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ABSTRACT

There is a growing global interest in adopting digital tools during public health emergencies.
Several tools have been developed to improve pandemic management activities, such
as case investigations, contact tracing and follow-up of contacts’ health status, data
management and analysis, giving epidemiologists rapid warnings of potential virus
exposure, and evaluation of different public health response measures. In an effort to
control the September 2022 Ebola Virus Disease outbreak in Uganda, the ministry of health
adopted the Go.Data tool to manage the outbreak data. In this paper, we examine the
effectiveness of the Go.Data tool as a digital outbreak management system. We discuss the
experiences, challenges, best practices, and recommendations.

Introduction

On September 19, 2022, Uganda and the World Health Or-
ganization (WHO) jointly announced an outbreak of Ebola
caused by the Sudan ebolavirus [1]. During the course of
the outbreak, it spread to nine different districts, resulting
in a total of 164 cases (142 confirmed and 22 probable)
and 55 confirmed deaths [2,3].

The ministry of health adopted the Go.Data tool in order
to manage and control the outbreak due to its success in
the Democratic Republic of Congo (DRC) during the Ebo-
la Outbreaks of 2019 [4,5]. According to Lea Kanyere, the
use of Go.data during the 2019 DRC Ebola outbreak made
the response more efficient and effective [6]. Go.Data has
also been successfully used in monitoring the measles out-
break in Brazil [7] and several virus outbreaks (Hantavirus,
tuberculosis, leprosy, and measles) in Argentina [8]. Go.Da-
ta is a disease surveillance tool used during public health
emergencies for case investigations, contact follow-up, and
visualisation of transmission chains. This tool was devel-
oped and managed by the Global Outbreak Alert and Re-
sponse Network (GOARN) coordinated by WHO.

Go.Data is mainly used for collecting and managing data
for confirmed cases, probables, suspects, and their con-
tacts; generation of daily contact follow-ups; identifica-
tion of contacts who became symptomatic; monitoring of
contact tracing performance at national and district lev-
els; and visualizing transmission chains. It is available in
several settings, i.e. online, offline, and mobile/tablet and
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also supports different types of installations (server and
standalone) [9]. On a computer, Go.Data runs on Windows,
Linux, and macOS operating systems and Android and i0S
for mobile apps [10]. The mobile app was mainly designed
for data collection of cases and their contacts plus contacts
follow-up. Go.Data supports several users, each with a dif-
ferent role (Table 1). This study aims to examine the effec-
tiveness of Go.Data tool in contact tracing to control the Eb-
ola outbreak in Uganda; we describe how the tool has been
used, experiences, challenges, and best practices.

Contact tracing is one of the key components in fighting
an Ebola Outbreak. It refers to the process of identifying
and diagnosing people who have been exposed to an Ebo-
la-infected person and following them up daily for 21 days
(the maximum incubation period for the disease) from the
last day of exposure to a confirmed case [11,12]. It helps
slow down virus transmission by breaking chains of hu-
man-to-human transmission [13,14] since it helps in iden-
tifying people who become symptomatic and links them to
isolation, testing, or treatment centres [15]. If contact trac-
ingis performed systematically and effectively, the number
of new infections generated by each confirmed Ebola case
is minimized.

Data Flow

The implementation teams were guided by the data flow
shown in Figure 1 they were four different forms, i.e,, the
alert management form, Case Investigation Forms (CIFs),
contact listing form, and contact follow-up form. Data
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from the alert forms was captured directly in the e-IDSR and
Go.Data was used in capturing surveillance data from CIFs,
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outbreak; all the data in the Go.Data tool was pushed to the
e-IDSR since it is the official surveillance and res.

contact listing and contact follow-up forms. At the end of the

Table 1. Roles as assigned to the different Go.Data Users [11].

User

Role

Contact Tracing Coordinator

Overseeing contacts data entry and generation of daily follow-up lists. Also in
charge of all contact tracers and their assigned activities.

Contact Tracer

Responsible for all contact tracing activities.

Data Exporter

Exporting data for reporting and further analysis.

Data Viewer

Can only view data, nothing else.

Default Minimum Back-up access

In charge of creating data back-ups.

Epidemiologist Responsible of entering case, laboratory, and contact data. Also generates rela-
tionships between cases and exposures and data analysis.

Help Content Manager Modification of accounts

Laboratory Data Manager Enters and manages laboratory data for contacts, plus managing Gantt charts.

Language Manager

Modification of Go.Data supported Languages.

Outbreaks and Templates ad-
ministrator

Modification of outbreak templates

Reference data Manager

Responsible for modifying reference data

System Administrator

In charge of the overall systems management

User Manager

Responsible of granting/denying user permissions. Also in charge of assigning
users and roles.

Forms

Alert Form/ Log

Case Investigation -
Form

Contact Listing
Form

Contact Follow-Up
Form
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Figure 1. Implementation data flow diagram.
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Materials and Methods

The Go.Data case module helps epidemiologists and data
managers to manage case data. The module is used to track
the patient’s data, location, epidemiological data, and rela-
tionships to other cases, contacts, and events. It is also easy
to add, edit, and delete cases or laboratory results with this
case module.

During our implementation, case data flow started with
identifying a suspect or a probable EVD case, followed by
an investigation to obtain the patient's demographic data,
clinic signs and symptoms, hospitalization information, and
epidemiological risk factors and exposures. All this data was
captured on the case investigation forms and later entered
in the Go.Data tool. Whenever the laboratory results became
available, the suspect cases were either discarded (those that
were negative) or classified as confirmed (positive ones),
and then clinical specimens and laboratory testing data were
entered into Go.Data. The case outcomes were classified as
alive, recovered, and deceased; this information was entered
whenever it was availed to the data managers from Ebola
Treatment Units (ETUs).

Contacts

The core features of Go.Data that helps data managers and
epidemiologists with tools to manage contacts generate dai-
ly follow-ups, and record and track follow-up activities. Using
the contact follow-up feature, one can also see the upcoming
follow-up lists and view the status of the daily contact fol-
low-up (Go.Data has three follow-up statuses, i.e., Seen OK,
Not Seen Ok, Missed, Not Performed, and Not Attempted;
these statuses are classified as “Followed Up” for Seen Ok
and Not Seen Ok, and “Not Followed Up” otherwise), and
viewing the contact follow up history.

Contacts in Go.Data can only be added to a case or an event,
so before adding any contacts, a case or an event should be
added first. The other most important thing to note while en-
tering contacts in Go.Data is the date of the last contact with
the case. This date is critical because it determines the fol-
low-up start and end dates. For Ebola, contacts are followed
up for 21 days from the last day of exposure [12] and Go.Da-
ta automatically removes the contacts that have completed
their 21 days from the follow-up list.

Result and Discussion
Effectiveness of the Go.Data tool

The tool has a very user-friendly interface for both the web-
site and phone/tablet application platform. This made it
quite easy for training and usage to the contact tracing teams.

Go.Data has the capacity to provide automated analysis and
performance monitoring of contact follow-up. Go.Data dash-
board displays different metrics that help outbreak respond-
ers understand an active outbreak’s overall impact [9]. The
dashboard displays graphics on case summaries, cases by
geographic location, hospitalization summaries, histograms
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on the size of chains of transmission, epidemiological curves,
daily contact follow-up performance reports, and cases, con-
tacts, and chains of transmission Key Performance Indica-
tors (KPIs). This tool was also used to perform assignment,
coordination, and management of contact tracing teams in
different districts, making monitoring and evaluating their
performance easy. For further and more detailed analytics,
Go.Data can export data for both cases and contacts in dif-
ferent formats (i.e. xlsx, .csv, .json, .ods, xml, and .pdf). Then
we used these exported datasets to perform analyses using
other analytical tools like R, Stata, SPSS, QGIS, and Python.

Transmission chains generated by the Go.Data tool helped
epidemiologists and other outbreak responders to easily un-
derstand how EVD was spreading. The visual representation
of the transmission chains also helped in the understanding
of the events and interactions that were associated with low
or high transmission rates hence developing tailored inter-
ventions to interrupt the virus transmission in the commu-
nities quickly.

Go.Data’s laboratory module effectively documents and an-
alyzes the historical laboratory results for an individual that
is related to the outbreak. These results include laboratory
samples, the laboratory that performed the testing, who per-
formed the test, test results, and genomic sequencing data.
This feature was also to view Gantt charts which show the
delay between the onset date and the date of lab testing and
the delay between the onset date and the date of isolation/or
hospitalization. This analysis is critical to epidemiologists in
understanding the timeliness of the outbreak [16-18].

Go.Data also provides an event module that helps epidemi-
ologists and data managers to manage events during an out-
break. An EVD event is a social event or other that results,
or is likely to result in, a significant spreading of the virus
[19-22]. These events mainly include clinics, funerals, con-
certs, markets, schools, and sports gatherings. During the
earlier days of the Ebola outbreak in Uganda, we had many
cases (probable, suspect, or confirmed) that were linked to
the funeral and clinic events; for example, St Florence Clinic
was linked to 16 cases, and 7 cases were linked to Mubende
Regional Referal Hospital. Go.Data was utilized to create re-
lationships and exposures between cases and these events,
which made it easy to the outbreak as it relates to those spe-
cific events.

Challenges

In this section, we will examine the difficulties faced during
the implementation of Go.Data in Uganda. One significant
challenge was the use of non-editable field names. The labels
for addresses in Go.Data were different from those used in
the primary data capturing forms, such as the Case Inves-
tigation Forms (CIFs) and contact listing forms (Figures 2
and 3). These forms utilized location names such as district,
sub-county, parish, and village, whereas Go.Data used Loca-
tion, city, postal code, and address. This discrepancy greatly
impacted the accuracy and quality of the data stored in the
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Patient Information

Health
Facility
Case ID:

Age: O Years OMonths

Gender: O0Male OJ Female

Permanent Residence:
Village/Town:

Phone Number of Patient/Family Member:

Status of Patient at Time of This Case Report: (] Alive [ Dead /f dead, Date of Death: 1

Owner of Phone:

(.M, Y)

Parish:

Head of Household:
Sub-County:

District:

Country of Residence: __

Occupation:
[ Farmer [OButcher [ Hunter/trader of game meat

[ Businessman/woman; type of business:
O Healthcare worker; position:
O Other; please specify occupation:

O Miner [ Religious leader
O Transporter; type of transport:
healthcare facility:

O Housewife [ Pupil/student [ Child

[ Traditional healer

Location Where Patient Became IlI:
Sub-County:

District:

Village/Town:
3PS Coordinates at House: latitude:

longitude:

f different from permanent residence, Dates residing at this location:
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Figure 2. Residence labels for the Uganda viral hemorrhagic fever case investigation form.
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Figure 3. Address labels in the Go.Data tool.

system.

Incomplete CIFs for cases (ie, confirmed, suspects, and
probables) and contact listing forms for the contacts. Many
of these primary data sources were partially filled, which
ended up affecting the data quality in Go.Data. These forms
were also found to be highly susceptible to errors and (Fig-
ures 2 and 3). This ultimately resulted in a detrimental effect
on the overall quality and accuracy of the data in Go.Data.
During implementation, we faced another problem of en-
tering contacts multiple times in the tool hence resulting in
duplicates. This was mainly due to the failure of the contacts
listing teams to capture links for some contacts that were ex-
posed to multiple cases.

Inadequate logistics supplies for contact tracing
teams

The contact tracers were provided with phones to conduct
daily contact follow-ups, but the problem encountered
during the implementation was the delay in delivering these
phones. For example, it took 2 weeks after the declaration
of the Ebola outbreak in Kassanda district for the organiza-
tion responsible for ICT logistics to deliver the phones. This
means that out of the 21 days of contact follow-up, only 7
days were captured in Go.Data.

Data sharing challenges: Lack of proper data sharing
guidelines was another challenge faced using the course of
Go.Data Implementation in Mubende. This created obstacles
in sharing information among stakeholders, particularly for
academic researchers who sought to use the data for their

studies. The absence of clear and defined guidelines for data
sharingled to confusion and hindered the ability of research-
ers to access and utilize the data effectively. This ultimately
limited the overall impact of the data and the ability to use it
to inform decisions and improve outbreak response efforts.

Poor internet connectivity: One of the significant issues
encountered during the implementation of Go.Data was
poor internet connectivity. This resulted in delays in updat-
ing contact follow-up data, making it hard to ensure that the
information was current in real-time. Additionally, internet
connectivity also hindered the ability to accurately capture
coordinates via mobile phone for both cases and contacts,
making it challenging to track the geographical spread of the
virus.

Conclusion

Go.Data Tool offers an opportunity to strengthen surveil-
lance activities during an outbreak. During the Ebola out-
break in Uganda, the tool was successfully used to manage
data of confirmed cases, suspects, probables and their con-
tacts, contact tracing activities which involved contact trac-
ing team assignments, daily follow-ups, and monitoring and
evaluating teams’ performance. Go.Data was also used to
visualize transmission chains, which would be hard to per-
form using traditional tools like Excel. We recommend that
the Government of Uganda establish policies to streamline
data use and sharing in order to improve data security and

privacy.
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We also propose that further studies be conducted to assess
the effectiveness of Go.Data as a tool for outbreak investiga-
tion and field data collection, especially its feasibility to han-
dle huge amounts of contact data.

Recommendations

The quality of the demographic data for both cases and con-
tacts was found to be poor; primarily due to the discrepancies
between the variable labels used in the paper-based tools
utilized for data capture and the Go.Data forms.

To address this issue, we strongly recommend that
the Go.Data management team grants countries the flexi-
bility to modify the forms within Go.Data to align with their
existing paper-based data collection forms. This will ensure
a better match between the data captured on paper and the
data entered into the Go.Data system, ultimately leading to
an improvement in the overall quality and accuracy of the
data.

To improve the quality of primary data sources such as CIFs
and contact listing forms, it is recommended to implement a
comprehensive approach that includes providing adequate
training to data collectors on proper form-filling techniques,
implementing data validation checks, and establishing clear
guidelines for data entry and linking contacts that have mul-
tiple exposures to prevent data duplication (due to multiple
entries) in Go.Data.

Uganda will need a dedicated multidisciplinary team
equipped with all the necessary skills to support the rollout
of Go.Data whenever any outbreak arises. This will help the
country to have a standby team that can be deployed with-
out any training delays.

Digital health tools have attracted global discussion on data
governance issues, especially on data collection, storage, ac-
cess, privacy, and anonymity. To address these concerns in
Uganda, it is recommended to establish sufficient regulatory
oversight of digital health tools and establish clear policies
for data sharing and use for both response and academic
purposes. These policies should cover data security mea-
sures, transparency and accountability, data privacy, and
ethical considerations. This will help to ensure that data is
used in a safe, responsible and ethical manner and to prevent
potential data privacy breaches and ethical issues. These pol-
icies can also help improve data security, transparency, and
accountability. Additionally, it's also important to establish
procedures for handling requests for data access, including
a process for reviewing and approving or denying access re-
quests. This will help to ensure that data is only shared with
authorized individuals and organizations.

To address the issue of poor internet connectivity; it is im-
portant to conduct a multi-sectoral engagement with differ-
ent organizations like telecommunications providers and
National Information Technology Authority-Uganda (NI-
TA-U) to prioritize connectivity in outbreak-affected areas.

www.ajpmph.com

This will improve the ability to update contact follow-up data
in real-time and track the geographical spread of the virus
through coordinates capture.
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