams are also able to register and
follow up contacts and cases with the app or any other app that
the country may opt for. If the country opts for other apps, the
solution alowsfor interoperability of the toolbox, which enables

Akpan et d

aggregating, analyzing, and visualizing of the datain the same
regional dashboards.

Figure S2 in Multimedia Appendix 1 depicts the architecture
of the COVID-19 self-reporting contact tracing app devel oped
by the AFRO GIS Center, in collaboration with the WHO EPR
team. The app has the following three components: (1) a data
collection component, (2) an APl component, and (3) a polio
GIStoolbox and platform.

Data Collection Component

Overview

The architecture was structured to accommodate a wide range
of data collection tools, giving countries the liberty to use the
WHO data collection tool or any data collection tool that best
suits them, such as KoBoToolbox and DHIS2. These data
collection tools arethenimported in real timeinto the polio GIS
platform for analysis and visualization. These tools are
summarized in the following sections.

COVID-19 Self-report Form

This form was structured to collect details and the daily status
of a case or contact under quarantine or being followed up for
the mandatory 14-day period. It enables the individual to
self-report his or her daily status and submit to the central
servers for monitoring and feedback (Figure 1).

Figurel. Anexample of aself-report form for use with widespread contacts.

COVID19 SELF REPORT

Please use this form to get
recommendation on course of
action based on your symptoms.

COVID19 SELF REPORT

MNationality
Nigeria

Name 1 Age
Dr Godwin 32

1D Number
01020304

SYMPTOMS
Do you have Fever
* Yes
No

Phone Number
06050406
What is your temperature?
36-37°C
® 380-39°C
=40 °C

Sex
Female
® Male

Nationality Do you have COUGH (new or

COVID-19 Case Investigation Form

This form was structured to collect the details and profiles of
confirmed, suspected, and probable cases. The form can aso
collect themedical provider’sinformation, patient information,
clinical information, travel history, and final classification of
the case. It is important to note that this form is linked to the
contact listing form; as such, the case phone number or a
concatenation of the country, province, district, and case number
isused as a unique identifier for referencing and following up.
Thisformisused by health personnel at the health facility level
once a COVID-19 case is suspected.

https://mhealth.jmir.org/2022/3/€22544

RenderX

COVID19 SELF REPORT
® 380-3%9°C
>40°C

COVID19 SELF REPORT
Covid 19 patient
® Yes
Do you have COUGH (new or ho
worsening)?
® Yes

No

Your location

> 4°18'S 15°12°E = 149 m

Do you have SHORTNESS OF
BREATH?

® Yes
No

Do vou have Hypertension/
Asthma /COPD/Diabetes/Heart/
Liver/Renal problems?

® Yes

Your Signature

o

No

Contact Listing and Follow-up Form

Thisform isdivided into two components: the first component
is used to collect the contacts of a confirmed case (ie, contact
tracing form), and the second component is used to collect and
record the temperature reading of acase contact for 14 days (ie,
contact follow-up and self-reporting). Thisform referencesthe
actua case for those contacts that could be linked to a
COVID-19 case.

Contact Registration Form

Every contact connected to a case is expected to be registered
inthe COVID-19 database. A prompt is shown at the beginning
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of theform that allowsfor contact registration. Theindex case's
ID number is required at this stage to link the contact to an
already-existing case in the database (ie, a new contact cannot
be recorded without a prerecorded index case in the database).
Thisdisplaystherecords of theindex case for confirmation and
validation before registering the details of the new contact.

Contact Follow-up Form

After contact registration, the contacts are expected to have a
14-day record update of their temperature and medical condition.
There is a prompt at the beginning of the form that allows for
contact follow-up (ie, it prompts self-isolated contacts to submit
daily results for 14 days).

Traveler Health Questionnaire and Follow-up Form

Thisform isdivided into two components: the first component
isused to collect general information about a traveler entering
into the country, and the second component is used to collect
and record the temperature reading of the traveler for 14 days
(ie, contact follow-up). Note that the follow-up component is
linked to the traveler health questionnaire and is referenced
using the case phone number of the traveler as the unique
identifier.

API Component

This component is responsible for the interoperability and
interaction of databetween platforms. The APIslink thevarious
platformstogether, facilitating data exchangein real time. This
allows for seamless operations and data exchange between the
datacollection, hosting, analytics, and visualization toolswithin
the polio GI S toolbox and platform.

Akpan et d

Polio GI S Toolbox and Platform

Thiscomprisesall the resources developed and deployed within
the WHO AFRO infrastructure. It comprises front-end data
collection tools on mobile devices and web interfaces, database
servers, data visualization tools, and platforms.

Rapid Deployment of the Self-reporting Contact
Tracing App

The AFRO GIS Center, in collaboration with the WHO EPR
team, went ahead to deploy the COVID-19 Emergency
Deployment Toolkit, using the ODK platform to support contact
tracing through self-reporting.

Contact Tracing Data M anagement

Overview

Data management is a very crucial aspect of surveillance,
particularly when it comes to data of relevance to contact
tracing. In the management of contact tracing data, database
linkages, performance monitoring, visuaization, and analysis
are important factors to consider. How these factors were
managed are discussed below.

Database Linkages

The biggest challenge of contact tracing data management is
enrolling contacts and performance monitoring of the contact
tracing processes[23]. Thiswas overcome by ensuring that each
case | D was matched to the contact 1D and that the traveler 1D
was listed in the contact database during the quarantine period
for ease of tracking if the traveler were to become a case. This
section describes the linkage system we used to connect the
identity management system of the cases to contacts and
travelers, while maintaining confidentiality and integrity of the
cases and our contacts database (Figure 2).

Figure 2. African Regional Office geographic information system architecture showing forms.

—_—

COVID-19 forms

Case Investigation

Contact Registration and
Follow-up Process

Traveler Registration and
Follow-up Process

Contact/Traveler
Self- reporting

Linking the Dynamic Case and Contact Data via XML
Form to Populate the Case and Contact Database

This process hinges around specifying form dataasamediafile
for another form. Used in conjunction with the pulldata function
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RenderX

ContactID

| 1

Traveler ID

-

Cases and
Contacts
Database

fromthe ODK, thisallowsthe devel oper to pull datafrom other
dynamic data sets and surveys (ie, other formsin the OnaODK
system that are still active and accepting submissions) in the
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same or different project, similar to pulling data from a
preloaded CSV file (Figure 3).

On clicking the button “Link Dataset,” the changes are saved
automatically. The linked data set appears in forms on the
Android device. After data set linkage to the form, data can be
effectively pulled from the linked data set into the form using

Figure 3. Linking dynamic datavia XML files using pull functions.

L

Case Investigation Contact Registration

l

Contact Follow-up

Akpan et d

the pulldata function under the calculation column. The file
name of the linked data set entered above will be the file name
referenced in the pulldata function (ie, locations). See Figure
3for anillustration of the pulldata function and considerations
for replicating thisin another situation that warrants the use of
dynamically pulled datafrom one mobileform through aserver
to another mobile form.

p—
pr——
ﬂ
—

Case/Contact/Follow-up

l

? 2pulldata { ) dynamically as C5V

Database

1pulldata ( ) dynamically as €SV

I

1pulldata(‘CaselnvestigationForm’, ‘Caseldentifier’, 'CaselD’, ${ID})
2pulldata(‘ContactinvestigationForm’, ‘Contactlidentifier’, ‘ContactID’, ${ID})

Performance Monitoring

Evidence-based performance monitoring of contact tracing,
surveillance activities, and other health interventions by health
workers was a key consideration in the repurposing of polio
GIS platforms. A geotracking feature was added to our app to
provide geographic evidence of a team’s visits to specific
contacts. This also ensures that health workers conduct
surveillance and other health interventions with the knowledge
that their activities are being monitored for accountability.

Visualization and Analysis

A one-stop dashboard that brings data from participating
countriesinto aregional interface for COVID-19 activitieswas
developed using connectors from the databases to ArcGIS and
Power BI to develop the key performance indicators for the
pillars of the COVID-19 response. The dashboard allows the
incident management team to conduct an integrated and effective
response to the pandemic. An example is seen in Figure S3in
Multimedia Appendix 1.

Health Facility-Based COVID-19 Surveillance

A module (Textbox 1) for reporting COVID-19 activities,
infection prevention and control (IPC) readiness assessment,
and recording of casesthat fit the COVID-19 clinical definitions
in facility-based registerswas devel oped and deployed for field
use by health workers that conduct surveillance at the facility
level. Thismoduleleveraged an existing intervention called the
Integrated Supportive Supervision (ISS) app. Thus, it was easy
to deploy, as the development was appended on top of the
existing app, which isin use by over 5000 health workers across
the region with supportive supervision visits that average
150,000 annual visits across the African region.

https://mhealth.jmir.org/2022/3/€22544

RenderX

The module focused on the use of the ODK-based app (ie, the
ISS app) with the following COVID-19 assessment focuses:

1 Awareness of the existence of a COVID-19 surveillance
system.

2. Display of COVID-19 case definition posters.

Presence of a COVID-19 surveillance focal point.

Number of health workers in the facility who know the

definition of a suspect case.

5 Number of people who know the COVID-19 aerting
number and notification channel.

6. Appraisa of IPC awareness in terms of handwashing,
functioning of handwashing kits, availability of isolation
room, use of persona protective equipment, and availability
of atriage system in the health facility.

7. Recording of details of suspected cases that fit the clinical
system of COVID-19 and facilitating testing.

w

Field Use and Outcome Evaluation

Contact Tracing Use

The adoption of the solutions developed by the AFRO GIS
Center in collaboration with the WHO EPR team was piloted
in Zimbabwe and Beninin April 2020; the solutions were then
subsequently used in Nigeria, Uganda, Cameroon, and South
Sudan to conduct contact tracing or support other contact tracing
data collection expeditions. See Figure $4 in Multimedia
Appendix 1 for the status of deployments. Since most countries
in the region (98%) are familiar with the deployment of the
ODK tool from its use in polio eradication, the COVID-19
contact tracing app is quite easy for countriesto deploy and use
without extensive training. In fact, several additional countries
have demonstrated interest following aconference call with the
AFRO GIS Center, inwhich 15 countries participated. Countries
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already using similar tools for contact tracing were encouraged
to share their APIswith AFRO to enable the GI S Center to pull
datainto theregional platform. However, countries with ahigh
number of contacts have been encouraged to use the
self-reporting module for daily contact self-reporting.

Health Facility—Based COVID-19 Surveillance

A total of 27 countriesin the region adopted this module, which
was devel oped to mitigate the gaps of COVID-19 surveillance
at the hedlth facility level. Event-based surveillance is highly
optimized in low- and middle-income countries at the health
facility level [30,31] and could also be key to improved

Akpan et d

COVID-19 surveillance. This module was easy to develop and
deploy, as there was no training necessary since other priority
disease surveillance was already ongoing at the health facility
level using the ODK-based ISS forms. Real-time interactive
visualization of the datafrom health facility—based surveillance
isavailable at the country level for all the key variables. Also,
geographic representation in mapsfor important accessoriesfor
IPC and triaging by the health facility is accessible to decision
makers at al levels in-country. Figure 4 shows an example of
a map of a health facility with COVID-19 posters displayed
with definitions, which is an entry point for adequate
sensitization at that level of reporting.

Figure 4. Sample status of COVID-19 sensitization posters and displays from the health facility—based surveillance module for Sierra Leone.

[~ 1] [ whosierraleone » whosierraleone's Project » Sierra Leone_lntegrated Supportive Supervisory Checklist
Ooverview Map Table Photos Charts Dashboard Settings
» | .
2.Display of COVID-19 case
definitions
Type or dick to filter Icurih . ®
‘j’h Aze
@ Yes[259 Kmak®e . £
N Forécariah o . LI
@ No[102 . . o
b . e
0wyt e
(. S €1 fimtai s
S
fo N e gy . 0
- L= [ ]
. () L et
A A o
et .
e e 0.5 .
. 0 v 1Y () U
(] > (] *
L) L3
Freetows Sicr.. Leone
1'!5 A ® OL T b
s Ronietta line =
'-‘ ?o e C el e .
. sl > M. U e
yar®a :
C ® . Njata = .,
. L]
‘ . Ane
- «* o
. i Eur.npe > L] L] c.c
.
® 0 .': L
— Wi gt o
~_~| Bonthe” @ .:. . Ll [1 L]
) . .ot .
+ ‘.. F2
. .
A
30km Srlima
: : sustainabl e, as other active disease surveillance was aready
Discussion ’

Strengths of the Polio GI S Platform for Contact
Tracing and Health Facility—Based Surveillance

The scope of leveraging the polio GI S platform in terms of apps
and visualization tool s addresses the mitigation plansfor contact
tracing and surveillance gaps in the region regarding the
following aspects:

1. During the COVID-19 pandemic, the platform was able to

support the identification of COVID-19 cases, contacts,
and database consolidation gaps (eg, matching contacts to
their index cases), helping to guide the response.

During outbreaks and routine contexts alike, the platform
was ableto identify community transmissionsthat were not
detected by the traditional contact and case databases.
Health facility—based surveillance was built on an
already-existing 1SS module and was, thus, quite
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being conducted with the app.

The chain of transmission and surveillance gapswere easily
seen on the interactive visualization made possible by the
real-time connection of data being submitted from the apps
into Power BI; thus, faster decision-making was possible
at all levels.

The platform allowed ease of use of the dataentry modules;
there was little or no training, as surveillance teams at the
country level were already used to similar technologies as
aresult of using mobile phones for other interventions.
The platform was developed with interoperability being
given the highest consideration so that other countries
contact tracing efforts and facility-based surveillance
systems, such as DHIS2, KoBoTool, and SORMAS
(Surveillance Outbreak Response Management and Analysis
System), could be easily connected to share data.
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This platform offers an additional dimension to the existing
platforms that are being used in supporting the COVID-19
response [32,33], with features that make it more adaptive to
the local context. In the African region, 93% of the countries
are adready using this platform for other health projects. The
AFRO GI S Center hasbeen leveraging Gl Stechnology to ensure
equitable access to essential health services, ranging from 1SS
for the Expanded Programme on Immunization, support for
microplanning, effective coordination during the Ebolaresponse,
and monitoring the cholera outbreak response, among others
[34,35], thereby making it easy to adapt and implement. The
tool has been shown to support polio vaccination activities in
complex humanitarian settings, including within refugee camps
and camps for internally displaced people [36].

The use of the GI S platform has been shown to provide adequate
support and promote care of individuals across different thematic
areas of health. Documented evidence exists that has
demonstrated its capability to identify high-priority areas that
require maternal care [37]. In addition, it has helped to identify
health trends, including tracking the spread of infectious
diseases, such as Ebolaand meadles. The use of the GIS platform
has been shown to help identify the problem, identify where it
exists, and equally support the provision and maintenance of
care for individuals through a more efficient and coherent
manner.

Trade-offsfor Leveraging the Polio GI S Platform

Many questions with regard to information sensitivity and
privacy regarding COVID-19 cases and contacts have been
answered by the security features of the app and the platform.
However, there still exists the possibility of intrusion, careless
handling of passwords, and hacking that may lead to
compromised information if countries do not adequately manage
their accessand control. Also, the app and platform deployment
involves users having phones for data entry and visualization;
thus, a lot of phones are required for implementation of all
aspects of surveillance and contact tracing.

How to Implement the Platform

The solutions outlined can easily be implemented with the
procedural stepsthat were enumerated and explained in the data
collection and visualization sections. The use of technology
stacks via ODK and Power Bl to collect data and to visualize
them in real time can easily be replicated by technical users
who are familiar with these tools. However, it is important to
note that early engagement and meetings with all stakeholders
was crucia to ensure ownership, increase coordination, and
gain abetter understanding of the existing surveillance landscape
[31]. Good linkage to the response was described as essential
for all systems, asevery verified case and contact isdocumented.
In order to ensure timely reporting of cases found via health
facility—based reporting, health workers at the facility level
required training and supportive supervision by trained
district-level teams.

Conclusions

Health facility—based surveillance and effective contact tracing
management tools outlined here will provide valuable
information that can strengthen the use of data by national
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surveillance systems during the pandemic. Evidence from the
global pandemic thus far clearly presents three challenges in
controlling COVID-19: its lasting pandemic potential, high
fatality due to its infectivity, and its ability to disrupt health
systems. Similarly, in the absence of vaccines and therapeutics,
theonly availabletoolsfor control include contact tracing, social
distancing, and quarantine. The African region must, therefore,
adopt a variety of methods to minimize the above challenges
and adapt the response to the specific needs of each country as
the outbreak evolves.

Digital contact tracing and surveillance at the facility level will
be paramount at some point for every country to stay a step
ahead of the virus. The applications and apps that have been
developed for COVID-19 surveillance and contact tracing are
not standal one interventions but should beimplemented together
with social distancing measures and quarantine, depending on
the size of the outbreak.

Inthe African region, COVID-19 testing capacity varieswidely.
Countries with limited testing capacities and large outbreaks
will need more advanced comprehensive contact tracing
solutions, such asthe one described herein, to suppressthevirus
to lower transmission rates. However, those with smaller
outbreaks can use traditional methods with ODK or
KoBoCollect platforms and simply share their APIs with the
regional officeto ensurethat all dataare availableto theincident
management system.

Ascountriesbeginto relax public health lockdowns, traditional
and advanced contact tracing methods will be necessary to
highlight areas of ongoing transmission; these data will be
needed not only in their respective countries but also on a
regional level to enable a better understanding of the pandemic
and optimal decision-making in managing the risks and
responses.

If widely adopted in the region, this innovation, alongside
existing data collection tools (eg, KoBoCollect and DHIS2),
will help countries respond effectively and efficiently to the
pandemic. Other benefits to countries using this tool include
real-time monitoring of the epidemic and their response,
timeliness and completeness of contact tracing, and staff
accountability. Thesefactors are the cornerstone of surveillance
during epidemics. During the Ebola outbreak in West Africa
from 2014 to 2016, it was well-documented that a major
contributor fueling the epidemic was the lack of standardized
and synchronized contact tracing. Once adopted and
implemented, asignificant decreasein caseswas observed across
the affected countries, even though, at the time, the solutions
were not as advanced as they are today.

With the high penetration rate of mobile phones across the
African region, mobile-based monitoring of COVID-19, from
traditional methods to voluntary self-reporting and remote
follow-up of contacts, will greatly improve the identification
of suspected cases and contacts; these are important resources
to help in the region’s fight against this debilitating disease.
Additionally, the use of this tool should reduce the burden on
health systems, allowing for the provision of essential health
services and minimizing mortalities from COVID-19 and
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neglected secondary diseases, which can result from a system  more accurate method of monitoring country efforts in their
overwhelmed by the pandemic. response to COVID-19, while guiding public health decisions

From aregional perspective, integration of contact tracing and and the ent of risk for COVID-19.

surveillance data into one platform provides the AFRO with a
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EPR: emergency preparedness and response

GIS: geographic information system

IPC: infection prevention and control

ISS: Integrated Supportive Supervision

ODK: Open DataKit

SORMAS: Surveillance Outbreak Response Management and Analysis System
WHO: World Health Organization
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