
1 
 

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 all cause 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 summarized 
across participating countries using the common EuroMOMO Poisson regression model [ref] with 
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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) 

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

0-4 166  65-268   



5 
 

5-14 161 107-216   

15-64 3945 3095-4796   

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. 

 



6 
 

 
(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) 
 
 

 
 
Figure 3: Weekly z-scores of excess mortality from week 40 to week 20, by country.  
 

 
 


