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Foreword 
 
The present report aims to provide a comprehensive picture of the pandemic situation of COVID-19 in the 
EU countries, and to be able to foresee the situation in the next coming days. We provide some figures and 
tables with several indexes and indicators as well as an Analysis section that discusses a specific topic related 
with the pandemic. 

As for the predictions, we employ an empirical model, verified with the evolution of the number of confirmed 
cases in previous countries where the epidemic is close to conclude, including all provinces of China. The 
model does not pretend to interpret the causes of the evolution of the cases but to permit the evaluation of 
the quality of control measures made in each state and a short-term prediction of trends. Note, however, 
that the effects of the measures’ control that start on a given day are not observed until approximately 7-14 
days later. 

We show an individual report with 8 graphs and a summary table with the main indicators for different 
countries and regions. We are adjusting the model to countries and regions with at least 4 days with more 
than 100 confirmed cases and a current load over 200 cases. 
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Situation and highlights 

The risk diagram (figure below) allows us to 
see very easily how the pandemic has 
evolved in a city, region, state, or set of 
states. Each point represents the 
epidemiological situation on a given day: 
on the one hand, the speed at which the 
pandemic expands (empirical reproductive 
number, ρ7, y-axis); on the other hand, a 
magnitude related to the number of 
people who can transmit the virus (14-day 
cumulative incidence per 100,000 inh., A14, 
x-axis). 

Let us look at the risk diagram of the set of 
EU+EFTA+UK countries. Globally, they 
have never been in the red zone, i.e., the 
high risk zone. Since the end of March (blue 
dot), although A14 was increasing (shifting 
to the right), the empirical reproductive 
number was decreasing. At some point the 
curve fell below the line of ρ7=1, and 
consequently the A14 started decreasing 
(the curve moves to the left). However, in 
early July, the curve clearly crossed the 
ρ7=1 line again and A14 started growing 
(shifting to the right). This secondary 
growth is slower (points are closer one to 
each other), since ρ7 has not reached large 
values. The current challenge is to globally 
decrease ρ7 again so that the situation can 
improve again. This seems an especially 
difficult challenge because of the arrival of 
autumn and winter, but it is necessary in 
order to avoid the need of new painful 
measures for the epidemiological control in several cities and regions. In fact, the overall mean dynamics at 
the European level hides a worrying and high risk situation in many places.  
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Situation and trends per country 

Maps of current situation in EU countries. Colour scale is indicated in each legend. 

• Cumulative incidence: total number of reported cases per 100,000 inhabitants 
• A14: Cumulative incidence last 14 days per 100,000 inhabitants (active cases) 
• ρ7: Empiric reproduction number  
• EPG: Effective Potential Growth (𝐸𝐸𝐸𝐸𝐸𝐸 = 𝐴𝐴14 · 𝜌𝜌7) 

 

Cumulative incidence A14 

  
ρ7 EPG 
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Table of current situation in EU countries. Colour scale is indicated in each legend. 

 
(1) ρ7 is the average of 7 consecutive ρ, but can still fluctuate. (2) EPGREP stands for Effective Growth Potential, which is 
the product of reported cumulative incidence of last 14 days per 105 inhabitants by ρ7 (empiric reproduction number). 
Biocom-Cov degree is an epidemiological situation scale based on the level of last week’s mean daily new cases 
(https://upcommons.upc.edu/handle/2117/189661, https://upcommons.upc.edu/handle/2117/189808). 
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Analysis: Evaluation of the effects of mass PCR screening campaigns. 

Mass screening of population with PCR tests is one of the tools available to reduce the spread of the 
pandemic. The goal of a mass screening in a given area/industry/environment is to locate asymptomatic 
people who transmit the virus but who are not connected with an identified infection chain. Once diagnosed, 
they must be quarantined, and close contacts from their environment must be studied. It is very important 
to proceed then to test all contacts that may be infected. In other words, mass screening is only the first 
step in a long process. It must be completed with the hard work of detecting infection chains of other PCR + 
people related to the index person. The quarantine of all possible contacts to the index cases must be 
independent on whether the PCR results of the contact is positive or not. The PCR to contacts of an index 
case identified with a massive screen is needed to stablish if the infection chains have reached outside the 
contacts of the index case. 

In an informal request via telephone in Catalonia (Spain), close contacts to a positive case self-reported rather 
low levels of respect for the quarantine. 45% of the contacts with no symptoms did not respect the 
quarantine despite being potential pre-symptomatic cases with infection capabilities. If this were generally 
the case, the power of the screening campaigns will be strongly affected. Secondary chains of pre or 
asymptomatic cases can be as valuable or more than isolating the positive cases that infect right now. It 
seems reasonable to expect that infected people will follow the guidelines of the quarantine. The problem is 
closer to them and they know they can become sick at any moment. However, large differences between the 
attachment to guidelines by a positive case and the contacts of the positive case is a serious problem. To 
solve it, there are two possible strategies, raising public awareness and taking legislative action. 

It is worth to notice that a mass screening can be a very expensive tool. The cost of each PCR is of the order 
of € 100. Therefore, if we perform 1,000 tests in a single day we are investing in the order of € 100,000. More 
importantly, there are very logistically complex campaigns that require a very high staff effort. Using 
resources in this area can really diminish resources in other epidemiological areas. In addition, sampling is 
unpleasant for the people being evaluated. Given the resources needed and the possibility of a great 
opportunity cost, it is necessary to evaluate very well whether the results justify the enormous effort that 
is made. In more simple terms, it is really necessary to check if resources would be better used in other type 
of interventions. 

We must acknowledge that we do not really have experience in this type of action. We need to remember 
once again that this is the first pandemic we are experiencing. In this sense, the first-hand knowledge we 
have of the mass screenings carried out in Catalonia (Spain) for about a month allows us to make a 
preliminary assessment. 

Case study I: Terrassa 

Terrassa is a city in the metropolitan area of Barcelona with 220,000 inhabitants. A few days after an 
important increase in incidence was observed in the cities of L’Hospitalet and Barcelona, a similar increase 
began in the city of Terrassa. The city was feeling the spread of the epidemic in the metropolitan area. On 
August 4, 74 PCR+ were diagnosed, which corresponds to a value of 34 PCR+ per 100,000 inhabitants. This 
value for one day is very large. Furthermore, reports indicated that the chains of infection were not known 
and that most contagions were uncontrolled. The Catalan Department of Health decided to carry out a 
massive screening campaign to try to reverse the situation. Figure 1 shows how the first three days of 
screening initially stop the growth, and also cause the onset of a slight decrease. It is important to recall 
that the control, or sudden stop in the trajectory, cannot be easily attributed uniquely to the screenings. First, 
the daily work of diagnosis and study of contacts is very important and it is the key to maintain and improve 
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the situation. Screening is a major action to change the trend, but, over time, work from primary care centers 
is truly the most important thing.  

Another difficult effect to evaluate is the influence of the screening campaigns on social behavior. Carrying 
out mass tests is a very important social event. Local news station and all information sources put the focus 
on a city. This signal to the population that the situation is very serious. Such a campaign serves to remind 
the population that we are really experiencing a pandemic and it is very important to have personal 
responsibility in order to contain it. Carrying out massive tests will communicate to the population that the 
epidemiological situation is complex, and they might response with less relaxation of mask use in familiar 
environments or more hand washing. These social changes are incredibly difficult to measure. 

 

Figure 1. Number of daily PCR+ in the city of Terrassa (dots). The red dots indicate the days on which mass screening campaigns 
were conducted. The gray line is the 7-day running average, to correct for oscillations such as those caused by the weekend effect. 

The axis on the right tells us the number of PCR+ per 100,000 inhabitants. 

In Figure 2 we see the risk diagram of the city of Terrassa since July 31. We observe a 𝜌𝜌7 between 2 and 1.5, 
and the values of A14 grow daily, the points move towards to the right entering the red zone. The white arrow 
indicates the first day of the mass screening campaign. After 7 days a radical change in behavior is observed. 
𝜌𝜌7 decreases, and then the curve starts moving to the left.  

We have to conclude that the screenings have been effective in this case, but we must notice that Terrassa 
has not yet achieved a satisfactory epidemiological situation. It remains to be seen whether the last 4 days 
of mass screening will lead to a further improvement in the situation. In any case, the work of primary care 
centers remains strategic. 
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Figure 2. Risk diagram of Terrassa from the 31st of July. White arrow indicates first day of mass screening. 

We can now quantitatively assess the effort. We will focus on the first mass screening, that one carried out 
on 7, 8 and 10th August. Table 1 presents data in this regard. 3448 tests were performed, to be able to 
compare with other campaigns it is important to express the number of tests per inhabitant. In this case, 
3448 is more than one test per 100 people (1.5). It is a value that we can consider high. Most countries reach 
daily 1 or 2 tests per 1000 people. We are talking about one order of magnitude higher than a typical 
European citizen. 

So far, the assessment is positive. The trend has changed. If growth would not have stop, the next measure 
would probably have been confinement, which has a much higher economic and social cost than mass 
testing. 

Table 1. Data from mass screening in Terrassa 

Mass screening Total PCR+ 
(mass screening 

and ordinary 
diagnosis) 

% of PCR+ in 
massive screenings 

with regards to 
total PCR+ 

Number of PCR 
tests 

PCR tests / 105 
inh. 

Number of PCR+ Positivity 

3448 1563 30 1% 168 18% 
 

Case study II: Torregrossa 

Torregrossa is a small town near the city of Lleida, a geographical area with a very high incidence. Torregrossa 
has only 2202 inhabitants. Thus, it is a good example of the effects of a mass screening campaign in a small 
area. Screenings are a tool to stop a complex epidemiological situation in a company, a building or a small 
town.  

Figure 3 shows that from July 1 to August 5, about 2 people were being diagnosed with PCR + daily with some 
fluctuations. Given the size of the town, this represents a daily incidence of about 100 PCR+ per 100,000 
inhabitants, which is a very high value. On August 6th, a massive campaign was carried out. 153 tests were 
performed, this corresponds to 6,948 tests per 100,000 inhabitants, a very high value (7 tests per 100 people).  
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Figure 3. Number of daily PCR+ in the city of Torregrossa (dots). The red dots indicate the days on which mass screening campaigns 
were conducted. The gray line is the 7-day running average, to correct for oscillations such as those caused by the weekend effect. 

The axis on the right tells us the number of PCR+ per 100,000 inhabitants. 

The results are very nice to explain. 5 asymptomatic people were identified. The subsequent epidemiological 
situation improves very significantly. Mass screening served to end an uncontrolled situation. We find that 
conducting mass testing in localized contexts of high incidence is of high interest. 

Table 2. Data from mass screening in Torregrossa 

Mass screening Total PCR+ 
(mass screening 

and ordinary 
diagnosis) 

% of PCR+ in 
massive screenings 

with regards to 
total PCR+ 

Number of PCR 
tests 

PCR tests / 105 
inh. 

Number of PCR+ Positivity 

153 6948 5 3.3% 6 83% 
 

Discussion 

We have made a preliminary assessment of two cities where screenings have been carried out. We have 
focused our analysis in two different environments. First, a relatively large city connected to a large 
metropolitan area and, second, a small village. From the 6th of August until the 3rd of September, about 
50,000 PCR tests have been carried out in mass test campaigns in Catalonia, and more than 1000 PCR+ people 
have been diagnosed. This means that carrying out the study of contacts of all these people is the next 
necessary step. The power of mass screening can only be felt in a large city if one can identify through these 
first round of testing more asymptomatic people. All in all, a large-scale operation. Overall, we may have 
identified 2,000 asymptomatic people, and it is to be expected that a significant portion of these have started 
quarantine. If we had not done the mass testing campaigns, the epidemiological situation would probably be 
much worse. It is necessary to wait to be able to have all the updated data to be able to make a global 
evaluation in rather large cities.  

Our first conclusion is that, properly done, towns of around 1000-5000 are perfect targets for mass testing 
when a major increase incidence appears and is focused on a town. We can also infer that major cities of 
over a million inhabitants are logistically impossible targets. Finally, we think that future analysis should focus 
on tracking the results in cities between 50.000 and 200.000. Similarly, the analysis of neighborhoods inside 
big cities with populations in the same range must be independently assessed. 
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Situation and trends in other countries 

Table of current situation in other countries. Colour scale is indicated in each legend. 

 
(1) ρ7 is the average of 7 consecutive ρ, but can still fluctuate. (2) EPGREP stands for Effective Growth Potential, which is 
the product of reported cumulative incidence of last 14 days per 105 inhabitants by ρ7 (empiric reproduction number). 
Biocom-Cov degree is an epidemiological situation scale based on the level of last week’s mean daily new cases 
(https://upcommons.upc.edu/handle/2117/189661, https://upcommons.upc.edu/handle/2117/189808). 

 

Situation and trends in some European regions 

Table of current situation in Spain. Symptoms onset date until 24th August. Colour scale is indicated in each 
legend. 

 
(1) ρ7 is the average of 7 consecutive ρ, but can still fluctuate. (2) EPGREP stands for Effective Growth Potential, which is 
the product of reported cumulative incidence of last 14 days per 105 inhabitants by ρ7 (empiric reproduction number). 
Biocom-Cov degree is an epidemiological situation scale based on the level of last week’s mean daily new cases 
(https://upcommons.upc.edu/handle/2117/189661, https://upcommons.upc.edu/handle/2117/189808). 
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Maps of current situation in Spanish regions. Symptoms onset date until 24th August. Colour scale is 
indicated in each legend. 

• Cumulative incidence: total number of reported cases per 100,000 inhabitants 
• A14: Cumulative incidence last 14 days per 100,000 inhabitants (active cases) 
• ρ7: Empiric reproduction number  
• EPG: Effective Potential Growth (𝐸𝐸𝐸𝐸𝐸𝐸 = 𝐴𝐴14 · 𝜌𝜌7) 

 

Cumulative incidence A14 

  
ρ7 EPG 
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Legend: Countries’ reports details 
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(1) Analysis and prediction of COVID-19 
for EU+EFTA+UK 
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(2) Analysis and prediction of COVID-19 
for other countries 
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(3) Analysis and prediction of COVID-19
for Spain and its regions
(symptoms onset date, until 23rd August) 
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Methods 

(1) Data source 

Data are daily obtained from European Centre for Disease Prevention and Control (ECDC)1 and country official 
sources (when indicated). Daily data comprise, among others: total confirmed cases, total confirmed new 
cases, total deaths, total new deaths. It must be considered that the report is always providing data from 
previous day. In the document we use the date at which the datapoint is assumed to belong, i.e., report from 
15/03/2020 is giving data from 14/03/2020, the latter being used in the subsequent analysis.  

(2) Data processing and plotting 

Data are initially processed with Matlab in order to update timeseries, i.e., last datapoints are added to 
historical sequences. These timeseries are plotted for individual countries and for the UE+EFTA+UK as a 
whole: 

 Number of cumulative confirmed cases 
 Number of reported new cases 
 Number of cumulative deaths  

Then, two indicators are calculated and plotted, too: 

 Case fatality rate: number of cumulative deaths divided by the number of cumulative confirmed 
cases, and reported as a percentage; it is an indirect indicator of the diagnostic level. 

 ρ: this variable is related with the reproduction number, i.e., with the number of new infections 
caused by a single case. It is evaluated as follows for the day before last report (t-1): 

𝜌𝜌(𝑡𝑡 − 1) =
𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑡𝑡) + 𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑡𝑡 − 1) + 𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑡𝑡 − 2)

𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑡𝑡 − 5) + 𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑡𝑡 − 6) + 𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑡𝑡 − 7) 

where Nnew(t) is the number of new confirmed cases at day t. Then, we calculate a 7-day moving 
average (ρ7) so that noise is reduced and trends become clearer.  

(3) Classification of countries according to their epidemic level: the scale Biocom-Cov 

Countries are assigned a degree in the discrete Biocom-Cov scale, which aims to facilitate a simple way of 
assessing the situation of the country. It is based on the level of daily new cases per 100,000 inhabitants as 
follows: 

Pandemic degree Daily new incident 
cases per 105 inh. 

0 0 
1 0-0.1 
2 0.1-0.5 
3 0.5-1.25 
4 1.25-2 
5 2-3 
6 3-5 
7 5-8 
8 8-14 
9 >14 

 

                                                            
1 https://www.ecdc.europa.eu/en/geographical-distribution-2019-ncov-cases 
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(4) Fitting a mathematical model to data 

Previous studies have shown that Gompertz model2 correctly describes the Covid-19 epidemic in all analysed 
countries. It is an empirical model that starts with an exponential growth but that gradually decreases its 
specific growth rate. Therefore, it is adequate for describing an epidemic wave that is characterized by an 
initial exponential growth but a progressive decrease in spreading velocity provided that appropriate control 
measures are applied. Once in the tail, predictions work but the meaning of parameters is lost. 

Gompertz model is described by the equation:  

𝑁𝑁(𝑡𝑡) = 𝐾𝐾 𝑒𝑒−𝑙𝑙𝑛𝑛 � 𝐾𝐾𝑁𝑁0
�· 𝑛𝑛− 𝑎𝑎·(𝑡𝑡−𝑡𝑡0)

 

where N(t) is the cumulated number of confirmed cases at t (in days), and N0 is the number of cumulated 
cases the day at day t0. The model has two parameters: 

 a is the velocity at which specific spreading rate is slowing down; 
 K is the expected final number of cumulated cases at the end of the epidemic. 

This model is fitted to reported cumulative cases of the UE and of countries that accomplish two criteria: 4 
or more consecutive days with more than 100 cumulated cases, and at least one datapoint over 200 cases. 
Day t0 is chosen as that one at which N(t) overpasses 100 cases. If more than 15 datapoints that accomplish 
the stated criteria are available, only the last 15 points are used. The fitting is done using Matlab’s Curve 
Fitting package with Nonlinear Least Squares method, which also provides confidence intervals of fitted 
parameters (a and K) and the R2 of the fitting. At the initial stages the dynamics is exponential and K cannot 
be correctly evaluated. In fact, at this stage the most relevant parameter is a.  

It is worth to mention that the simplicity of this model and the lack of previous assumptions about the Covid-
19 behaviour make it appropriate for universal use, i.e., it can be fitted to any country independently of its 
socioeconomic context and control strategy. Then, the model is capable of quantifying the observed 
dynamics in an objective and standard manner and predicting short-term tendencies.  

(5) Using the model for predicting short-term tendencies 

The model is finally used for a short-term prediction of the evolution of the cumulated number of cases (3-5 
days). The confidence interval of predictions is assessed with the Matlab function predint, with a 99% 
confidence level. These predictions are shown in the plots as red dots with corresponding error bar. For series 
longer than 9 timepoints, last 3 points are weighted in the fitting so that changes in tendencies are well 
captured by the model. 

(6) Estimating non-diagnosed cases 

Lethality of Covid-19 has been estimated at around 1 % for Republic of Korea and the Diamond Princess 
cruise. Besides, median duration of viral shedding after Covid-19 onset has been estimated at 18.5 days for 
non-survivors3 in a retrospective study in Wuhan. These data allow for an estimation of total number of 
cases, considering that the number of deaths at certain moment should be about 1 % of total cases 18.5 days 
before. This is valid for estimating cases of countries at stage II, since in stage I the deaths would be mostly 

                                                            
2 Madden LV. Quantification of disease progression. Protection Ecology 1980; 2: 159-176. 
3 Zhou et al., 2020. Clinical course and risk factors for mortality of adult 
inpatients with COVID-19 in Wuhan, China: a retrospective 
cohort study. The Lancet; March 9, doi: 10.1016/S0140-6736(20)30566-3 
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due to the incidence at the country from which they were imported. We establish a threshold of 50 reported 
cases before starting this estimation.  

Reported deaths are passed through a moving average filter of 5 points in order to smooth tendencies. Then, 
the corresponding number of cases is found assuming the 1 % lethality. Finally, these cases are distributed 
between 18 and 19 days before each one.  
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