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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 

Global situation 

Within the EU+EFTA+UK countries, 
there are 7 with a population between 
10 and 20 million. In the figures below 
we have represented the number of 
daily new cases per 100,000 
inhabitants. We observe an important 
variety of dynamics. To facilitate 
visualization, we have divided the 
countries into two groups: a first group 
(Belgium, Portugal, Netherlands, 
Sweden) which had a significant 
incidence during the months of March 
and April, and a second group (Czech 
Republic, Greece, Romania) that 
controlled the epidemic very well 
during those months. Within the first group, the dynamics of Sweden and Portugal stand out. 

As shown, Sweden suffered a first growth that managed to stabilize for a few weeks with an incidence of 
approximately 6 cases per day per 100,000 inhabitants. Later, they had a second growth which they stopped 
at about 10 cases per day per 100,000 hab. After, they managed to reduce the intensity of the pandemic for 
a while, but could be currently entering a third growth. In Portugal it was very difficult to lower the incidence, 
and they are currently also showing a second significant growth. The Netherlands controlled the growth in 
August, but the dynamics in September is out of control. A similar behavior shows Belgium, although in recent 
days it seems that they have begun to control the situation. 

The second group of countries controlled the pandemic very well for months. Romania suffered its first 
growth since mid-June which it managed to control with an incidence of 6, but since about September 13 it 
is suffering a new growth. The Czech Republic has been experiencing very strong growth since mid-August, 
although it does not look like they are getting close to control. Finally, Greece is the country that has suffered 
the lowest incidence. Although it is currently reaching highest incidence it has had throughout the process, 
it seems to be controlling it. In this group of countries it is clear that it does not make sense to talk about a 
second wave. In fact, in some countries, like Sweden, we can talk about a third wave. In others, like the Czech 
Republic, we are still in the same initial stage, with growth and degrowth being associated with 
epidemiological control efforts. 
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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) EPG 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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Situation of hospitalisations and ICUs in some EU countries. The analysis is done for those countries that 
report a historical series with current (active) number of patients in hospitals and ICUs1. We provide: 

• Current active hospitalisations and patients in ICU per 100,000 inhabitants. 
• Current absolute number of active hospitalisations and patients in ICU. 
• Rate of occupation of curative care hospital beds by Covid-19 patients (data from Eurostat 20182), 

only for hospitalisations. 
• Current rate of occupation with regards to the maximum Covid-19 occupation reached in this 

pandemic. 
• Weekly increase in Covid-19 patients in hospitals and ICUs. 

 

                                                           
1 https://github.com/ec-jrc/COVID-19 
2 https://ec.europa.eu/eurostat/databrowser/view/hlth_rs_bds/default/table?lang=en 
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Situation and trends in some European regions3 

Table of current situation in Spain regions. Colour scale is indicated in each legend.  

 

Table of current situation in the Sweden regions. Colour scale is indicated in each legend.  

 

 

 

 

                                                           
3 https://github.com/ec-jrc/COVID-19/tree/master/data-by-region 
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Table of current situation in Belgium regions. Colour scale is indicated in each legend.  

 
 

 

Situation and trends in other countries 

 

 
 

(1) ρ7 is the average of 7 consecutive ρ, but can still fluctuate. (2) EPG 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: Re-opening schools in times of pandemics (III). A first evaluation, three 
weeks later. 

In Spain, primary and secondary schools re-opened between 7th and 14th of September, depending on the 
Autonomous Community (region). Therefore, children and teenagers have gone to school for three to four 
weeks. Given the characteristic time of 10-14 days to observe the effects of control measures in this 
epidemic, it is time to carry out a first evaluation of the impact of such re-opening.  

In previous reports4, we discussed that the 
most important risk factor in schools is the 
surrounding incidence. In this sense, we 
showed that most of expected positive 
cases in the schools would come from the 
exterior, and that transmission inside the 
schools was not expected to be relevant. 
Now, we want to check: (1) if the incidence 
trends of late September have been 
affected by the re-opening of the schools, 
and (2) if the pattern of incidence by age 
has displaced towards pediatric age. Given 
that Spain does not publish retrospective 
data series of cases disaggregated by age, 
we will focus on those communities that do 
so: Andalucía, Castilla y León, Catalunya 
and Comunitat Valenciana (see map). We will also add Comunidad de Madrid in the global analysis, given its 
current importance in terms of epidemiological situation.  

Incidence level at the re-opening time  

Primary and secondary schools re-opened between 7th and 14th September. At that time, 14-day cumulative 
incidence (A14) in Spain was between 230 (7th) and 248 (14th) per 100,000 inhabitants, according to data from 
the Health Ministry5. Nevertheless, incidence levels were quite heterogeneous (Figure 1).  

 

Figure 1: 14-day cumulative incidence the day at which each Autonomous Community re-opened schools. 

                                                           
4 https://upcommons.upc.edu/handle/2117/328694, https://upcommons.upc.edu/handle/2117/328695   
5 https://www.mscbs.gob.es/profesionales/saludPublica/ccayes/alertasActual/nCov/situacionActual.htm  
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Among these regions, the day at which schools opened doors, A14 ranged from the 127 per 105 inhabitants 
of Comunitat Valenciana until the 544 cases per 105 inh. of Comunidad de Madrid. In all cases, high incidences 
that forced communities to establish serious hygiene and prevention protocols. In most of the regions, in 
addition to the compulsory use of masks for children above 6 years and the distancing, hygiene and 
ventilation measures, the control is based on the organization of children in closed groups (bubble groups) 
that are quarantined whenever a positive case is detected. Moreover, in communities like Catalunya there is 
a specific program of scholar mass screenings in high burden counties.   

Effect of the re-opening in the global incidence 

If schools had acted as amplifiers of the contagions, we should already observe an effect on the global 
incidence. Let us focus on the value of A14. Figure 2 shows its value at five different weeks since 31st August6. 
We also indicate in the plot the day at which schools were opened in each case.  

 

Figure 2: Evolution of 14-day cumulative incidence in some Autonomous Communities, showing the period 
immediately before and after reopening the schools. The dates and arrows indicate the day at which schools were 

opened in each case. *Madrid’s last point should be validated in further updates. 

At first view, re-opening the schools has not significantly modified the trend in any Autonomous Community. 
Global decreasing trend in Comunitat Valenciana has been maintained for the first three weeks after re-
opening, while this week the incidence shows a slight increase. Andalucía maintains a similar increasing trend 
from the beginning of the month. Catalunya is still oscillating around an incidence of 150 cases per 100,000 
inh. Before re-opening, Castilla y León and Madrid were immersed in an increasing trend that was maintained 
afterwards but that could have stopped last week (to be confirmed next week).   

Figure 3 shows the ratio of A14 between two consecutive weeks. If either the growth had been accelerated 
or the decrease had been slowed down by reopening the schools, we should observe an increase in this ratio 
the last two weeks, when the effects could be perceived. The constant incidence level is indicated as a 
horizontal dotted line.  

                                                           
6 https://www.mscbs.gob.es/profesionales/saludPublica/ccayes/alertasActual/nCov/situacionActual.htm 

* 
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Figure 3: Ration between A14 of a certain week and A14 the previous one, showing the increasing or decreasing trend in 
the incidence and the magnitude of this trend. 

1st week: A14(7th Sept)/ A14(31st Aug); 2nd week: A14(14th Sept)/ A14(7th Sept); 3rd week: A14(21st Sept)/ A14(14th Sept); 4th week: A14(28th 
Sept)/ A14(21st Sept); 5th week:  A14(2nd Oct)/A14(28th Sept) 

As shown in Figure 3, last two weeks we observe a decrease in the A14 ratios in most cases, suggesting no 
effect of re-opening the schools in terms of global incidence. There are two exceptions. First, Comunitat 
Valenciana, where this ratio increases the last two weeks. Nevertheless, as shown in Figure 2, this is the 
region with lowest incidence and, in fact, it seems to be stuck at the level of 100 cases per 100,000 inh. 
Andalucía slightly accelerated the growth on the penultimate week, but this growth slowed down last one.     

Effect of re-opening in the pattern of incidence by age 

Now, we are to see the dynamics of incidence disaggregated by age. The goal is to detect if the re-opening 
of the schools has caused a displacement of incidence pattern towards pediatric ages. Next tables show, 
month by month, the distribution of incidence among age groups. We have calculated the cumulative 
incidence in each age group as the number of cases per population in that age group. Then, we have 
evaluated which percentage of total incidence correspond to each age group.  

Table 1: Percentage of monthly incidence that corresponds to each age group. September is divided in two fortnights, 
so that the possible effect of re-opening schools can be evaluated. Data from Catalunya7. Color scale is arbitrary (highest-
red, lowest-green). 

 

                                                           
7 https://dadescovid.cat/descarregues?lang=eng  
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Catalunya shows the typical pattern of the epidemic in Spain: the first months, most affected population was 
the older one, when almost only serious cases were diagnosed in hospitals. The early and long confinement 
of children is seen as a lack of cases in pediatric ages before Summer. During Summer months, the median 
was displaced to the range 20-29 years old. Focusing on September, we see a 2-3 points increase of relative 
incidence in youngest age groups. This increase is compatible with both the contact studies in bubble groups 
and the mass screening campaigns in schools. It is also worth to mention here that Catalan Government 
announced last Wednesday that, during first 2 weeks, 87 % of primary cases in schools did not produce a 
secondary case in their class, 7 % of index cases infected 1 contact in their class, 4 % infected 2 of them, 1 % 
infected 3 of them and 0.6 % infected more than 3.   

Table 2: Percentage of monthly incidence that corresponds to each age group. September is divided in two fortnights, 
so that the possible effect of re-opening schools can be evaluated. Data from Andalucía8. Color scale is arbitrary (highest-
red, lowest-green). 

 

Andalucía shows the same pattern as Catalunya. In this case, the increase in the 0-14 age group is around 1.5 
points.  

Table 3: Percentage of monthly incidence that corresponds to each age group. September is divided in two fortnights, 
so that the possible effect of re-opening schools can be evaluated. Data from Castilla y León9. Color scale is arbitrary 
(highest-red, lowest-green). 

 

Castilla y León starts with a similar pattern, but last fortnight shows a significant increase in the 0-9 age group. 
This would reflect either a certain level of contagions inside the school, or an underdiagnosis of general 
population of other age groups. In fact, media inform that there have been detected several cases among 
children and staff of groups with a primary case (137 positive cases among 249 groups with a primary case). 
The question that remains open is if these positive cases are originated inside the schools or in the exterior.  

                                                           
8 
https://www.juntadeandalucia.es/institutodeestadisticaycartografia/badea/operaciones/consulta/anual/41135?CodO
per=b3_2314&codConsulta=41135  
9 https://analisis.datosabiertos.jcyl.es/explore/dataset/situacion-enfermos-por-coronavirus-detectados-en-atencion-
primaria-por-tramos-d0/table/?sort=fecha 
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Table 4: Percentage of monthly incidence that corresponds to each age group. September is divided in two fortnights, 
so that the possible effect of re-opening schools can be evaluated. Data from Comunitat Valenciana10. Color scale is 
arbitrary (highest-red, lowest-green). 

 

On the contrary, Comunitat Valenciana reports a decrease in relative incidence in 0-9 and 10-19 age groups 
after the re-opening of the schools. Nevertheless, this can be biased by a significant increase in the range 60-
69 years old, that could be associated to a particular outbreak. 

We can also see the deviation among expected mean incidence, assuming the incidence to be the same in all 
age groups. Next set of tables shows, for each age group, time period and Autonomous Community, the ratio 
between the incidence in each age group and the mean incidence of that time period in the region.  

Table 5: Ratio between the incidence in each age group and the mean incidence of that time period in the region, for 
each period. September is divided in two fortnights. Color scale is arbitrary (highest-red, lowest-green). 

 

 

                                                           
10 https://dadesobertes.gva.es/va/dataset/dades-covid-19-percentatge-i-nombre-de-casos-per-rang-edat-i-sexe  
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These ratios show which age groups are above and below the mean incidence in each time period. In all 
cases, this ratio is high for the old people at the beginning of the epidemic, and moves towards range 20-29 
range in Summer months. School re-opening is followed by a slight increase in some of the youngest bins, 
with a ratio of 1.2 in Catalunya (10-19) and 1.14 in Andalucía (15-29), as well as a significant increase in Castilla 
y León (ratio of 2 in 0-9 and 1.3 in 10-19). 

To conclude, we must recall that the global incidence evolution suggests no significant effects of the re-
opening of schools, and that, in most cases, there is either absence of increase in cases of pediatric ages or a 
slight increase that is compatible with current diagnostic effort in the schools. The particular case of Castilla 
y León remains open for future research.  
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Legend: Countries’ reports details 
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(3) Analysis and prediction of COVID-19 
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Methods 

(1) Data source 

Data are daily obtained from European Centre for Disease Prevention and Control (ECDC)11 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 

 

                                                           
11 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 model12 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-survivors13 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 

                                                           
12 Madden LV. Quantification of disease progression. Protection Ecology 1980; 2: 159-176. 
13 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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