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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 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). 
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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 2
nd

 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 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 

http://www.euromomo.eu/
http://www.euromomo.eu/
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institutes and European international public health counterparts. In accordance with country requests, only 

pooled results is released for public viewing at present. 

 

Figure 1: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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.  
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 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 

 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 



 

 

 

 

 

10 

 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; 

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: 
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 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 

 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 
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 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 

 

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 
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 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 

 

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 
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 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 

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) 
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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 

 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. 
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 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 
 

 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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Annex II List of participants 
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Annex III Report of the recommendations of the Advisory Board 
 

 

Opinion of the EuroMOMO Advisory Board 

Copenhagen, 11 June 2013 

 

Present: 

Julien Beaute, ECDC 

Diane Gross, WHO Europe  

Anthony Mounts, WHO HQ 

Jean Luc Sion, DG Sanco 

Kåre Mølbak 

Anne Mazick 

 

The opinion of the EuroMOMO Advisory Board was derived from the plenary presentation by ECDC, DG 

Sanco and WHO HQ, as well as from discussions with the Advisory Board members during the EuroMOMO 

meeting in Copenhagen, 11. June 2013. 

From the advice the following key strategic priorities for EuroMOMO evolved:  

1. Geographical expansion, in particular to include countries with large populations 

2. Improve usefulness and dissemination of results, including more detailed outputs 

3. Improve visibility in the European Public Health community and other relevant stakeholders  

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 important that more member states participate … EU will gather 28 Member States 

in few weeks’ time and we work on the global level 

 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 

 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 
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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. DG Sanco would 

needs input now 

 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. 

 

 


