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Summary

The COVID-19 pandemic has accelerated the growth of digital health tools. Although a number of different tools
exist to support field data collection in the context of outbreak response, they have not been sufficient. This prompted
the World Health Organization (WHO) to collaborate with the Global Outbreak Alert and Response Network
(GOARN) and GOARN partners to develop a comprehensive system, Go.Data. Go.Data, a digital tool for outbreak
response has simplified how countries operationalize and monitor case and contact data. Since the start of the pan-
demic, WHO and GOARN partners have provided support to Go.Data projects in 65 countries and territories, yet
the demand by countries to have documented success cases of Go.Data implementations continues to grow. This
viewpoint documents the successful Go.Data implementation frameworks in two countries, Argentina and Guate-
mala and an academic institution, the University of Texas at Austin.

Copyright © 2022 Pan American Health Organization. Published by Elsevier Ltd. This is an open access article
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Introduction

On 30 January 2020, the World Health Organization
(WHO) declared the COVID-19 outbreak a public health
emergency of international concern.” The first case in
the Americas was confirmed in the United States on 20
January 2020, followed by Brazil on 26 February,
2020.” Since then, COVID-19 has spread to all 54 coun-
tries and territories in the Americas. As health systems
in the region were placed under severe pressure, gov-
ernments and public health authorities needed to find
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innovative digital technologies to help effectively and
efficiently contain the pandemic.

The rapid expansion of digital health made the pow-
erful role new technologies play in overcoming com-
mon challenges faced in outbreak response evident.’
Building on lessons learned in responding to past emer-
gencies, and identifying data management as a critical
pillar in pandemic response,* WHO collaborated with
partners from the Global Outbreak Alert and Response
Network (GOARN) to develop Go.Data.

Go.Data is an outbreak investigation tool for field
data collection. Field-based users such as epidemiolo-
gists, contact tracers, and laboratory staff can register
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cases, contacts, and their related data.’ Since the start of
the pandemic, WHO and GOARN partners have sup-
ported Go.Data projects in over 65 countries or territo-
ries, where implementations have been conducted at
national, sub-national and institutional level. In the
Americas, 31 countries and territories have been trained
and 18 continue to actively use Go.Data for outbreak
response activities.®

Go.Data has strengthened the systematization, com-
munication, and notification of case and contact data
including the management and integration of informa-
tion at different levels within health systems. Yet, chal-
lenges around data volume, privacy, human resources,
logistics, financing, and the numerous digital tools
already available presented issues for many countries.

In this viewpoint, we describe the experiences, chal-
lenges, and best practices of the adoption and imple-
mentation of Go.Data in three use cases in the
Americas: Argentina, Guatemala and the University of
Texas at Austin, to demonstrate how it has shaped out-
break response for infectious disease threats.

Go.Data

Go.Data is a custom-built software developed by WHO
in collaboration with GOARN partners to support data
collection during outbreak response, including the man-
agement of case and contact data. It consists of a web
application (for Windows, Linux and Mac) which can
run either as a standalone or server installation, and an
optional mobile phone application available for both
iOS and Android. The mobile phone application works
only in conjunction with the web application. The web
application consists of a NoSQL database (MongoDDb),
and the front-end utilizes Node]S, Angular and open
source components which are used to deliver all
required features and functionalities. Go.Data contains
a dashboard with essential indicators, additional dash-
boards can be created using third-party platforms and
Go.Data Application Programming Interface (API).

Use cases in practice

Argentina

Argentina, with a population of 45.8 million is located
in the southern half of South America. Its provinces
and capital exist under a federal system.” During the
last two decades, Argentina has worked to strengthen
epidemiological surveillance through different national
strategies, one of them being the development of the
national health surveillance system called Sistema
Nacional de Vigilancia de la Salud (SNVS>°).*>° The
implementation of the SNVS*° by the Ministry of
Health (MoH) allowed the country to strengthen the
registration and monitoring of notifiable diseases at the
population level.

The SNVS*° facilitates the notification of compul-
sory events and the systematic and rapid analysis of
data from clinical and laboratory surveillance, sentinel
units, and disease-specific programs. The SNVS*© user
network is comprised of over 18 thousand active users
distributed throughout the country.

At the beginning of 2020, the COVID-19 pandemic
prompted the need to expand the capacities of SNVS*©.
Given the lack of available digital tools to support out-
break investigation, the MoH defined the implementa-
tion of Go.Data as an integrated module of the SNVS>°
which was part of their broader strategic plan to
enhance epidemiological surveillance and response.
The objective was to provide a tool for jurisdictions to
facilitate epidemiological investigations and contact
tracing based on data stored in the SNVS>°.

The rollout of Go.Data within the SNVS*° frame-
work was carried out through gradual and systematic
implementation stages targeting the 24 jurisdictions
from April 2020 to October 2021 (Figure 1). These
included 1) Evaluation of the technical feasibility 2)
Preparation for implementation and 3) Implementa-
tion.

During the first stage, a national Go.Data multidisci-
plinary team was established to evaluate the technical
requirements and suitability of the tool. The team was
composed of two pillars: 1) the epidemiology pillar, in
charge of training, management, platform configura-
tion, and development of training materials 2) the infor-
mation systems pillar, in charge of installing Go.Data,
establishing system interoperability and maintenance.

In stage 2, Go.Data was installed in a container
orchestration system (Kubernetes) on an OpenShift
platform due to the high volume of data that the
national systems were already receiving (Figure 2). In
parallel, a communication campaign was launched
which included capacity building through the develop-
ment of country-specific training tools.’ At the end of
this stage, a pilot project was conducted in one of the
provinces and the Go.Data governance framework was
drafted.

In the last, and still ongoing stage, Go.Data was inte-
grated into the SNVS*°. The interoperability between
SNVS*© and Go.Data was managed by a middleware
which aims to establish a bi-directional connection of
information. The architecture of the interaction
between these two systems is outlined in Figure 2.

During the implementation period, almost 8oo
health workers from 22 provinces were trained on the
use of Go.Data and epidemiological dashboards were
generated using Power BI, connected to Go.Data and
shared with each jurisdiction to facilitate data analysis.

Challenges were identified throughout the imple-
mentation of Go.Data. First, local teams felt over-
whelmed in their capacity to respond to the evolving
pandemic and fears about implementing new technolo-
gies. Second, the multiplicity of digital tools available
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Figure 1. Structural framework of the staged implementation of Go.Data by the Ministry of Health in the context of the

COVID-19 pandemic, Argentina, April 2020- October 2021.
SNVS denotes Sistema Nacional de Vigilancia de la Salud.

for use. Finally, the interoperability between SNVS°
and Go.Data given the different logics and program-
ming languages of each system.

The implementation of Go.Data in Argentina made it
possible for the MoH to provide a tool to jurisdictions
that facilitated monitoring and analyzing chains of trans-
mission while strengthening contact tracing activities. It
responded to user demands by supporting outbreak
investigations and improving systematization, communi-
cation, notification and integration of information at dif-
ferent health management levels. Go.Data continues to
be used in Argentina and strategies for its future use
with other infectious diseases such as monkeypox, hanta-
virus, tuberculosis, and measles are under development.

Guatemala
Guatemala is a country in Central America with a popu-
lation of 17 million. ™ Its MoH is organized into local
authorities (29 health areas, 46 hospitals) and a central
office, from where the Epidemiology Department con-
ducts normative activities and provides technical support
and disease surveillance monitoring. The notification
and investigation of epidemiological events are carried
out by the local authorities and reported to the central
level. Multidisciplinary rapid response teams are trained
at the local level to respond to outbreak potential events.
The first COVID-19 case was detected in Guatemala
on March 13, 2020."* By then, the MoH had developed

www.thelancet.com Vol 16 December, 2022

COVID-19 surveillance guidelines, including case
detection and investigation and contact tracing strate-
gies.” In the early stage of the pandemic, case investi-
gation and contact follow-up were monitored using
excel files. This methodology quickly became challeng-
ing for healthcare workers to maintain. Go.Data was
presented by the Pan American Health Organization
(PAHO) to the Epidemiology Department on April 24,
2020. Between May and November 2020, the MoH
implemented Go.Data to facilitate case isolation fol-
low-up, contact listing and quarantine follow-up. Dur-
ing the first stage of Go.Data implementation (May-
July 2020), the tool was installed in a centralized
server using a Windows platform. The MoH Epidemi-
ology Department developed and distributed a techni-
cal document outlining the process of data flow.
Questionnaires generated in Go.Data were used for
case and contact follow up and the excel-stored histori-
cal data were imported into the system. The implemen-
tation team focused on capacity building through
virtual trainings of 630 participants. In parallel, a
country-specific user manual and short instructional
videos were developed in Spanish and published on
the MoH website. During this phase, 20 (69%) health
areas continuously used the platform.

Following this first phase, a pilot project was con-
ducted in Guatemala City to integrate case detection
with remote case and contact follow-up (August-
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Figure 2. Structure of Go.Data installation using a container orchestration system, including software architecture, data
flow and interoperability structure with the SNVS (National Surveillance System) Argentina, April 2020- October 2021.

AMQ denotes advanced message queuing. DB denotes database. MoH denotes ministry of health. SISA denotes Sistema Inte-
grado de Informacion Sanitaria Argentino. SNVS denotes Sistema Nacional de Vigilancia de la Salud.
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November 2020). A multidisciplinary team, including
staff from the Guatemala City Health Board and Munic-
ipality and the support of international agencies, was
built under the coordination of the MoH." The project
consisted of one coordinator (epidemiologist), four
supervisors (three with clinical background), 55 contact
tracers, five data contact tracing teams managers, and
one bioinformatician/programmer. Figure 3 shows the
case and contact follow-up system and information
flow. Questionnaires in Go.Data for cases were custom-
ized so that results from follow-up calls could be
recorded and data analyzed. Training material on
COVID-19 recommendations and Go.Data was devel-
oped for newly hired contact tracers. To support

decision-making and monitoring of the intervention,
daily reports were dispatched by email to decision mak-
ers (at the central level) and a virtual dashboard in R
Shiny was developed. The dashboard processed data
directly from Go.Data API’s and provided visualizations
and indicator analysis needed to address the questions
coming from decision makers at weekly meetings.
Scaling up the pilot project for call-based contact trac-
ing presented technical and context-specific challenges
such as limited internet connectivity, human resources
for contact tracing and management, inadequate accessi-
bility to technology to conduct remote follow-up (laptop
computers and mobile phones with the necessary data
plans), and lack of trust to disclose personal information
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Figure 3. Information flow for COVID-19 case and contact follow-up from symptom onset to follow-up and recovery, Guate-

mala, May 2020- November 2020.

MSPAS denotes Ministerio de Salud Publica y Asistencia Social.
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over the phone (due to high levels of surveillance insecu-
rity and extortion). Overcoming these challenges was
only possible to a certain extent due to the resources
available for the project. Go.Data is still used in Guate-
mala City. The MoH Epidemiology Department is plan-
ning to use Go.Data nationally utilizing the lessons
learned from the experience in the capital city, mostly
based on remote follow-up given the limited resources
available for home-based contact tracing (personal protec-
tive equipment, transport) and insecurity issues.

University of Texas Austin

The University of Texas at Austin (UT), with approxi-
mately 51 thousand students enrolled each year, is one
of the largest public universities in the United States.
On March 13, 2020, the first COVID-19 case was
reported at the University of Texas Health Austin
(UTHA), the clinical practice of the Dell Medical School.
UTHA collaborated with other health entities on cam-
pus to establish a consortium for COVID-19 manage-
ment, which included a contact tracing workforce
comprised of medical students. The consortium led the
campus’ initial response and pandemic management
with contact tracing conducted under the authority
granted by Austin Public Health. COVID-19 pandemic
management included testing, mental health manage-
ment, vaccination, and therapeutic administration. Data
sharing between entities was essential for cluster inves-
tigations, notification, and testing.

Testing centres were opened within UTHA and Uni-
versity Health Services following the identification of
COVID-19 cases linked to a spring break trip on March
27, 2020, and contact tracing activities expanded to
include an array of multidisciplinary teams. Response

Virtual Private Cloud

operations were rapid, but the necessary data systems
took longer to evolve. As data volumes grew, the need
for a scalable enterprise solution became evident. After
carefully evaluating different platforms for outbreak
response, the UTHA team selected Go.Data for its flexi-
ble architecture and capacity to integrate into existing
data systems. Within three weeks, operational pro-
cesses, which included data collection and data manage-
ment, were established.

Installation of Go.Data was done through a distrib-
uted server configuration for scalability and stored on
Amazon web services for cybersecurity compliance, as
seen in Figure 4. The server where Go.Data was
installed was scaled to six virtual servers using a load
balancer, while the Go.Data database remained in a
standalone server situated within a virtual private cloud
and a subnet.

This scalable cloud infrastructure allowed UTHA
contact tracing team members to use Go.Data remotely
by logging into the platform through a two-factor
authentication process.

Strategies for the recruitment, training and per-
formance management of the contact tracers were
also developed, as was a comprehensive online train-
ing platform that enabled capacity building. Through
a hierarchical management structure, contact tracers
were supervised by team leads who ensured that all
data was collected and the toolwas used correctly.
Go.Data provided team leads with operational perfor-
mance metrics as well as innovative ways of monitor-
ing contacts. Between August 2020 and May 2022,
UT Austin relied on 18 staff members and 150 vol-
unteers to trace the contacts of 10,731 cases managed
in Go.Data.

@ Private Subnet

feoe )
sse)

e

Server for Go.Data
application

A\

)

Server for Go.Data
database

Load Balancer

Figure 4. Structure of Go.Data installation through a distributed server configuration, including software architecture, Uni-

versity of Texas Austin, August 2020- May 2022.
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Department ) response teams; fol- 2020 epidemiology
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Texas at (AWS“) '-I-T-f-— + a b | eauw delivered by Training — May 2022 database
Austin within VPC® Coordinator and Team
leads
Table 1: Comparison of Go.Data implementation processes’ between the three use-cases; Argentina, Guatemala and University of Texas
at Austin, 2020-2022.
? Including server configuration, analytics, training modalities, number of active users and interoperability with other systems.
> APH database denotes Actual Production History. AWS denotes Amazon Web Services. MoH denotes Ministry of Health. SISA denotes Sistema Inte-
grado de Informacién Sanitaria Argentino. SNVS*© denotes Sistema Nacional de Vigilancia de la Salud. VPC denotes Virtual Private Cloud.

Indicators in the Go.Data dashboards were insuffi-
cient to inform non-technical audiences, which led to
the development of more detailed dashboards using
Tableau. These dashboards included COVID-19 cover-
age and impact, testing and tracing delays, and expo-
sure sites amongst others. Data feedback loops
between the dashboards and Go.Data allowed for more
efficient analyses, for example, sequencing of all con-
firmed COVID-19 cases led the team to incorporate
variant-level details in the platform so that visualiza-
tions of chains of transmission could detect variant
linkage. Go.Data, also facilitated ad-hoc cluster analy-
ses to detect trends by building, student organization,
athletic teams, and housing zones.

While not required for contact tracing, Go.Data
allowed teams to collect, analyze, visualize, and report
their data. An example of this was the expansion of test-
ing to the West campus given the development of clus-
ters that were being identified through Go.Data. This
highlighted the value of the platform within that context.

Given the congregate nature of a university setting,
Go.Data facilitated the management and coordination
of campus-based contact tracing. Challenges, however,
included a high turnover of contact tracers, budget,
platform updates, administrative approvals, security
audits, and data sharing agreements. Despite this, Go.
Data should be considered for future outbreak
response management.

Lessons learned and recommendations for
future implementation

Examination of Go.Data implementations across these
three use cases reveal several commonalities and shared
challenges (Table 1). We highlight the key lessons
learned for future implementations.

www.thelancet.com Vol 16 December, 2022

Multi-disciplinary teams

All three use cases implemented Go.Data in the early
stages of the pandemic with sizeable and multi-disci-
plinary teams, which helped tailor the tool to its specific
context. Given the challenges faced by having such a
team during a period of limited resources, pooling of
expertise from existing in-country networks to supple-
ment core teams is recommended.” Multidisciplinary
teams should also be tasked with the sustainability of
the tool beyond COVID-19.

Server optimization and IT infrastructure

With the unprecedented scale and magnitude of
COVID-19 cases and contact data being collected by
existing health systems, Go.Data installations that look
beyond a single standalone server should be considered.
These may include cloud and containerized architec-
tures, amongst others.

Strong focus on interoperability and data sharing
across entities

Interoperability between health systems and Go.Data
must be considered when ensuring sustainable imple-
mentation and scale. By allowing data exchange
between systems, countries and institutions facilitate
case and contact identification and monitoring at differ-
ent administrative levels. This can be enhanced by the
generation of data-sharing agreements between institu-
tions and the MoH.

Analytics to inform decision making

Connecting Go.Data to a visual analytic platform such
as Tableau, Power BI, and R Shiny can aid in generating
specific indicators. Through these visualizations, data-
driven decision-making across relevant stakeholders
can be achieved. This further automates public health
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reporting, informs field operations, and allows for per-
formance monitoring of contact tracers and activities
over time. Visualizations that are accessible, easy to
interpret, and can be fed back to field teams should be
considered, as this can establish synchronicity and time-
liness in the way data and indicators are analyzed and
presented to response teams.

Context-appropriate adaptations

Perspectives from Go.Data end users are essential for
any implementation, this will require adjusting the tool
to the needs of the country or institution in which it is
being implemented.'® Adapting Go.Data to comply
with country-specific guidelines is recommended, this
may include translation of training materials and user
interface to the local language, customization of train-
ing modules based on local needs, the inclusion of case
follow-up data, and iteration of questionnaires and
workflows depending on the epidemiological situation.
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