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Final Publishable Executive Summary 
The aim of the European monitoring of excess mortality for public health action 
(EuroMOMO) is to operate coordinated real-time mortality monitoring and analyses in 
as many European countries as possible using a standardised approach so that signals 
between countries become comparable. Through this, EuroMOMO aims to enhance the 
European capacity to assess and manage serious public health risks such as pandemic 
influenza and other emerging infections, as well as environmental conditions with an 
impact on public health, e.g. heat waves or cold snaps. 
 
Routine activities are addressing the following specific objectives  

a) Quality-checked weekly report of crude mortality report for each studied 
country and age group  

b) Weekly or mortality report for delays in reporting for each studied country and 
age group 

c) Weekly comparison of data with expected (calendar-based) mortality for each 
studied country and age group 

d) Weekly or report on sustained excess mortality patterns for each studied 
country and age group 

e) Comparison of European mortality patterns with influenza- and climate-related 
patterns 

 
Specific objectives for year 2013 were,  

f) Training of member state officials in the operation of mortality monitoring 
g) Training of member state officials in the use of mortality monitoring outputs for 

preparedness and crisis management.  
 
The aim of this final report is to document that the network is meeting its objectives 
and deliverables by outlining the outcome, quality and sustainability of the work. 
 
In 2013 the EuroMOMO network has worked in accordance with the general and 
specific aims. Local mortality data from participating countries or regions have been 
pooled at the network hub every week and an estimation of the crude number of 
deaths and expected baseline for all partner institutes participating in that specific 
week, adjusted for heterogeneities between participating counties have been produced 
(c.f. objective a-d). Each Friday the weekly bulletin has been uploaded to the public 
part of www.euromomo.eu, the more elaborated and country-specific analyses have 
been published at the restricted website and a link has been distributed via e-mail to 
relevant parties in ECDC, WHO and the network. The staff at the hub rendered 
technical and statistical assistance to data-providing partners when needed, and they 
have offered a one day training session in connection to the EuroMOMO 2013 plenary 
meeting and provided training on two occasions during country visits to potential data 
providers to introduce and assist in setting up the system.  
 
Mortality patterns show strong seasonality with higher number of weekly deaths in 
winter than in summer. Peaks in excess mortality in addition to such normal seasonal 
variation can be observed during winter and during summer periods and have mainly 
been attributed to epidemics of influenza as well as environmental factors such as 
heat waves and cold snaps. Although EuroMOMO’s first aim is to detect and report 
acute weekly excess mortality above normal seasonal levels in a timely manner, 
annual pooled estimates of winter excess mortality may be useful to assess the 
burden of epidemics and to compare between seasons. A prototype for a crude 
seasonal impact report was prepared and a format for a standard seasonal report 
based on considerations of the robustness of the model, the timeliness of reporting, 
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and the usefulness of information for public health action, which can be applied to the 
future winter seasons was suggested.  
 
Additionally an approach to nuancing the excess estimates even further was explored 
at a workshop in November 2012. The workshop was organised in collaboration with 
ECDC and the focus was on estimating influenza related excess mortality (FluMOMO) 
taking into account influenza activity and temperature. Here the work towards 
estimating the seasonal impact of influenza and cold on the mortality pattern was 
initiated (objective e). Throughout 2013 this work has continued and two working 
groups were set up (working towards modelling temperature and influenza 
respectively) in June at the EuroMOMO annual plenary meeting where FluMOMO was 
also discussed. 
 
The EuroMOMO continuously strive to expand the geographical coverage of the 
network. Many non-data-providing countries do not yet have the infrastructure to 
carry out real time monitoring of mortality and this makes expansion more 
challenging. Whenever possible, informal talks with interested parties about the 
practicalities, importance and the usability of real time mortality monitoring were 
carried out, as well one article was published and seven presentations were held at 
international conferences or seminars in Italy, France, South Africa, England, Sweden, 
Belgium and Turkey in order to increase awareness and stress the applicability and 
usefulness of the data generated. This has risen interest amongst shareholders and 
potential data-providing institutions and it is our notion that important steps on the 
road to real time mortality monitoring in terms of changing or established the logistics 
etc. in interested countries were taken during 2013. Three formal country visits to 
potential data providers or other interested groups were carried out during 2013, to 
introduce and assist in setting up the system. Also interested parties were invited to 
the EuroMOMO plenary meeting in Copenhagen in June. In September 2013 Estonia 
began taking part in the weekly mortality monitoring after representatives from the 
hub had been there to assist the national experts in setting up the system. 
 
To ensure network progress and quality and credibility of the EuroMOMO output, the 
coordination team have been communicating on a regular basis, both formalised 
during four teleconferences or physical meetings. The coordination team review the 
draft bulletin each Thursday. During the annual plenary meeting the advisory board 
met. The advisory board advises on how to bring forward the scope of the network, 
oversees the progress and outcome, and ensures the quality and relevance for the 
European added value. The role of the advisory board is to ensure the networks 
sustainability, that mortality monitoring can be expanded across Europe and possibly 
worldwide and that the output is well embedded in the European agenda. The 
discussion at the meeting resulted in a number of recommendations which is, or will 
be, incorporated in EuroMOMO. 
 
The mortality pattern during the Winter 2012/13 showed a sustained winter peak of 
excess all-cause mortality among those aged 65 years and older. Excess mortality 
started in week 01/2013, peaked in week 10/2013 and returned to normal levels 
around week 17/2013. Cumulative winter excess mortality among older people 
(cumulated from week 40/2012 to week 19/2013) showed excess mortality levels 
higher than those seen in the past three winters. 
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Individual country analysis showed a diverse temporal pattern of all-cause mortality in 
people aged 65 years and above. While in some countries mortality increased at the 
end of 2012 (Denmark, Ireland, Sweden, England and Scotland), the increases 
observed in other countries started some weeks later in the beginning of 2013 
(Belgium, France, Germany (Hessen and Berlin), Netherlands, Switzerland).  
 
Yet other countries (Finland, Greece, Portugal, Spain) had no or only very moderate 
mortality increases (i.e. to around 2 z-scores or less above the baseline).  
 
The highest excess mortality with peak values of around 6 z-scores was observed in 
Denmark, where influenza activity was dominated by A(H3N2) circulation. The 
mortality pattern may be explained by the pattern of influenza activity this season in 
Europe, but other factors such as the long, cold winter may also have contributed. 
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Initial scope of the operating grant 

Mission and vision of the operating grant 

Measures of mortality are among the most important indicators for public health. All 
European Union member states collect all-cause mortality data in order to facilitate 
planning, monitoring annual trends of diseases and evaluating public health 
interventions. However, there is little tradition of conducting timely monitoring of 
mortality. This lack of timely collection, analysis and interpretation is a limitation when 
it comes to the assessment of the health impact of events that may lead to sudden 
changes in mortality such as major epidemics, extreme temperatures as well as 
deliberate or accidental release of biological or chemical agents. In the DG Sanco 
supported project EuroMOMO we developed a coordinated approach to real-time 
mortality monitoring across Europe. This system is ready to apply among countries 
that are able to meet the minimal requirements for mortality monitoring. Currently, 
the weekly output (the mortality bulletin at www.euromomo.eu) is based on data 
submitted from 15 countries. 
 
The EuroMOMO network demonstrated how a timely, standardised and coordinated 
approach to mortality monitoring increases the European capacity to assess the 
impact of events with a potential impact on public health, including the 2009/10 
influenza A(H1N1) pandemic. Without EuroMOMO, Europe would have been less well 
prepared for the pandemic. In addition, EuroMOMO was pivotal to facilitate country-
specific in-depth analyses of influenza-associated mortality in general or the impact of 
the pandemic more specifically. 
 
Our mission is to reinforce the EU's preparedness to respond to potential risk by a 
continued operation of the EuroMOMO network. The vision is further to extent the 
collaboration by adding new countries to the network. By training activities, partners 
will learn and exchange best practice on how to apply data from real-time mortality 
monitoring for risk assessment, in particular as regards cross-border threats and the 
management of the public health response to emergencies. 
 

General objectives of the organisation and its main activities  

The general aim of this project is to operate coordinated real-time mortality 
monitoring and analysis across as many European countries as possible, in order to 
improve the capacity to assess risks associated with major health threats, including 
pandemic influenza and other infectious or non-infectious public health events with a 
severe impact. 
 
Routine activities are addressing the following specific objectives  

a) Quality-checked weekly report of crude mortality report for each studied 
country and age group  

b) Weekly or mortality report for delays in reporting for each studied country and 
age group 

c) Weekly comparison of data with expected (calendar-based) mortality for each 
studied country and age group 

d) Weekly or report on sustained excess mortality patterns for each studied 
country and age group 

e) Comparison of European mortality patterns with influenza- and climate-related 
patterns 

 
Specific objectives for work year 2013 are,  
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f) Training of member state officials in the operation of mortality monitoring 
g) Training of member state officials in the use of mortality monitoring outputs for 

preparedness and crisis management. The emphasis will be on cross-border 
threats and the management of the public health response to European 
emergencies. Activities are described under point 2.4 

 
To meet the objectives a-e) we use the previously developed EuroMOMO algorithm 
and procedures that have been applied as a common tool for producing weekly 
indicators, including: Observed number of all-cause deaths, expected number of 
deaths (baseline), number of deaths corrected for delay in data transmission, 
deviations from the baseline: Difference between observed and expected number of 
death, expressed in numbers and as standard deviation scores (z-scores) for instant 
comparison. 
 
The indicators are reported by the total population and by age group (<5 years, 5 - 
14, 15 - 64, >=65), reflecting the same age groups that are used by the European 
Influenza Surveillance Network (EISN). Details on the EuroMOMO algorithm are 
descibed in the 2013 workplan. 
 
Partners run the common algorithm on their mortality data to compute the agreed 
indicators and sent the agreed weekly results to the network hub, where they are 
stored in a central database. At the hub all received results will be quality checked. 
For the countries where the statistical software Stata® is not available, the algorithm 
may be run for the country by the project hub and results then sent back to the 
partner institute. The network hub is responsible for maintenance of the algorithm as 
well as for technical support and guidance for the participating countries and to those 
intending to participate. 
 
The hub pooles data from participating countries every week and produces a 
estimation of the crude number of deaths and expected baseline for all partner 
institutes participating in that specific week, adjusted for heterogeneities between 
participating counties. At the hub level mortality outputs are compared with prevailing 
influenza- and climate-related patterns when necessary. When there are excess 
mortality signals the hub invites partners to carry out and report in depth analysis of 
their national data and facilitates communication with risk assessment at ECDC. 
 
The network hub maintains a website where the weekly European mortality report is 
published (www.euromomo.eu). The mortality report is updated every week on Friday 
afternoon. The results from the participating countries and pooled analysis are 
accessible to the participating institutes and the European international public health 
counterparts. In accordance with country requests, only pooled results are released 
for public viewing. Details on the reporting are described in the annexed workplan 
2013 

Summary of the organisation's work programme for 2013  

Apart from the routine network activities described under section 1.5.4 and in the 
attached work plan the following activities are planned for the year 2013: 
To meet objectives f+g (see section 1.5.4) the network hub will offer member state 
officials training in the operation of the common EuroMOMO algorithm used for 
mortality monitoring as well as in the use of mortality monitoring outputs for risk 
assessment. The training will be conducted during the annual network meeting, by 
weekly application of the MOMO algorithm and analysis of national data (learning-by-
doing), and by individual long-distance training via email and telephone 
communication where necessary. 
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Training by weekly application of the MOMO algorithm, analysis and 

communication of outputs. 

A very important method for member states of acquiring expertise in mortality 
monitoring is to actually engage in regular mortality monitoring activities and to 
analyse outputs repeatedly and in evolving contexts (learning-by-doing). Using all-
cause mortality from vital statistics for public health monitoring purposes is a new 
concept and comprehensive knowledge about the meaning of mortality patterns is not 
yet available. Therefore, participation in weekly EuroMOMO mortality monitoring, with 
the effective use of its IT tools, is the cornerstone of increasing the member states 
knowledge of cross-border risks and management of the public health response to 
these. 
 
Training during the annual network meeting 2013 
The annual network meeting invites both, existing network partners as well as 
participants from countries not yet represented in the network. The meeting is 
scheduled to be held in Denmark. 
During the meeting training courses will be held both for existing and for new partners 
addressing the following topics 

• Technical aspects of the EuroMOMO algorithm: Principle, applications, 
maintenance, standard operations, problem solution 

• Assessment of mortality monitoring outputs (both national and European) 
• Using all-cause mortality outputs for preparedness and crisis management 

A detailed curriculum will be developed in the months prior to the training courses by 
network experts under the lead of the network hub and in consultation with the 
networks coordination team. Training will be conducted by the network hub and 
volunteering network experts. 
 
Individual long distance training 
The network hub will offer support on an individual basis to any EuroMOMO partner 
should the need arise. The support includes advice and training in the analysis and 
assessment of mortality outputs as well as facilitating risk communication between 
member states and relevant European agencies, such as ECDC and WHO Europe. 
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Synergies of the organisation's activities with the priorities of the WP 

2012  

The EuroMOMO network, coordinating timely mortality monitoring across European 
countries contributes to the 2012 workplan’s first objective: Improve citizans health 
security. In particular the action points 3.1.1.1 Public health preparedness and 
response training and exercises: 
The activities of the EuroMOMO network improve the member states capacity for 
generic preparedness and response by providing data that support crisis management 
and evaluate impact of public health interventions and by providing training to 
generate, analyse and use such data for risk assessment. It increases in particular the 
capacity to deal with pandemic influenza and tackle European health threats by 
providing real-time data on deaths related to pandemic influenza, newly emerging 
infections, bioterrorism and other threats, heat waves, cold snaps etc. The data may 
serve as early warning of impending catastrophes and will provide rapid assessment of 
the impact of threats to guide further policy development and risk management. 
 
However, the methodology of mortality monitoring is complex and the analysis of 
patterns of all-cause mortality needs extensive training and a framework for sharing 
expertise and practices. Using all-cause mortality from vital statistics for public health 
monitoring purposes is a new concept and comprehensive knowledge about the 
interpretation of mortality patterns is not yet available. Therefore, participation in 
weekly EuroMOMO mortality, with the effective use of its IT tools, is the cornerstone of 
increasing the member states knowledge of cross border risks and management of the 
public health response to these. 
 
The EuroMOMO network utilizes an innovative IT tool (the EuroMOMO algorithm) 
which is pivotal for the operation of the network. The EuroMOMO algortihm is an 
information source for preparedness. One important feature is the delay adjustment, 
which allows for a comparison between countries albeit the reporting delays is 
different between EU member states. Training in EuroMOMO will be part of the 
proposed activity.   
The EuroMOMO network aims at exchange of expertise in the area of mortality 
monitoring in order to share best practices across European member states. 
 
The common EuroMOMO approach to mortality monitoring has a clear added European 
value: 

• Participation ensure a timely collection of mortality data across member states 
• The use of a common statistical model ensure that figures on excess mortality 

are comparable across member states 
• The collection of data across several member states supports communication 

and risk assessment – to address if a health threat is unique for a member 
state or is common for several member states 

• Changes in mortality may not be visible in small countries, but when added up, 
important patterns or trends may be recognized and facilitate risk assessment 
and management. 

 

Dissemination strategy (external dissemination) 

The proposed project is pivotal for tackling health threats in Europe and therefore 
addresses a wide audience both on the national and European level. Stakeholders of 
the project are, apart from the EURO-MOMO partners and institutions: 
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Health professionals, health authorities and decision makers at national and EU level, 
in particular public health officials involved in pandemic preparedness. DG SANCO, 
ECDC, EUROSTAT, public health, surveillance and statistical institutions in European 
(EU, EFTA/EEA + non-EU) countries. Other European networks of related issues will be 
addressed, the scientific community and the general public. 
 
To make the results and deliverables available to the stakeholders of the network, to 
build and to sustain a network of partners for sharing and disseminating the results 
and network outputs, a dissemination plan based on stakeholder analysis has been 
developed. 
The network coordination will handle the communication and information flow in the 
project. 
 
The open access network website will be further developed and maintained to 
disseminate regularly updated results and information. The website will serve as an 
Internet source that can be used by all target groups including the general public. 
The website will also contain a password restricted section, which, regularly updated 
by the network coordination, will be used as a communication/ discussion/information 
forum for network partners. EURO-MOMO partners will be in regular contact with the 
project coordination also by email and information will be disseminated through 
annual plenary meetings. 
 
Network results will be disseminated to the scientific and public health community by 
the participation in scientific conferences such as ESCAIDE, publication in peer-
reviewed journals including Eurosurveillance, through the website and network 
reports. In particular a weekly European mortality report will be published on the 
networks website. The mortality report will be updated every week on Friday 
afternoon 
 
Health authorities and decision makers will receive information on the networks 
progress and outcomes through the advisory board but also through scientific 
publications and the website. 
The annual report on the network progress, reports from plenary and Advisory Board 
meetings will be published on the MOMO website. 
 
Representatives from EU (and EFTA/EEA) countries not yet member of the EuroMOMO 
network will be invited to the annual plenary meeting to train participants in mortality 
monitoring as well as to expand the network 
 

Evaluation strategy  

The goal of EURO-MOMO is to increase the capacity to detect and manage health 
threats including pandemic influenza, by operating and expanding a network of real-
time mortality monitoring and by using a common approach across European 
countries. 

In order to reach this goal the scientific quality and the acceptability/feasibility of the 
project outcome for the European Member states will be evaluated according to the 
plan detailed below: 

In order to ensure both the scientific quality and the acceptability we are installing 
adequate network management including a coordination team and an advisory board. 
The advisory board will be consulted at least once during the accounting year to give 
their view on the draft reports and on other deliverables. This mechanism of peer 
review will not only ensure the scientific quality of the reports, but will also facilitate 
EU wide acceptance of the conclusions drawn in the report. 
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During the accounting year, the performance of the project will be monitored and 
evaluated with regard to quality and adherence to time plan and budget. Evaluation 
will be carried out by reviewing meeting minutes, network peer review of draft 
reports. Progress against milestones and deliverables will be measured using 
indicators specified below. 

All activities of the accounting year will be evaluated at the end of the accounting year 
to verify if the objectives have been met. The final evaluation will be carried out by 
the coordination team in the last 3 months of the accounting year. 

In 2011/2012 a large external evaluation of the EuroMOMO network has been carried 
out by ECDC. At the time of submission of this application, the evaluation results have 
not yet been published, but -once available- the recommendations of this evaluation 
will be implemented in the EuroMOMO network during 2012. 
It would not be prudent to repeat an external evaluation after such short interval, 
therefore this application does not contain an external evaluation in the year 2013. 
 
The following indicators will be used for evaluation process: 
Indicator; target value description; month of completion 

Weekly European Mortality monitoring ; Consensus model implemented in countries, 
Mortality data published on web weekly (apart from bank holidays periods); M12 
Coordination team meetings; Minutes from four meetings annually (either physical 
meetings or teleconferences); M12 
Training curriculum, curriculum finalised, M 5 
Plenary meetings; Report of plenary meeting including training activities on time; M 6 
Advisory Board meeting; Reports, on time; M 6 
Final technical and financial report; Report on time; M 12 + 2 
Publication of results in peer-reviewed journals; At least one accepted during 
accounting year; M12 
Participation in international conferences; At least 1 conferences attended; M12 
Website development and update; Website updated regularly, Developments 
according to needs identified in e.g. plenary meetings; M 12 
Evaluation; Evaluation report included in the final report; M12 
 
Coordination with other organisations in the field 

The EuroMOMO network maintains close collaboration with European organisations 
dedicated to public health preparedness and response such as ECDC, WHO Regional 
Office for Europe as well as with the Centers of Disease Control and Prevention in 
Atlanta, US. 
 
ECDC and WHO Europe officials have direct access to the EuroMOMO restricted 
website, which publishes country specific mortality estimates each week. 
Furthermore the EISN (European Influenza Surveillance network) is sharing the 
preliminary Weekly influenza Surveillance Overview with the EuroMOMO network hub 
ahead of publication, so that up-to-date influenza surveillance data are available for 
risk assessment of mortality monitoring outputs. 
 
WHO Europe has been funding mortality monitoring activities of countries belonging to  
Non EU/EEA countries) and is interested in expanding mortality monitoring including 
training and capacity building to the wider European Region. 
 
The EuroMOMO network shares a close collaboration with the mortality monitoring 
team at CDC Atlanta, exchanging expertise and methodologies in order to achieve 
harmonisation of mortality monitoring methodology and therewith comparable 
estimates of mortality burdens world wide. 
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Deliverables of the operating grant 

Deliverable 01:  

Title of deliverable Annual plenary network meeting 

Deliverable number in 

grant agreement 

1 

Nature  

(eg. report, book, website 

etc.) 

Written report of the annual plenary meeting, sent to 
the participants, representatives from the network 
who were not present. The report was also placed in 
the closed web section. 

Delivery date to CHAFEA  6 

Specific remarks on this 

deliverable 

A plenary meeting of the whole EuroMOMO network 
and participants from EU countries not yet part of 
EuroMOMO. 

Can the deliverable be 

published at CHAFEA's 

project database? 

Yes 

 

Deliverable 02:  

Title of deliverable Weekly European mortality monitoring 

Deliverable number in 

grant agreement 

2 

Nature  

(eg. report, book, website 

etc.) 

Weekly European Mortality estimates published on 
website (euromomo.eu) 

Delivery date to CHAFEA  12 

Specific remarks on this 

deliverable 

Only the present bulletin is available online, former 
bulletins can be obtained on request. 

Can the deliverable be 

published at CHAFEA's 

project database?  

Yes 

 

Deliverable 03: 

Title of deliverable Prototype of season impact report 

Deliverable number in 

grant agreement 

3 

Nature  

(eg. report, book, website 

etc.) 

Prototype for the impact of influenza on mortality at 
the end of the influenza season (prototype for 
2012/2013 season). Written suggestion for format for 
network members and commission. 
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Delivery date to CHAFEA  3-14 

Specific remarks on this 

deliverable 

 

Can the deliverable be 

published at CHAFEA's 

project database?  

Yes 

 

Deliverable 04: 

Title of deliverable EuroMOMO algorithm 

Deliverable number in 

grant agreement 

4 

Nature  

(eg. report, book, website 

etc.) 

IT tool (Stata packages) for generating national 
weekly mortality estimates 

Delivery date to CHAFEA   

Specific remarks on this 

deliverable 

Minor changes has been made on the Stata .do file, 
this has been communicated or circulated through e-
mail and via teleconferences and at the plenary 
meeting. Also the hub has assisted in minor local 
adjustments when needed by partnering countries. 

Can the deliverable be 

published at CHAFEA's 

project database?  

Not applicable 

Deliverable 05: 

Title of deliverable EuroMOMO website 

Deliverable number in 

grant agreement 

5 

Nature  

(eg. report, book, website 

etc.) 

Website dedicated to the EuroMOMO project 

Delivery date to CHAFEA   

Specific remarks on this 

deliverable 

The euromomo.eu website is an essential means for 
dissemination of results and it was updated weekly 
with the mortality bulletin throughout 2013. During 
the year minor changes to the existing website was 
carried out (the bulletin was moved to the front page, 
Z scores for participating countries are now available 
and a list of countries included in the pool analyses is 
specified) and the foundation for a new and improved 
website has been laid. 

Can the deliverable be 

published at CHAFEA's 

project database?  

Not applicable 
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Deliverable 06: 

Title of deliverable Teaching course materials and report 

Deliverable number in 

grant agreement 

6 

Nature  

(eg. report, book, website 

etc.) 

Teaching course for new and existing network 
partners, part of the annual meeting 

Delivery date to CHAFEA  6 

Specific remarks on this 

deliverable 

The training was conducted by the  network hub and 
volunteering network experts and took its point of 
inspiration in the A-MOMOpack V4.3 – GUIDEBOOK - 
Mortality Monitoring, Total population and subgroups, 
Principle and implementation and the Work Package 7 
Report: A European algorithm for a common 
monitoring of mortality across Europe and addressed 
the following topics: 
• Technical aspects of the EuroMOMO algorithm: 

Principle, applications, maintenance, standard 
operations, problem solution 

• Assessment of mortality monitoring outputs (both 
national and European) 

Part of the report of the plenary meeting 

Can the deliverable be 

published at CHAFEA's 

project database?  

Yes 

 

Deliverable 07: 

Title of deliverable Advisory Board meeting 

Deliverable number in 

grant agreement 

7 

Nature  

(eg. report, book, website 

etc.) 

Written report sent to recipients and placed in the 
restricted website.  

Delivery date to CHAFEA  6 

Specific remarks on this 

deliverable 

This meeting should document and ensure network 
progress and quality. Part of the report of the plenary 
meeting 

Can the deliverable be 

published at CHAFEA's 

project database?  

Yes 
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Deliverable 08: 

Title of deliverable Evaluation report 

Deliverable number in 

grant agreement 

8 

Nature  

(eg. report, book, website 

etc.) 

Documentation that network achieved its objectives. 
Written report , part of final report, published on web 
site and send to stakeholders 

Delivery date to CHAFEA  3-14 

Specific remarks on this 

deliverable 

Part of the final report 

Can the deliverable be 

published at CHAFEA's 

project database?  

yes 

 

Deliverable 09: 

Title of deliverable Final report 

Deliverable number in 

grant agreement 

9 

Nature  

(eg. report, book, website 

etc.) 

Written and web published report: Outcomes including 
evaluation. Send to stakeholders, published on public 
website. Documentation of outcome, quality and 
sustainability, including financial report 

Delivery date to CHAFEA  3-14 

Specific remarks on this 

deliverable 

 

Can the deliverable be 

published at CHAFEA's 

project database?  

yes 
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Operating Grant implementation 

Organization and planning 

Weekly mortality monitoring in Europe: 
In 2013 the EuroMOMO network has worked in accordance with its general and 
specific aims which are to develop and operate a real time monitoring of overall 
mortality in Europe using a standardised, coordinated approach so that signals 
between countries become comparable. And through this, to enhance the European 
capacity to assess and manage serious public health risks such as pandemic influenza 
and other emerging infections, as well as environmental conditions with an impact on 
public health, e.g. heat waves and cold snaps. Data providing network partners have 
run the A-MOMO algorithm on local data and through that obtained national mortality 
estimates. Subsequently local mortality data have been pooled at the network hub on 
a weekly basis and an estimation of the crude number of deaths and expected 
baseline for all partner institutes participating in that specific week, adjusted for 
heterogeneities between participating counties have been produced. Each Friday the 
weekly bulletin has been uploaded to the public part of euromomo.eu and the more 
elaborated and country-specific analyses have been published at the restricted website 
which can be accessed by the data providing parties and relevant groups from e.g. 
ECDC and WHO. During 2013 49 bulletins were published with data from on average 
15-16 countries or regions. Only during Easter and Christmas the bulletin was not 
released. During these three weeks, however, mortality data from countries who ran 
the A-MOMO algorithm for local use, was nevertheless received, enabling monitoring 
of the development in these countries and retrospective analyses.  
 

 
Figure 1 - Number of participating countries in the weekly mortality 

monitoring bulletin (blue) in 2013. Grey = Data received but bulletin not 

published. 

Website development and update 

The euromomo.eu website is an essential means for dissemination of results and it 
was updated weekly with the mortality bulletin throughout 2013. During the year 
minor changes to the existing website was carried out to improve the experience for 
the reader (the bulletin was moved to the front page, Z scores for participating 
countries are now available and the countries included in the pool analyses is listed). 
During 2013 the foundation for a new and even more user friendly website was laid.  

 

Collaboration with ECDC and WHO 

From the beginning of the initial pilot project in 2008, relevant groups from ECDC and 
WHO have been updated on the progress of the project on a regular basis and have 



 
 

 Final Report – CHAFEA Operating Grant 
 

March 2014 I  21 

participated in meetings, etc. Since March 2013 a short comment and a link to the 
weekly EuroMOMO bulletin has been included in the Weekly influenza surveillance 
overview as well as in the Euroflu – Weekly Electronic Bulletin. In November 2013 
Kåre Mølbak and Anne Mazick from the EuroMOMO hub went to Stockholm to meet 
with the EI team at ECDC to present the work of EuroMOMO, and to discuss and 
improve the integration of EuroMOMO outputs in ECDC products (e.g. WISO) and 
explore additional areas of collaboration.  

 

Training 

An important method for member states to obtain expertise in mortality monitoring is 
to engage in regular mortality monitoring. Using all-cause mortality from vital 
statistics for public health monitoring purposes is a new concept and comprehensive 
knowledge about the meaning of mortality patterns is not yet available. Therefore, 
participation in weekly European mortality monitoring, with the effective use of its IT 
tools, is the cornerstone of increasing the member states’ knowledge of cross-border 
risks and management of the public health response to these. To continuously develop 
partners’ expertise in mortality monitoring, the staff at the hub has rendered technical 
and statistical assistance to the data-providing partners when needed; and during the 
EuroMOMO plenary meeting in June a one day training session was offered. Also 
representatives from the hub have visited countries or institutions interested in joining 
the network and have providing training and assisted the national exerts in setting up 
the system and using the IT tools. 
 
 Prototype of season impact report 

Mortality patterns show strong seasonality with higher number of weekly deaths in 
winter than in summer. Peaks in excess mortality in addition to such normal seasonal 
variation can be observed during winter and during summer periods and have mainly 
been attributed to epidemics of influenza as well as environmental factors such as 
heat waves and cold snaps. Although EuroMOMOs first aim is to detect and report 
acute weekly excess mortality above normal seasonal levels in a timely manner, 
annual pooled estimates of winter excess mortality may be useful to assess the 
burden of epidemics and to compare between seasons. 
 
A prototype for a seasonal impact report was prepared and a format for a standard 
seasonal report based on considerations of the robustness of the model, the timeliness 
of reporting, and the usefulness of information for public health action, which can be 
applied to the future Winter seasons was suggested.  
 

Broadening the coverage of the network 

Three formal country visits to potential data providers or other interested institutions 
were carried out during 2013, to introduce and assist in setting up the system. 
Additionally interested parties were invited to the EuroMOMO plenary meeting in 
Copenhagen in June. In September 2013 Estonia began taking part in the weekly 
mortality monitoring after representatives from the hub had been there to assist the 
national experts in setting up the system.  
 
The inclusion criteria to EuroMOMO are set very low in order for as many countries to 
be able to participate, also countries without the necessary IT set-up to run A-MOMO, 
can send their data to the hub for analysis. Nevertheless many countries do not yet 
have the infrastructure to carry out real time monitoring of mortality. Whenever 
possible, informal talks with interested parties about the practicalities, importance and 
the usability of real time mortality monitoring were carried out and important first 
steps on the road to real time mortality monitoring were taken during 2013 in some 
non-data-providing countries. 
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Summary of seminars, conferences and other events attended: 
FluMOMO workshop 

A workshop covering influenza related mortality was held in Copenhagen in November 
2012. The work towards estimating the seasonal impact of influenza and cold on the 
mortality pattern was initiated at this workshop and many EuroMOMO partners took 
part. A common model was agreed on and throughout 2013 a tremendous effort has 
been put into this project - Both within the hub and to a great extend in the partnering 
countries. In May 2013 a Stata programme developed at the hub was distributed to 
the network and eight piloting countries. 

 

EuroMOMO annual plenary meeting 

In order to review results of EuroMOMO activities and of the pilot methodology to 
estimate annual seasonal influenza related mortality (FluMOMO), develop a roadmap 
for EuroMOMO extension and sustainability, and to offer training in the operation of 
the EuroMOMO algorithm and in analysis of outputs, a plenary meeting was organised. 
All EuroMOMO network partners and representatives from EU/EEA countries not yet 
part of EuroMOMO were invited. Twenty-nine participants from 18 European countries 
– of which 5 countries were not yet submitting data to EuroMOMO – as well as 
representatives from ECDC, WHO Europe, WHO Geneva and DG Sanco attended the 
EuroMOMO plenary meeting which was held in Copenhagen, on 10-12 June 2013.  
 

List of participants:

Fouillet Anne  France 
Ajay Oza  Ireland 
Amparo Larrauri Spain 
Arlene Reynolds UK 
Ausenda Machado Portugal 
Baltazar Nunes Portugal 
Janos Bobvos  Hungary 
Françoise Wuillaume Belgium 
Gleb Denissov  Estonia 
Benedikt Greutelaers Germany 
Helen Green   UK 
Jan Kyncl  Czech Republic 
Joan O Donnell Ireland 
Laurentiu Zolotusca Romania 
Liselotte van Asten The Netherlands 
Mikko Virtanen Finland 
Nasser Nuru  Sweden 

Raina Nikiforova  Latvia 
Richard Pebody  UK 
Sanja Kurecic Filipovic Croatia 
Siri Hauge   Norway 
Tone Bruun   Norway 
Victor Flores   Spain 
Julien Beaute   ECDC 
Anthony Mounts  WHO HQ 
Henrik Bang   Denmark 
Kåre Mølbak   Denmark 
Louise Køhler   Denmark 
Anne Mazick   Denmark 
Jens Nielsen   Denmark 
Tyra Krause   Denmark 
Jean Luc Sion   DG Sanco 
Diane Gross   WHO Europe 

 
The current EuroMOMO system was reviewed during the three day plenary meeting. It 
was recognised that EuroMOMO is a unique European network that has shown its 
usefulness and strengths on several occasions. The main recommendations that evolved 
were: 

• To increase the geographical representativeness of the network  
• To improve and systematise the process of data interpretation 
• To improve the presentation of data on the restricted and public domains of the 

EuroMOMO website 
• To increase rapid and extensive dissemination of EuroMOMO results into the public 

domain 
• To review and if necessary to revise the method for baseline calculation and delay 

adjustment.  
 
Ways to address these recommendations were discussed and included the following 
suggestions: 
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Develop EuroMOMO operating procedures for data analysis and interpretation as well as 
assessment of signals, e.g. develop standard definition of excess thresholds. In the 
interpretation of signals or other observations, it is important to link with experts in 
epidemic intelligence, e.g. ECDC. Better tools should be developed to quantify 
weekly/monthy/seasonal excess. WHO, ECDC, DG Sanco should support and encourage 
other countries to join EuroMOMO. Country visits from the EuroMOMO hub as well as 
technical support should be rendered. Participation of countries with less timely data in 
monthly reports, for end-of-winter season estimations should be considered. Promotion 
of EuroMOMO by including EuroMOMO data or a link to EuroMOMO in national flu 
surveillance bulletins, by improving output for WISO and EUROFLU, by scientific 
publications and presentation at conferences and relevant meetings. 
 
At the plenary meeting, several countries presented the results of the FluMOMO pilot to 
estimate influenza-attributable mortality. FluMOMO is a multiplicative Poisson regression 
model with weekly all-cause mortality as an endpoint and includes parameters for both 
influenza activity and extreme temperature. While the main model seems to be robust, 
more work needs to be done on the parameterisation. Two parameter working groups 
were formed to decide on parameterisation for second pilot phase 2013/2014. 
 
Triple S workshop, ISS Rome, 8 to 11 April 2013. 

In April Triple S invited to a workshop. Here Kåre Mølbak attended and gave a 
presentation on EuroMOMO. 
 

INVS Paris, 25 April 2013 

In April 2013 Kåre Mølbak from the EuroMOMO hub was invited to speak at a seminar on 
real time surveillance. About 60 people participated. At the seminar the European triple S 
project was also discussed and Kåre Mølbak gave a presentation on EuroMOMO. 
 

PHE Conference 2013, Warwick, 10-11 September 2013 
Kåre Mølbak gave a presentation on EuroMOMO at the first Public Health England Annual 
Conference. More than 1300 participants representing over 400 organisations working to 
protect and improve health and wellbeing and reduce inequalities were present at the 
conference. 
https://www.phe-
events.org.uk/hpa/frontend/reg/thome.csp?pageID=78795&eventID=173&eventID=173 
 
ECDC lunchtime seminars, Stockholm, 16 October 2013  

Anne Mazick and Kåre Mølbak from the EuroMOMO hub gave a presentation on the 
EuroMOMO. The audience compromised of internal ECDC staff, public health experts, 
about 20-30 participated. 
 

European Public Health Conference 2013, Bruxelles, 14 November 2013 

Staff from the EuroMOMO hub co-organised this conference and a presentation on 
EuroMOMO was carried out. More than 1200 public health researchers attended this three 
day conference.  
http://www.eupha.org/site/upcoming_conference.php?conference_page=341 
 
Options for the Control of Influenza VIII, Cape Town, 5-9 September 2013 

Representatives from EuroMOMO and the State Serum Institute participated in the 
Options for the Control of Influenza VIII in Cape Town where more than 1000 experts 
were present. Anne Mazick held a presentation on EuroMOMO as a tool for influenza 
surveillance and impact assessment. 
http://optionsviii.controlinfluenza.com/conference-materials/ 
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Joint WHO/EURO and ECDC annual influenza meeting, 29-31 May 2013, 

Istanbul, Turkey 

150 national focal points for epidemiological and virological surveillance constituting the 
WHO European Region and European Union/European Economic Area influenza 
surveillance network participated in the Annual Influenza meeting in May. Anne Mazick 
gave a presentation on ‘Winter excess mortality in European countries 2012/2013’ during 
one of the Epidemiological breakout sessions.  
http://www.euro.who.int/__data/assets/pdf_file/0019/235162/e96934.pdf 
 
 
Travel and substance costs in connection with the implementation of the 

programme of activities: 

See the financial report 
 

Changes to the original planning 

Anne Mazick – the original project coordinator since the initial pilot project – was in 
November offered a temporary JPO position in Laos, working for WHO. The remaining 
staff at the hub took over Anne’s weekly responsibilities in connection with the core 
mortality monitoring and reporting, but her absence affected the part of EuroMOMO not 
directly connected to the core activities during the last weeks of 2013. Due to HR matters 
it was not possible to find a replacement before the 1st of January 2014. 
 

Evaluation 

The overall goal of the EuroMOMO network is to develop and operate a real time 
monitoring of overall mortality in Europe using a standardised, coordinated approach so 
that signals between countries become comparable. And through this, to enhance the 
European capacity to assess and manage serious public health risks such as pandemic 
influenza and other emerging infections, as well as environmental conditions with an 
impact on public health, e.g. heat waves and cold snaps. The EuroMOMO system which 
has been developed is easy to apply and not very time consuming for the data providers. 
This is important as these participate on a voluntary basis. Despite that the partners do 
not get any funding, up to 19 partners have forwarded mortality data on a weekly basis.  
 
A prototype for a seasonal impact report was prepared and a format for a standard 
seasonal report based on considerations of the robustness of the model, the timeliness of 
reporting, and the usefulness of information for public health action, which can be applied 
to the future Winter seasons was suggested.  
 
The EuroMOMO network strives to expand the geographical coverage of the network. 
Many non-data-providing countries do not yet have the infrastructure to carry out real 
time monitoring of mortality. Whenever possible, informal talks with interested parties 
about the practicalities, importance and the usability of real time mortality monitoring 
were carried out, as well one article was published and seven presentations were held at 
international conferences or seminars in Italy, France, South Africa, England, Sweden, 
Belgium and Turkey. This has increased awareness and stressed the applicability and 
usefulness of the data generated and has risen interest amongst shareholders and 
interested countries. It is our feeling that important steps towards changing or 
established the logistics in interested countries were taken during 2013. Three formal 
country visits to potential data providers or other interested groups were carried out 
during 2013, to introduce and assist in setting up the system. Also interested parties 
were invited to the EuroMOMO plenary meeting in Copenhagen in June. In September 
2013 Estonia began taking part in the weekly mortality monitoring after representatives 
from the hub had been there to assist the national experts in setting up the system.  
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To ensure network progress and quality and credibility of the EuroMOMO output, the 
coordination team have been communicating on a regular basis. Both formalised in 
during teleconferences or physical meetings of which four were held, and also the 
coordination team receives the draft bulletin each Thursday for review and comments, 
additionally the coordination team is heard through e-mail on other pressing matters. 
During the annual plenary meeting the advisory board met. The advisory board advises 
on how to bring forward the scope of the network, to oversee the progress and outcome, 
and to ensure the quality and relevance for the European added value. The role of the 
advisory board is to ensure the networks sustainability, that mortality monitoring can be 
expanded across Europe and possibly worldwide and that the output is well embedded in 
the European agenda. The discussion at the meeting resulted in a number of 
recommendations which is or will be incorporated in EuroMOMO to the extent that this is 
feasible. 
 
Training curriculum was prepared and is now easily available and adaptable for other 
contexts.  
 
The EuroMOMO has worked in accordance with the overall objectives of EuroMOMO 
stated in the Operating Grant 2012 31 01.   
 

Dissemination 

 

Websites 

www.euromomo.eu 
 
Websites/bulletins linking to euromomo.eu: 

www.euroflu.org 
 
http://www.ecdc.europa.eu/en/healthtopics/seasonal_influenza/epidemiological_data/pa
ges/weekly_influenza_surveillance_overview.aspx 
 
Conferences or seminars attended 

Mølbak K.  
The EuroMOMO project. Triple S workshop, ISS Rome, 8 to 11 April 2013. 

La surveillance en temps reel: Identificier et mesurer l’impact des menaces pour la santé 
publique. INVS Paris, 25 april 2013 

European monitoring of excess mortality. PHE Conference 2013, Warwick, 10-11 
September 2013 

EuroMOMO: Five years of mortality monitoring in Europe. ECDC lunchtime seminars, 
Stockholm, 16 October 2013  

European monitoring of excess mortality for public health action (EuroMOMO). European 
Public Health Conference 2013, Bruxelles, 14 November 2013 

 

Mazick A.  
EuroMOMO: An important tool for influenza surveillance and impact assessment. Options 
for the Control of Influenza VIII, Cape Town, 5-9 September 2013 

EuroMOMO: Five years of mortality monitoring in Europe. ECDC lunchtime seminars, 
Stockholm, 16 October 2013 
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Winter excess mortality in European countries 2012/2013. Joint WHO/EURO and ECDC 
annual influenza meeting. 29-31 May 2013, Istanbul, Turkey 
 

Publications 

Nielsen J, Mazick A, Andrews N, Detsis M, Fenech TM, Flores VM, Foulliet A, Gergonne B, 
Green HK, Junker C, Nunes B, O'Donnell J, Oza A, Paldy A, Pebody R,Reynolds A, 
Sideroglou T, Snijders BE, Simon-Soria F, Uphoff H, VAN Asten L, Virtanen MJ, Wuillaume 
F, Mølbak K. Pooling European all-cause mortality: methodology and findings for 

the seasons 2008/2009 to 2010/2011. Epidemiol Infect. 2013 Sep;141(9):1996-
2010. 

Participation in EU actions  

FluMOMO 

During and following the 2009 pandemic, both WHO and ECDC highlighted the 
importance of surveillance systems to monitor the impact and severity of influenza.  Prior 
to the pandemic, several countries in Europe had already established long-standing 
systems to monitor excess influenza related mortality. Indeed EuroMOMO was set up in 
2008 to develop and operate a coordinated approach to real-time mortality monitoring 
across Europe. Specific objectives of EuroMOMO included the development of common 
methods to collect and analyse data on mortality in real-time and to test the system in 
selected pilot sites. During the A(H1N1) 2009 pandemic, besides enhancing and 
accelerating the implementation of these excess mortality monitoring systems, countries 
also developed mechanisms to gather and report information on individual fatal A(H1N1) 
2009 cases with the most important rationale being to detect characteristics of those 
developing severe disease (risk groups). ECDC and WHO attempted to collate information 
on these individual fatal cases during and after the pandemic at a European and global 
level respectively.  
 
Following the pandemic, there have been a number of publications on measuring 
influenza-related mortality using a variety of methodological approaches. For individual 
mortality monitoring, each country has used slightly different case definitions and 
methods to ascertain cases, which raises issues about the comparability of data. 
Similarly, a variety of statistical modelling approaches have been used to estimate excess 
mortality, raising similar challenges of comparing studies.  
 
At previous WHO/ECDC Annual Influenza European Meetings in 2011, 2012 and 2013 the 
need to develop a common approach or approaches to estimate influenza related 
premature mortality in Europe at both national and European level for both seasonal and 
pandemic influenza has been noted. At the same time it was appreciated that there 
needs to be more reporting of individual influenza related deaths in order to produce 
evidence-based guidance and national recommendations on risk groups. A mortality 
surveillance working group was convened in 2011 to address both these points. The first 
aim of the mortality surveillance working group was to develop and operate a standard 
mechanism for estimating influenza-related mortality and in particular premature 
mortality in individual countries or larger areas in Europe. To obtain such a measure of 
person-years-of-life-lost (PYLL), individual level data, taking into account age- and risk-
group distribution, need to be combined with influenza attributed excess mortality data 
from regression modelling at the end of the season. Standard approaches are required if 
data are to be compared internationally. 
 
In December 2012 an ECDC workshop on Comparable annual influenza 
associated/attributable mortality estimates for Europe was held in Copenhagen with 
some of the EuroMOMO partners who also have experience in estimating mortality 
associated with influenza. The objective was to recommend a common model to provide 
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an end-of-season estimate of mortality due to influenza. It was agreed to use a similar 
simple model as in the EuroMOMO project: a multiplicative Poisson regression model with 
overdispersion, and 2/3-power correction for skewness of the residual variation. In the 
EuroMOMO model the baseline is estimated only including periods (spring and autumn) 
without or with low influenza activity and extreme excess ambient temperatures. For the 
FluMOMO model it was decided to use the whole year to estimate the baseline and 
include covariables for influenza activity and excess ambient temperature. 
 
Throughout 2013 a tremendous effort has been put into this project - both within the hub 
and to a great extend in the partnering countries. In May 2013 a Stata programme 
developed at the hub was distributed to the network and eight piloting countries. Two 
working groups have been working on a common approach to define covariables of 
influenza activity and temperature.  
 
Ultimo 2013, the planning of a common ECDC-EuroMOMO workshop on this issue to be 
was initiated.  
 
European Public Health Conference 2013 

Staff from the EuroMOMO hub were co-organising the European Public Health Conference 
2013 in Bruxelles, 14 November 2013. Here the EuroMOMO was also presented.  
 
Other EU actions  

From the beginning of the initial pilot project in 2008, relevant groups from ECDC have 
been updated on the progress of the project on a regular basis and have participated in 
meetings and workshops, etc. and EuroMOMO and ECDC have co-organised workshops 
together on common fields of interest. In November 2012 an ECDC-EuroMOMO workshop 
on Comparable annual influenza associated/attributable mortality estimates for Europe 
was held in Copenhagen, partially funded by ECDC. Since March 2013 a short comment 
and a link to the weekly EuroMOMO bulletin has been included in the Weekly influenza 
surveillance overview. In November 2013 Kåre Mølbak and Anne Mazick from the 
EuroMOMO hub went to Stockholm to meet with the EI team at ECDC to present the 
work of EuroMOMO, and to discuss and improve the integration of EuroMOMO outputs in 
ECDC products (e.g. WISO) and explore additional areas of collaboration. In the end of 
2013, the planning of a common ECDC-EuroMOMO workshop on this issue to be held in 
February 2014 was initiated.  
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Further remarks 
Collaboration with WHO 

From the beginning of the initial pilot project in 2008, relevant groups from ECDC and 
WHO have been updated on the progress of the project on a regular basis and have 
participated in meetings, etc. Since March 2013 a short comment and a link to the 
weekly EuroMOMO bulletin has been included in WHO’s Euroflu – Weekly Electronic 
Bulletin. In 2012 representatives from the EuroMOMO hub participated at the WHO 
Regional Office for Europe Annual Meeting on Influenza Surveillance for Eastern European 
Countries. Here many eastern European countries were present. During 2013 Anne 
Mazick visited Serbia to discuss end-of-season-estimates of mortality.  
 
The EuroMOMO project collaborated with the GlaMOR group lead by Lone Simonsen from 
George Washington University Scool of Public Health and Health Services and John Paget 
from Netherlands Institute for Health Services Research to contribute to global mortality 
estimates for the 2009 influenza pandemic.  
This work was published in 2013 in PLOS Medicine (Simonsen L, Spreeuwenberg P, Lustig 
R, Taylor RJ, Fleming DM, et al. (2013) Global Mortality Estimates for the 2009 Influenza 
Pandemic from the GLaMOR Project: A Modeling Study. PLoS Med 10(11): e1001558. 
doi:10.1371/journal.pmed.1001558) 
 
Collaboration with CDC Atlanta on Global Seasonal Mortality 
The coordinator at the EuroMOMO hub also oversees local, Danish mortality monitoring 
and has in this connection been in contact with CDC concerning the Global Seasonal 
Mortality Project.  
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Annexes 

Website  

www.euromomo.eu 
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Three examples of weekly bulletins (week 11, 20 and 31) 

 
European mortality bulletin, week 11, 2013:  

Pooled analysis of week 11/2013 data, based on 15 countries or regions, showed 
similar excess mortality patterns as in the previous weeks with  excess mortality 
among people aged 65 and older which started in week 01/2013 and is still on-going.  
However, mortality in the most recent weeks may be overestimated, because of 
imprecise adjustment of delayed registrations. 

No excess mortality in younger age groups has been detected so far this season. 
Results of pooled analysis may vary dependent on which countries are included in 
the weekly analysis.  

Individual country analysis showed a diverse temporal pattern of all-cause mortality in 
people aged 65 years and above. While in some countries mortality increased at the 
end of 2012 (Denmark, Ireland, UK (England, Scotland), the increases observed in 
other countries started around 4 weeks later (France, Netherlands). Yet other 
countries had no or only very moderate mortality increases (i.e. to around 2 z-scores 
above the baseline) so far (Belgium, Finland, Germany (Berlin, Hesse), Portugal, 
Spain, Switzerland). 

The highest excess mortality with peak values of around 6 z-scores has been 
observed in Denmark, where influenza activity has been dominated by A(H3N2) 
circulation. 

The diverse mortality pattern may be explained by the pattern of influenza activity this 
season in Europe, but other factors such as extreme cold may also play a role. 
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Pooled analysis was adjusted for variation between the included countries and for 
differences in local delay of reporting. Further details are available on 
http://www.euromomo.eu/results/pooled.html 
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European mortality bulletin, week 20, 2013:  

Pooled analysis of week 20/2013 data, based on 14 countries or regions, showed a 
sustained winter peak of excess all-cause mortality among those aged 65 years and 
older. Excess mortality started in week 01/2013, peaked in week 10/2013 but has 
since week 17/2013 been around normal levels. Cumulative winter excess mortality 
among older people (cumulated from week 40/2012 to week 19/2013) showed 
excess mortality levels higher than those seen in the past three winters. 

The mortality pattern may be explained by the pattern of influenza activity this season 
in Europe, but other factors such as the long, cold winter may also have contributed. 

Pooled analysis was adjusted for variation between the included countries and for differences in the 
local delay in reporting. Further details are available on http://www.euromomo.eu/results/pooled.html  

Excess mortality levels in most recent weeks are difficult to interpret because 
adjustment for delayed registrations may be imprecise. Further, results of pooled 
analysis may vary dependent on which countries are included in the weekly analysis 
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European mortality bulletin, week 31, 2013:  

Analysis of pooled data from 11 countries or regions in week 31/2013 showed that 
overall all-cause mortality has been at normal levels since week 17/2013. 

Excess mortality levels in most recent weeks are difficult to interpret because 
adjustment for delayed registrations may be imprecise. Further, results of pooled 
analysis may vary dependent on which countries are included in the weekly analysis. 

In single countries there have been excess mortality peaks in recent weeks. This may 
reflect increased mortality due to heat. 

In Portugal an excess mortality was observed in 65+ age group during weeks 26, 27 
and 28. This excess mortality was concurrent with a heat wave in Portugal mainland 
from 26 June to 11 of July. 

Pooled analysis was adjusted for variation between the included countries and for 
differences in the local delay in reporting. Further details are available on 
http://www.euromomo.eu/results/pooled.html  
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SUMMARY

Several European countries have timely all-cause mortality monitoring. However, small changes in

mortality may not give rise to signals at the national level. Pooling data across countries may

overcome this, particularly if changes in mortality occur simultaneously. Additionally, pooling

may increase the power of monitoring populations with small numbers of expected deaths,

e.g. younger age groups or fertile women. Finally, pooled analyses may reveal patterns of

diseases across Europe. We describe a pooled analysis of all-cause mortality across 16 European

countries. Two approaches were explored. In the ‘summarized’ approach, data across countries

were summarized and analysed as one overall country. In the ‘stratified’ approach, heterogeneities

between countries were taken into account. Pooling using the ‘stratified’ approach was the most

appropriate as it reflects variations in mortality. Excess mortality was observed in all winter

seasons albeit slightly higher in 2008/09 than 2009/10 and 2010/11. In the 2008/09 season, excess

mortality was mainly in elderly adults. In 2009/10, when pandemic influenza A(H1N1) dominated,

excess mortality was mainly in children. The 2010/11 season reflected a similar pattern, although

increased mortality in children came later. These patterns were less clear in analyses based on data

from individual countries. We have demonstrated that with stratified pooling we can combine local

mortality monitoring systems and enhance monitoring of mortality across Europe.
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INTRODUCTION

Several European countries have systems for timely

monitoring of all-cause mortality. However, small but

sustained changes in number of deaths may not

give rise to signals in these national systems because

they are masked by random variations. Pooling data

across countries may decrease this variation – in the

case of an equal and simultaneous change in excess

number of deaths, pooling of data will increase the

signal-to-noise ratio with the square-root of the

times the number of deaths is increased. Thus, by

combining data from several countries, small simul-

taneous changes in excess mortality may become

visible. Pooling data across countries will also in-

crease the power of monitoring mortality in popu-

lation groups with an expected low number of

deaths, e.g. children or fertile women. Furthermore,

analyses at country level may not reveal spatial

patterns across Europe related to spread of diseases

between countries. The European mortality monitor-

ing project (EuroMOMO) has developed a common

algorithm which enables the operation of routine

public-health mortality-monitoring for detection

and measurement of unusual changes in the

number of deaths in a timely manner. When possible,

these changes are related to public-health threats

across Europe. The core of EuroMOMO is country-

specific monitoring of the number of death registra-

tions. These national/regional data are analysed at

the country level using the program package

A-MOMO [1]. The algorithm compares the observed

number of deaths with an estimated baseline number

of expected deaths at the national level. The

A-MOMO algorithm applies the Serfling method,

with spring and autumn as estimation reference

periods [1, 2].

Number of deaths from countries with different

numbers of inhabitants will not be directly compar-

able, and timely population figures are not available.

However, a standardized score (z score), showing how

many standard deviations the observed weekly num-

ber of deaths is above or below the national baseline,

will be comparable across countries and over time,

and can be applied in pooled analyses. The aim of the

present study was to examine if pooling of data

revealed European mortality patterns that went un-

noticed locally. Furthermore, we aimed to provide a

routine output describing both national and overall

European patterns of mortality and unexpected

changes in number of deaths.

Based on the algorithm used and the output pro-

vided by the locally run A-MOMO, we present

and discuss two approaches for combining data and

conducting pooled analyses. We apply the pooled

analyses based on weekly reporting to EuroMOMO

from 16 participating European countries, to illus-

trate differences between age groups and patterns

of mortality for the 2008/09 to 2010/11 seasons, in

particular looking at the influenza A(H1N1)pdm09

pandemic season in 2009/10.

METHODS

Data

Sixteen countries (Table 1) participated by collecting

national or regional data on number of weekly

death registrations, processing these locally by the

A-MOMO program package, and submitting weekly

outputs to the EuroMOMO project hub at Statens

Serum Institut (SSI), Denmark (Fig. 1). Data received

from each country by the EuroMOMO hub were

aggregated by week and by age groups (0–4, 5–14,

15–64,o65 years, and all ages). Data consisted of the

number of registered deaths and the estimated num-

ber of deaths adjusted for delay in registration to

compensate for deaths not registered yet. Data also

contained weekly information on expected number of

deaths (baseline), deviation from the baseline (delay

adjusted deaths – baseline), as well as the z score

expressing the relative deviation from the baseline

(see Appendix).

Input from the 16 countries was combined and used

for the pooled analyses.

Pooling data: methodological considerations

When pooling data the following were considered:

(1) Adjustment for delay in reporting. Since different

countries have different delays in the process of

registration of deaths and thus in the reporting

of deaths, no overall delay-adjustment is possible.

Using the delay-adjusted number of deaths from

each country creates a local delay-adjusted num-

ber of deaths overcoming the challenge of differ-

ent delays between countries.

(2) Calendar period included in the pooled analyses.

Pooled analyses are only feasible for weeks

where data from all countries is available simul-

taneously. Hence, the pooled data available for

estimation of a pooled historical baseline will be

Pooling European all-cause mortality 1997



limited to the period where all countries were able

to provide data. This may cause a discrepancy

between local baselines and the pooled baseline,

as the local baselines will not be based on the

same historical calendar interval.

(3) Heterogeneity between countries. Countries may

have different patterns of mortality, e.g. larger

impact of winter mortality in Northern countries

or summer heatwave-associated mortality in

the Mediterranean countries. Variation in popu-

lation structure may also be different. Therefore,

mortality may not be homogeneous in pattern

(timing of the seasonal peak) and vary in size

across countries (amplitude of the seasonal

variation).

A straightforward approach for pooling data is

to regard all countries as a single ‘country’ by sum-

marizing the weekly number of delay-adjusted deaths

from the countries over the calendar period. These

data can then be analysed using the same procedures as

for each separate country by applying the A-MOMO

package, representing one overall ‘country’. This ap-

proach is designated the ‘summarized’ approach.

The advantage of the summarized approach is that

the same algorithm is applied for estimation of the

local baselines and for the pooled baseline. However,

a potential discrepancy between the local and the

pooled historical baseline [item (2), above] cannot be

circumvented using the summarized approach. Item

(3) (heterogeneity between countries) is also not ad-

dressed because the summarized approach implies

that all countries are regarded as one homogeneous

country. Furthermore, estimation reference periods

may be adjusted to local conditions ; i.e. they may

not be the same for all countries thereby creating a

discrepancy between the estimation reference periods

used locally and those used in the summarized ap-

proach.

Another approach is to use the locally estimated

baselines directly in a country-stratified pooled

analysis. This accounts for differences between coun-

tries like timing of peaks, historical calendar inter-

vals and estimation reference periods. This method is

designated the ‘stratified’ approach. It is done by

summarizing both local weekly number of delay-

adjusted deaths and expected number of deaths

(locally estimated baselines) for all countries. Assu-

ming statistical independence between the countries,

the variance of the summarized weekly deviations

from the baseline can be calculated directly from the

estimated variances of the national deviations

(see Appendix).

An advantage of the stratified approach is that the

pooled baseline will be a combination of the local

baselines. Hence, the stratified approach adjusts for

differences in mortality patterns across participating

countries, as well as different local historical periods

and estimation reference periods. A shortcoming of

this approach is the assumed independence between

countries. Further, the stratified approach is indepen-

dent of the locally used algorithms, i.e. the stratified

approach can be used also if the countries use different

local algorithms to estimate the local baselines.

The two approaches, ‘summarized’ and ‘stratified’,

were compared as described below, and the preferred

approach used for pooled analyses.

Mortality in the 2008/09 to 2010/11 seasons

We applied the pooled analyses to the period from

week 27 (2008) to week 40 (2011). Mortality in this

time series is characterized by increased mortality in

the winter period, possibly related to several factors

including influenza, other seasonal infections and

extreme temperatures [3]. Cumulated deviation from

baseline number of deaths compared to expected

number of deaths (baseline) was estimated for each of

the seasons (week 27 to week 26 of the following year),

as well as for winter (week 40 to week 20 of the

Table 1. Participating countries

Country Population* (/1000)

Belgium 10.840
Denmark 5.535

England and Wales 55.240
Finland 5.351
France 64.716

Germany (Hessen) 6.073
Greece (Athens, Kerkyra,
Kavala, Keratsini)

1.079#

Hungary 10.014

Ireland 4.468
Malta 414
The Netherlands 16.575

Portugal 10.638
Scotland 5.222
Spain 45.989

Sweden 9.341
Switzerland 7.786
Total 259.28

* 1 January 2010.

# 1 January 2001.

1998 J. Nielsen and others



following year) and summer periods (weeks 21–39).

Age was analysed in groups (0–4, 5–14, 15–64, o65

years).

Mortality in season 2009/10 [influenza

A(H1N1)pdm09]

A specific objective of the EuroMOMO project was

to obtain estimates of mortality associated with the

2009 influenza A(H1N1)pdm09 pandemic [4]. In the

EuroMOMO routine output, weekly excess number

of deaths is expressed as the deviation from the ex-

pected number of deaths (baseline) over the pandemic

season [week 27 (2009) to week 27 (2010)]. This re-

flects the weekly calendar-time pattern during the

season, but not the cumulated excess number of

deaths through the season, reflected in the cumulated

deviations from the baseline. Cumulated deviation

includes any change, both positive and negative,

which occurred due to shifts in expected mortality

over time. However, the size of the cumulated devi-

ation from the baseline depends on the background

population size and does not reveal in itself if the de-

viation is minor or major. The cumulated deviation

relative to the cumulated expected number of deaths

quantifies the magnitude of the deviation without the

need to calculate specific mortality rates based on the

size of the population.

The pooled deviation of mortality from the ex-

pected mortality during the H1N1 pandemic was

investigated as: (1) the cumulated deviation from the

baseline, and (2) the relative cumulated deviation

from the baseline relative to the cumulated expected

number of deaths. This was done for the total pooled

dataset and separately for each pooled age group to

reveal differences in the effect of the pandemic be-

tween different age groups.

RESULTS

Data

Data from 16 countries (Table 1), locally processed by

the A-MOMO package were used, i.e. having differ-

ent historical estimations periods. Data were reported

in week 41 (2011), i.e. including data up to week 40

(2011). In the analyses, we used data up to and

including week 26 (2011), thereby excluding the

major part of uncertainty due to delay adjustment.

Information from all countries was available simul-

taneously for the consecutive weeks from week 27

(2008) up to and including week 26 (2011), i.e. cover-

ing the 2008/09 to 2010/11 seasons.

Method for pooling data

The pooled baseline was estimated using the sum-

marized approach based on the historical period

from week 27 (2008) to week 26 (2011) and was dif-

ferent from the pooled baseline using the stratified

National statistics
MOMO hub

SSI Denmark

EuroMOMO .eu

Pooled analysis

Comparative graphs
By country
Total, age group

Assessment forum
Map of z scores

Numbers, total, age group
z socres, total, age group

Partner institutes

National
results

EuroMOMO
input

MOMO restricted
website

Data setData sets

Graphs

Tables

A-MOMO pack

Fig. 1. Weekly procedures at national and European level.
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approach, based on locally estimated baselines using

different historical periods (Fig. 2, left panels), both in

trend and seasonal amplitude. Hence, the summarized

baseline did not correspond to the sum of the local

baselines, because it was not estimated on the same

historical periods as the locally estimated baselines,

but only on the calendar period where all countries

provided data. However, the stratified baseline cor-

responds to the sum of the locally estimated baselines,

expanding the amount and time-frame of data used in

the local estimations of baselines.

If the historical periods used to estimate the

local baselines and the local estimation reference per-

iods had been the same for all countries, then the

summarized and stratified approach would have been

the same (verified in simulation studies; data not

show).

As described above the summarized approach did

not account for the heterogeneities between local

mortality patterns and differences in estimations of

baseline. Hence, the stratified approach was preferred.

Pooled analyses

The stratified approach was used to calculate the

pooled delay-adjusted and expected number of deaths

for all ages (Fig. 3, top panel) and age groups (Fig. 3).

Pooled z scores for all ages, together with country-

specific z scores, are shown in Figure 4 (bottom panel)

and for age groups in Figure 5.

The pooled z score does not express a ‘mean’ z

score, i.e. staying more or less in the middle of the

country-specific z scores (Fig. 3, bottom panel). It

follows and emphasizes coinciding tendencies in

the country-specific z scores; e.g. during the 2008/09

winter season. Over all three seasons, the pooled z

score was above 3 in 10% of the weeks, while for

single countries it ranged between 1% and 7%. For
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seasons 2008/09, 2009/10, 2010/11, respectively :

pooled 12% countries (0–9%), pooled 9% countries

(0–6%), and pooled 8% countries (0–7%).

A graph that shows the pooled z score and country-

specific z scores together will depict the pooled signal

and indicate if this signal is due to a general trend (all

the country-specific z scores will be increased) or due

to an increase in some countries only (the country-

specific z scores will mainly be around zero, but with

increased z scores for the countries with increased

mortality).

Age pattern in mortality

Generally, there was a declining trend over calendar

period in the number of deaths for persons aged <65

years, and a stable number of deaths for those

aged o65 years (Fig. 4). There was no recognizable

seasonal pattern in the number of deaths in children,

but as age increased a seasonal pattern became in-

creasingly prominent. With increasing age, a pattern

of increasing excess mortality in the winter season

emerged, a pattern also seen in the country-specific

analyses (data not shown).

Comparing deviations from the baseline across

countries by z scores (Fig. 5) showed an increasing

fluctuation with age especially associated with the

winter season, but also with summer heatwaves. This

pattern was also seen for the nominal excess number

of deaths.

Excess mortality in the 2008/09 to 2010/11 seasons

Over the 2008/09 season, the countries saw a total

cumulated deviation in mortality from the baseline of

2.7% [95% confidence interval (CI) 2.4–3.0], ranging

from 0% to 4%between countries. This deviation was

mainly seen in the elderly (Table 2). In the 2009/10 and
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2010/11 seasons, the cumulated deviation from the

expected number of deaths was lower than in 2008/09,

but still significantly higher. Overall, similar patterns

were seen in all three winter periods (Table 3).

However, in the 2009/10 and 2010/11 pandemic and

post-pandemic seasons, increased cumulated deviation

from the expected number of deaths was seenmainly in

children (aged 5–14 years), but not in the elderly.
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The summer of 2009 showed no excess number of

deaths, but summer 2010 showed a 1.6% (95% CI

1.1–2.1) increase compared to the baseline (Table 4).

This increase was mainly in the elderly and was

probably associated with the extremely hot summer,

especially in southern European countries.
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Mortality in the 2009/10 A(H1N1)pdm09 season

Absolute cumulative, as well as, relative (%) cumu-

lated deviation from the baseline during the 2009/10

influenza A(H1N1)pdm09 season together with

the preceding and following season are shown in

Figure 6.

For children aged <5 years, the cumulated devi-

ation during the pandemic increased slightly above

the level of mortality in the preceding and following

season (during autumn and winter), but ended at the

same level as the others at the end of the season.

For children aged 5–14 years, the deviation in-

creased through autumn 2009 to 17% (95% CI

10–24) in week 49 (2009). Then it slowly declined to

7% (95% CI 3–12) at the end of the 2009/10 season.

For the 2010/11 season, cumulated deviation from the

expected excess summed to the same level as cumu-

lated excess during the 2009/10 season, but the in-

crease was less pronounced and started later in the

season.

In the pandemic season, the cumulated deviation

from the baseline in the 15–64 years age group was the

same as during the preceding and following seasons.

Table 2. Seasonal percentage cumulated deviation from the expected number of deaths

Season* … 2008/09 2009/10 2010/11
Age group
(years)

Pooled# (95% CI)
[min/max] over countries

Pooled# (95% CI)
[min/max] over countries

Pooled# (95% CI)
[min/max] over countries

0–4 0.87 (x0.96 to 2.71) 1.55 (x0.30 to 3.41) 0.27 (x1.65 to 2.20)
[x5.26/2.21] [x9.52/2.95] [x6.96/0.95]

5–14 0.53 (x3.66 to 4.78) 7.24 (2.88 to 11.7) 7.35 (2.79 to 12.0)

[x8.59/17.8] [5.38/21.7] [1.41/24.8]
15–64 1.02 (0.61 to 1.42) 1.11 (0.70 to 1.51) 0.45 (0.04 to 0.86)
o65 [0.22/3.59] [0.60/3.34] [x0.05/3.39]

3.02 (2.67 to 3.36) 1.11 (0.77 to 1.46) 1.60 (1.25 to 1.95)

[x0.07/5.11] [x1.19/4.05] [1.10/5.98]
All$ 2.67 (2.35 to 2.98) 1.22 (0.92 to 1.53) 1.43 (1.11 to 1.74)

[x0.02/4.47] [x0.78/3.93] [0.98/5.52]

CI, Confidence interval.

* Week 27 up to and including week 26 of the following year.
# Adjusted for heterogeneity between countries.
$ Adjusted for age and heterogeneity between countries.

Table 3. Winter percentage cumulated deviation from the expected number of deaths

Winter* … 2008/09 2009/10 2010/11
Age group

(years)

Pooled# (95% CI)

[min/max] over countries

Pooled# (95% CI)

[min/max] over countries

Pooled# (95% CI)

[min/max] over countries

0–4 2.09 (x0.22 to 4.41) 2.74 (0.42 to 5.08) 1.87 (x0.55 to 4.32)
[x2.88/4.45] [2.74/5.48] [x1.42/8.96]

5–14 x0.21 (x5.46 to 5.13) 6.82 (1.38 to 12.4) 8.83 (2.58 to 14.2)

[x12.5/9.39] [x12.3/24.6] [x17.0/11.2]
15–64 1.17 (0.66 to 1.69) 1.31 (0.80 to 1.81) 0.81 (0.29 to 1.34)

[x0.62/2.30] [x0.57/2.88] [x0.51/3.15]

o65 4.61 (4.17 to 5.05) 1.67 (1.25 to 2.10) 1.82 (1.38 to 2.26)
[x0.18/8.03] [x1.90/2.41] [0.44/4.17]

All$ 4.01 (3.62–4.40) 1.74 (1.36 to 2.12) 1.70 (1.31 to 2.09)

[x0.28/6.97] [x1.60/2.51] [0.35/4.05]

CI, Confidence interval.
* Week 40 up to and including week 20 of the following year.
# Adjusted for heterogeneity between countries.

$ Adjusted for age and heterogeneity between countries.
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Mortality for persons aged o65 years in 2009/10

was below mortality for the preceding season, but the

same as for the following season.

As the major part of the observed deaths occurred

in the elderly and none of the younger age groups had

very high nominal deviations from the baseline, the

total deviation over all age groups followed the

pattern of the elderly in the previous and preceding

seasons.

DISCUSSION

Timely monitoring of mortality is important for

public health for many reasons, including the assess-

ment of the impact of severe public-health threats

such as epidemics and environmental incidents

such as heatwaves. Furthermore, detection of unex-

plained changes in mortality should be investigated.

Existing national mortality surveillance systems are

often limited by small numbers of deaths in specific

subgroups. Additionally, a variety of national ana-

lytical approaches are not suited to detect trends

across different countries. To overcome these limita-

tions, we combined data and applied pooled analyses

of all-cause mortality across 16 European countries.

This approach has an added value because it may

reveal changes that may have gone unnoticed in

country-specific surveillance, it can provide a picture

of the general developments in mortality across

Europe, and it may be able to reveal spatial-temporal

patterns. Two approaches for combining locally es-

timated data were investigated. The stratified ap-

proach was preferred because it corresponds to the

locally estimated baselines, taking into account

different historical periods used in the estimation of

local baselines and heterogeneity between countries

in pattern and variation. A shortcoming of the

stratified approach is the assumed independence be-

tween countries. Infectious diseases, for example, can

spread from country to country where the correlation

between bordering countries may be positive, i.e.

changing in the same direction. Positive correlation

will increase the variance, which again will imply

lower z scores. On the other hand, if an illness moves

across countries then the number of deaths as-

sociated with the illness might be decreasing in the

‘hosting’ country and increasing in the ‘receiving’

country (negative correlation). However, there was

no indication of this in our time series, which was

limited to three seasons. The correlation may tend to

be positive and the assumption about independence

implies that the pooled z scores may be slightly

overestimated.

The pooled z scores calculated follow the country-

specific z scores (Figs 3 and 5) and emphasize

simultaneous trends across countries, and can be

interpreted as an indicator of overall changes in

mortality across countries. However, interpretation

should be conducted together with the country-

specific z scores because country-specific peaks will

reveal if a pooled signal is a general signal or due to a

few countries. Pooled analyses will only indicate an

overall change in mortality. The cause of this change

must be analysed in combination with viruses circu-

lating, environmental factors and/or other factors

that may influence all-cause mortality.

Table 4. Summer percentage deviation from the expected number of deaths

Summer* … 2009 2010
Age group
(years)

Pooled# (95% CI)
[min/max] over countries

Pooled# (95% CI)
[min/max] over countries

0–4 x0.59 (x3.63 to 2.47) x1.54 (x4.64 to 1.59)
[x2.19/1.63] [x2.30/0.15]

5–14 6.28 (x0.86 to 13.6) 2.99 (x4.29 to 10.5)

[x4.12/11.1] [x13.4/5.56]
15–64 0.64 (–0.02 to 1.30) 0.42 (x0.24 to 1.09)

[x0.25/1.25] [x0.14/1.45]
o65 x0.89 (x1.46 to 0.32) 1.79 (1.22 to 2.37)

[–1.45/0.25] [0.53/3.14]
All$ x0.53 (x1.04 to 0.02) 1.63 (1.12 to 2.14)

[x1.13/x0.43] [0.51/2.93]

* Week 21 up to and including week 39.

# Adjusted for heterogeneity between countries.
$ Adjusted for age and heterogeneity between countries.

Pooling European all-cause mortality 2005



The time series of number of deaths and z scores

(Figs 4 and 5) shows a high peak in early 2009 con-

sistent with the 2008/09 influenza season, which in

Europe was more intense than the previous season

and dominated by influenza A(H3N2). Excess deaths

were primarily observed in the elderly. By contrast,

only modest excess mortality was seen in the 2009/10

season with the influenza A(H1N1)pdm09. There

was, however, a small peak in deaths around

December/January 2009 in the elderly, and in

February 2010 a peak probably associated with a cold

snap. Increased mortality primarily in the elderly was

observed in summer 2010, coinciding with heatwaves

experienced by many European countries.

Estimated baselines of expected deaths showed

a declining trend over calendar time in number of

deaths for persons aged <65 years, and a stable

number of deaths for those aged o65 years (Fig. 4).

This may be ascribed to the generally ageing popula-

tions in many Europe countries, i.e. decreasing

number of persons aged <65 years. Assuming the

same mortality implies that the number of deaths will

decline in the younger age groups.

The z scores for children were mainly stable over

calendar time (Fig. 5), i.e. unaffected by seasonal

factors affecting mortality in the elderly. For adults

and the elderly, a significant seasonal pattern of in-

creased winter mortality emerged with age, probably

due to an increasing age-associated vulnerability to

influenza and other seasonal illnesses or influences.

Our findings suggest that the 2009/10 influenza

A(H1N1)pdm09 pandemic had virtually no effect on

overall mortality, especially compared to the preced-

ing and following seasons. An early increased number

of deaths were observed in children aged 5–14 years,

as has previously been reported [4]. This is plausible
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because the A(H1N1)pdm09 virus shares similarities

with H1N1 viruses circulating before the 1957 pan-

demic [5]. Hence, persons in their mid-50 s and above

had some cross-immunity and were relatively spared

[5, 6]. Children had no such cross-immunity and vac-

cination against the pandemic virus in many countries

first became available at the peak of the influenza

period or just after. Hence, vulnerable children were

unprotected at the start and this may be why excess

numbers of deaths were observed early in the season.

Further, the late availability of vaccines may have

reduced the intended vaccination coverage and been

the reason for the relatively high child mortality in the

following 2010/11 season.

Conclusions and recommendations

We have shown that it is possible to monitor

European mortality in pooled analyses based only on

number of deaths.

For the pooled analyses to be a useful tool in pub-

lic-health surveillance, it is important that as many

countries as possible participate every week.

Pooled analyses are influenced mostly by countries

with the most inhabitants, i.e. having the largest

number of deaths. This implies that extreme excess

mortality in smaller countries may go unnoticed or

that an excess number of deaths in large countries

indicates the same for the whole of Europe, even

though it is only observed locally. Therefore, it is im-

portant that changes in mortality according to the

pooled analyses are interpreted in combination with

country-specific analyses. Hence, we recommend

using the pooled analysis shown in Figure 3, where

the pooled z score is supplemented with the country-

specific z scores.

Analyses of changes in mortality, country-specific

or pooled, indicate changes in mortality, but will not

reveal the cause. Hence, the cause of a changes

in mortality must be analysed in combination with

viruses circulating, environmental factors and others

factors that may influence mortality.

Pooled analyses may reveal changes in number

of deaths that would have gone unnoticed in separate

country analyses. Hence, timely pooled analyses can

be a valuable tool in public-health surveillance, es-

pecially for smaller or vulnerable groups, like infants,

young children or women of fertile age.
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APPENDIX

The pooled weekly delay-adjusted number of deaths is found as the sum of weekly local delay-adjusted

(nbc) number of deaths over all countries for each week where all countries have data simultaneously:

nbcpooled=
X

nbci:

Summarized approach

In the summarized approach, the weekly expected number of deaths (baseline) and z scores were estimated

using the A-MOMO algorithm [8] over the historical period where all countries had data simultaneously and

using the ‘standard’ weeks for estimation in spring and autumn (spring: 14 f week f25; autumn: 37 f week

f 44), i.e. not taking into account potential differences in locally defined estimation periods, nor the different

historical periods used locally.

Stratified approach

In the stratified approach the pooled weekly expected number of deaths (baseline) was estimated as the sum

of the weekly expected number of deaths (pnb), estimated by the locally run A-MOMO algorithm [8] over all

countries for each week where all countries have data simultaneously. Hence, the estimated baseline is a sum of

the country-specific pattern in mortality taking into account the different historical and estimation periods used

to estimate the local baselines :

pnbpooled=
X

pnbi:

Residual variance and z score

In the local estimations of baselines a 2/3 power transformation was used to account for skewness

in the distributions [1, 7]. Generally, with a power transformation of c an approximation to the variance

of the transformed residuals (nbcc – pnbc) was calculated using the delta method: Var(f(X)) B (f(E(X))2 .

Var(X) :

Var(nbcc � pnbc)=Var(nbcc)+Var(pnbc)

� (cE(nbc)cx1)2 Var(nbc)+(cE(pnb)cx1)2 Var(pnb),

where E(nbc)=pnb and E(pnb)=pnb. Hence,

Var(nbccxpnbc) � (cpnbcx1)2 Var (nbc)+(cpnbcx1)2 Var (pnb)

= (cpnbcx1)2 (Var(nbc)+Var (pnb))

=(cpnbcx1)2 Var(nbcxpnb):

9>=
>; ð1Þ

Hence the relationship between the residual variance Var(nbc – pnb) and the c-transformed residual variance

will be:

Var(nbcxpnb) � Var(nbcc � pnbc)=(cpnbcx1)2:

Assuming independence between the pooled countries the pooled residual variance will be:

Var
X

nbci �
X

pnbi

� �
=
X

Var(nbcixpnbi)

=
X

Var(nbccxpnbc)=(cpnb
cx1
i )2:
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Using equation (1) with nbc=gnbci and pnb=gpnbi to have the pooled c-transformed residual variance:

Var
X

nbci

� �c
x

X
pnbi

� �c� �
= c

X
pnbi

� �cx1
� �2

Var
X

nbci �
X

pnbi

� �

= c
X

pnbi

� �cx1
� �2X

Var nbc
c
i � pnb

c
ið Þ= cpnb

cx1
i

� �2
:

The local power-transformed residual variances are not included in the A-MOMO output received from the

countries, but can be calculated by inverting the formula for the local z score, as this as well as pnb and nbc are

included in local data:

Var(nbccxpnbc)=((nbccxpnbc)=z score)2:

The pooled residual variance of the power-transformed deviation from the pooled baseline then becomes :

Var
X

nbc
� �c

x
X

pnb
� �c� �

� c
X

pnbi

� �cx1
� �2X

Var nbc
c
i xpnb

c
ið Þ cpnb

cx1
i

� �2
= c

X
pnbi

� �cx1
� �2X

nbc
c
i xpnb

c
ið Þ= z scoreið Þ2= c pnb

cx1
i

� �2
:

and the pooled z scores become:

z score=
X

nbc
� �c

x
X

pnb
� �c� �

=

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
Var

X
nbc

� �c X
pnb

� �c� �r

�
X

nbc
� �c

x
X

pnb
� �c� �

=

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
c
X

pnbi

� �cx1
� �2X

nbc
c
i xpnb

c
ið Þ=z scoreið Þ2= cpnb

cx1
i

� �2
:

s

The 100*(1xa) percentage prediction intervals for the pooled weekly baseline gpnbi can be calculated by:

X
pnbi

� �c
tza

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
Var

X
nbci

� �c
x

X
pnbi

� �c� �r" #1=c

=
X

pnbi

� �c
tza

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
c
X

nbci

� �cx1
� �2X

pnb
c
i xpnb

c
ið Þ=z scoreið Þ2= cpnb

cx1
i

� �2s2
4

3
5

1=c

;

where za is the 100*(1 – a/2) percentile of the standard normal distribution.

Cumulated deviation from the baseline

The cumulated deviation from the baseline over W weeks is :

XW
(nbcjxpnbj)=

XW
nbcjx

XW
pnbj:

Assuming independence between weeks, i.e. no autocorrelation, then the same methods as used in the stratified

analyses can be used. Hence, the c power-transformed residual variance of the cumulated deviation from the

baseline over a calendar period of W weeks can be calculated in the same manner. The 100*(1 – a) percentage

confidence interval around the expected deviation from the baseline, which in mean will be 0, will then be:

tza

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
c
X

pnbj

� �cx1
� �2X

nbc
c
j xpnb

c
i

� �
=z scorej

� �2
= cpnb

cx1
j

� �2

s2
4

3
5

1=c

and around the observed cumulated deviation from the baseline :

XW
nbcj

 !c

t za

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
c
X

pnbj

� �cx1
� �2X

nbc
c
i xpnb

c
j

� �
=z scorej

� �2
= cpnb

cx1
j

� �2

s2
4

3
5

1=c

x
XW

pnbj,
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where gW is summing from week 1 to week W and za is the 100*(1 – a/2) percentile of the standard normal

distribution.

Note that the following formulas will both be wrong and give too small confidence intervals (verified in simu-

lations) :

XW
nbcj

 !c

x
XW

pnbj

 !c

tza

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
c
X

pnbj

� �cx1
� �2X

nbc
c
j xpnb

c
j

� �
=z scorej

� �2
= c pnb

cx1
j

� �2

s2
4

3
5

1=c

,

XW
nbcjx

XW
pnbj

 !c

tza

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
c
X

pnbj

� �cx1
� �2X

nbc
c
j xpnb

c
j

� �
=z scorej

� �2
= c pnb

cx1
j

� �2

s2
4

3
5

1=c

:

In the stratified pooled analyses nbcj and pnbj will be the sums over all countries (nbcj=gnbci and pnbj=gpnbi)

and z scorej the pooled z score.
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Abstracts - Presentations 

La surveillance en temps reel: Identificier et mesurer l’impact des menaces pour 
la santé publique. INVS Paris, 25 april 2013 

Abstract: 
The EuroMoMo project 
Kåre Mølbak, Statens Serum Institut. 
Mortality is a basic indicator of health, and an understanding of mortality-patterns 
is fundamental for effective public health planning, risk assessment and action. 
Timely vital statistics are not available during health crises or for assessment of 
imminent health threats. However, decision makers will request such data in case 
of epidemics or when new diseases and threats emerge. As these threats are not 
restricted by borders, a European harmonized approach to detect and estimate 
the magnitude of deaths is required. 
 
The EuroMoMo project was initiated as a DG-SANCO co-funded project in 2008 
and the network became operational in 2009. Currently real-time mortality 
monitoring is conducted in 18 countries or areas in Europe. The output include 
weekly mortality reports that are disseminated to partners as well as ECDC and 
WHO. 
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European monitoring of excess mortality. PHE Conference 2013, Warwick, 10-11 
September 2013 
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EuroMOMO: Five years of mortality monitoring in Europe. ECDC lunchtime 
seminars, Stockholm, 16 October 2013  

Mortality is a basic indicator of health and an understanding of its epidemiology is 
fundamental for effective public health planning and action. The aim of EuroMOMO is to 
develop and operate coordinated mortality monitoring across European countries in order 
to improve the capacity to assess and manage risks associated with major health threats, 
including pandemic influenza and other infectious or non-infectious public health events 
with a severe impact. 

  
The presentation will describe the European mortality monitoring system (EuroMOMO), 
including how it started, the principle of the model, main achievements, requirements for 
joining as well as the future perspectives and visions.  
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European monitoring of excess mortality for public health action (EuroMOMO). 
European Public Health Conference 2013, Bruxelles, 14 November 2013 
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Prototype of season impact report 

Using EuroMOMO to estimate overall winter excess mortality: Consideration for 
standard seasonal reporting 
 
Introduction 
 
EuroMOMO is a tool for monitoring weekly all-cause mortality across participating 
European countries in order to detect mortality in excess of normal seasonal mortality 
levels in a timely manner. EuroMOMO has been monitoring weekly excess allcause 
mortality continuously since the H1N1 pandemic in 2009. The number of participating 
countries or regions of countries increased 18 in 2013 and covers large geographical 
areas in Europe from north to south and east to west. 
 
Mortality patterns show strong seasonality with higher number of weekly deaths in winter 
than in summer. Peaks in excess mortality in addition to such normal seasonal variation 
can be observed during winter and during summer periods and have mainly been 
attributed to epidemics of influenza as well as environmental factors such as heat waves 
and cold snaps. 
 
Although EuroMOMOs first aim is to detect and report acute weekly excess mortality 
above normal seasonal levels in a timely manner, annual pooled estimates of winter 
excess mortality may be useful to assess the burden of epidemics and to compare 
between seasons. 
 
In this document we suggest a format for standard seasonal report based on 
considerations of the robustness of model, the timeliness of reporting, and the usefulness 
of information for public health action.  
 
Suggestions for a standard winter excess mortality report 
 
Definitions 

• Excess deaths were defined as observed deaths minus expected deaths. 
• Winter season” was defined as the period from week 40 to week 20 the following 

year. 
• Cumulative excess mortality was defined as the sum of the weekly positive and 

negative variations around the modelled baseline of expected deaths. 
• Excess deaths were expressed as numbers, rates and as standard deviation 

around the baseline (z-score); the latter two allowing comparison of mortality 
patterns between different populations and between different time periods. 

• Mortality above two z-scores from the baseline for 2 consecutive weeks was 
considered above 2 z-scores of the standard variation of data. (Check definition of 
excess mortality) 

 
 
Publication 
The standard seasonal report should be placed on the public euromomo website. 
Further, timely publication in relevant journals, e.g. Eurosurveillance, should be 
considered 
 
Pooling and model 
We compared estimates of winter excess mortality derived from the weekly standardised 
EuroMOMO pooled method [ref] to the summarised method, where we modeled total and 
age group specific (<5, 5–14, 15–64 and ≥65 years) weekly numbers of expected deaths 
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summarized across participating countries using the common EuroMOMO Poisson 
regression model with number of weekly deaths as a dependent variable adjusting for 
linear trend and seasonal variation (for age groups 15–64, ≥65 years and total 
mortality). Jens to explain how the CIs were calculated 
 
The baseline of expected weekly death in the winter season 2012/13 was modelled on a 
time series from week 39 2008 to week 40 2012, (check!). The length of historical data 
was determined by the length of the time series for which data from all participating 
countries were available. With increasing data availability baseline may be modelled on 5 
instead of 4 years of historical data. 
 
For this report data from the following countries or region of countries were used in the 
pooled analysis: Belgium, Denmark, Finland, France, Germany (Berlin, Hesse), Hungary, 
Ireland, Netherlands, Portugal, Spain, Sweden, Switzerland, United Kingdom (England, 
Wales). This represented an underlying population of 258 million inhabitants.  
 
Summarised point estimates were consistently lower in all seasons for excess winter 
mortality in the 65+ as well as for all ages. The estimates are slightly higher for the 5-14 
group. In the group 0-4 and 15-64 the estimates vary inconsistently by season (table 1). 
 
More research is needed to understand the differences in estimates and to choose the 
best available method for estimation of winter excess mortality in the absence of a gold 
standard. Estimates may be triangulated by seasonal mortality estimates from other 
sources (e.g. FluMOMO, country estimates). Until such best method has been determined 
we suggest using the summarised approach for the following reasons: 

• The estimates are overall more conservative 
•  For small populations (as the age group 5-14) pooling data may enable modelling 

of a more robust baseline, to detect changes that in single countries may go 
unnoticed. 

 
 
Table 1: Comparison of point estimates of winter excess mortality derived from 
standardised and summarised method by age group and season. 
 
  Summarised method: Pooled over sum of countries, 
baseline up to 44/2012, lines apart from 0-4, including 
delay adjusted numbers 
season 0to4 15to64 5to14 65P Total 

2008 255 1791 70 46457 48161 

2009 182 4704 175 8997 13850 

2010 179 6431 175 5095 11965 

2011 243 1519 110 27850 30352 

2012 55 3466 152 27247 32557 

 
EuroMOMO standardised method   

season 0to4 15to64 5to14 65P Total 

2008 202 2504 30 51575 53803 

2009 196 4586 145 15069 20181 

2010 130 5912 145 13587 20789 

2011 148 844 85 37967 41054 

2012 114 2586 129 39035 40254 
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Figure 1. Comparing the two approaches: summarized (black lines) and stratified (red 
lines). Green lines=registered ; dashed lines=2 z-score deviation. 2008/2009-2010/11 

 
 
Timeliness 
 
In order to determine the usefulness of early seasonal mortality analysis compared to 
analysis of more complete data at a later time both a dataset from  week 23 2013 and 
from week 35 2013 were used for analysis of seasonal excess mortality. 
Early (week 23) point estimates for total seasonal excess mortality were nearly identical 
to late (week 35) estimates for seasons 2008/2009, 2009/2010, 2010/2011, 2011/2012 
indicating robustness of model. For season 2012/2013 early point estimates for all age 
groups were lower than late estimates, but all within the confidence limits of the early 
estimates (figure 1). 
This indicates that valid season mortality estimates can already be available shortly after 
the season. It is recommended to test even earlier datasets, e.g. from before week 20, 
to achieve even better timeliness 
 
Figure 1: Pooled total number of excess deaths by time of analysis (early = week 23, late 
= week 35), confidence intervals (CIs) of late estimates, by age group and by winter 
season, 2008-2012 
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Indicators  
 
Possible indicators for reporting pooled winter excess mortality include: 

• Age stratified number of winter excess deaths, with upper & lower 95% 
confidence limits (95% CI), 
and by age group. 

• Standardised indictors such as excess mortality rate, percentage of excess deaths 
above expected (baseline), z-score for comparison 

• Period and duration of pooled winter excess mortality according to the common 
definition of excess mortality (still need to be defined, e.g. 2 or more consecutive 
weeks with above 2 z-scores) 

• Weekly country z-scores to show  variation in country mortality patterns 
 
The algorithm has been developed for weekly monitoring of mortality and not for 
estimation of seasonal annual burden, therefore crude numbers should only be presented 
with careful explanation of the interpretation and variability of such point estimates. 
 
 
Age 
group 

Winter season 2012/2013 (week 40-20) 

 Numbe
r  

Confidence 
interval 

Mortality rate/ 105 Percentage of excess deaths 
above expected (baseline) 

0-4 166  65-268   

5-14 161 107-216   

15-64 3945 3095-4796   
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65+ 32406 27576-37244   

All ages 38145 32884-43413   

 
 
Text 
Description of findings based on the indicators choosen. 
Description of seasonal influenza epidemiology, vaccine match, environmental conditions, 
other factors for excess mortality. 
Discussion and recommendations 
 
Figures 
 

• Figure of the time series of total weekly deaths with baseline and z-score levels, 
e.g. figure 1. From the shape of the curve information on the magnitude of peak 
excess mortality as well as the timing and duration of excess mortality can be 
derived and easily compared with the historical seasons in the graph. 

• Figure of the cumulative pooled winter excess mortality from week 40 to week 20, 
by season and age group, e.g. figure 2. From this graphs the age group specific 
magnitude of the winter excess over time can be compared with the 4 previous 
seasons. 

• Figure to show magnitude and timing by country: Weekly z-scores of excess 
mortality from week 40 to week 20, by country. A heat chart, e.g figure 3, or 
graph with country z-scores over time. For the heat chart color coding has to be 
defined based on the overall definition of excess mortality  

 
Figure 1: Pooled weekly total number of all-cause deaths, expected deaths (baseline), 2 
and 4 z-scores levels, 2008-2013. In orange: approximate period of influenza activity in 
Europe. 

 
 
(Discuss: Should that be the all ages graph from summary method) 
 
Figure 2: Cumulative pooled winter excess mortality from week 40 to week 20, by season 
and age group (Cave: As the graph does not include week 53s, number of deaths in 53 
weeks must be added to surrounding weeks) 
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Figure 3: Weekly z-scores of excess mortality from week 40 to week 20, by country.  
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Summary 
Twenty-nine participants from 18 European countries –of which 5 countries are not yet 
submitting data to EuroMOMO- attended the meeting in Copenhagen, on 10-12 June 
2013 , as well as a representatives from ECDC, WHO Europe, WHO Geneva and DG 
Sanco. This was the first plenary meeting since 2010. Representatives from nine 
countries participated in the EuroMOMO training session.  
After a period of without funding there is for 2013 DG Sanco co-funding through an 
operational grant for hub activities and the EuroMOMO plenary meeting. A reapplication 
for 2014 has been submitted and may be granted, however, this is no instrument for 
longer term funding. 
The current EuroMOMO system was reviewed by EuroMOMO partners, the hub and 
representatives from WHO, ECDC and DG Sanco. It was recognised that EuroMOMO is a 
unique European network that has shown its usefulness and strengths on several 
occasions. The  main recommendation that evolved where: 

• To increase the geographical representativeness of participating EU,  
• To improve and systematise the process of data interpretation 
• To improve the presentation of data on the restricted and public domains of the 

EuroMOMO website 
• To increase rapid and extensive dissemination of EuroMOMO results into the public 

domain 
• To review and if necessary to revise the method for baseline calculation and delay 

adjustment.  
Ways to address these recommendations were discussed and included the following 
suggestions: 
Develop EuroMOMO operating procedures for data analysis and interpretation as well as 
assessment of signals, e.g. develop standard definition of excess thresholds. In the  
interpretation of signals or other observations, it is important to link  with experts in 
epidemic intelligence, e.g., ECDC.Better tools should be developed to quantify 
weekly/monthy/seasonal excess. WHO, ECDC, DG Sanco should sSupport and encourage 
other countries  to join  EuroMOMO . Country visits from the EuroMOMO hub as well as 
technical support. Participation of countries with less timely data in monthly reports, for 
end-of-winter season estimations. Promotion of EuroMOMO by including EuroMOMO data 
or a link to EuroMOMO in national flu surveillance bulletins, by improving output for 
WISO and EUROFLU, by scientific publications and presentation at conferences and 
relevant meetings. 
 
At the meeting, several cCountries presented the results of the FluMOMO pilot to 
estimate influenza attributable mortality. FluMOMO is a  multiplicative Poisson regression 
model with weekly all-cause mortality as an endpoint and includes parameters for both 
influenza activity and extreme temperature. While the main model seems to be robust, 
more work needs to be done on the parameterisation. 
Two parameter working groups were formed to decide on parameterisation for second 
pilot phase 2013/2014. 
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Introduction 
The EuroMOMO network is a joint European initiative based on mutual interest in 
modeling of mortality data for public health action: in sharing and extending knowledge, 
in producing robust and comparable mortality monitoring outputs across Europe. 
 
The aim of Euro-MOMO (European monitoring of excess mortality for public health action) 
is to operate (close to) real time monitoring of overall mortality in Europe using a 
standardised approach so that signals between countries become comparable. This 
enhances the European capacity to assess and manage serious public health risks such 
as pandemic influenza and other emerging infections as well as environmental conditions 
with an impact on public health, e.g. heat waves and cold snaps. 
 
Since 2009 EuroMOMO coordinates weekly monitoring of all-cause mortality across 
European countries using a common statistical algorithm to estimate excess mortality. 
Currently, around 18 partners, mainly national or regional public health institutes from  
EU/EEA countries, participate in regular, weekly mortality monitoring activities. 
 
The EuroMOMO system was designed to accommodate a wide variety of different data 
availabilities in order to enable as many countries as possible to participate and always 
welcomes new partners. 
 
The Euro-MOMO, in 2013 receives co-funding from the European Commission (DG 
SANCO) and includes a network of partners from around 20 European countries. 
 
Objectives, agenda and participation 
The objectives of the EuroMOMO 2013 plenary meeting were: 
 

• To review results of EuroMOMO activities (both the country algorithm and 
EuroMOMO outputs) and  to suggest adaptation where necessary 

• To review results of the pilot methodology to estimate annual seasonal influenza 
related mortality  

• To develop a roadmap for EuroMOMO extension and sustainability, both for 
operational and scientific issues, and including suggestion for funding options 

• To offer training in the operation of the EuroMOMO algorithm and in analysis of 
outputs 

 
The meeting was organised by the network hub and held at Statens Serum Institut, 
Copenhagen, on 10-12 June 2013. The agenda of the meeting can be found in annex 1. 
The meeting was conducted using presentations, group work and plenum discussions. 
Twenty-nine participants from 18 European countries –of which 5 countries are not yet 
submitting data to EuroMOMO- attended the meeting (see map1 and annex 2), as well as 
a representatives from ECDC, WHO Europe, WHO Geneva and DG Sanco. 
Representatives from nine countries participated in the EuroMOMO training session 
 
Map1: Countries participating in the EuroMOMO meeting 2013 (in light and dark blue) 
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EuroMOMO status and aims 
The objective of EuroMOMO is to operate timely mortality monitoring across Europe to 
assess and monitor impact of public health threats and to enable comparison between 
countries. Timely mortality data are required for reassurance as well as impact 
assessment: What is the impact of an epidemic or a pandemic? Who is in particular 
affected? What is the impact of environmental events linked with excess mortality? Are 
there signals of changes in mortality? 
 
Recent health threats  include MERS, Avian Influenza A (H7N9) Virus as well as extreme 
weather events such as, floodings. We don’t necessarily expect increased mortality as a 
consequence of such threats, but it is important to have a information system in place to 
assess and monitor impact of public health threats. Europe need a system to measure 
and compare the most severe outcomes of health threats, including major  outbreaks or 
a pandemic and to assess which populations groups particularly affected.. 
 
In 2006 voluntary, self-funded workshop on mortality surveillance was held in 
Copenhagen. Epidemiologists and statisticians from the national public health centers in 
13 European countries, ECDC, WHO Europe participated. There was consensus that a 
common methodology to monitor mortality across Europe was needed and during the 
meeting a basic framework for such system was developed. 
Co-funded by European Commission, Community Public Health Programme, the 
EuroMOMO project was launched. The project run from Feb 2008 to April 2011, included 
25 partners from 22 European countries and was coordinated by Statens Serum Institut, 
Denmark 
 
In order to meet the key deliverable of EuroMOMO, a ready to implement, robust and 
simple consensus model to monitor weekly all-cause mortality across Europe, the 
following main actions were conducted: An Inventory of existing systems was created, 
minimal requirements of a mortality monitoring s were defined, retrospective analytical 
studies were carried out, a European consensus system for mortality modeling was 
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developed and piloted in 10 European countries from autumn 2009, thus enabling the 
monitoring of mortality during the H1N1 pandemic season in Europe. 
 
After the EuroMOMO project there was only partial funding until 2013: there was no 
funding between April 2011 and  Nov 2011. From Nov 2011-Jan 2012 an ECDC grant 
funded network hub activities and no funding between Feb 2012 and Jan 2013. For 2013 
there is DG Sanco co-funding for hub activities and the EuroMOMO plenary meeting. A 
reapplication for 2014 DG Sanco hub co-funding has been submitted. Since 2010 there 
have been no network meetings because of lack of funding. 
EuroMOMO was evaluated by ECDC 2010/11 and the preliminary evaluation results have 
just been made available to the EuroMOMO hub, but the results have not yet been 
published to a broader audience. 
 
At present 18 partners from 14 European countries are participating in weekly mortality 
monitoring:  
Belgium, Denmark, Finland, France, Germany (Berlin, Hesse), Greece (parts), Hungary, 
Ireland, Netherlands, Portugal, Spain, Sweden, Switzerland, United Kingdom (England, 
Northern Ireland, Scotland and Wales). 
Weekly EuroMOMO outputs have been published all-year-round, since 2009. Pooled 
European output is publically available on the website www.euromomo.eu. Since the 
2012/13 influenza season weekly EuroMOMO outputs are integrated into ECDC’s WISO 
and WHO’s EuroFlu bulletins. 
 
Further planned activities for 2013 are: 

• To write a summary of the mortality during the 2012/13 winter season.  
• Attendance of the Options Influenza conference and the Escaide conference with 

the aim for oral presentations at both conferences. 
• Peer reviewed publications: Description of EuroMOMO system, possibly in 

Eurosurveillance.  
• Website revision until Oct 2013 
• Revision A-MOMO algorithm 
• Major revision planned for 2014 
• Urged revisions before 2013/2014 winter season 
• FluMOMO 2nd test phase 2013/14 

 
The EuroMOMO system 
The EuroMOMO algorithm was developed as a common tool for producing weekly 
indicators, including:  

• Observed number of all-cause deaths 
• Expected number of deaths (the baseline) 
• Number of deaths corrected for delay in data transmission 
• Deviations from the baseline: Difference between observed and expected number 

of death, expressed in numbers and as standard deviation scores (Z-scores) 
 
The indicators are reported by the total population and by age group (<5 years, 5 - 14, 
15 - 64, >=65), reflecting the same age groups that are used by the European Influenza 
Surveillance Network (EISN) and the WHO Regional Office for Europe’s platform for 
influenza surveillance (EuroFlu). 
 
Input data for the algorithm includes date of death, date of data reception and age of the 
deceased. The date of data reception is defined as the date at which a specific death 
becomes known to the corresponding EuroMOMO national partner institute.  This date is 
needed in order to study and model the pattern of the delay in data transmission. Weeks 
are numbered using the ISO standards. The algorithm calculates the expected baseline 
according to the mortality pattern of the last 3 to 5 years, according to the availability of 
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data in each country. The algorithm use seasonal (harmonic) and temporal trends to 
calculate the baseline, while it removes the effect of any previous unexpected peaks 
during the period.  
 
The algorithm enables the partner institute to define and study other population 
subgroups (e.g. by sex, by sub-national level). The algorithm accommodates various 
types of mortality patterns and a variable range of data and estimate a corrected number 
of deaths in order to compensate for incomplete data caused by delays in the data 
transmission. Finally, the algorithm facilitates the rapid detection of excess deaths every 
single week and during longer time periods, the latter to facilitate the detection of small 
but sustained increases of mortality.     
 
The Euro-MOMO algorithm is computed using the Stata 10 statistical package and is 
delivered to the participating countries. For the countries where the Stata package is not 
available, the Euro-MOMO algorithm can be run for the country by the coordination team 
and national results then sent back to the partner institute.   
 
In the EuroMOMO network, the weekly statistical analyses are carried out by the partner 
institutions, based on their own all-cause mortality data. The partner institute runs the 
common EuroMOMO algorithm to compute the agreed indicators, and the aggregated 
weekly results are sent to the coordinating team at Statens Serum Institut. The latter is 
responsible for compiling all country indicators and uploading results on the dedicated 
website such that the information could be shared with all the national partners.  
At the website, the crude and the Z-score standardized weekly number of deaths is 
represented as charts with the results of all participating countries plotted on the same 
time axis. From these charts the time occurrence and the amplitude of any peaks in 
mortality between countries can be easily compared. The data of participating countries 
are also pooled every week using the Euro-MOMO algorithm to obtain a single estimation 
of the crude number of deaths and expected baseline for all partner institutes 
participating in that specific week. The European bulletin is updated with results every 
week and uploaded on the Euro-MOMO website www.euromomo.eu . The results of the 
participating countries and pooled analysis is accessible to all the partner institutes and 
European international public health counterparts. In accordance with country requests, 
only pooled results is released for public viewing at present. 
 
Figure 1: 
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Winter season summary 2012/2013: For the pooled analyses the underlying population 
was 261 million. Winter excess mortality was calculated as: sum of the positive and 
negative deviations around the baseline (calculated over the week 40 to week 20 period. 
Overall excess mortality in winter 2012/2013 was similar to the excess in 2011/2012, 
though the shape of the peak was different as it was not very high but very broad.  
 
EuroMOMO system review and problem statement 
The first part of the meeting was dedicated to reviewing the current EuroMOMO system 
and to developing a comprehensive list of issues/aspects needing revision and 
improvement. 
In the following problems/issues that evolved from member countries -, Advisory Board - 
and hub presentations are listed: 
 
Country issues  

• The baseline doesn’t fit very well for all countries. For example in Germany there 
is often a lack of deaths in de autumn.  

• Historical data used for baseline determination should not be too long. 5 years 
seems ok.  

• Diversity of influenza strains complicates analyses of temporal coinciding 
mortality.  

• How to calculate winter excess? Should we cumulate all deaths between week 40 
and 20 or choose other options: e.g. restrict the period to when influenza is 
circulating? Or cumulate only when excess is above 2 Z-scores?  

• Main limitation for joining– delay in receiving data. Half a year – but for a 
complete influenza season this leads to a delay of 1.5 years.  

• The A-MOMO delay adjustment fit very well to the Finnish data, but there are 
alternative methods if needed 

• Due to the delay adjustment the estimate of delay adjusted data changes from 
week to week. Other countries have also issues with delay adjustment 

• Portugal’s national mortality baseline lies higher than the EuroMOMO baseline. 
Portugal only excludes ILI epidemic periods from historic data to calculate the 
baseline.  

• In Germany the linear trend in the baseline is steeper than the linear trend in the 
actual data.  

• Dutch national mortality is based on a little timelier data (Thursday-Wednesday), 
which complements EuroMOMO results (Monday-Sunday).  

 
EuroMOMO evaluation by ECDC 
The evaluation of the EuroMOMO system was carried out by ECDC during the period from 
Dec 2010 and Jan 2011. The aim was to describe the performance and usefulness of the 
system using standard guidelines for surveillance system evaluation, in order to inform 
ECDC’s decision on future options for mortality monitoring at the EU level.  The main 
findings and recommendations were presented here. 
 
EuroMOMO’s design and partners were evaluated using the following surveillance 
attributes: 

• Simplicity 
• Flexibility 
• Timeliness 
• Data quality, stability and validity 
• Representativeness 
• Positive predictive value & sensitivity 
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• Usefulness 
• EU added value 

 
Data collection included stakeholder interviews and questionnaires of EuroMOMO partners 
and international experts (ECDC, WHO Europe), a site visit to SSI, review of information, 
data and documents from the hub, a literature research of events that may have resulted 
in excess mortality  in Europe whilst EuroMOMO has been operational, quantitative 
analysis of pooled and anonymised data. 
 
Summary of findings: 
 
Strengths of EuroMOMO 

• Simplicity in data reporting, data analysis and data dissemination, requiring 
minimal staff resources for participation;  

• Flexibility in adding new variables and participating countries if needed;  
• Timely distribution of weekly data and accompanying analysis in restricted and 

public domains;  
• High acceptability of the system by participating countries and users of the 

information, particularly at country level;  
• The system is deemed useful and highly appreciated by the countries participating 

in it, specifically in facilitating the establishment of mortality surveillance at a 
national level, something that would not have occurred without the creation of 
EuroMOMO;  

• Technical networking between epidemiologists and statisticians in participating 
countries and the hub has established highly valued professional relationships.  

 
European added value: 

• Unique in the EU as it is the only existing surveillance system that provides close 
to real-time data on all-cause mortality in participating countries. 

• The system has provided useful and relevant estimates of excess mortalities 
observed across the EU during the 2010 summer and 2009/10 and 2010/11, 
2011/12 winter seasons 

• These have all been retrospective assessments of public health events, and as 
such EuroMOMO has demonstrated its ability to monitor and assess public health 
risks in the EU which is one of its main objectives as a network. 

• In the short period it has been operational, EuroMOMO has not demonstrated its 
existing potential to function as an early warning tool for public health events in 
the EU 

• EuroMOMO matches the majority of ECDC’s surveillance goals and long-term 
surveillance objectives for the EU 

 
Recommendations: 
 
Increase geographical representativeness of participating countries 

� To increase the system’s usefulness and strengthen the validity of the data during 
pooling, thus potentially increasing the system’s ability to detection of public 
health events of concern: 

o Investigate the reasons why current partners are not providing data on a 
regular basis and why they do not include their country-specific 
information on the restricted access website and attempt to address those 
concerns; 

o Increase the awareness amongst epidemiologists in EU countries of the 
existence of EuroMOMO and thereby familiarising them with the outputs 
and potential added value of participation in this network; 
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o Assess to which extent the inclusion of information on a sub-national scale 
for mortality data could be included in weekly indicators. 

 
Improve interpretation of data on the restricted and public website 

� Enhance the interpretation of weekly data by using information from other 
sources of epidemic intelligence information (e.g. the ECDC CDTR, ProMED, etc.) 
to better explain observed signals or the absence of signals where these would be 
expected; 

� Include a footnote in each set of weekly analyses on the limitations that are 
present when interpreting weekly mortality data, specifically in terms of the 
impact of the reporting delay adjustment; 

� Conduct systematic analyses after a 4-week delay in order to ensure that data is 
re-analysed at the highest level of completeness, when z-scores have stabilised, 
and potentially missed signals will be identified; 

� Provide information on which countries’ data are included in pooled data analysis, 
together with the pooled data on the public website. This will also require further 
negotiation with participating countries on whether this is a possibility. 

� Investigate to which extent the development of country-specific and pooled 
thresholds for excess mortality can be established, particularly for countries that 
do not have well-established existing mortality surveillance systems. 

� Further explore the reasons why two countries’ mortality data reported to 
EuroMOMO was significantly different from data reported to Eurostat. 

 
Assess the potential of EuroMOMO to act as an early warning system for events of public 
health importance and the resulting sensitivity and specificity of the system: 

� Perform a simulation exercise, which will model various scenarios that might lead 
to increases in mortality in single countries or affecting several countries (in 
sequence or simultaneously) and investigate whether: 

o signals are detected (and their magnitude) 
o the timeliness that these signals are detected 
o whether adjustments to the statistical model affect either of these 

parameters 
 
Improve the presentation of data on the restricted and public domains 

� Updating the format and layout of figures, so that figures can be viewed on a 
single screen, particularly their axes;  

� Ensuring standardised z-score scales in figures and maps are;  
� Updating historical maps with current data when possible;  
� Including an explanatory guide on both websites for persons that have irregular 

access to the data, in order to facilitate their interpretation of the data viewed.  
� Re-consider within the EuroMOMO network whether to update EuroMOMO’s 

algorithms to explain the regularly observed mortality trends in the pooled data, 
e.g. using annual data to calculate baselines, perhaps with more than one sine 
curve, perhaps with log transformation of the data, to take into account the 
seasonally expected winter peak.  

 
Increase rapid and extensive dissemination of EuroMOMO results in the public domain: 

� Ensure a regular formal report (annual or bi-annual) is sent to all stakeholders 
that provides a summary of the activities of the network and the findings during 
the reporting period; 

� Continue to put efforts into the rapid dissemination of real-time findings in peer-
reviewed journals (such as was done recently in March 2012 as the added value of 
EuroMOMO is then clearly demonstrated as the information can be used for action. 

 
Increase the added value of EuroMOMO at the EU level and for ECDC: 



 
 

 Final Report – CHAFEA Operating Grant 
 

March 2014 I  77 

� Efforts to ensure that EuroMOMO is used as a common source of information in 
epidemic intelligence activities at ECDC. 

o Establishing a direct link between the hub and the ECDC would permit 
direct exchange on information of potential important signals emerging 
from weekly data analysis;  

� EuroMOMO data might be further explored in ECDC teams working in risk 
assessments (both rapid and normal) as the retrospective analysis of mortality 
data in light of specific public health events will allow a better understanding of 
the true impact of these events in affected countries;  

� Workshop for ECDC teams that have the expressed the need to have access to 
cause-specific mortality data,  

o demonstrating how all-cause mortality might be used as an indicator of 
unusual public health events (including the circulation of more pathogenic 
strains of influenza or other respiratory viruses)  

 
Requirements for mortality monitoring from the view of European/global 
partners, e.g ECDC, WHO HQ, WHO Europe, DG Sanco 
The full report of the recommendations of the EuroMOMO advisory Board can be found in 
Annex III 
 
ECDC 

• The results of the ECDC evaluation are now available and the main 
recommendations were to 

o Increase the geographical representativeness of participating EU countries 
o Improve and systematize the process of data interpretation 
o Assess the potential of EuroMOMO to act as an early warning system 

(geographically disseminated events?) 
o Improve the presentation of data on the restricted and public domains 

(alternative to z scores?) 
o Increase rapid and extensive dissemination of EuroMOMO results into the 

public domain 
o Address a number of limitations that affect EuroMOMO’s added value at the 

EU level and for ECDC 
• For ECDC pooled analysis for small sustained changes and geographically 

disseminated events is potentially useful. The epidemic intelligence team would 
here be good discussion partner. 

• EuroMOMO output is currently used in WISO and for influenza risk assessment. 
The presentation in WISO could be improved. 

• Addition of monthly reports, end of influenza season summaries and re-analyse 
previous seasons with more detailed data 

• To increase comprehensibility an alternative to z-scores may be developed, e.g. 
alert zones for pooled data, including qualitative indicators, multidimensional 
indicators based on cusum and magnitude of peaks 

• Workshop for ECDC experts interested in EuroMOMO could be held. EuroMOMO 
could offer training and link to other EU training programmes (e.g. EPIET). 

• The possibility for ECDC funding an ad-hoc workshop for FluMOMO (as in 
December 2012) will be examined towards the end of 2013. 

DG Sanco 
• For DG Sanco it is of key importance that more member states participate.  
• Ties with existing surveillance networks and institutions like EPIS and ECDC 

should be reinforced. This would increase coherence in presentation of data and 
would ease assessment and management of crisis 

• The developed methodology should be taught to epidemiologists trained e.g. 
through the EPIET programme allowing it to be spread in all participating 
countries 
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• To consider further use of the results to feed an "as common as possible" 
approach to modeling situations like an influenza pandemic. Collecting data on an 
agreed pattern is important, using it for a common modeling approach seems the 
natural next step …! We have not identified the need for development of further 
common modeling so far but there is a strong interest in the development of an 
as common as possible approach to modeling situations like an influenza 
pandemic 

• Steps should be taken to create conditions allowing that improved EuroMOMO 
outputs can be used to brief decision makers dealing with epidemiological crisis 
assessment and management ( e.g. heath security committee) 

• Future perspectives for EuroMOMO funding from DG Sanco perspective: 
o DG Sanco funding mechanisms are mainly project grants and operational 

grants. Longer term funding mechanisms are joint actions grants, to 
qualify for those, EuroMOMO needs to expand to include the 28 member 
states, include some modeling activities and improve and simplify outputs 
before the issue of longer term funding can be raised. A tailored approach 
with priority on large countries and eastern countries to join first should be 
employed.  

• Eurostat is an important stakeholder and the unit of population statistics may be 
the unit to address. DG Sanco can influence here. 

 
WHO 

• For WHO, primary value of EuroMOMO is for severity assessment and monitoring. 
o Would like to also see respiratory disease data, even if not as timely 

• The key to understanding severity data is to have a historical context 
o Makes meaningful to compare your current data to your historical data 

than to compare your data to my data. 
• The parameter used to describe clinical severity will change with time 

o Should not even talk about CFR in the first few weeks. 
o CFR estimates will be important mid-course parameter 
o Ultimately, desirable to use population estimates of mortality. 

• Uncertain of EuroMOMOs utility for early warning but that doesn't diminish its 
value 

o Depends on why you are trying to detect– is it in order to respond? But 
can be useful once an unusual event has been identified to help determine 
the extent of the problem  early in the investigation phase. 

o Earliest useful warning will be from astute clinicians: e.g. MERS-CoV 
• The EuroMOMO output is also useful for WHO Europe and WHO Europe may be 

able to continue to allocate money for country visits. WHO expressed as well a 
wish to invite EuroMOMO to relevant meeting. 

 

Discussion and conclusions:  
Epidemiological considerations 
 
The following topics that emerged from the plenary session were defined as priority for 
group work discussion  

1. Increase the geographical representativeness of participating EU countries 
(expressed also by DG SANCO)  

2. Improve and systematise the process of data interpretation 
3. Improve the presentation of data on the restricted and public domains of the 

EuroMOMO website 
4. Increase rapid and extensive dissemination of EuroMOMO results into the public 

domain 
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Increase the geographical representativeness 
Obstacles for joining regular mortality monitring were  

� Delayed availability of data: e.g in Czech Republic, Croatia, Latvia 
� Funding issues: Norway, Czech Republic 
� Other countries (Estonia, Romania) have timely individual data available on a 

monthly basis 
Possible solutions: 

� Support and encouragement EuroMOMO to counties from WHO, ECDC, DG Sanco 
� Country visits (PH institutions, data providers) from the EuroMOMO hub. 
� Join efforts with other surveillance/research groups to get data access 
� Eurostat meeting attendance 
� Local support, e.g. training, software 

 
Achieve earlier release of mortality data/ limitation of costs 

� Important to target promotion and advocacy for EuroMOMO at the right 
stakeholders, release of data depends often on willingness of single persons 

o WHO Europe funding country visits (outside EU): MoH, statistic bureaus, 
Public health instituts 

o Letter WHO regional office to ministries of health may expeditie data 
release aslo in EU countries 

o Briefing to high ministerial level by DG Sanco 
o Integrate into ECDC ongoing country visits 

� Think about alternative data sources (e.g. insurance systems, hospital deaths) 
 
Technical obstacles 

� Main technical obstacles are perceived lack of technical expertise or lack of 
software.  

� The algorithm can be used by non-statistical personel, there is a comprehensive 
manual available on how to implement and run the EuroMOMO algorithm. 

� The network hub offers training in setting up andd using the algorithm. 
� Alternatively the hub can process data if countries not able to. 
� It is planned to have a limited number of  Stata software licences available for 

those countries not able to secure the software otherwise. 
� In the future it is planned to translate the EuroMOMO algorithm into a free 

statistical software package, e.g. “R”. 
 
Timeliness of data for joining EuroMOMO 

� Participation for countries with less timly data should be enabled.  
� There should be tiered requirements for joining, allowing for participation in 

weekly monitring but also for less frequent data transmission, e.g. for monthly 
reports, for end-of-winter season estimations. Current season estimations require 
mortality data up to week 20 by May/June, if data are only available with years 
delay, estimates can be made for previous winter seasons. 

 
Improve and systematise the process of data interpretation 

• Develop EuroMOMO operating procedures for data analysis and interpretation as 
well as assessment of signals 

o Develop standard definition of excess thresholds 
o Interpret signals together with other epidemic intelligence 

• Quantify weekly/monthy/seasonal excess 
o Weekly number of pooled excess deaths 
o % deaths above baseline 
o Rates 

• Contact Eu environmental agency to develop indicators for temperature variations 
in countries 
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Add 3: Improve the presentation of data on the restricted and public domains of 
the EuroMOMO website 
General 

• There should be instructions on how to join EuroMOMO 
• Subscribing to the bulletin should be easy, maybe with a button on the website 
• Bulletin and other news could be distributed by Twitter 
• The front page should contain the bulletin / a map and other news. 
• Ideal would be a dynamic system 
• There should be an archive of historic bulletins 

 
Improve the public output on the website 

• Add additional reports to the weekly bulletin, e.g.  
o Early preliminary weekly report 
o Consolidated monthly report which should include more data interpretation 
o End of winter season report(s) 
o Make dummy reports for each and present to partners 

 
• The bulletin should include information on which countries are reporting in the 

current week, i.e. naming the countries and total underying population reported in 
the pooled analysis 

• Weekly Individual country graphs (z-scores) should be on the public website for 
total and 65+ mortality 

• Introduction of additional age groups: 65-74, 75+  
• Z-score maps to be based on the consolidated monthly reports 
• There should be country graphs with shorter series (two seasons) to allow 

studying detail 
• Include comments from countries on the website 
• Regional aggregation once more reporting partners 

o Southern, northern, central….. 
 
Add 5: Increase rapid and extensive dissemination of EuroMOMO results into 
the public domain 
 
Promotion of EuroMOMO 

� Include EuroMOMO data or a link to EuroMOMO in national flu surveillance 
bulletins  

� ECDC website to have a link to EuroMOMO 
� Improve output for WISO and EUROFLU 

o E.g. add a Figure (link) to the MOMO text in the WISO 
� EuroMOMO could influence Eurostat to visualize the project, attend relevant 

Eurostat meetings 
� Flag EuroMOMO at for example: 

o WHO, e.g Global influenza surveillance guidelines/ WHO Geneva 
o ECDC pandemic workshops 
o Consider training epidemiologists/EPIET fellows in timeseries analysis 
o ESCAIDE 
o HSC – EWRS 

� In the future: Open source EuroMOMO database (needs legal framework)? 
� Keep ties with environmental health 

 
Scientific publications 

� Conferences 
� Abstract to ESCAIDE and influenza Options conference 
� Papers 
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o EuroMOMO Winter season summary 2012/13 
o EuroMOMO system paper 
o ? EuroMOMO evaluation by ECDC 
o A-MOMO algorithm 
o FluMOMO (first drafts by sept) 

� ? Special Eurosurveillance issue 
• FluMOMO principles 
• National FluMOMO results 

 
 
Statistical issues 
 
Baseline 
Key problems: 

• Too low national baselines (e.g. Portugal, Netherlands)  
o over estimating excess 
o may miss trends in excess mortality  

• Period used to estimate the baseline does not match the seasonality of all 
countries (e.g. Finland) 

• Does not take into account of changes in trends over time 
• Period of excess does not match that seen at national levels 

o Over/under estimation of impact 
• Over estimation of impact of heat waves (e.g. Spain) 

 
Ways to improve 

• Adjustments possible in current A-MOMO v4.3 
o Shorter calendar period for baseline estimation, e.g. not more than 5 years 
o Trend as spline instead of linear 
o Change periods used to estimate baseline 

• Manually determine periods included in the estimation of baseline (e.g. Portugal) 
• Re-weighted estimation of baseline (e.g. BeMOMO, UK investigated adding this A-

MOMO) 
• Use FluMOMO model as a baseline 

o with effect of influenza activity and excess temperature set to 0  
• Use population data to inform baseline and age stratification. 

 
How to proceed 

• Improve adjustments/setup of A-MOMO 
o (the currently available choices in the do-files) 

• Test different approaches 
o simulations: baseline, sensitivity 

• Consider if improvements can be implemented in the current A-MOMO version 
• Preferably: in a new version of A-MOMO in R 

 
Delay adjustment 
Key problems 

• Different effect for weekday-holidays 
o Depending on which day of week they occur 

• Diverse regional holiday pattern within a country 
• Delay adjustment during peaks 
• Delay-adjusted numbers are sometimes lower than the registered 
• Zero reported deaths are not delay-adjusted in A-MOMO 
• Variance of delay-adjustment not included in baseline variance 

 
Ways to improve and proceed 
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• Baseline prediction of baseline with increasing delay – ”Finnish approach” 
• Investigate delay adjustment during peaks 
• Zero reported is not delay-adjusted - investigate 
• Variance of delay-adjustment not included in baseline variance – include in the 

baseline variance 
• Adjusted number can be lower than the registered – use a restriction 
• Test other delay-adjustment methods 

 
 
FluMOMO 
At the first FluMOMO workshop in Copenhagen Dec 2012 (report available on request) 
experts agreed on a multivariate consensus model (FluMOMO) to be piloted in 
2013/2014. The consensus model to be tested was a simple multiplicative Poisson 
regression model with weekly all-cause mortality as an endpoint. It includes parameters 
for both influenza activity and extreme temperature and sensitivity testing of different 
such parameters, including parameters with and without the need for virological data are 
tested at present. The model also includes sine and cosine terms for residual seasonality 
and trend. Age specific output is broken down into the common age groups used in 
European influenza surveillance (0-4, 5-14, 15-64, 65+), but age groups can be adapted 
at any time. The model should also be tested for cause specific mortality endpoints, i.e. 
P&I, respiratory and circulatory deaths. 
 
During the EuroMOMO meeting countries reported the results of the pilot test of their 
national data and recommendation for the second test phase were discussed. 
 
In many testing countries the overall FluMOMO excess mortality exceeded the excess 
derived from the EuroMOMO model. 
 

• In England indicators used are calculated from main systems. Best indicators: 
incidence A and MEM 

• In Ireland the best parameter was ILI. For temperature: # week days with min 
temp  < 2 = between 0 and 7, does not count consecutive days, only number of 
days in a week 

• In Spain the ILI index (ILI * % of positive) was best fitting. They used age-
specific ILI indices   

• Portugal used the following influenza index: % positive x ILI rates x MEM baseline, 
with this index the flu parameter is zero outside flu activity. For temperature, they 
used the number of days below a threshold x number of excess, i.e. combination 
of duration and intensity in a same variable.  As a data source they chose national 
data rather than the data from the US agency 

• Finland has no reliable ILI data in Finland, therefore lab confirmed influenza was 
used in the model. Bootstrap for CI were used because of higher flexibility. The 
pilot FluMomo model is very similar to the Finland model, robust and non-robust 
analysis provided almost same results 

• Germany: The association of temperature and overall mortality is generally well 
fitted by a penalized spline. Cold spells do not seem to play a major confounding 
factor. Statistically significant “negative” excess mortality as well as the role of 
RSV epidemics still need to be tackled. Incorporation of a lag time does not seem 
to be necessary. Using all-cause death (as available immediately at season’s end) 
would “overestimate” cardiovascular+respiratory deaths by approximately 25%. 

• France only tested parameter for influenza activity, yet. Need more work on the 
temperature indicator including, timeliness and access to data. 

 

Discussion FluMOMO 
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� Excess mortality estimated in EuroMOMO is often lower than the corresponding 

excess estimates of the FluMOMO model.  This may be because in the FluMOMO 
model seasonality and trend are not removed before adding the influenza and 
temperature explanatory variables. Depending on the point of view EuroMOMO 
may be underestimating the effect or give the more conservative estimate. The 
correctness of regression analysis on non-stationary time series should be 
reviewed by time series experts 

� A fundamental question is also if we can we live with a baseline in FluMOMO which 
is different from the baseline in EuroMOMO 

� EuroMOMO and FluMOMO have different objectives: The objective of EuroMOMO is 
focued on general excesses of mortality and should focus on this. FluMOMO 
focuses on influenza attributable mortality. The objectives should be clearly 
defined: maybe there could be both objectives: detection of excess mortality and 
what is the contribution of influenza to this excess? The FluMOMO model may also 
identify excess not detected in EuroMOMO. 

� For FluMOMO the period of study should be narrowed to the duration of the 
influenza epidemic, as the focus is on influenza attributable mortality in the 
excess period.  

� Temperature: Should maybe be a parameter extreme temperature rather than 
just temperature. Different possibilities of calculation of weekly temperature: 
weekly average of the daily mean, maximum or minimum temperatures. Which 
stations to choose? 

� More work need to be done on the parameterisation. Therefore two parameter 
working groups were formed: 

o Influenza parameter group, led by Helen Green, HPA England 
o Temperature parameter group, led by Ajay Oza, Ireland 

� Timeline of activities: 
o Aim for a FluMOMO workshop in Dec 2013 if funding from ECDC is again 

available 
o Publication of first results. First drafts by September. Maybe get a whole 

issue in Eurosurveillance. 
o Within the working groups make more tests on parameterisation 
o Decide on parameters for second pilot phase 2013/2014. 

�  
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Annexes 
Annex I Agenda 
 
 

Day 1                      10 June 

12-13.00 Registration and light lunch 

Afternoon session:  

13.00-14.00 
Welcome (Kåre Mølbak) 
EuroMOMO – status and aims (Anne Mazick) 
 

14.00-14.30  

Chair:  
EuroMOMO system problem statements 
Common presentation by EuroMOMO partners 
Plenary discussions 

14.30- 15.00 Break 

15.00-16.30 
Cont… 
 

 

Day 2                      11 June 

Morning session:  

9.00-9.20 Summary day 1, planning of group work 

9.20- 10.20  
 

Requirements for mortality monitoring from the view of European/global 
partners, e.g ECDC, WHO HQ, WHO Europe, DG Sanco 
 

10.20-10.50 Break 

10.50-12.30 Group work: EuroMOMO revision 

12.30 -14.00 Lunch (Advisory Board meeting) 

  

Afternoon session:  
                                

14.00 – 17.00 
Including break 
 

FluMOMO(seasonal influenza mortality estimates) 
Background and aim  
Methods 
Pilot country results  
Finland 
England 
Spain 
France 
Germany (Berlin) 
Ireland 
Portugal 
Belgium 
Denmark 

17.00-17.30 FluMOMO: Summary and way forward 
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evening EuroMOMO dinner 

 
 
 

Day 3                      12 June 

Morning session:  

9.00-10.15  Group work: EuroMOMO revision, FluMOMO 

10.15- 10.45 
 

Chair: 
Plenary: report from group work 

10.45-11.15 Break 

11.15-12.30 
Final session: EuroMOMO and beyond:  
How to revise, expand and to sustain EuroMOMO and the network 
 

12-30 -14.00 Light Lunch 

  

Afternoon session:  
                                
14.00 – 17.00 
 

Teaching in application of EuroMOMO algorithm 
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Training curriculum 
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Coordination Team Meetings 

 
 

TC 24.10. 2013 

 

Participants 

Belgium: 'Nicolas.Berger@wiv-isp.be' 

Denmark: Kåre Mølbak, Jens Nielsen, Anne Mazick, Tyra Krause 

Estonia: 'Gleb Denissov' <gleb.denissov@tai.ee> 

France: 'Anne Fouillet (France)' <a.fouillet@invs.sante.fr> 

Germany (Berlin): ''Buchholz, Udo' BuchholzU@rki.de, 'Benedikt Greutélaers 
(GreutelaersB@rki.de)', AnderHeidenM@rki.de 

Ireland: 'ajay.oza@hse.ie'; 'joan.odonnell@hse.ie' 

Netherlands: ''Liselotte van Asten' <Liselotte.van.Asten@rivm.nl> 

Portugal: 'Emanuel Rodrigues (rodrigues.emanuel@gmail.com)' 

Scotland: <arlene.reynolds@nhs.net> 

Spain: 'Amparo Larrauri Camara (Spain)' alarrauri@isciii.es; 'Victor Segovia (Spain)' 
vflores@isciii.es 

 

 

Apologies from England 

Did not participate: Greece, Finland, Hungary, Sweden, Switzerland 

 

 

News 

• Negotiations for the operational grant 2014 nearly finalized 
• Estonia has joined EuroMOMO, which is great and pointing in the right direction 

regarding expansion. But more need to be done. This is important for further funding 
• Anne is leaving temporarily to Laos to work with WHO. Expecting to be back in 1.5-2 

years. 
Visit to ECDC:  

• Large interest in EuroMOMO when presented at the ECDC seminar 
Meeting with the EI team: Three areas of collaborations were identified: 

1. ECDC (EI) could consult EuroMOMO to explore the potential impact on 
mortality on an unusual event (“reassurance”). It would also be possible to 
ask retrospectively for similar event that occurred in the past 

2. EuroMOMO could communicate with ECDC when investigating signals (e.g. 
copying ECDC when sending an email for a multicountry peak) 

3. Research projects , e.g.: Sensitivity by age group (EPIET?), Shape of winter 
mortality in function of the length of influenza season, Mortality and gender 
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(fertile women), Impact of delay of reporting (compare with TESSy data, for 
ex. Influenza data), Mortality and peaks of Legionnaires’ disease (August-
September 2010) 

• ECDC to identify someone to participate in the revision of EuroMOMO 
algorithm 

 

Meeting with the ECDC influenza team 

WISO: 

• EuroMOMO outputs to be sent on Thursday afternoon in order to include them 
in the WISO draft for review 

• Shorten the text (more information should be freely available on EuroMOMO 
website) 

FluMOMO: 

• Some left over money for workshop may be available from ECDC. 

 

The new season: algorithm and reporting procedures 

It is important to standardize the length of the time series used to calculate the baseline 
among countries. 

• We suggest 5 years of data, i.e. from week 27/2008 to week 26/2013 
• All graphs will then also show the 5 past seasons plus the current season. 
• Jens will circulate an A-MOMO update taking this period into account. 
 

Public bulletin 

Addition of: 

• Names of countries included in the pooled analysis 
• Multicountry z-score graph total mortality 

Otherwise, we suggest to keep current bulletin procedures as they are (with the 
exception to draft bulletin for review on Thursdays also to  ECDC/WHO EuroFlu) . 

Assessment of outputs: inform/ include ECDC in the communication to investigate the 
peaks (especially if multicounty). As this is often communicated in the email containing 
the bulletin draft ECDC would automatically be  

 

Additional EuroMOMO reports to be developed: End of season report (winter and 
summer), Intermediary winter report (link with ECDC Risk Assessment) 

 

TC participants agreed on extending the weekly EuroMOMO bulletin with the multicountry 

z-score graph for total mortality, as well as to name the countries included in the pooled 

analysis. 

 

Website and bulletin revisions 

Website revisions based on the suggestions from the meeting are underway 

 

Publications: 

EuroMOMO: 5 years of excess mortality monitoring in Europe; Winter summary 
2012/2013. Both to be circulated to all reporting partners soon. 

ECDC is preparing a paper on the EuroMOMO evaluation.  
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FluMOMO 

We didn’t manage the publication deadline, but preparing now for the second pilot phase 

Possible ECDC funding for a workshop: back to back to an internal ECDC time series 
training module in Stockholm, 20-22 November. Or not too far after that date: Funding 
could be identified based on a scope and purpose and tentative participants document  

EuroWinter group: Research of effect of extreme cold on mortality. Assimoula 
Economopoulou from ECDC has worked with the group and has large experience in 
modeling the effect of cold. E.g. they showed that, instead of using the mean daily 
temperatures, it is more important to look at the maximum minumim temperatures 
during the hours people are actually exposed to the cold, e.g. from 6-12.00h. Would be 
good if the temperature group could contact Assimoula. 

 

TC participants thought it a good idea to hold a workshop, especially because the 

indicator work is quite slow and painstaking work and it would be good to meet. 

Important to find a date where key persons can attend. 

 

..\..\CT\CT TC 1 2013.docx 

 

Coordination team 
Telephone Conference 1   04.03.2013 
 
Participants: 
 
Belgium, Francoise Wuillaume, Sophie Maes 
Denmark, Anne Mazick, Jens Nielsen, Tyra Krause, Kåre Mølbak (chair) 
England, Helen Green, Richard Pebody 
Finland;  Mikko Virtanen 
France, Anne Fouillet 
Germany (Berlin),  Udo Buchholz 
Ireland , Joan O’Donnell, Ajay Oza 
Netherlands, Liselotte van Asten  
Portugal, Baltazar Nunes  
Scotland, Jim McMenamin 
Spain, Amparo Larrauri, Victor Flores 
Switzerland,  Christoph Junker 
 

Advisory Board for 2013: 

• Jean-Luc Sion, DG Sanco 
• Anthony Mounts, WHO HQ 

• Tba, WHO Europe 
• Julien Beaute, ECDC 

• David Shay, CDC Atlanta 
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The Advisory Board will meet during the annual meeting 

Annual meeting: 10-13.6. 2013, SSI, Copenhagen 

• Funding for 1-2 persons per country 
• We can also invite countries not yet participating, Kåre will write to the respective 

state epidemiologists 
• Anne is writing a general paper on EuroMOMO, target Eurosurveillance (we never did 

this), can mention there that there is funding for a meeting 

General paper on EuroMOMO:  

• The aim of this article is to describe the European mortality monitoring system, 
including its rational, its evolution and its operations, to discuss current limitations 
and threats as well as potential future developments. The article also intends to be a 
source of information for the EuroMOMO stakeholders as well as for countries 
wishing to join the EuroMOMO network 

• We suggest 1-2 authors per country/EuroMOMO participant institute 
• We will circulate for comments in the CT. 

Weekly EuroMOMO output 

• Now text added to WISO/EuroFlu + link to pooled output 
• Only description of individual, no visualization 
• Suggestions 

o Make multi-z-score graph available on public website already this season 
� SSI to circulate a prototype based on EuroMOMO week 8 outputs to all 

monitoring partners 
� There will be a disclaimer explaining that national and EuroMOMO 

outputs can be different as different methods are in use. Additionally, 
partners have the possibility to add country comments to the bulletin 
text. 

• Website revision, give as much as possible comments now, then we can present a 
prototype at the meeting, e.g: 

o Add Temp/ flu curves 
o Alternatively add links to national flu surveillance bulletin 

Publication of EuroMOMO multi country z-score graphs  
Approved:  Finland, Ireland, Portugal, Scotland 
Provisionally approved, but awaiting final ok from national stakeholders: Belgium, 
England, France, Germany(Berlin), Netherlands, Switzerland, Spain 
Partner, still needing to give their opinion: Greece, Germany(Hesse) and Hungary 

Discussion how to  report season 2012/2013  

• Rapid communication to Eurosurveillance 
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o Description of the mortality patterns in relation to the heterogeneous influenza 
virus circulation and intensity of influenza activity. 

• Systematic report for each winter on the website 
o Mid-season + end-season report 

Future funding 
 
SSI will apply for a renewal of the operating grant to cover hub activities in 2014, 
deadline is the 22.March. 
However, Kåre has approached DG Sanco (Jean-Luc Sion) regarding a more sustained 
and broader funding (including e.g. co-funding for national partners). DG Sanco is 
interested in EuroMOMO, so there is hope even in times of budget cuts. 

Flu MOMO 
Finalizing pilot methodology: We very soon circulate a second draft based on your 
comments.  

Which countries will pilot? 

• Ireland 

• Denmark 
• Spain 
• England 

• Portugal 
• Netherlands 

• Scotland 
• France 

• Germany (Berlin) 
• Belgium 
• Finland 

This countries form the pilot working group. The group is coordinated by Anne and is to 
hold TC next week to detail workplan. 
Basic time plan: 

� SSI prepares basic Stata model and circulates 

� March/April: data analysis by countries, communication within pilot test group as required 

� April/early May: exchange of country results by email and teleconferences. 

� Mid May: reporting 

� End May: presenting at European Annual Influenza meeting 
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Telephone Conference    14.01.2013 
 

Kick-off EuroMOMO 2013 
Participants: 
 
Portugal, Baltazar Nunes  
Sweden SMI, Nasser Nuru Mahmud  
Sweden SST, Bernadette Gergonne,  Martin Holmberg 
Ireland , Ajay Oza 
Belgium, Francoise Wuillaume, Sophie Maes 
Germany (Hesse),  Helmut Uphoff 
Finland;  Mikko.Virtanen 
Scotland, Jim McMenamin 
Netherlands, Liselotte van Asten  
France, Anne Fouillet 
Switzerland,  Christoph Junker 
Denmark, Anne Mazick, Jens Nielsen, Tyra Krause, Kåre Mølbak (chair) 
Apologies: 
Italy, Slovenia, Czech Republic, Croatia, England, Spain, Hungary, Greece 

 
The new contract for 2013  
Funding for 2013 

1. Hub activities 

2. Plenary meeting 

Weekly reporting 

• Will continue with weekly all year round 

• There is the possibility for some in-season improvements: 

o E.g. we will plot the unadjusted number of deaths on EuroMOMO graphs 

o Any other wishes for changes to EuroMOMO output right now? 

Review and revision of the algorithm for the season 2013/2014 

After nearly 4 years of operation the A-MOMO algorithm needs reviewing and revision. 

List of items that need to be revised (Please indicate if you have additional items. Naturally, the 

list will grow when evaluating A-MOMO) 

• Delay adjustment 
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• ... 

Draft of revised algorithm to be presented at the annual meeting  

Revised algorithm to be implemented before winter season 2013/14 

Draft season impact report 2012/2013 

• At the end of the influenza season 2012/2013 a season report will be drafted. The report 

will be discussed at the plenary meeting 

•  A common model for estimating influenza associated mortality has been recommended 

by an ECDC sponsored workshop in Dec 2012, this may also feed into the report 

o A draft of the model will be circulated for review shortly 

EuroMOMO website 

• Will be updated 

• Principle structure with open and restricted sites will be kept 

• Suggestions for improvements are very welcome 

Annual meeting 

• 3 days in Copenhagen 

• Mid June, need to fix a date soon 

• Possibility to also invite representatives of European countries not yet part of 

EuroMOMO. 

Training during the annual network meeting 2013 
For new and existing partners 

• Technical aspects of the EuroMOMO algorithm: Principle, applications, maintenance, 

standard operations, problem solution 

• Assessment of mortality monitoring outputs (both national and European) 

• Using all-cause mortality outputs for preparedness and crisis management 

• A detailed curriculum will be developed together with coordination team. Training will 

be conducted by the network hub and volunteering network experts 

Coordination team (CT) 

• The CT takes key managerial and technical decisions based on normal majority voting, 

discusses scientific questions, evaluates network according to criteria defined in 

evaluation strategy, proposes alternatives if needed according to risk analysis 

• Meetings quarterly by telephone 

• Members: 

o Those, who were CT members during the original EuroMOMO project continue, 

unless there are not part of the network any longer or they indicate to 

maz@ssi.dk that they would like to stop. 

o New members welcome, please indicate to maz@ssi.dk, if you are interested 

Advisory Board 

• We will invite representatives from ECDC, WHO, DG Sanco and CDC Atlanta (David Shay) 

to the advisory Board, which is external to the network 
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Principles of collaboration, data sharing agreement  
The Principles of Collaboration are in essence the same as those of the original EuroMOMO 

project and define issues around the confidentiality of data, the release of information to third 

parties, access to the restricted web environment as well as the (weekly) public EuroMOMO 

output 

The following parties/persons shall have access to the restricted web environment: 

• EuroMOMO network hub  

• EuroMOMO network partners, i.e countries submitting mortality data  

• ECDC 

• DG Sanco 

• WHO Euro representative 

• Advisory Board members 

• Others, as agreed by network partners 

Every year access to the website will be reviewed and persons no longer part of the above 

named groups will lose their access.  

Regarding Public output: 

Pooled weekly all-cause mortality outputs are publicly available at the EuroMOMO website. 

Individual country data are only displayed on the restricted part of the EuroMOMO website. No 

individual country data or interpretation of such data will be released to the public unless 

national consent from the EuroMOMO partners has been obtained. 

Are there comments to the Principles of Collaboration? 

Cooperation EuroMOMO-WISO(ECDC)/EuroFlu(WHO) 
It would be ideal if a brief up-to-date status of the EuroMOMO output could be added to weekly 

WISO/EuroFlu bulletins. Both ECDC and WHO Europe  are keen on this.  

We are just discussion the best modus operandi, but as drafts of the bulletin are send for review 

on Thursday afternoons it would be nice if we also could have a first EuroMOMO draft ready by 

Thursday lunchtime. 

Countries, please check if you could submit data to comply with this deadlines. 

Summary of tour de table 
� Participants generally appreciated the new contract for EuroMOMO and agreed with the date for 

the annual meeting in med June. 

� The principles of collaboration were welcomed and there were mentioned no areas that may need 

revision. The public output will remain restricted  

� There was agreement that the A-MOMO algorithm –after nearly 4 years of running- needs 

evaluation and revision. Support for the evaluation process was offered by many participants 

� There are still problems with (early) delivery of mortality data on national levels in some 

countries. Negotiations are underway to speed up data access. The EuroMOMO hub can offer 

support by writing an official letter on the importance of mortality monitoring and therewith 

timely mortality data. 
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Action points 
For network members: 

• Any other wishes for acute changes to EuroMOMO output right now? 

• Do you have suggestions for website improvements  

• Those, who were co members during the original EuroMOMO project continue, unless 

there are not part of the network any longer or they indicate to maz@ssi.dk that they 

would like to stop. New members welcome, please indicate to maz@ssi.dk, if you are 

interested 

• Is mid-June ok for the annual meeting? 

• Are there comments to the Principles of Collaboration? 

• Countries, please check if you could submit data to comply with this deadlines. 

For SSI (….not exhaustive) 
• Invite Advisory Board members 

• Constitute Coordination team and call first meeting 

• Set date for plenary meeting (10-13 June?) 

• Evaluation of A-MOMO  

• List of revision points 

• Website 

• ….. 

 




