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We present the results of a survey conducted in the 
context of the project European Monitoring of Excess 
Mortality for Public Health Action (EuroMOMO), which 
is being conducted to develop a routine public health 
mortality monitoring system for the timely detection 
of excess deaths related to public health threats in 
Europe. The survey was conducted in 32 European 
countries using two questionnaires on: i) the exist-
ing and planned mortality monitoring systems, and ii) 
the routine collection of mortality data. Nine existing 
mortality monitoring systems were identified in seven 
countries (Belgium, Germany, France (two systems), 
Italy (two systems), Portugal, Spain, and Switzerland), 
as well as several systems that were in a pilot or plan-
ning state. Each system is described in detail. The 
results will be used for the subsequent phases of 
EuroMOMO, in particular for identifying the minimum 
requirements for the planned European system and for 
selecting countries to be included in the project’s pilot 
phase.

Introduction 
An important means of detecting potential health 
threats is mortality monitoring [1], which has been 
defined as ‘the ongoing, systematic and timely collec-
tion, collation, analysis and interpretation of mortality 
data for public health, as well as the dissemination of 
information in order to take public health action’ [2]. 
European Monitoring of Excess Mortality for Public 
Health Action (EuroMOMO) is a three-year project coor-
dinated by the Statens Serum Institut, Denmark, and co-
funded by the European Commission (EC), Directorate 
General for Health and Consumer Affairs (DG SANCO) 
[3]. The project has 22 partners, mainly national pub-
lic health institutes, from 20 European countries. The 
objective is to develop a Europe-wide mortality moni-
toring system for detecting excess deaths related to 
possible public health threats across Europe, such as 
influenza and heat waves.

To reach this objective, it is necessary to have infor-
mation on which resources are already available [2]. In 

particular, information is needed on existing mortality 
monitoring systems, which could be used to develop 
a model of a Europe-wide system and to determine 
whether or not the existing systems could be inte-
grated into this system. Information is also needed on 
different countries’ procedures for the routine collec-
tion of national mortality data (i.e. mortality data used 
for purposes such as demographics), to determine 
whether these procedures could be adapted for the 
timely monitoring of excess mortality. 

Obtaining such information was the responsibility of 
EuroMOMO Work Package 4 (WP4: Inventory of the 
existing mortality monitoring systems in Europe), for 
which we conducted a survey in 2008 of existing sys-
tems for mortality monitoring and of the routine col-
lection of mortality data in Europe. The results of this 
survey are described herein.

Methods
We performed the survey using two standardised 
electronic questionnaires on: i) existing systems for 
the timely monitoring of excess mortality; and ii) the 
routine national-level collection of mortality data. 
The questionnaires were developed in extensive dis-
cussions among WP4 members and other EuroMOMO 
participants.

The questionnaire on existing systems for the timely 
monitoring of excess mortality consisted of 49 ques-
tions, covering six areas: 

•	 		general characteristics of the system, including a 
	question on whether the system was ‘active’, in a  
	‘pilot phase’, or ‘planned’; 

•	 data collection; 
•	 data analysis; 
•	 data dissemination; 
•	 data privacy; 
•	 general strengths and weaknesses. 
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On the questionnaire, a system for the timely monitor-
ing of excess mortality was defined as: ‘a system for 
rapidly collecting data on excess mortality for the pur-
poses of public health surveillance, in addition to the 
routine collection of data on deaths which is generally 
performed by statistics institutes’. 

The questionnaire on the routine national-level collec-
tion of mortality data consisted of 28 questions, cover-
ing four areas: 

•	 general characteristics of data collection procedures; 
•	 death certificate; 
•	 data set; 
•	 data dissemination. 

This questionnaire was based on the questionnaire 
used by Eurostat [4].

The questionnaires were intended to be completed by 
contact persons in 32 countries. In most countries, 
each of the two questionnaires had a different con-
tact person. Many contact persons were EuroMOMO 
participants. To identify the others, we relied on such 
sources as the EuroMOMO participants, our knowledge 
of existing mortality monitoring systems and their 

coordinators, our network of previously established 
work relationships, and, for the questionnaire on 
the routine collection of mortality data, on the list of 
national reference persons for Eurostat. We contacted 
these persons by email to determine their availability. 
If no response was received, we attempted to con-
tact them again; if unsuccessful, we used the above-
mentioned sources to identify someone else. Persons 
declining participation were asked to suggest another 
person; if they did not, we again relied on the above-
mentioned sources to identify an alternative.

The questionnaires were sent by email in the first week 
of September 2008, asking for a reply by the end of the 
month. Reminders were sent until the completed ques-
tionnaires were received. A descriptive analysis of the 
responses to the questionnaires was performed, using 
the SPSS statistical package as support.

Results 
Existing systems for the timely 
monitoring of excess mortality
Of the 28 countries that responded, seven had an 
existing system (defined as ‘active’ on the question-
naire). France and Italy had two systems each, giving 
a total of nine systems, all in western Europe (Figure). 

Figure
Map of Europe indicating the status of the participating countries in terms of the existence of a rapid mortality surveillance 
system, EuroMOMO survey, 2008 (n=31)
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The names of these systems (in their original lan-
guage) are: Belgium (BE-MOMO), France (Surveillance 
de la Mortalité, herein referred to as ‘France 1’, 
and Surveillance de la Mortalité par Cause, herein 
referred to as ‘France 2’), Germany (no official name 
reported), Italy (Sistema Nazionale di Sorveglianza 
Rapida della Mortalità, referred to as ‘Italy 1’, and 
Sorveglianza Epidemiologica Rapida della Mortalità 
nelle Città Capoluogo di Regione/Provincia Autonoma, 
herein referred to as ‘Italy 2’), Portugal (no official 
name reported), Spain (MOMO: Monitorización de la 
Mortalidad Diaria), and Switzerland (Überwachung der 
Sterblichkeit (Exzessmortalität)).

General characteristics of the 
nine existing systems
The stated objectives of the systems ranged from very 
generic to more specific, yet all of them seemed to con-
form with the general objective of EuroMOMO. All nine 
existing systems were created fairly recently, the first 
in Portugal in 2003. All but one system were managed 
by a health or statistics institute; for some systems, 
other institutions collaborated, e.g. statistics or health 
institutes or local registrar’s offices. Six systems 
received specific funding, (i.e. not as part of the ordi-
nary budget) from a public health institute: Belgium, 
Germany, France 1, France 2, Spain, and Italy 2. All but 
the Italy 2 system were active year-round.

Data collection
Data were provided by civil authorities (e.g. the General 
Registrar’s Office) for all systems but the France 2 
system (provided by health authorities), and through 
diverse means such as e-mail or web portal. The fre-
quency at which data were provided ranged from real 
time (time of death + 4 hours for France 2) to monthly 
(Italy 2). For four systems (Belgium, France 1, Germany, 
and Switzerland), it was mandatory to provide data. 

The geographic coverage was as follows: The systems 
Belgium, France 1, and France 2 covered the ‘entire 
country’. The system in Germany collected data at the 
level of ‘NUTS 1’ (Nomenclature of Territorial Units for 
Statistics of Eurostat [5]), i.e. the major socio-eco-
nomic regions. Italy 1 and Italy 2 covered the ‘capital 
cities of Italy’s 21 Regions and Autonomous Provinces’, 
Portugal the ‘entire country’ and ‘NUTS 1’ and ‘NUTS 
2’ (the basic regions for the application of regional 
policies), Spain covered ‘NUTS 2’ and ‘NUTS 3’ (small 
regions for specific diagnoses), ‘certain towns/cities’, 
and ‘climatic zones’, and Switzerland the ‘entire coun-
try’ and ‘NUTS 1’. The coverage in terms of percentage 
of the national population was 100% for three systems, 
Belgium, Portugal and Switzerland (Table 1). The small-
est geographic unit in the data received by the system 
was ‘town/city’ for Belgium, France 1, France 2, Italy 2, 
Spain, and Switzerland, ‘NUTS 3’ and ‘administrative 
districts’ for Germany, ‘town/city’ and ‘census tract 
for the City of Rome’ for Italy 1, and ‘NUTS 1 and 2’ for 
Portugal. 

Regarding timeliness, the median time between death 
and receipt of the data by the system ranged from four 
hours (France 2) to 10 days (Germany) (Table 1). All 
systems received individual data. Although the spe-
cific variables collected differed (Table 2), all systems 
recorded some indication of age at death, as well as 
sex and date and place of death. The specific cause of 
death was recorded by one system (France 2), created 
specifically for this purpose. Five systems monitored 
excess influenza mortality, and seven systems col-
lected climatic data (Table 3).

Data analysis
Data-quality control was performed by six systems, 
Belgium, France 1, France 2, Italy 1, Portugal, and 
Spain, in all cases at the central level. Six systems 
analysed the data by sex (Belgium, Italy 1, Italy 2, 
Portugal, Spain, and Switzerland). Regarding the indi-
cators used, five systems, Germany, Italy 2, Portugal, 
Spain, and Switzerland, produced only absolute val-
ues (e.g. weekly number of deaths). The Belgian sys-
tem produced crude rates only, whereas France 1 and 
France 2 also produced age-adjusted rates, and Italy 1 
produced crude rates and age- and sex-adjusted rates. 
No system calculated the standardised mortality ratio. 
The Belgian system performed time series analyses 
only, France 1 and Italy 1 performed time series and 
mathematical models taking into account other vari-
ables, and the Spanish system performed time series, 
cumulative sum control chart (CUSUM) modification 
algorithm, and Kriging analysis.

Data dissemination
The eight systems that provided this information dis-
seminated data through either a website or e-mail 
(Table 4). The frequency of dissemination ranged from 
daily (Portugal and Spain) to yearly (Switzerland). The 
geographic area of data aggregation was national in 
Belgium, national, regional, and town/city in France 1 

Table 1
Coverage of the nine mortality surveillance systems 
(percentage of the national population) and percentiles 
of the time between death and data receipt, EuroMOMO 
survey, 2008

System
Coverage (% 
of national 
population)

Percentile

25th 50th 
(median) 75th

Belgium 100 5 days 8 days 11 days
France 1 70 NR NR NR
France 2 1 NR 4 hours NR
Germanya 7 NR 10 days NR
Italy 1b 20 NR 3 days NR
Italy 2 16 NR NR NR
Portugal 100 NR 1 day NR
Spain 57 1 day 2 days 4 days
Switzerland 100 4 days 6 days 8 days

NR = not reported.
a Only covers the State of Hesse.
b Refers to the population aged ≥65 years.



4 www.eurosurveillance.org

and France 2, NUTS 1 and 3 in Germany, town/city in 
Italy 1 and Italy 2, national, regional, and NUTS 1 and 2 
in Portugal, national, regional, and town/city in Spain, 
and national and NUTS 1 in Switzerland. The frequency 
with which the disseminated data were updated ranged 
from daily (Germany, Portugal, and Spain) to monthly 
(Italy 1 and Italy 2).

Privacy
Five systems (Belgium, France 1, France 2, Portugal, 
and Spain) collected personal data (i.e. data that can 
be used to directly or indirectly identify an individual), 
although none of them were authorised to provide per-
sonal data to other institutions.

Strengths and weaknesses
At the end of the questionnaire, we provided blank 
spaces for describing the system’s strengths and weak-
nesses. The most commonly reported strengths were: 

Table 4
Mode and frequency of data dissemination for the nine mortality surveillance systems, EuroMOMO survey, 2008

System Mode of data dissemination Frequency of data dissemination Period of aggregation for disseminated data
Belgium Public website Weekly Daily
France 1 Restricted website, email, hard copy NR Weekly
France 2 Email, hard copy NR weekly (‘daily if necessary’)
Germany NR NR daily, weekly
Italy 1 Email, hard copy NR Monthly
Italy 2 Public website Every three months, annual report Monthly
Portugal Email Weekdays Daily (though currently done only during summer)
Spain Email Daily report, final summary report Daily
Switzerland Public website, hard copy Yearly Weekly, monthly, yearly

NR: not reported.

Table 3
Collection of data on influenza and climate by the mortality surveillance systems, EuroMOMO survey, 2008

System Influenza data
Climate data

Minimum 
temperature

Maximum 
temperature Humidity Ozone/other 

particles
Belgium X X X X X
France 1a X X X
France 2a X X X
Germany X X X X
Italy 1b X X X -
Spain X X X
Switzerlanda,c X X X

a Climate data provided by another system/office.
b Also collects data on maximum apparent temperature.
c Influenza data provided by another system.

Table 2
Variables collected by the nine mortality surveillance systems, EuroMOMO survey, 2008

System Sex Age Age group Marital 
status

Date of 
birth

Date of 
death

Site of 
death (e.g. 

home, 
hospital)

Place of 
death 

(e.g. city, 
region)

Residence Nationality

Belgium X X X X X X
France 1 X X X X X
France 2 X X X X X X
Germany X X X X X X
Italy 1 X X X X X X
Italy 2 X X X X X
Portugal X X X X X
Spain X X X X X X X X
Switzerland X X X X X X X X
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i) timeliness of data collection, ii) coverage, iii) use-
fulness of individual data for analyses by geographic 
area, age, sex, etc. and for linkage with influenza and 
climate data, iv) data quality, and v) low cost and ease 
of management of the system. The most commonly 
mentioned weaknesses were delay and the lack of data 
on the cause of death.

Mortality surveillance systems in 
the pilot or planning phase
Six countries had what the contact persons defined as 
a ‘pilot’ system: Denmark, Germany (Berlin), Hungary, 
Ireland, the Netherlands, and Scotland. The start of 
the pilot phase in these countries was between 1995 
and 2008 (information not available for Germany). In 
all cases, the system was managed by a health insti-
tute. Three systems had national coverage (Denmark, 
Ireland, and the Netherlands), and three collected data 
year-round (Denmark, Ireland, and Scotland). Only the 
system in Hungary collected influenza data, whereas 
climate data were collected by the systems in Ireland 
and Scotland. Only the system in Ireland recorded the 
specific cause of death. The median delay from the 
date of death to receipt of the data by the system was 
reported for two countries: three days in Denmark and 
10 weeks in Ireland.

Another three countries had plans for a system: Greece, 
Sweden, and the United Kingdom. All of these systems 
were to be managed by a health institute. National cov-
erage was expected for the systems in Sweden and the 
United Kingdom. The system in Sweden was planned 
to be operational for the entire year, and to collect also 
data on climate. Only the system in the United Kingdom 
was planned to collect influenza data, and cause of 
death was to be recorded by the systems in Greece and 
the United Kingdom.

Routine collection of national mortality data
The questionnaire included a space for a general 
description of the procedures for the routine collection 
of mortality data. Given that the descriptions greatly 
varied among the 30 countries that responded, a 
straightforward comparison was difficult, although the 
fundamental information was covered by the other sec-
tions of the questionnaire, reported below.

In 27 countries, a single standardised death certificate 
was used nationwide, 13 countries also used a sepa-
rate perinatal death certificate. In addition, 20 of the 
23 countries that recorded the specific cause of death 
also recorded contributory causes, i.e. other causes 
resulting in the underlying cause, and 19 recorded other 
significant conditions. The percentage of all death 
certificates for which more than one diagnosis was 
reported ranged from 25% to 98%. Two countries used 
the ninth edition of the International Classification of 
Diseases (ICD-9) to codify the cause of death and 25 
used ICD-10.

The main variables collected by each country are sum-
marised in Table 5. Eleven countries collected addi-
tional variables (blank space designated as ‘other’ on 
the questionnaire), e.g. maternal death and perform-
ance of an autopsy.

Reporting delay was analysed by 11 countries, yet only 
four countries specified the 25th, 50th and 75th per-
centiles of the delay. The 50th percentile of the delay 
ranged from one day (Spain) to 5.5 months (Cyprus). All 
countries performed data quality control, and almost 
all did so centrally. In 27 countries, the data collected 
were considered as personal data. 

Regarding data dissemination, the year of the most 
recent publication ranged from 2000 to 2008. In all 
countries, the mortality data in the official national 
report were presented by sex. In 29 countries they 
were reported by age group, and in 26 countries they 
were reported in the form of rates.

Discussion
Mortality monitoring can be successfully used to iden-
tify public health threats, as demonstrated by the 122 
Cities Mortality Reporting System in the United States 
[6] and, in Europe, by the use of mortality data for 
such threats as influenza outbreaks in France [7] and 
the effects of heat waves in the United Kingdom [8]. 
Although routinely collected vital statistics are acces-
sible for all European countries, these statistics are in 
most cases not made available in a timely manner [2]. 
Moreover, a Europe-wide system for the timely moni-
toring of mortality does not exist, which will be espe-
cially important in identifying and addressing health 
events that go beyond national borders.

Only nine completely functioning systems for the timely 
monitoring of mortality currently existed in Europe 
at the time of our survey, and they represented only 
seven countries. That nearly all of them were managed 
by either a health or statistics institute is indicative 
of the type of expertise available, and that two thirds 
of the systems received specific funding is encourag-
ing with regard to the financial resources available for 
surveillance. 

The shortest median delay of reporting a death was 
four hours in France 2, thanks to the use of e-death cer-
tification. By contrast, the longest median delay was 
10 days; whether or not this delay is acceptable for the 
purposes of EuroMOMO remains to be determined. Of 
concern is the finding that only three of the systems 
reported 100% coverage, and that the next highest cov-
erage was only 57%. In the next phase of EuroMOMO, 
means of improving and maintaining high coverage will 
have to be thoroughly discussed, along with the issue 
of achieving an acceptable balance of timeliness and 
high coverage. The importance of these two aspects 
was also highlighted by the fact that they were among 
the main strengths and weaknesses reported and that 
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terms such as ‘real-time’ and ‘early’ were specified in 
some systems’ objectives.

We were particularly concerned with whether or not the 
systems collected influenza data, in light of a potential 
influenza pandemic, as well as climate data, consider-
ing the importance of events such as heat waves and 
cold spells on mortality. Only about half of the systems 
monitored influenza mortality, while climate data were 
collected by nearly all of the systems during periods 
of potentially extreme climatic conditions (i.e. winter/
summer).

That some systems collected personal data raises the 
issue of data privacy, an increasing concern in light of 
the progress made in information technology and the 
consequent easy access to such data. Although none 
of the systems shared personal data with other institu-
tions, a Europe-wide system will need to respect leg-
islation on data protection such as ‘Directive 95/46/
EC on the protection of individuals with regard to the 
processing of personal data and on the free movement 
of such data’ and the specific legislation in individual 
countries [9].

The strengths and weaknesses pointed out for the dif-
ferent systems are not unusual for any surveillance 
system; nonetheless, they provide an indication of 
those characteristics that, according to the contact 
persons themselves, are fundamental, and, perhaps 
more importantly, those that are desired but have not 
yet been achieved. These responses will be essential 
when establishing (or adapting) systems in EuroMOMO.

Although described only briefly, the information on 
pilot and planned systems provides a useful indication 
of current and/or future resources for excess mortality 
monitoring. Moreover, systems that are not yet oper-
ating to their full intended potential or are still being 
planned are an opportunity to integrate the require-
ments of EuroMOMO, which may make these systems 
more attractive for inclusion in the EuroMOMO pilot 
phase. However, it must be considered that the pilot 
systems were defined as ‘pilot’ by the contact persons 
themselves.

All countries routinely collected national mortality 
data, albeit with different procedures and degrees 
of efficiency. A more detailed description of the col-
lection of mortality data in Europe is provided in the 
latest Eurostat report, which however dates back to 
2001 [4]. This information is relevant because the 
routine procedures could potentially serve as a basis 
to be adapted in situations requiring rapid mortality 
surveillance. In fact, one of the innovative aspects of 
EuroMOMO is that it will attempt to facilitate the use of 
routinely collected vital statistics in a new context, i.e 
for the timely surveillance of death, to support imme-
diate public health action. However, this possibility 
would have to be thoroughly evaluated and may not 
always be feasible. The differences among European 

countries in the type of data collected and the data col-
lection procedures present a major hurdle, although 
Eurostat has been committed to rendering these data 
as homogeneous and comparable as possible. It must 
also be considered that routine data collection is in 
many cases the responsibility of statistics institutes, 
whereas in our survey, more than half of the systems 
for monitoring excess mortality were run by a health 
institute. Therefore the potential for a statistics insti-
tute to run such a system or for different institutes to 
collaborate needs to be evaluated. However, perhaps 
the greatest challenge lies in making data collection 
rapid. Although routinely collected mortality data gen-
erally cover 100% of the population, they are not col-
lected in a timely manner, at least not for the purposes 
of responding to a public health threat. Systems could 
be made more rapid by the use of automated proce-
dures for data collection, such as the e-death certifi-
cation used in the France 2 system, or by such simple 
means as sending data by fax, as done in the 122 
Cities Mortality Reporting System [6]. However, these 
procedures could require additional resources, such as 
additional personnel and funding, which may not be 
available or not sufficient for covering the entire coun-
try. In fact, for the national France 2 system, the cover-
age in terms of the percentage of the population was 
only 1%; for the 122 Cities Mortality Reporting System, 
although coverage is consistent (approximately 30%), 
it is not exhaustive. 

Some limitations of our survey need to be considered. 
Although we made every attempt to identify the most 
suitable contact persons, our response rate for the 
questionnaire on excess mortality monitoring was not 
100%. It is also possible that the responders were not 
aware of all existing mortality monitoring systems, 
although this is unlikely, given that an extensive net-
work of healthcare professionals, including experts in 
death statistics and surveillance systems, was used 
to identify these persons. Moreover, some answers to 
the survey questions remained unclear or incomplete, 
although we repeatedly asked for clarification. Finally, 
collecting data through a system does not ensure they 
are of high quality, and although most of the sys-
tems monitoring excess mortality included data qual-
ity control, we did not investigate the specific control 
procedures. 

Despite these limitations, the survey has provided 
an overall picture of excess mortality monitoring in 
Europe. There is room for improvement not only of 
the individual systems but more importantly of cover-
age of Europe as a whole. This knowledge will guide 
the next phases of EuroMOMO, in particular the iden-
tification of the minimum requirements for real-time 
mortality monitoring at the national and international 
level. Another EuroMOMO work package investigated 
the opinions of meteorological, public health, health 
and civil protection authorities on this matter, who all 
had different requirements (unpublished data). In par-
ticular, they distinguished between ideal requirements 
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and minimum requirements, with the minimum require-
ments for a national system differing from those for 
a European system. They stated that the minimum 
requirements of a national system would have to con-
sider the number of observed deaths, a baseline or a 
model, and allow data disaggregation at the regional 
level (NUTS II or finer) and by sex and age group. The 
minimum requirements at the European level were that 
the system had to consider the number of observed 
deaths, a baseline or a model, that it needed to have a 
weekly periodicity, and the ability to disaggregate data 
at the regional level (NUTS II). The ideal requirements 
should include meteorological data, clinical informa-
tion on the deceased persons (e.g. pathological history 
and causes of death), and the ability to have data at 
the finest geographical level possible without breaking 
confidentiality. 

As of October 2009 12 countries have been moni-
toring their weekly all-cause mortality using a com-
mon algorithm that was developed and pre-tested by 
EuroMOMO and that takes into account the inventory 
of mortality data and surveillance in Europe described 
in the present study. The algorithm generates indica-
tors for excess mortality that are comparable across 
countries and offers a method to adjust for reporting 
delay. National outputs are submitted weekly to the 
project hub, where they are compiled and published in 
a weekly European bulletin. During the pilot phase, the 
bulletin is only available to a restricted audience, as 
the outputs are not validated and could thus be artifi-
cial. Despite being a pilot system subject to the men-
tioned limitations, EuroMOMO was recognised as an 
invaluable tool for monitoring severity during the 2009 
influenza A(H1N1) pandemic.
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