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International comparisons of COVID-19 incidence rates 
have helped gain insights into the characteristics of 
the disease, benchmark disease impact, shape public 
health measures and inform potential travel restric-
tions and border control measures. However, these 
comparisons may be biased by differences in COVID-19 
surveillance systems and approaches to reporting in 
each country. To better understand these differences 
and their impact on incidence comparisons, we col-
lected data on surveillance systems from six European 
countries: Belgium, England, France, Italy, Romania 
and Sweden. Data collected included: target testing 
populations, access to testing, case definitions, data 
entry and management and statistical approaches to 
incidence calculation. Average testing, incidence and 
contextual data were also collected. Data represented 
the surveillance systems as they were in mid-May 
2021. Overall, important differences between surveil-
lance systems were detected. Results showed wide 
variations in testing rates, access to free testing and 
the types of tests recorded in national databases, 
which may substantially limit incidence comparability. 
By systematically including testing information when 
comparing incidence rates, these comparisons may 
be greatly improved. New indicators incorporating 
testing or existing indicators such as death or hospi-
talisation will be important to improving international 
comparisons.

Introduction
Since the beginning of the COVID-19 pandemic, inter-
national comparisons of key epidemiological data such 
as disease incidence rates, case-fatality rates, pro-
portion of severe disease and hospital and intensive 

care unit (ICU) occupancy rates have been essential 
in advancing knowledge of the disease, guiding public 
health responses and assessing the effectiveness of 
measures [1-4]. These data have also been important 
elements in the media coverage of the pandemic and 
in shaping public opinion [5,6]. As countries enter the 
post-crisis phase of the pandemic and conduct after-
action reviews, retrospective comparisons will con-
tinue to be important to understand lessons from the 
pandemic and project future health system needs.

The usefulness of these international comparisons 
requires a sufficient level of comparability, without 
which conclusions may be biased or incorrect and 
lead, in some cases, to less effective public health 
measures.

In 2020, many European countries looked to their 
neighbours to learn lessons about COVID-19 responses 
and benchmark success [7]. Germany identified as an 
early example to follow based on relatively lower case-
fatality rates [8,9], however, the data used came from 
new information systems with important biases [10]. 
Early testing capacity was higher in Germany than in 
many neighbouring countries [11], which increased the 
proportion of cases detected, including less severe 
cases, resulting in lower observed case-fatality rates.

International response to the emergence of the severe 
acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) Delta variant (Phylogenetic Assignment of 
Named Global Outbreak (Pango) lineage designation 
(B.1.617.2) in 2021 provides another example of the 
impact of biased data on decisions about public health 
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measures. While the number of cases and deaths in 
India increased dramatically in the period from mid-
March to the end of April 2021 with the spread of this 
new variant, low testing levels and backlogs of test-
ing results meant that the recorded cases and inci-
dence estimates remained artificially low and below 
thresholds established by other countries to signal an 
increased risk [12]. As a result, the wave of reinforced 
measures in countries worldwide to reduce introduc-
tion and transmission of the Delta variant did not start 
until the end of April. While the Delta variant would 
likely have spread to all countries eventually, this delay 
in stringent measures may have helped to accelerate 
the process.

Many elements can potentially bias the international 
comparability of epidemiological data including 
national objectives and surveillance system structures 
which can impact testing strategy, testing capacity and 
access, target populations or case definition [13]. To 
our knowledge, no systematic analysis of these differ-
ences or their impact exists.

Disease incidence is one of the most commonly used 
epidemiological indicators. In order to evaluate the 
international comparability of COVID-19 case counts 
and incidence rates in Europe, we undertook a multi-
country survey. The study sought to collect data on 
COVID-19 surveillance system characteristics, identify 

key differences and suggest methods for improving 
comparability.

Methods

Analysis period and data collection
National COVID-19 surveillance systems are continu-
ally evolving and highly dynamic. For the purpose of 
this study, we limited the analysis to the surveillance 
systems as they existed in mid-May 2021. Study par-
ticipants were asked to provide data reflecting their 
COVID-19 testing strategy and surveillance system at 
this time point.

Data were gathered using multiple methods. Data on 
target testing populations, access to testing, types 
of tests used, testing strategy, data entry and man-
agement, statistical approaches to the calculation of 
case counts and incidence and case definitions were 
collected using a standard questionnaire followed by 
semi-structured interviews with participating coun-
try representatives. The questionnaire is available in 
the Supplementary material. Questionnaires and inter-
views were completed between May and September 
2021. Data on the number of COVID-19 tests and posi-
tive cases registered between week 13 (29 March to 
4 April) and week 30 (26 July to 1 August) 2021 were 
collected from national public health organisation web-
sites or the European Centre for Disease Prevention 

Figure 
7-day COVID-19 incidence per 100,000 population in six European countries, weeks 13 to 30 2021
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and Control (ECDC) and verified by country representa-
tives. This period was chosen to represent the situation 
around mid-May 2021. These data, along with popula-
tion figures from Eurostat [14], were used to calculate 
the average number of tests per 1,000 population per 
day, the test positivity rate (number of cases divided 
by the number of tests) and the average 7-day inci-
dence per 100,000 population by week over the study 
period, and the proportion of RT-PCR among all tests.

Contextual data on the phase of the epidemic and the 
policies and measures in place were gathered from 
open sources including government websites and 
media sources. Media sources were cross-checked 
against official government sources where possible.

Country inclusion
Participation in the study was limited to countries in 
Europe in order to increase the relevance of country 
comparisons. Epidemiologists at Santé Publique France 
contacted participants in the World Health Organization 
(WHO) and ECDC COVID-19 working groups from other 
European national public health organisations. These 
participants then identified appropriate epidemiologi-
cal contacts within their organisation for study partici-
pation. Participants from a total of 10 countries were 
contacted for participation. We sought to include both 
those countries with significant travel to and from 
France - typically neighbouring countries - as well as 
those capable of providing a broader representation of 
European countries.

Due to high demands on public health agencies during 
the study period, not all national teams were available 
for participation. Of the 10 countries invited to par-
ticipate in the study, six accepted: Belgium, England, 
France, Italy, Romania and Sweden. Austria, Germany, 
Greece and Spain did not participate.

Testing definitions
COVID-19 testing types and logistics can vary widely 
across countries. This study divided testing into three 
categories: (I) RT-PCR; (ii) antigenic; (iii) at-home anti-
genic testing. RT-PCR tests used RT-PCR technology to 
detect infection. Antigenic tests were defined as those 
capable of detecting COVID-19 antigens which were 
conducted with medical supervision, often in a phar-
macy or laboratory. At-home antigenic testing used the 
same detection methods as antigenic tests but testing 
was conducted by an individual without medical super-
vision, usually at home. Lateral flow devices, which 
test for COVID-19 antigens, were used extensively in 
England in various settings. Depending on the setting, 
these tests may fit into both the antigenic and at-home 
antigenic testing categories as defined above. For the 
purpose of our analysis, we categorised these tests 
in the antigenic category but have mentioned them in 
the at-home antigenic testing data for England where 
appropriate.

Results
Important differences could be seen across participat-
ing countries among factors such as: epidemiological 
context, public health measures in place, testing rates 

Table 1
COVID-19 testing, incidence and epidemic phase in six European countries, weeks 13 to 30 2021

Average tests per 
1,000 population 

per daya

Incidence 
per 100,000 

population per 
weeka

Test 
positivity 
rate (%)a

Proportion (%) of 
RT-PCR among all 

tests
Context April–July 2021b

Belgium 4.3 117 3.9 95
Declining incidence at the end of the third wave 
before a slow rise in July. Non-pharmaceutical 

interventions reduced during this period.

England 17.4 139 1.1 22
Low incidence before fourth wave in June and July. 
Non-pharmaceutical interventions reduced during 

this period.

France 4.9 148 4.3 80
Declining incidence at the end of the third wave until 

quickly rising cases in July. Non-pharmaceutical 
interventions reduced during this period.

Italy 3.8 75 2.8 45
Declining incidence at the end of the third wave 
before a slow rise in July. Non-pharmaceutical 

interventions reduced during this period.

Romania 1.3 40 4.3 50
Declining incidence at the end of the third wave 

with stable low rates in July. Non-pharmaceutical 
interventions remained stable during this period.

Sweden 3.3 125 5.4 90
Declining incidence at the end of the third wave 
before a slow rise in July. Non-pharmaceutical 

interventions reduced during this period.

a Average across the period from week 13 to week 30 2021.
b Information on non-pharmaceutical interventions represents the general situation over the study period. More detailed information is 

provided in the Response Measures Database published by European Centre for Disease Prevention and Control (ECDC) [19].
Source: National data, ECDC, participating country representatives, open online sources.
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and types, testing strategy, incidence calculation, data 
management and case definitions (Figure, Table 1).

Context
In Belgium, France, Italy, Romania and Sweden, reported 
incidence declined between early April and the end of 
June 2021 following a third wave of infections in each 
country. Reported incidence in July remained stable in 
Romania, rose slowly in Belgium, Italy and Sweden and 
rose quickly in France. In England, reported incidence 
was stable at a low level from the beginning of April 
until the beginning of June when a fourth wave began 
with a peak in mid-July.

During the period from April to July 2021, Belgium, 
England, France and Italy were progressively lifting 
non-pharmaceutical intervention measures with most 
of them removed by mid-May. In Sweden, several 
measures were in place until the end of May when they 
began easing. In Romania, few non-pharmaceutical 
intervention measures were in place during the study 
period.

Testing rates and type
Daily testing rates varied widely among countries rang-
ing from 17.4 tests per 1,000 population in England to 
1.3 in Romania, with the remaining countries reporting 
an average of 4.1 per 1,000 population.

Test positivity rate also varied widely between coun-
tries. The highest rate was recorded for Sweden with 
5.4%, and the lowest was reported by England at 1.1%.

The proportion of RT-PCR testing among all tests varied 
from 95% in Belgium to 22% in England.

Testing access and strategy
Overall, access to testing could be grouped into two 
main categories: (i) some restrictions; or (ii) few 
restrictions (Table 2). While testing was generally 
free and without restrictions in France and England 
during the study period, free testing in other coun-
tries was limited to individuals with a prescription or 
other document or those included in targeted testing 
groups (Table 2). In France, both RT-PCR and antigenic 
tests were free during the study period for anyone who 
wanted them regardless of their status. In England, 
antigenic tests were free for everyone, while free 
RT-PCR tests were reserved for those with symptoms 
or in another target group. In Sweden, free testing was 
widely available for symptomatic persons and for those 
in other target groups. In Italy, a doctor’s prescription 
was necessary for a free test, while in Belgium a QR 
code (test prescription) provided by a doctor, contact 
tracer or in some cases by a testing centre was neces-
sary. In Romania, RT-PCR and antigenic tests were free 
for those with symptoms or in other target groups.

In all countries, paid testing was available for those 
not eligible for free testing. The cost varied among the 
countries and according to the type of test. Antigenic 

tests cost 8–15 euros in Italy, 25 euros in Romania and 
around 30 euros in Sweden. RT-PCR testing cost 47–80 
euros in Belgium, 70 euros in Italy and England, 50 
euros in Romania and up to 100 euros in Sweden. Both 
RT-PCR and antigenic tests were free in France.

All countries permitted the purchase of at-home anti-
genic tests in pharmacies.

Across all countries, the testing locations for antigenic 
tests were at least partially different from locations 
for RT-PCR tests. The most common locations for anti-
genic tests were pharmacies and general practitioner’s 
(GP) offices, while RT-PCR tests were available in labo-
ratories, hospitals or testing centres. In Belgium and 
Sweden, medically-assisted antigenic tests were not 
available in pharmacies. Only in Sweden and Italy were 
antigenic tests available in hospitals. Target groups for 
testing were relatively homogeneous across countries 
with the exception of Romania where persons identi-
fied as a contact were not included in target groups. In 
Belgium, only high-risk contacts were included among 
target groups.

Systematic screening of non-symptomatic individu-
als outside target groups was conducted differently 
between the countries in our study. In Belgium, this 
type of testing was conducted in schools, in long-
term care facilities (LTCF) and within the healthcare 
workforce, notably in the case of clusters. Similarly, 
schools, healthcare workers and residents/staff in 
long-term care facilities were targeted in Italy, although 
differences in implementation existed across regions 
(NUTS-2 subnational level). Romania targeted non-
symptomatic individuals in hospitals (hospital admis-
sions, health and social personnel) and LTCF. Sweden 
reported testing non-symptomatic individuals in the 
case of contact-tracing and as a part of national point 
prevalence studies. France tested non-symptomatic 
individuals in high-risk communal areas such as air-
ports as well as in schools and among healthcare 
workers. Reinforced non-symptomatic testing was facil-
itated by temporary testing structures. In England, sys-
tematic screening was conducted in both schools and 
businesses. In addition, regular screening was recom-
mended to all individuals, especially prior to participa-
tion in any events with a high risk of viral transmission.

In Italy, home visits could be scheduled by contact-
tracers in order to conduct an RT-PCR test.  Both 
Sweden and England made it possible for individuals 
to order RT-PCR tests, conduct the sampling at home 
themselves and then send the sample to a laboratory 
for testing.

Data entry
Most studied countries reported having a manual test-
ing data entry system for at least some tests results 
(Table 3).
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Outside of England, no country recorded the results 
of at-home antigenic testing into national databases. 
However, RT-PCR test confirmation for a positive result 
was required or recommended in these countries. The 
results of lateral flow device tests performed as at-
home antigenic testing in England were to be recorded 
by the individual conducting them on a website. In 
France and Belgium, some information on at-home 
antigenic testing results was collected if an individual 
conducted an RT-PCR confirmation test following a 
positive at-home antigenic test. The collection of this 
information, however, was not systematic. In France, 
a website was also available for individuals to report 
the results of an at-home antigenic tests, although this 
was not linked to the national database.

Data management and missing data
All studied countries had one central database for all 
testing results. For patient identification and elimi-
nation of double counting in the context of RT-PCR 
confirmation tests, all countries had a single patient 
identifier.

Overall, countries indicated that unreported data for 
RT-PCR or antigenic testing was rare. The largest poten-
tial source of unreported testing came from at-home 
antigenic tests that were not recorded in national data-
bases. However, all countries recommended a confirm-
atory RT-PCR test after a positive at-home antigenic 
test. No country was able to estimate the total num-
ber of at-home antigenic tests that were conducted or 
potentially missed in national databases or those that 
were followed by a confirmation RT-PCR. In England, 
individuals were required to report at-home antigenic 
test results on an online platform but the proportion of 
those that may have not done so is unknown.

Case definition
All countries included persons presenting a positive 
test result (RT-PCR or antigenic) as a positive COVID-19 
case.

However, some differences did exist between countries 
during the study period regarding the definition of rein-
fection which can impact how multiple positive tests 
for an individual are recorded. In both Belgium and 
Italy, a period of 90 days between positive tests for the 
same individual was necessary for a new case to be 
counted. This period was 60 days in Italy if genotypic 
information was available showing that two infections 
were caused by different viruses. In France, this period 
was 60 days and in Sweden 12 months. England did 
not refer to a time limit and mentioned in its case defi-
nition that an individual could only count as a single 
positive case. Some of these definitions have changed 
since data were collected.

Discussion
Our study showed important differences in access 
to testing, types of tests used and the recording of 
test results which were associated with substantial 

differences in testing rates. These differences may bias 
direct international comparisons of case numbers and 
incidence rates.
One principal difference across countries impacting 
reported incidence rates and case counts was aver-
age testing rates. Testing rates are the fundamental 
element in case detection and incidence calculation. 
Increased testing including systematic screening will 
generally result in more cases being detected so the 
widely varying rates observed pose a potentially seri-
ous obstacle to comparability. Increased testing may 
also reduce the positivity rate particularly in the case 
of increased asymptomatic screening.

Testing rates can be highly variable according to the 
national policy and disease burden, with cases and test-
ing rates being positively correlated. A higher or lower 
testing rate is therefore not sufficient to bias incidence 
comparisons by itself, as long as other indicators such 
as positivity rates remain relatively comparable and 
there are not substantial differences in populations 
being tested. This highlights the importance of con-
sidering positivity rates or other indicators relevant to 
testing rates when conducting incidence comparisons. 
In our study, the large differences observed between 
countries in both positivity rate and testing rate sug-
gest that incidence rates were not directly comparable.

Some of the differences in testing rates may be 
explained by differences in access to free testing. The 
highest testing rates were observed in England, where 
antigenic tests were free and easily accessible to all. 
The second highest testing rates were observed in 
France where both RT-PCR and antigenic tests were free 
for everyone. The lowest testing rates were reported in 
Romania where contacts were not eligible for free test-
ing contrary to other countries in the study.

Systematic screening of asymptomatic individuals out-
side of target groups also played an important role in 
testing and positivity rate differences. In Sweden, test-
ing of asymptomatic individuals was primarily used in 
the case of clusters and contact tracing, which may help 
explain the relatively low testing rates and high posi-
tivity rates observed relative to other countries where 
asymptomatic screening was more common. Contact 
tracing efforts were not well described in our study 
but differences across countries, including the use of 
dedicated phone applications, may have contributed to 
testing rate differences. In England, frequent testing of 
non-symptomatic individuals using lateral flow devices 
was actively encouraged. The impact of this strategy 
is reflected in the substantially higher testing rate and 
lower positivity rate in England.

Screening of asymptomatic individuals also had an 
important impact on case detection. Although no com-
parable information was available on the proportion of 
symptomatic vs non-symptomatic testing in the coun-
tries studied, Italy reported that over 20% of cases 
detected came via routine testing of asymptomatic 
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individuals. A recent review study estimated the pro-
portion of asymptomatic COVID-19 infections at over 
40% [15].

Testing rates and positivity rates may also be impacted 
by which tests are recorded as well as the population’s 
adherence to guidelines. Outside of the recording of 
lateral flow devices conducted at home in England, 
at-home antigenic tests were not recorded in national 
databases. The lack of data on these tests means the 
true number of tests is unknown across countries. 
These missing data may bias the numerator when cal-
culating testing rates and the denominator when cal-
culating positivity rates. A confirmation RT-PCR was 
recommended or required for individuals with a posi-
tive at-home antigenic test in all countries, but no infor-
mation on adherence to these policies was available. 
Using RT-PCR tests to confirm positive at-home anti-
genic testing may increase positivity rates of RT-PCR 
tests, although during the study period at-home anti-
genic tests were relatively new and little used in most 
countries and the impact of these test on RT-PCT posi-
tivity rates was likely limited.

In addition to the wide range of testing rates, the types 
of tests used may also impact comparability as the 
relative sensitivity and specificity of antigenic and 
RT-PCR tests differ [16,17]. A country which used the 
more sensitive RT-PCR test such as Sweden may have a 
higher positivity rate vs another country with a higher 
proportion of antigenic testing. In England, the high 
proportion of antigenic testing may in part explain the 
relatively low positivity rate, although testing strategy 
and testing rate likely played a more important role.

Overall, data systems and data management were 
similar across countries and likely created only small 
hurdles to comparability. One notable exception was in 
England where all results for at-home antigenic tests 
were recorded in national databases.

Case definitions were generally similar, although some 
variation did exist between countries in the defini-
tion of a reinfection. At the time of this study, cases of 
reinfection were uncommon so these differences were 
likely to have had little impact on comparability.

While our study identified several important differ-
ences in surveillance systems, it also had several limi-
tations. First, our study collected data for a single time 
point around May 2021. Surveillance systems can be 
highly dynamic and our study was not able to consider 
these changes.

Second, our study focused on the systematic features 
of surveillance systems but did not consider other pos-
sibly important factors in system performance such as 
population adherence to recommendations. Adherence 
can be differentially impacted by cultural or socioeco-
nomic factors, country or region, symptom severity or 
other factors which may create important biases in 

testing results. Other factors outside the surveillance 
systems that were not measured include current con-
trol measures in place such as school closings and the 
physical availability of tests. However, country repre-
sentatives did not feel that testing was impacted by a 
lack of available tests during the study period.

Our study was also limited to six European countries. 
International comparisons are not limited to European 
countries and analysing international differences in 
surveillance systems and indicator comparability is 
important to draw global lessons. Regional differences 
within countries were also not analysed, although 
these differences may impact surveillance system 
organisation, performance and testing uptake.

Reporting delays and how they are handled when 
calculating incidence rates were not well detailed 
in our study despite the fact that these may impact 
comparability.

Lastly, our study was limited to the consideration of case 
detection and incidence calculation. Understanding the 
comparability of other indicators such as hospitalisa-
tion or death rates is also important to conduct mean-
ingful country comparisons.

Our study highlighted the difficulty of direct country 
comparisons of COVID-19 incidence rates and showed 
important differences in testing rates due in part to 
systematic differences in surveillance systems. While 
knowledge of these differences is useful when compar-
ing countries, completing an in-depth surveillance sys-
tem analysis every time a direct country comparison is 
undertaken is an unrealistic objective. However, many 
of the systematic differences such as testing access, 
target populations and data collection were ultimately 
reflected in the testing and positivity rates in our 
study. Systematically including testing information and 
positivity rates in international incidence comparisons 
could be a first step towards reducing the biases in 
these comparisons created by surveillance system dif-
ferences. This approach may be particularly important 
for institutions providing publicly available data and 
infographics (maps, charts etc.) which directly com-
pare incidence rates.

Along with simply presenting testing rates alongside 
incidence when comparing countries, other possible 
solutions may include the creation of new indicators, 
although more research is needed in this area to create 
robust and useful measures. Analysing the relationship 
between incidence and excess deaths may also provide 
important insight as might indicators including hos-
pitalisations, deaths and hospital and ICU occupancy 
rates. Other relevant indicators from outside of the 
health system may include sewage surveillance data.

Important biases exist regarding asymptomatic testing 
as well as the use and recording of at-home antigenic 
tests. Enhancing incidence comparability in Europe 
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may require better harmonisation of recommenda-
tions and practices at the European Union (EU) level on 
these aspects through the work of ECDC, WHO Regional 
office Europe or EU countries.
Other approaches to comparisons that do not rely on 
testing may include syndromic surveillance. Trends 
in incidence may also be relevant particularly when 
looking at the impact of control measures or other 
cases where the precise number of infections is not 
necessary.

Conclusions
Our study showed the fundamental difficulty of com-
paring COVID-19 incidence across countries within 
Europe. Despite potential biases, these compari-
sons remain important as we move towards endemic 
COVID-19 circulation and post-pandemic surveillance. 
Systematically including the testing information when 
comparing incidence rates, taking into account other 
indicators or using representative, internationals sur-
veys such as the COVID-19 Infection Survey in the UK 
[18] may help to improve these comparisons and the 
valuable lessons they provide.

COVID-19 Study Group members
Antonino Bella, Martina Del Manso, Daniele Petrone, Patrizio 
Pezzotti, Chiara Sacco (Department of Infectious Diseases, 
Istituto Superiore di Sanità, Rome, Italy), Annasara Carnahan, 
Anine Kongelf, (Public Health Agency of Sweden, Stockholm, 
Sweden), Dieter Van Cauteren (Department of epidemiology 
and infectious diseases, Sciensano, Brussels, Belgium).

Acknowledgements
The authors would like to thank colleagues at the European 
Centre for Disease Prevention and Control (ECDC) for their 
valuable feedback on methods and help with study logistics.

Conflict of interest
None declared.

Authors’ contributions
M.P. devised the project. M.P., P.A., and M.D. designed the 
data collection method.

M.P., P.A., M.D., C.B., I.C.-M., M.F., A.M.-U., D.M., A.P., J.R., 
F.R., M.R., L. C. R. collected data.

M.P. led the writing of the manuscript. D.C. and B.C. super-
vised the project. All authors provided critical feedback and 
helped shape the research, analysis and manuscript.

COVID-19 study group members participated in data collec-
tion and provided critical feedback on analysis and manu-
script writing.

References
1.	 Parczewski M, Ciechanowicz A. Molecular epidemiology of 

SARS-CoV-2: a review of current data on genetic variability 

of the virus. Pol Arch Intern Med. 2020;131(1):63-9. PMID: 
32785209 

2.	 Eurosurveillance editorial team. Updated rapid risk 
assessment from ECDC on the outbreak of COVID-19: increased 
transmission globally. Euro Surveill. 2020;25(9):2003051.  
PMID: 32156331 

3.	 Alfano V, Ercolano S. The Efficacy of Lockdown Against 
COVID-19: A Cross-Country Panel Analysis. Appl Health Econ 
Health Policy. 2020;18(4):509-17.  https://doi.org/10.1007/
s40258-020-00596-3  PMID: 32495067 

4.	 Voigt A, Omholt S, Almaas E. Comparing the impact of 
vaccination strategies on the spread of COVID-19, including 
a novel household-targeted vaccination strategy. PLoS 
One. 2022;17(2):e0263155.  https://doi.org/10.1371/journal.
pone.0263155  PMID: 35108311 

5.	 Our World in Data. Where our work on the Coronavirus 
pandemic is used in media and research. [Accessed: 15 
Mar 2022]. Available from: https://ourworldindata.org/
covid-media-coverage

6.	 Mach KJ, Salas Reyes R, Pentz B, Taylor J, Costa CA, Cruz SG, et 
al. News media coverage of COVID-19 public health and policy 
information. Humanit Soc Sci Commun. 2021;8(1):220.  https://
doi.org/10.1057/s41599-021-00900-z 

7.	 Han E, Tan MMJ, Turk E, Sridhar D, Leung GM, Shibuya K, et al. 
Lessons learnt from easing COVID-19 restrictions: an analysis 
of countries and regions in Asia Pacific and Europe. Lancet. 
2020;396(10261):1525-34.  https://doi.org/10.1016/S0140-
6736(20)32007-9  PMID: 32979936 

8.	 Milcent B. Covid-19: pourquoi l’Allemagne fait mieux que la 
France. [COVID-19: why Germany is doing better than France]. 
Paris: RTL; 2020. French. Available from: https://www.rtl.fr/
actu/international/covid-19-pourquoi-l-allemagne-fait-mieux-
que-la-france-7800808358

9.	 Pagel C, McKee M. Why is England doing worse against 
Covid than its European neighbours? London: The 
Guardian. [Accessed: 17 Mar 2022] Available from: https://
www.theguardian.com/commentisfree/2021/oct/07/
england-vaccine-just-plus-europe-covid

10.	 European Parliament. Assessment of COVID-19 
surveillance case definitions and data reporting in the 
European Union. 2020. Available from: https://www.
europarl.europa.eu/RegData/etudes/BRIE/2020/652725/
IPOL_BRI(2020)652725_EN.pdf

11.	 Wieler L, Gottschalk R. Emerging COVID-19 success story: 
Germany’s strong enabling environment. Oxford: Our World 
in Data. [Accessed: 20 Feb 2022]. Available from: https://
ourworldindata.org/covid-exemplar-germany-2020

12.	 Kuppalli K, Gala P, Cherabuddi K, Kalantri SP, Mohanan 
M, Mukherjee B, et al. India’s COVID-19 crisis: a call for 
international action. Lancet. 2021;397(10290):2132-5.  https://
doi.org/10.1016/S0140-6736(21)01121-1  PMID: 34000256 

13.	 European Centre for Disease Prevention and Control 
(ECDC). COVID-19 surveillance guidance, Transition from 
COVID-19 emergency surveillance to routine surveillance of 
respiratory pathogens. Stockholm: ECDC; 2021. Available 
from: https://www.ecdc.europa.eu/en/publications-data/
covid-19-surveillance-guidance

14.	 Eurostat. Population and Demography Database, Database 
Population on 1 January by age and sex. Luxembourg: 
Eurostat. [Accessed: 25 Sep 2023] Available from: https://
ec.europa.eu/eurostat/web/population-demography/
demography-population-stock-balance/database

15.	 Ma Q, Liu J, Liu Q, Kang L, Liu R, Jing W, et al. Global 
Percentage of Asymptomatic SARS-CoV-2 Infections Among the 
Tested Population and Individuals With Confirmed COVID-19 
Diagnosis: A Systematic Review and Meta-analysis. JAMA 
Netw Open. 2021;4(12):e2137257.  https://doi.org/10.1001/
jamanetworkopen.2021.37257  PMID: 34905008 

16.	 Brümmer LE, Katzenschlager S, Gaeddert M, Erdmann C, 
Schmitz S, Bota M, et al. Accuracy of novel antigen rapid 
diagnostics for SARS-CoV-2: A living systematic review and 
meta-analysis. PLoS Med. 2021;18(8):e1003735.  https://doi.
org/10.1371/journal.pmed.1003735  PMID: 34383750 

17.	 Dinnes J, Deeks JJ, Adriano A, Berhane S, Davenport C, Dittrich 
S, et al. Rapid, point-of-care antigen and molecular-based tests 
for diagnosis of SARS-CoV-2 infection. Cochrane Database Syst 
Rev. 2020;8(8):CD013705. Epub20200828. PMID: 32845525 

18.	 Office for National Statistics (ONS). COVID-19 
Infection Survey. Newport: ONS. [Accessed: 15 May 
2022]. Available from: https://www.ons.gov.uk/
surveys/informationforhouseholdsandindividuals/
householdandindividualsurveys/covid19infectionsurvey.

19.	 European Centre for Disease Prevention and Control (ECDC). 
Response Measures Database (RMD). Stockholm: ECDC; 13 
Oct 2022. Available from: https://www.ecdc.europa.eu/en/
publications-data/response-measures-database-rmd



12 www.eurosurveillance.org

License, supplementary material and copyright
This is an open-access article distributed under the terms of 
the Creative Commons Attribution (CC BY 4.0) Licence. You 
may share and adapt the material, but must give appropriate
credit to the source, provide a link to the licence and indicate 
if changes were made. 

Any supplementary material referenced in the article can be 
found in the online version.

This article is copyright of the authors or their affiliated in-
stitutions, 2023.


