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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 

We have previously considered Africa in our 
report from March 17. We found a relationship 
between the maximum number of reported 
(diagnosed) cases per 105 inhabitants (𝑁𝑁𝑚𝑚𝑚𝑚𝑚𝑚) 
and the human development index (HDI): 

𝑙𝑙𝑙𝑙(𝑁𝑁𝑚𝑚𝑚𝑚𝑚𝑚) = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 + 𝑏𝑏 

It obviously makes no epidemiological sense 
that the maximum incidence depends on the 
human development index. What these results 
probably show is the ability to make diagnoses 
in different countries. This led us to conclude 
that the incidence has probably been intense 
in all countries, and that the message that 
Africa has been little affected was not true. 

We repeated the same exercise with most 
Asian countries this time, the result is 
shown in the attached figure. We observed 
the same behavior, we adjusted a straight 
line to the blue dots and the black dot 
(India). The behavior is the same as we 
have previously observed in Africa. The 
slope obtained is very similar to the fitting 
made with African countries. Once again, 
we find that the reported incidents most 
likely do not reflect the reality that has 
been experienced in these countries, 
actually it probably shows their maximum diagnostic capacity. 

In the figure we have highlighted India, a country with a huge population. In India, almost 100,000 cases have 
been reported in a single day, a huge value, but really small if we consider its population. The incidence in 
India may seem to have been quite low. Most likely this has not been the case, we will simply see its maximum 
diagnostic capacity again. 

The brown dots are displaced from the fitted line. We have listed the names of some of these countries. We 
are aware, for example, that China has carried out a very strict control of the pandemic. For this reason, its 
overall incidence has been really very low, the value shown in the graph in this case is not linked to its ability 
to diagnose. Probably, all the brown dots that are below the straight line correspond to countries that must 
have done good pandemic management. Those above are most likely countries with complex situations, such 
as Lebanon with a large number of refugees, experiencing a crisis of great magnitude. 

The presented analysis relating the maximum daily incidence to HDI has important implications. It must serve 
us to change our global image of the pandemic. The SARS-CoV-2 virus has spread in every single country in 
the world. It has been and is a truly global pandemic. It is not true that Europe and America have been the 
hardest hit areas. Except for some countries that have been properly managed, infections, serious cases and 
deaths have affected everywhere. 
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Once again, it highlights the need to vaccinate the entire population of the world, it is essential to support 
programs such as WHO's COVAX. The number of people infected simultaneously is so extraordinarily large 
that virus mutations can explore many possibilities and it is question of time that some may be resistant to 
current vaccines. 

Highlights 

• France presents a change in the weekly reporting pattern that disrupts the assessment of the 
indicators and the short-term predictions. 

• Estonia has finally flattened the curve, and will hopefully start decreasing the next days (ρ7 ≈ 0.9). 
• Czech Republic accelerates its decreasing trend, with a ρ7 ≈ 0.8.  
• In the top of the table, Hungary (A14 of 1,180 per 105) and Poland (800) keep increasing at a rapid ρ7 

≈ 1.2. 
• Most European countries show either a sustained growth with a ρ7  around 1.1 or a plateau with ρ7  

around 1. 

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

Incidence, mortality and epidemiological indexes. 

Table of current situation in some EU provinces. Colour scale is indicated in each legend. 

(1) ρ7 is the empiric reproduction number. (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 
3 

https://github.com/ec-jrc/COVID-19/tree/master/data-by-region 

Vaccination rates in some EU countries3.
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Situation and trends in some European regions3 

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

Table of current situation in Sweden by region. 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 Italy by region. Colour scale is indicated in each legend. 

Situation and trends in other countries 

(1) ρ7 is the  empiric reproduction number. (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).

Table of current situation in Belgium by region. Colour scale is indicated in each legend. 
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Analysis: Age-pattern of COVID-19 mortality and the expected effects of the 
vaccination campaigns with age-prioritisation. 

To date, more than 2.5 million people have died from COVID-19, almost 1 million in Europe. Mortality, 
defined as the number of COVID-19 reported deaths per 100,000 inhabitants, has been very different 
between countries. It is widely known that the age is the most important risk factor for dying from (or with) 
COVID-19. In this report we analyse the age-pattern of mortality in a set of countries that provide 
disaggregated information by age1. 

Figure 1 shows the global COVID-19 mortality reported by the different countries analysed in this report. 
Differences between them may be due to different factors, such as but not limited to: definition of COVID-
19 death, death reporting, epidemiological curves and implemented control measures, and population socio-
demographics.  

We analyse reported deaths by country, although we are aware of the stated limitations of this approach. 
The proper data will be available in the following months using excess deaths provided by EUROMOMO, once 
detailed data is released. A mere inspection of the graphs in Belgium and Scotland2 show that they do not 
have a particularly high excess mortality compared to Italy, Spain, or more specifically England, while they 
are at the top of self-reported deaths. 

 

Figure 1. Number of COVID-19 deaths per 100,000 people reported by countries since the beginning of the pandemic. It 
is not excess-death data per country, so the real figures maybe be different. 

 

We provide further data in Figure 2, disaggregating the mortality of these countries between 2020 and 2021.  

 

 

                                                           
1 https://www.ined.fr/fichier/rte/166/Page%20Data/Pooled%20Datasets/covid_pooled_2021-03-19.csv  
2 https://www.euromomo.eu/graphs-and-maps  
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Figure 2. Number of COVID-19 deaths per 100,000 people reported by countries each year. It is not excess-death data 
per country, so the real figures may be different 

Age-pattern of COVID-19 mortality in different countries 

As mentioned above, the most important risk factor is age. This can be clearly seen if we depict the 
percentage of COVID-19 deaths corresponding to different age brackets. From now on, we will group the 
studied countries according to the age brackets used in reported data. The first group reports age ranges 
<45, 45-54, 55-64 (or 45-64), 65-74, 75-84 and 85 + (figure 3). The second group provides data as <40, 40-59, 
60-69, 70-79, 80+ (figure 4) and those including also the 80-89 plus 90+ brackets (figure 5). We have grouped 
young age ranges in both cases (<45 and <40, respectively) because mortality of young adults, youth and 
children is very low. Thus, the next figures show the percentage of COVID-19 deaths that belong to each of 
the age ranges in each group of countries.  

 

 

Figure 3: Percentage of deaths per 
age range for countries with older 
age bracket starting at 85+. 
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Figure 3 shows four countries with final bracket starting at 85+. Notice that the colour scale is not common 
for the different age groups, but that it is stablished following an older-younger criterion. In addition, some 
countries merge some of the age brackets. 

In this group of countries, people above 85 years old have represented between a 30% (USA) and a 53 % 
(Belgium) of the cumulative deaths from COVID-19, and those between 75 and 84 years old have represented 
from a 28 % (USA) to a 34 % (Austria).  

 

 

 

In Figure 4 we present some countries with the last age-bracket at 80+. Population above 80 years old have 
accounted for 56 % of the COVID-19 deaths in South Korea or 64 % in Spain, and up to 72 % in Switzerland.  

In figure 5 we can add the percentage of people who die older than 80 adding up the last two age brackets 
(80-89 and 90+). Most of the countries have very similar patterns with the exception of Ukraine, which shows 
a very different pattern with higher mortality in the 60-79 age ranges.  

 

 

 

 

 

Figure 4: Percentage of deaths per 
age range for countries with older 
age bracket starting at 80+. 
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The contribution of each age bin to the COVID-19 deaths can be biased by their representativity among 
population. For instance, it is expected that the percentage of deaths of a certain age increases if this age 
range is highly represented in a population. Another way of studying this pattern is the comparison of the 
mortality of each age range with the global mortality of the country. This means that we account for the 
number of deaths in a certain age range and we divide it by the population in each age range. Then, we 
compare it with the total number of deaths divided by the total population. If the ratio between both 
mortalities is higher than 1, it means that the mortality in this age range is higher than the average among 
the population. On the other hand, if this ratio results on a number below 1, it implies that the mortality in 

Figure 5: Percentage of deaths per 
age range for countries with older 
age bracket starting at 90+. 
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this age bin is below the average. Figure 6 shows these ratios, specifically calculated for each country (i.e., in 
relationship with the mortality in the own country).  

 

Figure 6. Ratio of the mortality in each bracket and the average morality in each country by each bracket. 

We can observe how Ukraine and the United State have an unusual large ratio at very young brackets 
indicating larger mortalities compared with the average of the country. We also observe very important 
relative differences among countries at age brackets around 45-60. Switzerland has a surprisingly low ratio 
of deaths at 0.1, compared to England and Wales, which are above 0.2. 

Expected effects of vaccination on mortality 

Most countries have designed the vaccination strategies aimed to protect most vulnerable people. In 
particular, and as we have shown in previous figures, oldest people have been prioritised in the vaccination 
campaigns. This means that many countries have started vaccinating elderly in the highest age ranges. 
Therefore, it is expected that vaccination effects in mortality will be seen sooner than in transmission.  

Mortality curves are highly affected by the epidemiological dynamics of the countries. If cases are increasing, 
deaths are expected to follow an increasing trend, while if cases are decreasing, deaths are expected to 
decrease accordingly. Therefore, a way to isolate the possible effect of the vaccination campaign among 
elderly is to look at the percentage of older people among deaths. This percentage should be highly 
independent on the global curve, provided that there are not significant changes in the epidemic 
penetration in different age ranges.  
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Figure 7 shows the dynamics of this percentage in some countries. Despite being very slight, the positive 
effects seem being reflected in some these curves. We have used weekly deaths so that the noise is reduced 
and the trends can be identified.  

 

 

  

Figure 7. Continuation in the next page. 
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Figure 7. Selection of countries with low noise and a downward trend in the fraction of deaths corresponding to 80+ 

In Figure 7 we can observe countries with low level of noise given that the number of deaths is quite 
significant. We observe a general downward trend. Surprisingly, Italy and Spain seem to present an increase 
during the last days of data updated that must be tracked with care. We should remind that recent 
investigations indicate that B.1.1.7 might be more lethal. If it has penetrated in those countries, it could 
present temporary increases in these older brackets. 

 

 

Figure 8. Evolution of ratio of deaths corresponding to 80+ from the total population. Selection of countries with high 
noise in this ratio. 
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In figure 8, we show countries with lower levels of deaths that do not present such a clear trend except for 
Sweden. Switzerland presents a dip and a recovery that must be necessarily tracked again to observe if this 
increase is sustained in the following weeks. 

Finally, we show South Korea and United States below for comparison (figure 9). Countries with very low 
number of cases (South Korea) or with a higher ratio of people vaccinated. As expected, South Korea does 
not present any significant changes, while the United States presents an important improvement since 
December. 

 

Figure 9. Evolution of ratio of deaths corresponding to 80+ from the total population for South Korea and United States 

Nursing homes 

The effect of vaccines can be better tracked if we follow the fraction of deaths associated with nursing homes, 
where COVID-19 mortality has been especially high. They were the subpopulation who has been covered first 
all around the world, given the very high mortality observed in old dependent populations.  

We have collected data from nursing homes in Catalonia3, where we can track the total number of cases and 
deaths computing the percentage that these cases and deaths represent compared to the total. Cases in 
nursing homes in Catalonia represented above 7% of all total cases and now they are way below 1%. Deaths 
represented around 35% of deaths and now they are just below 10%. The percentage of deaths fell sharply 
during February but got stuck in March when there was a general drop in cases and deaths. Cases on the 
other hand continue to drop. It will be very important to check if the percentage of deaths continues to drop 
towards zero in the following weeks following the drop in cases.  

 

                                                           
3 https://dadescovid.cat/?lang=eng&drop_es_residencia=1, https://upcommons.upc.edu/handle/2117/340261  

Figure 10. Evolution of the percentage of cases in 
Catalonia that were diagnosed in nursing homes 
residents, as well as the number of first and second 
doses that have been administered among this 
collective. 
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Conclusions 

COVID19 has produced a very high number of casualties in older people all around the world. Europe is not 
an exception. However, there are important differences in the ratio of deaths corresponding to adults 
between 40 and 60 years old. In all cases the percentage of people dying during this time of life is low, but it 
presents high differences across countries that are difficult to interpret. We cannot know at this point why 
the ratio of younger people dying is so low in Switzerland compared with England or Norway. Possible co-
morbidities might play a key role and further investigation is needed. 

The vaccination program that started in Europe with older and dependent people is already having very 
important effects in nursing homes. The number of deaths has dropped very strongly. Some months ago, 
the number of people dying of COVID19 in nursing homes was a very high fraction of the total number of 
deaths (around 30% in Spain), and now it is way lower than 10% all across the continent. This indicates that, 
right now, tracking the fraction of total deaths in the older age brackets provide a very nice signal on 
vaccination. 

Indeed, from our analysis, we can say that tracking the ratio of deaths associated with the older population 
(80 years or older) should provide important insights regarding the evolution of the vaccination process 
and the acquisition of immunity in the elder population. We are clearly starting to see relatively small effects. 
However, the level of vaccination in the elder non-dependent populations is still not large enough to make 
us expect very important changes in this fraction. The trends are clear all around the continent except for 
those countries with very low levels of fatalities in the first place. 

We are worried, however, that some countries are seeing a small increase in the last days. We do not know 
if this is an artefact of the data or it is really something related with the penetration of new variants in the 
elder population that increase temporarily the ratios we compute. 

 

 

 

 

 

 

Figure 11. Evolution of the percentage of deaths 
in Catalonia that were associated to nursing 
homes residents, as well as the number of first 
and second doses that have been administered 
among this collective. 
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Evolution of active ICUs in some EU countries 
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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 

55



56



57



58



59



60



61



62



63



64



65



66



67



68



69



70



71



72



73



74



75



76



77



78



 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 

 

(4)Analysis and prediction of COVID-19 for 
Spain and its regions 
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Methods 

(1) Data source 

Data are daily obtained from European Centre for Disease Prevention and Control (ECDC)4 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 14-day cumulative deaths divided by the number of 14-day cumulative 
confirmed cases of 21 days before, to account for the average 21-day delay between diagnosis and 
death. 

 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 after applying a 7-day moving average 
to the new cases dataset, so that fluctuations (e.g., weekend effect) are smoothed. Updated 
methodology to account for weekend effect is discussed and explained in reports #1525 and #1546. 

(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 

                                                           
4 https://www.ecdc.europa.eu/en/geographical-distribution-2019-ncov-cases 
5 https://upcommons.upc.edu/handle/2117/331959  
6 https://upcommons.upc.edu/handle/2117/332347  
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(4) Fitting a mathematical model to data 

Previous studies have shown that Gompertz model7 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.  

The model and its results on predictions in European countries during the first wave has been published in 
Plos Computational Biology8. 

(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. Updated methodology to account for weekend effect is explained in report #1559. 

(6) Estimating non-diagnosed cases 

                                                           
7 Madden LV. Quantification of disease progression. Protection Ecology 1980; 2: 159-176. 
8 Català et al, 2020, Plos Comput Biol 16(12): e1008431, https://doi.org/10.1371/journal.pcbi.1008431  
9 https://upcommons.upc.edu/handle/2117/332350  
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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-
survivors10 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 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.  

Full methodology and results have been published in Plos One11. 

 

 
 
 
 
 
 

                                                           
10 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 
11 Català et al, PLoS ONE 16(1): e0243701, 2021. https://doi.org/10.1371/journal.pone.0243701  
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