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Abstract. The high speed spread of SARS-CoV-2 trough out the en-
tire globe has ignited the warning about the importance and need to
collect data from patients possibly infected, on a massive scale, in or-
der to understand spreading dynamics of this particular disease. Having
stated that, this article aims to present the entire development of the web
platform COVIData, created by students and researches of the Federal
University of ABC (UFABC) while in partnership with Inter-municipal
Consortium of ABC, resulting in a tool directed to people’ self-screening
their symptoms and being able to have and immediate identification of
whether they are or not possibly infected.The tool consists of a detailed
questionnaire based on scientific data on the most common symptoms
of the disease. The questionnaire has been validated by healthcare pro-
fessionals to verify the correlation of symptoms described by individuals
using COVIData with SARS-CoV-2 infection. Furthermore, as a result,
data analysis may be made and enhanced viewing the possibility to dis-
cuss, develop and implement public policies that help facing the disease.
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1 Introduction

Since the coronavirus outbreak in China, late 2019, to the present time (August
2022), more than 593 million people have been reported as infected with SARS-
CoV-2 around the globe [13]. The sudden spread of the disease has struck up
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a global alert about the need to understand its different manifestation forms,
as well as the many spreading ways it has and is transmitted through society,
bearing in mind not only to detect the entire behavior spectrum of the new virus,
but also the need for public health and public management to make decisions and
face the challenges and consequences it shall up-bring by facing this pandemic.

Having lasted over 02 years and being something population has to deal with
on a daily basis, meanwhile going back to their “normal lives”, COVID-19 is still
a topic on demand and many studies are still carried on in this regard in order
to make sure we will not face its pandemic status once again.

Once the panorama of increasing cases accelerating over time, the concern
with under-reportation of cases was born, especially in places with lack of in-
formation access, such as not so much developed countries or even rural or low
income areas. These factors revealed the huge challenge of lack of communication
spread which lead to lack of knowledge, from these citizens, on the pandemic
itself and also on prevention methods, vaccination and follow up in cases of
infection.

Contemplating the previously stated facts, on regards of finding ways to
identify possible infected and contaminating patients without conducting clini-
cal examinations has become an urgent and extremely important matter so that
one may to try to curb the geographical spread of the virus and to advise these
patients to perform proper social isolation and take compatible hygiene mea-
sures. Moreover, once the self-assessment, to be further explained, is performed
and gives as a result a possible positive to COVID-19 infection, the individual
receives indications of what to do and what not to do next, avoiding the spread
of COVID-19.

One way to identify these possible cases of COVID-19 is to offer tools that
allow screening the symptoms experienced by the population, as an attempt to
avoid the fast-paced spread of this disease, especially given that tests and masks
are not mandatory for most situations and not all are vaccinated still.

In addition to being possible to classify people as suspects based on protocols
of the World Health Organization and the Health Ministry of Brazil, tools such
as the one presented may also offer the possibility to collect quality information
in real-time about the characteristics of the population such as age, gender and
body mass index (BMI), their pre-existing diseases, geographical location and
how the disease manifests itself in different ways according to these factors.

Once we are able to track and have these quality data in hand, it is possible
to generate solid insights into the disease behavior in a predetermined region to
boost government measures to tackle the disease and its uncontrolled spread in
the population, which can lead to the collapse of the health system resulting in
deaths due to lack of adequate care.

Last, with the advances of social media usage and podcast, we were able to
share useful and valuable information, even fighting back the so called “Fake
News” (false or misleading information) and spread topics that were relevant
for the population including: vaccination, health safety measures, mental health
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helping tools as well as UFABC updates on returning to in person classes and
also community updates and news.

Many initiatives addressing the mechanisms previously mentioned have been
launched all over the world, such as the CDC screening system in partnership
with Apple Inc. [5] and the application ’Corona Virus - SUS’ [16] concomitant
with the Brazilian framework are solid examples. Nonetheless, both tools are
exclusively dedicated to doing a self-assessment of symptoms and do not expand
its functionalities to analyze the community transmission of the virus in the
regions where the screenings are carried out and the symptoms particularities.

Thus, the COVIData web platform is a tool for self-screening the population,
easy to use and access, estimating a possible infection and suggesting next steps
to be taken, also helping the debate, development and implementation of public
policies that help to face the pandemic we are experiencing.

The platform itself aims to reach the public with the report of symptoms
of COVID-19, in real time, through a detailed questionnaire, based on scientific
knowledge and on the most common symptoms of the disease. This questionnaire
was validated by world health professionals. The platform allowing the tracking
of the geographic location of identified as symptomatic individuals and helping
the early identification of cases, leading to help in blocking the spread of the
disease.

In addition, through social media and podcast, the platform seeks constant
communication with the scientific community and society, aiming at broad knowl-
edge and dissemination of true information about the pandemic and the like. The
COVIData emerged amid concerned within the notification and monitoring of
suspected cases of COVID-19 in the ABC Paulista area (metropolitan region of
São Paulo).

Efforts were established addressing the creation of a simple and intuitive web
application that could be accessed in any location from any personal device, be-
ing those computers or mobiles. The web platform is concerned and aiming to
identify potentially infected citizens using a self-assessment of patients’ symp-
toms and pre-existing health conditions, also tracking geographically people who
have already perform the screening. By these means, it is possible to create a
database with all the information provided by users to understand how the dis-
ease spreads and manifests itself in the ABC population.

2 Methods and Approach

2.1 Development of the Screening Method

At first sight, we foccus on creating a web platform which counts with a complete
screening flowchart that understood symptoms that are being recently identified
in clinical research around the world, updated and evidence-based. The ques-
tionnaire - result of the flowchart - was applied through an electronic web form,
hosted on the UFABC web server. The user, before being directed to the plat-
form’s questionnaire, must accept to participate in the survey (the acceptance
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form was also made available electronically). The Terms of Use of the tracing
tool was registred in the Ethics Committee’s with the protocol number CAEE:
33797120.4.0000.5594.

During the period in which the web platform was implemented and given the
lack of knowledge about the dissemination aspects of the SARS-CoV-2 virus,
analyzing and understanding the behavior of this virus in clinical cases of infected
patients was followed by several studies [18, 3]. Through these studies and the
follow-up of cases, we were able to notice as studies on clinical cases are treated
segmentally around the world, clinical manifestations may vary according to the
group of patients analyzed.

In spite of the fact that the most well-known symptoms of the coronavirus
infection being dry cough and shortness of breath associated with fever, studies
indicate that other symptoms such as diarrhea, headaches, and myalgia [20, 1,
8] are quite common in COVID-19 patients, and may as well go unnoticed or
mistaken as symptoms for different diseases other than COVID-19, for example,
flu.

Another study presented by the University of Mons has shown that a rele-
vant part of the individuals afflicted by loss of smell and taste [9, 10]. Others
works published alongside Europe and China also have shown mental confusion
and migraine [19, 11, 15], and dermatological manifestations [12, 17] as possible
symptoms of COVID-19.

In addition to symptoms that manifest with the disease, variables like how
characteristics gender, age and comorbidities, for example, diabetes, cardiovas-
cular diseases, immunosuppressive diseases are related to the number of infected
and coronavirus results are also discussed [21, 4].

Using the information contained in these studies, as well as the COVID-19
management protocol of the Health Ministry of Brazil [14], a flowchart was de-
veloped (Fig. 1), consisting in questions about the most widespread symptoms
about the coronavirus. This symptoms are similiar as a respiratory syndrome
and were also related with symptoms that were identified by researchers as pre-
viously cited. We wera also include in the COVIData the pre-existing illnesses
and personal characteristics (Fig. 1).

The workflows were built based on a scoring scheme. These score has been
added to each question marked as ‘yes’ by the user. The final sum of the screening
questions score served to classify the user as ’not suspicious’, ’mild suspicious’,
’average suspicious’, ’high suspicious’. In those cases, in which the suspicion of
COVID-19 infection is confirmed, the website informs user important recommen-
dations on social isolation, hygiene and guidelines for medical advice seeking and
provides the address with telephone of the health centers and hospitals closest to
the user for assistance. As the screening tool uses the user’s geographic location,
it was possible to indicate the nearest hospitals and health centers to the user.

An utterly important fact that COVIData is not intended to act as a diagnosis
web platform. The result of the questionnaire indicates a suggestion about the
possibility of SARS-CoV-2 virus infection.
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Fig. 1: COVIData simplified screening workflow.

2.2 Partnership and Additional Features

The implementation of the platform made it possible to generate several pub-
lic health and population management insights, so the initiative started at the
Federal University of ABC could also count on a partnership with the Inter-
municipal Consortium of ABC, which is currently responsible for planning and
articulating regional actions in seven cities of the metropolitan region of São
Paulo, Brazil. Relying on this partnership, it was possible to direct the geo-
graphical analysis of the geo-location data captured through the IP and GPS
of the devices used to access the platform combined to clinical data obtained
to positively impact the area close to the UFABC and provide information to
supplement the updating of the number of COVID-19 in these cities.

What is more, in addition to the screening functionality, once the user is
classified as suspect, the tool provides a registration tab that is customized ac-
cording to the ABC Inter-Municipal Consortium membership cities’ data of in-
terest. From this registration, it is possible to drive services in collaboration with
this municipalities and their Health Departments. Were developed, 3 functional
fronts: registration for tele-monitoring carried out by the health departments,
registration to address the patient for clinical testing in partnership with the
Federal University of ABC, and a personalized study on the prevalence of the
disease in one of the consortium’s member city.

On the first registration front that directs patients for tele-monitoring, those
who had been classified as ‘suspects by SARS-CoV-2 infection’ have the pos-
sibility to register. When the user requests registration, the following data is
requested: address, phone number, ethnic group, occupation and other infor-
mation that may be important for the development of public policies. In this
case, city halls and health departments are responsible by the tele-monitoring
structure. The data collected in these tele-consultation will return to the COVI-
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Data platform, to create more robust information about population experiencing
coronavirus symptoms.

2.3 Information Spreading

Since the beginning of the pandemic, there has been an increase in the spread of
so-called fake news, which not only led to the alienation of the population, but
also to a poor management of the pandemic and aggravation of the unfavorable
situation in which we find ourselves numerous times with the collapse of the
health system.

People who didn’t understand well what the virus was, if there really was
a virus, how to prevent it, what treatments or measures to take when infected
population, not always with great accuracy or veracity.

Thus, it was decided to create a communication and social media group on
the platform, in order to search for new relevant information about COVID-19
and the like (variants, vaccination, tests, etc.) and transmit it in a simple and
cohesive way to as many people as possible.

Thus, this group was responsible for creating the social networks of COVI-
Data UFABC (Instagram and Facebook), in addition to communicating with
the platform’s followers through their message portals and institutional email.

After the creation of social media, the issue regarding the inclusion of their
users was raised. Thus, we started to insert tools such and enabling the option
of reading text and comments on Facebook and Instagram, avoiding the use of
special characters, in addition to creating a Podcast with monthly updates of
the project in which the topics covered in the publications are taken spoken to
the population.

Finally, with the unexpected extension of the pandemic for more than a year,
issues of Mental Health and Well-Being were raised, leading to the prioritization
of publications and interaction with the public aimed at this point.

3 The COVIData Implementation

The Web platform COVIData was developed using mostly JavaScript often ab-
breviated JS. This language is a high-level programming language primarily
designed to run in browsers and manipulate web page behaviors. The JS is one
of the most important technologies aimed at the front-end and, joining the trio
HTML, CSS and PHP, they form a group of languages that cover practically
all the requirements of the development of a complete, dynamic and with good
performance page. With its scripts it is possible to include, in a static page,
dynamic elements such as maps, forms, numerical operations, animations, inter-
active infographics and much more.

The JS frameworks we used for development were different for the frontend
and backend. For the frontend, React JS was used. The Front-end is closely re-
lated to the graphical interface of the project. That is, it is where the application
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is developed with which the user will interact directly, whether in software, web-
sites, applications, etc. Therefore, it is essential that the developer has a concern
for the user experience.

React (also known as React.js or ReactJS) is a free and open-source front-
end JavaScript library for building user interfaces based on UI components.
It is maintained by Meta (formerly Facebook) and a community of individual
developers and companies. React can be used as a basis in the development of
single-page, mobile, or server-rendered applications with frameworks like Next.js.
However, React is only concerned with state management and rendering that
state to the DOM, so creating React applications usually requires the use of
additional libraries for routing, as well as certain client-side functionality.

For backend, we used NodeJS with Express. The backend is the structure
that enables the system to operate, while the front-end is responsible for the
visual part, such as presentation, design, languages, colors, among others. Even
though they have different roles, these applications are closely linked so that
electronic environments operate in sync.

Node.js can be defined as a server-side Javascript execution environment.
This means that with Node.js it is possible to create Javascript applications to
run as a standalone application on a machine, not depending on a browser for
execution, as we are used to. Despite being recent, Node.js is already used by
large companies in the technology market, such as Netflix, Uber and LinkedIn.

The main reason for its adoption is its high scalability. In addition, its ar-
chitecture, flexibility and low cost make it a good choice for implementing Mi-
croservices and Serverless architecture components. Even the main providers of
Cloud products and services already support the development of scalable solu-
tions using Node.js.

For the database we use MongoDB (https://www.mongodb.com/ ). This source-
available cross-platform is an opensource, high performance and flexible database,
being considered the main NoSQL database. NoSQL databases have some ad-
vantages over other types, especially when we need scalability, flexibility, good
performance and ease of queries.

MongoDB is document-oriented, that is, data is stored as documents, unlike
relational model databases, where we work with records in rows and columns.
Documents can be described as data in key-value format, in this case, using
JSON (JavaScript Object Notation) format (https://www.json.org/ ).

4 Results

The COVIData tool (https://covidata.ufabc.edu.br/) was made available on
April 2020 . In the first two weeks of use (from launching to May 2020), 7012
screenings were carried out throughout Brazil. The database was then processed
and filtered to select the ones carried out in the Grande ABC region and to
remove duplicated or inconsistent data. Altogether, after this treatment, 2672
screenings were considered as interest data. From these, 1106 users were classified
as suspected of COVID infection according to their responses. The distribution



8 Gandolfi et al.

of the levels of suspicion was: 59% without suspicion, 6% mild suspicion, 4%
medium suspicion, 31% severe suspicion.

Using the geolocation information linked to these screenings, it was possible
to track which cities owned the highest number of suspected cases. Using the
Leaflet [2] package was generated an interactive graph with the estimated density
of screenings classified as suspected of being infected by COVID-19 (Fig. 2).

Fig. 2: I. Suspected cases identified for the ABC region and II. Interactive graph
of the estimated density of screens classified as suspicious

At this very first moment right after the availability of the platform, the
aim of the tool was to provide simple, quick and easy information to both the
consortium and the population - who has access to reports directly on the plat-
form’s website. The graphics presented by COVIData show statistics about of
the number of cases and their distribution over age groups and gender, as well
as the frequency with which symptoms were reported for the different classifi-
cations of suspicion (Fig. 3) and generated. From the age groups graphic, it is
visible the suspicion is concentrated among individuals between 20 and 60 years
old. Although studies have [1] shown that elderly patients have more symptoms
and have a higher risk of death, the sample demonstrates that the elderly are
not the main focus of COVID-19 in the region.

Regarding gender, the suspicion of infection was more prevalent among women,
representing 59% of the total. Again, the sample did not corroborate with pub-
lished research that showed the prevalence among men and women is the same
despite the fact that the disease has higher mortality among men [6].

Through the graphs which show symptoms, it was also possible to observe
that for individuals classified as serious suspects, the frequency in which the
different symptoms are reported was more balanced, while for users without
suspicion and with mild suspicion the symptoms “headache” and “coughs” are
reported much more frequently than other symptoms. Despite the balance in the
frequency of symptoms reported by those classified as serious suspects, it was
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possible to identify that symptoms such as respiratory distress, chest pain, and
loss of taste and smell become more relevant in patients with the highest levels
of suspicion.

Fig. 3: I. Prevalence of cases by age, II. Prevalence of cases by gender, III. Fre-
quency of symptoms according to risk classification

Finally, after much study and analysis of topics related to social media, the
creation of arts, videos and podcast was carried out, with weekly publications on
days and times of greater access, in addition to the use of tools such as stories
to reach a greater number of people, even with the possible fatigue that the
COVID-19 issue has caused after so long a pandemic [7].

5 Conclusion

By these means, we may state that both a accurate diagnosis and follow-up and
immediate responses have been of immeasurable need while we attempt to fight
back and direct our efforts on the non-spread of Coronavirus disease.

It’s also important to enhance the fact that, when we bear in mind facing
pandemics like the one we’ve been facing for the last months (COVID-19) having
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tools which may be of immediate response is a must as the disease spreads more
and more as the time passes.

Withal, the purposed tool targets not only a pre-diagnosis of COVID-19 but
also helps people out on how to prevent themselves, what to do next concern-
ing their infection suspicious level and also build up many analysis within the
multiple data collected; ending up in benefits conjointly of use to many health
organizations and governmental attitudes to be taken.
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