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Abstract 
 
In situations with high social impact, like the COVID-19 outbreak, the form on how 
data is displayed and interpreted has a critical role in several issues related to public 
perception and actions. Here we developed a platform that generates and display 
epidemiological data related to COVID-19 in different visualization formats. The 
combined use of different data visualization formats allows users to have a better 
understanding of the population dynamics of SARS-CoV-2. Data and graphs can be 
found at https://bioinfo.imd.ufrn.br/COVID-19. 
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Introduction 
As the SARS-CoV-2 spreads rapidly around the globe, it is extremely important that 
epidemiological data can be retrieved in a fast and reliable way [1]. Such data are 
crucial for feeding mathematical models (like in [2-3]) that can predict the course of 
the pandemic and define actions from public and private institutions. At the same 
level of importance is the use of such data, together with visualization tools [4], to 
inform the public about the course of the pandemic and engage them in actions that 
will minimize the spread of the virus, like social distancing [5].  
 
It is our understanding that this last component has been neglected by both official 
government institutions and the overall press. This seriously undermines the whole 
effort of better informing the population about the crisis and affects the rate of 
engagement of the public regarding actions to minimize the consequences of the 
pandemic.  
 
Here, we discuss different types of visualization formats that are more effective in 
describing the population dynamics of SARS-CoV-2. A web page is available to 
make the data and graphs public. This portal will be continuously updated.  
 
 
Methods 
Epidemiological data in CSV format was obtained from the initiative “Our world in 
data” (http://ourworldindata.org) from the University of Oxford [6]. That includes: 
number of cases per day, number of tests per day and number of deaths per day. 
Graphs were designed using ggplot2 [7] and Matplotlib [8]. 
 
 
Results and Discussion 
By examining the broad press coverage of the COVID-19 pandemic, one issue that 
called our attention was the poor representation of the epidemiological data. To 
communicate information clearly and efficiently, data visualization merges statistical 
analysis with design, using visual elements like charts, graphs, and maps to visually 
communicate a quantitative message. This is a major element in data science. 
Effective visualization provides an accessible way to identify trends, outliers, and 
patterns in data, helping the users to reason about data and evidence [9].  
 
Take, for example, the most common way of representing the number of COVID-19 
cases identified in a given country (Figure 1). The reported values are simply the 
cumulative number of cases along a time window (usually in days). The way the data 
is displayed does not allow one to discriminate between several parameters that are 
affecting the shape of the curve. With the example shown in Figure 1, one cannot 
precisely define if the growth is exponential because, among other things, the 
number of tests is not taken into account. The growth suggested by the curve may 
be due to a larger number of tests being performed more recently. What is surprising 
and concerning is the fact that the official reports from the Minister of Health of most 
countries also lacks a more rigid statistical evaluation of the data.  
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Figure 01: Cumulative cases for ten countries, from January 1st to April 8th. 

 
 
A more correct way of depicting the population dynamics of the virus by plotting the 
number of new tested cases (in the Y axis) by the total (cumulative) number of cases 
in the X axis (both in the logarithmic scale). Figure 2 shows such a graph for the 
same ten countries, as in Figure 1, during the COVID-19 pandemic. While this type 
of graph is extremely useful in evaluating whether the virus in a given country is 
going through an exponential growth, there are several caveats, the most seriously 
being that time is not represented (only through an animation).  
 

Figure 02: New daily cases by the total number of cases, in logarithmic scale. 
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Here we propose that an alternative way of representing the dynamics of the virus in 
a population is through a normalized curve of identified cases. In such a graph 
(shown in Figure 3) the number of cases is shown in the Y axis as a proportion of the 
number of tests (for example, number of positive cases by 100 tests). X axis 
represents a given time window (days in Figure 3). This type of graph eliminates the 
major caveat of the type shown in Figure 1, with absolute number of cases, which 
does not take into account the number of tests performed in a given period. There 
are, however, several caveats with the proposed visualization format shown in 
Figure 3. First, data reporting the number of tests per day performed in a given 
country is more difficult to obtain. This precludes the format of being used widely for 
several countries. Second, the criteria for selecting who will be tested vary 
significantly between countries or even within the same country in different periods of 
time. Since most countries are not testing a random set of samples of their 
populations, the numbers we have available are coming mainly from symptomatic 
patients who are tested for the presence of the virus. This is an important limitation 
and certainly affects the interpretation of the data. Finally, the number of tested 
people also depends on test availability. Not all countries have tests at hand to 
everybody. Therefore, the analyses can be misleading even if the proportion of the 
number of tests is used. 
 
 
 

 
 
Figure 03: Normalized cases (cases per 100 tests) for six countries from February 

15th to April 6th. 
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Nevertheless, the analysis of the relative number of cases in five countries allow 
some insights on the population dynamics of the virus. Take Italy as an example. 
The curve shown in Figure 3 suggests that a peak was reached around March 18 
and since then the relative number of cases has decreased significantly. United 
States is another interesting example. Figure 3 shows that a first peak was reached 
around March 7 with a reduction of relative cases in the next 10 days’ period with a 
subsequent rise after that. This is expected for countries with continental dimensions 
where the virus dynamics will behave like multiple waves each one based on a 
region of the country. The first cases in the United States were reported in the west 
coast with a subsequent peak in the east coast, first in the state of New York. These 
different waves of spreading are better displayed and interpreted with a type of 
visualization seen in Figure 3.  
 
Another interesting feature that can be used to compare different countries is to 
avoid calendar dates. Instead of using such dates, like February 1st, on the X axis, it 
is better to show how the curves behaved during the days after the Nth reported case. 
For example, the country curves can be compared after the 10th patient was 
diagnosed, regardless of the calendar date on which it occurred.  
 
Finally, one important type of data is the number of deaths, since those are absolute 
numbers affected by a smaller number of variables. In Figure 4 we present the 
number of new deaths (Y axis) compared to the total cumulative number of deaths 
(both in logarithmic scale). This way of representing the data seems to reliably reflect 
the virus population dynamics. Take, for example, the curve shown for China. After a 
peak in middle of February, the rate of new deaths drops to almost zero in the 
subsequent weeks. On the other hand, USA and UK seem to be going through an 
exponential growth of deaths, according to Figure 4. 
 
The way information is transmitted to the general public directly impacts both the 
level of knowledge about COVID-19 and the epidemic itself, as well as people's 
attitudes to this crisis [10]. As shown here, different data visualization formats are 
more effective in providing reliable information to the general public and may help to 
make complex data more accessible, understandable and usable. 
 
 



	 6	

 
 
 

Figure 04: Daily new deaths by the total number of deaths, in logarithmic scale. 
 
 
 
To make this and other data available to both the academic and general public, we 
have developed a specific web portal: https://bioinfo.imd.ufrn.br/covid-19. We will 
continue to monitor the COVID-19 pandemic in the next few months using the 
strategies and data formats discussed here. We envisage that our portal will evolve 
to a general platform involving data from outbreaks involving other pathogenic 
agents.  
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