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 ABSTRACT  
 

This report summarizes the results of the project ‘Implementing environment and 
health information system in Europe – ENHIS’ (co-sponsored by EC DG Sanco) imple-
mented by WHO European Centre for Environment and Health and partner institutions 
from 11 Member States. The project has developed methodological and technical ele-
ments of a comprehensive information system for monitoring and evaluating the envi-
ronmental health risks and effects of interventions focusing on children’s health. Meth-
odological guidelines for information generation, health impact assessments (HIA), pol-
icy-oriented analysis and reporting and for a ‘core’ set of children’s environmental 
health indicators were developed and implemented on a pilot basis. A network of col-
laborating centres was created to strengthening environment and health information 
capacities in Europe and to maintain the system relevance for the member states. The 
products comprise HIA of outdoor air and drinking water pollution, policy analysis and 
fact-sheets’ indicator-based reporting, and web site for dissemination of the information 
collected by the system. These results and developments will be further advanced in a 
second phase of the ENHIS-2 project (2005-20007). 
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CONTENT RELATED INFORMATION 

 
10. CONTEXT/INTRODUCTION (limit 300 words): 

Reliable information about population health status, its determinants and trends is essential 
for guiding policies and interventions, monitoring and evaluating their effectiveness as well as 
for communicating and responding to public concerns. Creating a sustainable health informa-
tion and knowledge system is a key priority of the European Community Public Health Pro-
gramme (2003 – 2008). Providing reliable, targeted and timely information about the envi-
ronmental hazards and their health effects, as well as the actions taken to reduce or mitigate 
the risks enables addressing key health determinants as an integral part of the overall evidence 
base for public policies in Europe. 

Within the environment and health in Europe process, the establishment of a well-coordinated 
and effective mechanism for environmental health monitoring and reporting has increasingly 
become a priority of its own. At the Fourth Ministerial Conference on Environment and 
Health (Budapest, 2004) the Member States commitment to joining actions with WHO, the 
European Commission and other international organizations on methodological and technical 
developments provides the policy support to the pan-European implementation of the infor-
mation system. The system is also to support with information the Children’s Environment 
and Health Action Plan for Europe (CEHAPE) adopted by the Conference.  

The European Union Action Plan on Environment and Health (the SCALE process) puts a 
special emphasis on children’s environment and health and its key action focus on improving 
the information chain. 
 

11. AIM AND OBJECTIVES OF THE PROJECT: 

The project aims at starting operating a comprehensive information and knowledge system 
that will generate and analyse environmental health information to support relevant policies in 
Europe, including those addressing children. The system is to be based on a set of indicators, 
to use health impact assessment methods and to contribute to the European Community 
Health Information System.  

The project has for objectives: 
• To develop and apply methods for information generation, analysis and reporting ena-

bling tracking progress in environment and health, and the effectiveness of respective 
policies in Europe. 

• To integrate health impact assessment approach in policy-oriented analysis and report-
ing providing Member States with trusted information for the design of effective poli-
cies and measures focusing on priority areas most relevant to health. 

• To define and update core indicators in order to provide Member States with appropri-
ate information to make comparisons and support their ongoing national policies.  

• To strengthen national and international capacities for effective processing, exchange 
and use of environmental health information 

• To create methods and tools for information maintenance and reporting allowing ef-
fective use and re-use of existing information and streamlining data processing. 

12. KEYWORDS (use maximum 5 MeSH terms): 
Environmental health; children’s health; information systems; policy-making; Europe  



 

 xii 

13. PERFORMANCE PROCESS (ACTIVITIES / DESIGN / INSTRUMENTS) (limit 500 
words): 
The activities implemented centred around the following six work packages: 

1. Analysis of current policies and identification of contents and format of informa-
tion for monitoring exposures to environmental hazards, population health effects 
and for evaluating effectiveness of these actions in terms of health benefits. 

2. Development of EH indicators’ methodology based on the policy analysis, and 
state-of-the-art scientific knowledge about environment and health linkages; up-
dating the core set of policy relevant, credible and feasible indicators.  

3. Development and implementation of methods for information retrieval from exist-
ing international and national databases and surveys 

4. Creating and providing technical support to a network of collaborating centres as-
suring effective mechanisms for information exchange. 

5. Identification of methods for health impact assessment (HIA) and applying them 
for HIA of outdoor air and drinking water pollution. 

6. Development of methods and IT tools for information maintenance, analysis and 
reporting, design of data warehouse and creation of web site. 

Each work package was implemented under the responsibility of one of the ENHIS partner. 
WHO European Centre for Environment and Health, Bonn Office was responsible for the 
overall project coordination and for the work on development and update of indicators focus-
ing on children’s environment and health. 
In order to ensure continuity and further reinforcement of the work on environmental health 
information so far, the process, which was set up for ENHIS comprised two parallel strands of 
activities: towards implementation of the indicators developed by previous projects in particu-
lar the ECOEHIS (‘Development of environment and health indicators for European Union 
countries – co-sponsored by EC DG Sanco), and development of new information methods 
focusing on children’s environmental health.  
In particular, methods for information retrieval were developed and applied to generate the 
ECOEHIS indicators, and tools e.g. fact-sheets, and IT solutions – for analysis, indicator re-
porting and dissemination. Information has been generated for the ENHIS participating coun-
tries. Partner institutions in these countries constituted the core of the network of collaborat-
ing centres. Communication platform was established to facilitate networking, maintaining 
effective links among all the partners and information exchange. 
A coordination meeting was convened at the beginning of the implementation process, which 
prepared a detailed work plan, including the involvement of every partner and milestones 
throughout the 1-year period. At the subsequent technical meetings the work achievements 
were checked vis-à-vis these. Technical working groups were formed on specific issues (e.g. 
health impact assessments of drinking water pollution, indicators on children’s respiratory 
health and air etc.) involving invited experts from the necessary disciplines. The methodo-
logical and technical inputs throughout the process were harmonized through maintaining 
good communication links and collaboration with all the partners, assuring effectiveness and 
quality. 
 

14. OUTCOMES OF THE PROJECT / KEY HEALTH MESSAGES / ADDED VALUE 
FOR REACHING GOAL OF EU PUBLIC HEALTH PROGRAMME (limit 250 words): 

A network of collaborating centres was established for sharing environmental health informa-
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tion and expertise and as an important mechanism to maintain the system operational and to 
assure its relevance for the Member States. 

European and national policies dealing with environmental health issues related to air and wa-
ter quality, housing conditions, traffic accidents and safety, noise and radiation were analysed 
and their information needs – assessed. This is a basis to formulate recommendations on the 
scope and focus of the relevant monitoring in order to increase the health accountability of the 
policies.  

Methodology for a core set of environmental health indicators was developed enabling as-
sessment of environmental health situation and progress in Europe as well as of the effective-
ness of relevant actions. The indicators focused on children’s environmental health and the 
priority action areas identified in the Children’s Environmental Health Action Plan for 
Europe. 
‘Hands-on’ guidelines were developed to support extensive and effective use of existing 
European databases for generation of the environmental health indicators as well as to im-
prove harmonization of national data systems. 
Heath impact assessment (HIA) methods were selected and applied to assess the health im-
pacts of outdoor air particles and ozone in 31 European cities. Report on drinking water pollu-
tion and health in ENHIS participating countries was prepared because of the HIA non-
feasibility due to lack of appropriate data. 
Guidelines for reporting on environmental health indicators were developed and applied for 
the preparation of fact-sheets. The information system architecture was designed and a proto-
type web site - developed. 
 

15. CONCLUSIONS (limit 250 words): 

The main methodological and technical elements of a uniform system for analysis and report-
ing on the European environmental health situation and relevant policies were developed.  

The set of methodological guidelines prepared by the project support public health authorities 
in the Member States in building and upgrading existing environmental health information 
systems according to harmonized practices and increasing data exchange and comparability.  

The set of project pilot products highlight the methodological developments providing an il-
lustration to potential users and stakeholders of the future system operation for information 
generation and reporting. 

 

16. PLAN OF DISSEMINATION OF RESULTS: 

The web site created enables access to the information generated, indicator fact-sheets and 
health impact assessment reports and case studies by a wide range of users: environmental 
and public health professionals, researchers, local networks, interested citizens. 

Results from the project will be published both in printed form and on the WWW. They are 
being and will be further more widely disseminated to the relevant European Community 
health and environment stakeholders as well as to the ones of the environment and health in 
Europe process. The knowledge gained will be transferred to other non-participating in the 
project countries. 

Papers on specific issues (e.g. indicators, health impact assessments) as well as information 
on the project are under way and will be published in scientific journals and newsletters. 



 

 xiv 

The project results will be presented at the upcoming 18th conference of the International So-
ciety for Environmental Epidemiology (Paris, 2-6 September 2006). 

 

17. NEEDS FOR FUTURE POLICY DEVELOPMENT (limit 150 words): 

The outcomes will be further taken up by the follow-up project ‘Establishment of environ-
ment and health information system supporting policy in Europe – ENHIS-2’ (agreement SPC 
2004124) in eighteen countries.  

In particular, the network in the Member states will be expanded and environment and health 
information capacities - further strengthened. An inventory of relevant policies will be created 
and information requirements for an effective support to CEHAPE - defined. Core set of EH 
indicators will be updated and HIA methods for selected aspects of indoor air pollution and 
noise - developed. Software tools for data exchange and control and web-portal will be built 
enhancing the IT system infrastructure.  

Methodology for analysis and reporting on the environmental health situation and policy ef-
fectiveness will be developed and applied to the preparation of an assessment report on the 
implementation of CEHAPE for the mid-term review intergovernmental conference in 2007. 
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Introduction 
 

Reliable information is essential for prioritising actions related to environmental exposures 
and their health effects as well as for monitoring the effectiveness of the actions taken. Such 
information is still widely scattered and difficult to obtain on international and national levels. 
When information does exist, its contents and format are often hard to compare and unsuited 
for policy making. 

The experience and results of several recently completed or on-going international activities 
implemented in Europe in the framework of WHO/Euro, EC and EEA projects allow chang-
ing this unsatisfactory situation. These activities are aimed at creating a comprehensive envi-
ronment and health information system linked with assessment and reporting mechanisms. 
Furthermore, at the Fourth Ministerial Conference on Environment and Health (Budapest, 
2004) Member States committed themselves to joint actions on the system’s methodological 
and technical developments together with WHO, the European Commission and other interna-
tional agencies (1).  

The present one-year project ‘Implementing Environment and Health Information System – 
ENHIS’ establishes a solid methodological and organizational basis for implementation of the 
System. This methodology will be applied in a two-year follow-up project ‘Establishing Envi-
ronment and Health Information System supporting policy-making’ – ENHIS-2 funded under 
the contract 2004124, which will have greater resources and will be implemented in a greater 
number of countries covered by the EC Public Health Programme. 

The ENHIS projects are a substantial advancement towards starting the operation of compre-
hensive information and knowledge system, which will generate and analyse environmental 
health information to support relevant policies in Europe, including those addressing children. 
It will allow international and interregional comparisons of the leading environmental health 
issues in Europe, linked with national assessments employing a uniform methodology. The 
system will be based on a set of environmental health (EH) Indicators, will use health impact 
assessment methods and will contribute to the EC Health Information System. ENHIS repre-
sents the main stream of activities towards harmonized and evidence-based environment and 
health information to support policy-making in this field across Europe. The results achieved 
contribute significantly in the progress towards the pan-European EH information system on 
which is to be reported to the intergovernmental meeting in 2007. 

 

The ENHIS project holds six objectives 
1. To determine the information needs of current policies in order to monitor population ex-
posures to hazardous environmental factors, their health effects and to evaluate the effective-
ness of actions taken. 

2. To define and update a core set of environmental health indicators based on their policy 
relevance, scientific knowledge and feasibility focusing on indicators related to children’s en-
vironmental health. 

3. To develop and apply methods for generating information from existing international and 
national databases and surveys assuring streamlining of data processing. 

4. To provide technical support to and create a network of collaborating centres assuring ef-
fective mechanisms for information exchange and a high quality of the project’s deliverables. 
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5. To integrate health impact assessment approach in preparation of the policy-oriented analy-
sis for selected EH issues. 

6. To develop methods and tools for information maintenance, analysis and reporting. 

Consortium of twelve partner institutions from Austria, Czech Republic, Finland, France, 
Germany, Hungary, Netherlands, Poland, Romania, Spain, UK together with WHO/Europe 
and the European Commission Joint Research Centre (EC JRC), is implementing the project. 
Each of the abovementioned six objectives is subject of a separate project work package (WP) 
under the responsibility of one project partner. WHO – European Centre for Environment and 
Health (ECEH), Bonn office is coordinating the project. 
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Figure 1 ENHIS system operation 
 

The ENHIS project consists of six work packages (WPs), the tasks of which are embedded in 
the requirements for the information system operation, according to the following main 
blocks. The ‘routine’ system operation comprises information generation, its analysis includ-
ing health impact assessments (HIA) and interpretation. Targeting different user groups the 
information and the knowledge is then ‘packaged’ and reported. Operation of the system 
maintaining its relevance for the Member States relies on the network of collaborating cen-
tres. To underpin users’ changing needs, future policies, emerging environmental health is-
sues and public concerns the system should be flexible. The scope of the information and 
monitoring system is determined and the core information ‘streams’ i.e. the EH indicators and 
HIA are updated based on the policy information needs according to the state-of-the art scien-
tific knowledge. Within ENHIS, the ‘routine’ system operation considers the core set of 17 
EH indicators proposed by the ECOEHIS (Development of Environment and Health Indica-
tors for European Union Countries) project (2), thus assuring continuity of the process. The 
17 indicators were crosschecked vis-à-vis the EC legislation.  



Introduction 

ENHIS Final Technical Report – December 2005 3

The outcomes of the work package activities encompass methodological guidelines and pilot 
demonstrative products. The methodological guidelines support Member States in building 
and upgrading the existing environment and health information system according to harmo-
nized practices. The pilot products highlight the methodological developments, providing an 
illustration how the system can be used (in the future) for generation of information and re-
ports. 
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Figure 2 Organization of the report: three main ‘volumes’ of information 
 

A. Main Report 

Each chapter reports in a consistent way on one work package. The introductory parts in each 
chapter point out the role of a given work package and its links to the other WPs. It outlines 
the 1-year project objectives vis-à-vis longer-term activities, the approach and methods used 
and summarizes the main results in few key messages. Each chapter then concludes with 
evaluation of the achievements vis-à-vis the project objectives and the lessons learnt, points 
out the constraints to do better and summarizes the tasks, which will be further carried over to 
ENHIS-2. 

B. Annex I: Methodological Guidelines 

The set of methodological guidelines developed by the different work packages, comprise the 
deliverables of the one-year implementation. They are packaged according to the future sys-
tem operation. 

C. Annex II: Pilot Products 

The pilot products are the outcomes of the 1-year ENHIS project implementation. They will 
be further developed in ENHIS-2.  
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Chapter 1 Support to National Collaborating Centres 
 

1.1 Introduction and background 
A network of technical partner institutions in the Member States sharing standardised meth-
odology, information and expertise is the scientific and technical backbone of the environ-
ment and health information system and of the ENHIS project implementation. It assures na-
tional input to the project’s methodology and products, guaranteeing quality of the project and 
its relevance for the Member States. Equally important, the network of technical partner insti-
tutions facilitates the transfer of knowledge and the application of the products and methodol-
ogy developed by the ENHIS project in the national context. Moreover, the network assures 
data comparability of environment and health information between the European countries. 

The Work Package (WP) 4, which creates the network of national collaborating centres to 
provide effective mechanisms for information exchange, is at the ‘core’ of the ENHIS activi-
ties. It ensures active participation in implementation of WP1 facilitating the dialogue on pol-
icy information needs with the relevant stakeholders. WP4 provides an input to testing the 
newly developed indicators (WP2), identifying underlying data source in case of alternatives 
or national specifics (WP3) as well as to data pre-processing and reporting (WP6). It also per-
forms retrieval of the necessary information for health impact assessment (WP5). Finally it 
provides a feedback on the approaches and instruments used by the each of the five working 
packages in the implementation. 

The ENHIS network builds on the experience from the network of national reference centres 
within the ECOEHIS project (2), the WHO/Europe initiative on pan-European EH informa-
tion system (3), as well as on the APHEIS local centres network (4). It therefore involves the 
twelve ENHIS partner institutions in eleven European countries and the local centres of the 
APHEIS network. The ENHIS network will be further expanded in the ENHIS-2 project to 
cover twenty-two institutions from 18 Member States and accessing countries (Romania and 
Bulgaria). In addition, institutions involved in the development of environment and health in-
formation systems from countries that have expressed interest in joining the European EHIS 
process, are invited to become a part of the ENHIS network. 

The WP4 and the network activities contribute to the overall capacity building in the Euro-
pean Region as well as to the implementation of the 4th Ministerial Conference commitments 
of building a network of institutions sharing information and expertise (1).  

 

1.2 Aim and Objectives 
The ENHIS network is considered a network of partner institutions with clearly defined roles 
and responsibilities for collaboration on data and information flow as well as an electronic 
network. The overall objective is creating and maintaining the network of collaborating cen-
tres as well as of an effectively operating electronic platform, ensuring a uniform communica-
tion and harmonization of information retrieval on the network. In order to facilitate the inter-
action between all ENHIS partners and the synchronization of their activities, the electronic 
network should also serve a common project office.  
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Within this context, the concrete tasks of WP4 are:  

 to build and maintain a network of national collaborating centres further strengthening the 
relevant partnership in the countries  

 to synchronize the network activities ensuring contribution to ENHIS project’s methodol-
ogy and its deliverables 

 to coordinate information retrieval and data flows by the network including timelines 

 to set up and maintain on-line mechanisms for networking and information exchange 

 to set up and run the common ENHIS project office  

 to create and maintain an information ‘reference centre’ assuring the dissemination of 
guidelines updates, questionnaires and working drafts of the products to all ENHIS part-
ners.  

 

1.3 Methods 
To constitute the ENHIS network the WP4 prepared a datasheet with all institutions and their 
involved members and contact points, by using the results from a questionnaire survey con-
ducted in the framework of the WHO pan-European EHIS process. The ways of working with 
the network of collaborating centres were agreed among all the ENHIS partners. The same 
holds true with respect to the network input to the other WPs and to the data flows for the pi-
lot study of ECOEHIS indicators.  

As for the establishment of the internet-based communication platform the following ap-
proach was used. A list of the desired functionalities and the related software requirements 
was created. Along with it, few concrete solutions, e.g. the CIRCA (Collaborative workspace 
with Partners of the European Institutions (5)) platform under EU IDABC (Interoperable De-
livery of European e-Government Services to public Administrations, Business and Citizens 
(6)), a simple web page, the standard commercial software products of Viadesk and Microsoft 
and the cost and feasibility for their implementation were considered. The selection was made 
in consultation with IT experts and the MS Sharepoint service was selected.  

The ENHIS partners agreed upon the software selected, and the basic technical features of the 
common office’s structure and design as well as the distribution of responsibilities for its set-
ting up and maintenance during the 1st technical meeting (7). At the 2nd technical meeting (8) 
the communication platform tentatively called ENHIS Sharepoint was demonstrated and dis-
cussed. In the subsequent months its structure and layout have further been improved. 

 

1.4 Results 
The ENHIS network was constituted among the national collaborating centres. The main 
ways of working were agreed upon at the project coordination meeting (9). The network con-
tributions to WP 1, 2, 3, 5 as well as the collaborative data-flows for the pilot study including 
timelines were agreed among all partners at the two consecutive technical meetings. 

The construction of the online communication and common project office was initiated after 
the coordination meeting, but due to some important technical and organizational problems, it 
was only put into practice as of the midterm of the project. Since May 2005, the Sharepoint is 
operational on http://enhis.ecehbonn.euro.who.int/ WHO-ECEH/Bonn Office keeps the basic 
administration and runs the software, while the WP4 leading institute (National Institute of 
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Environmental Health, Budapest, Hungary) is responsible for creating the ENHIS Sharepoint 
features, designing and customizing it according to the project organization, and maintaining 
and keeping the information up-to-date. At present, the access to this website is password pro-
tected. All ENHIS partners have full rights of access, whilst contributing experts and inter-
ested parties have restricted access. In the near future, a part of the ENHIS Sharepoint would 
be made public enabling dissemination of some methods and instruments (e.g. questionnaires) 
as well as for getting feedback on the products throughout the process of their development.  

The ENHIS Sharepoint consists of a main home page that provides the links to the project 
pages, which are structured in one common page and six separate pages - for each of the six 
work packages.  

The common page contains information, documents, announcements and tasks of importance 
to the entire project. In the WP pages, the members of a given work package can share their 
working documents and exchange other information of interest. 

The Sharepoint has several functions: 

 Under ‘Announcements’, project partners can share important information and make 
announcements.  

 The project partners are able to upload, download, store and comment documents in the 
‘Shared documents’ folder.  

 The details of project partners (name, institution, e-mail address etc.) and the tasks with 
their priority, status and deadline can be found on the Sharepoint.  

 The site provides discussion boards for comments and for conversation about different 
topics.  

 The e-mail alert function gives the possibility to receive up-to-date information about any 
modification of the site. 

 

It ought to be mentioned that the partners did not use the entire palette of functionalities, in 
particular the discussion forum. This was partly due to some specific technical problems, but 
also due to the fact that setting a fully-fledged communication platform requires a continuing 
process. Many of the technical problems have been solved, the features and functions of the 
ENHIS Sharepoint updated as a result of using it and getting practical experience. It is becom-
ing user-friendlier, improved design and layout and is progressively fulfilling its tasks.  

A concise user’s guide of the Sharepoint has been prepared and is available on the home page 
of the Sharepoint, which makes the use of the site easier for the new users. 

 

Some concrete ENHIS network results, which demonstrate the progressive operation of the 
network and of the communication platform, need to be mentioned: 

 The network was actively involved in data reporting. WP4 (together with WP3 and WP6) 
coordinated this activity using a data collection sheet for nine indicators including four 
new action indicators. The data collection sheet was uploaded on the ENHIS Sharepoint 
and further filled-in and updated.  

 The network was actively involved in information gathering for the HIA of drinking water 
pollution (WP5) and facilitated the collection of information on policies (WP1). WP4 co-
ordinated the network activities and the underlying information-flows. 
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 The network was actively involved in providing feedback to all other WPs with respect to 
the approach and instruments applied as well as to the products developed. WP4 prepared 
folders for comments on the execution of each of the work packages on the website and 
coordinated the feedback-process.   

 WP4 actively helped ENHIS partners to solve problems with the ENHIS Sharepoint and 
in this way actively participated in capacity building.  

 WP4 continuously improved the design and functionalities of the Sharepoint based on ac-
quired experience. 

 
Further extension of the ENHIS Sharepoint functionalities is planned for ENHIS-2. It will en-
able monitoring the implementation of different tasks, i.e. the proportion of partners that 
completed a particular task within the deadline or on the other hand the proportion of tasks 
completed by a project partner. An automatic e-mail notification function would make the 
work more effective, informing the relevant partners about the deadlines expiration. The EN-
HIS Sharepoint needs to enhance the use of the discussion forum for exchanging comments, 
opinions, and suggestions. This is a standard function available, but has not been used by the 
partners, though it would reduce the burden of unnecessary e-mails. Operating the ENHIS 
Sharepoint would be easier if the links to the documents in the alert e-mails could be used. 
Moreover, feedback mechanisms have to be developed in order to gather partner’s opinions 
on the usage of the common office as well as recommendations to guide the future develop-
ment. 
 
 
 
 
 
 
 

 

 

 

1.5 Conclusion 
Work package 4 cuts across all the other work packages. Its essential task is to create a sus-
tainable mechanism ensuring development and implementation of the ENHIS WP products. 
The establishment of the ENHIS network is of great importance for involving currently ac-
tive, future and potential partners, ensuring a coordinated action towards the establishment of 
a harmonized information system.  

The communication platform should be simple to use, allowing fast and transparent sharing of 
information and ideas. It should use the Internet technologies allowing data reporting, infor-
mation exchange as well as distribution, review and comments on the documents produced. 
Maintaining and active use of such an online communication platform is beneficial for further 
developing the network and for successful project implementation in general.  

The common office was developed on the request of the ENHIS partners and was initially 
evolving through the ‘learning by doing method’. In the last period of the project, the use of 

Pilot products 
 Illustration of the ENHIS Sharepoint 

 
In Annex II 
2.4 ENHIS Sharepoint 
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the ENHIS Sharepoint by the network and work packages became widespread, regular and 
more effective.  

 

Constraints and lessons learnt 
The ‘learning by doing method’ has some constraints, in particular that users start with fewer 
basic functionalities and progressively apply new functions together with optimising the 
structure and organization of the information. The “alert function” became operational only 
by the end of project – it definitely plays a role for a more active use of the ENHIS Share-
point.  

The communication platform, which can be used both for network information exchange and 
common project office, proves a cost-effective solution. The same holds for the MS Share-
point services software, which requires relatively low cost and moderate IT resources for im-
plementation.  

Moving ahead towards ENHIS Sharepoint fully-fledged functionalities will include  

 the active use of the discussion forum; 

 an improved structure and organization of the information to enable easy retrieval; 

o the establishment of rules about roles and responsibilities with respect to maintain-
ing the file system together with notification about changes and new updates on 
the Sharepoint will enhance the information management and regular update.  

o the functionality related to monitoring business processes will facilitate the coor-
dination of the different partners’ activities and the overall implementation of the 
project. An automatic alerting system one week before a deadline could help to re-
trieve higher response in time.  

 stimulation of active participation in the network: a basic virtual training especially for the 
new members facilitates the involvement. 

 

Follow-up in ENHIS-2 
The network will be expanded in ENHIS-2. It is of utmost importance for the new partners to 
become fast fully involved in the network and to actively use the ENHIS Sharepoint. The 
ENHIS Sharepoint should be further extended. All relevant data concerning the partners 
should be filled in. The documents should be uploaded regularly and refreshed in time. Open-
ing a part of the ENHIS Sharepoint to the public in the future as a kind of ‘project reference 
centre’ would require keeping the information up-to-date. The Public homepage should con-
tain ENHIS outcomes; guidelines and pilot products. This public homepage should be easily 
retrievable by the major public search engines.  

With the number of ENHIS-2 partners almost twice as that of ENHIS it will be essential to 
improve the ENHIS Sharepoint management. It has to be clarified who can upload, change 
and delete documents on the different WP sites. A transparent IT administration has to be put 
in place assuring keeping track of modifications and tracing different documents to original 
versions. So far ENHIS network includes only the project partner institutions in the Member 
States. Combining more partners from environmental and health sectors and also local part-
ners will streamline the environmental health data and workflows and further reinforce the 
collaboration process of integrated analysis of environmental public health. 
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It would be useful in a longer-term perspective, if reference centres in the countries were 
identified as a key node of the ENHIS network. An ideal candidate would be an institution, 
which prepares, analyses and uses the EH information for country needs, i.e. which has a 
mandate for assessment and reporting the effects and effectiveness of national / international 
policy commitments (e.g. EU EH strategy) and legislation on people’s health.  

Building and maintaining the network’s EH information capacity will be a major step ahead 
towards the establishment of a vehicle for coordinating international and national initiatives, 
for interoperability with other economic sectors and for creating new opportunities. Building 
and maintaining ‘centres of excellence’ in the partner countries for international assessments 
and reporting on selected issues in ENHIS-2 would require dedicated resources and further 
strengthening the communication and provision of information to the network. 
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Chapter 2 Determine information needs of policies 
 

2.1 Introduction and background 
The establishment of a comprehensive information and knowledge system, which will gener-
ate and analyse environmental health information to support relevant policies in Europe, re-
quires determining policy information needs. In particular, identification of policy-relevant 
information on exposures to environmental hazards, their determinants and associated health 
effects enables monitoring and evaluation of policy effectiveness to reduce exposures and to 
achieve potential health benefits.   

Determining information needs is necessary in order to develop science-base tools (indica-
tors) that will assist national policy makers to define policy objectives and improve policy ac-
countability. Knowledge on information needs enables to maintain a scope and contents of the 
relevant monitoring tools and sets the base to update the main information streams - environ-
mental health indicators and health impact assessments.  

Determining the information needs of the current and forthcoming EH policies is the objec-
tive of Work Package (WP) 1 – a central element of the ENHIS project. The contents and 
format of the information needed to monitor population exposure to potentially hazardous fac-
tors and their health effects serve the basis for the development and update of the core set of 
environmental health indicators (WP2) and retrieving the underlying data (WP3). Determin-
ing the information needed to assess the effectiveness of actions potentially reducing those 
exposures and related health effects requires integrating health impact assessment methods in 
policy-oriented analysis, hence a closer interaction of WP1 and WP5.  

Previous WHO projects, conducted in the framework of a pan-European environment and 
health information system, have identified a few environmental issues of primary health rele-
vance to determine the scope for a core set of policy-relevant indicators. The project on de-
velopment of EH indicators for EU countries has identified the relevant body of legislation at 
Community level. In this project, the reporting obligations within the EU legislation have 
been reviewed in order to determine the data sources for producing the indicators as well as 
the envisaged mechanisms to report on policy effects and effectiveness (10). In particular, re-
porting policy effects and effectiveness in population health terms provides a basis for the EH 
information system to feed in a broader process of making policies accountable and assessing 
their performance.  

The environmental health policies, which are reviewed within WP1, address six environ-
mental health issues covering the following environmental factors: air pollution, water and 
sanitation, noise, radiation, housing conditions, and transport accidents and safety. These is-
sues fit in the scope of ECOEHIS and demonstrate a balanced picture of the issues in the en-
vironmental health domain (11) The questions build on the review of EU legislation and seek 
further information about national policies. The emphasis of ENHIS being on children’s 
health, WP1 seeks to identify the information needs of children-relevant policies.  

 

2.2 Aim and objectives 
The task of work package 1 of the ENHIS project is to identify and review current and future 
environmental health policies in order to determine the contents and format of information 
needed to monitor and evaluate their effectiveness in hazardous exposure reduction and asso-
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ciated health benefits. On the longer term, the overall objective is to maintain an active and 
up-to-date European database of environmental health policies, which facilitates the develop-
ment of harmonised and science-based environmental health policies across Europe and in-
creases their accountability in population health terms. Differences between national policies 
will and should remain, but they should be based on different conditions and needs, rather 
than on the lack of information to assess their effectiveness and accountability.  

Further objectives of WP1, resulting from the aim of creating this database, are to: 

 encourage learning about the different environmental health policies across Europe; 

 improve the setting of objectives and policy formulation, and increase the health account-
ability of these policies; 

 stimulate the harmonisation of the national environment and health policies through shar-
ing and comparing their formulations, experiences, successes and failures and 

 identify gaps in the science-base, the problems which are not addressed by the policies 
and the lack of sufficient health accountability. 

 

2.3 Methods and instruments 
A questionnaire was developed to review relevant policies in particular their objectives, 
health-related accountability mechanisms and evidence-based use. The scope and format of 
the survey was defined using a selected set of ECOEHIS indicators as the issues of interest. 
Appropriate policymakers at environment and health ministries as well as ENHIS national 
focal points were invited to co-operate. The questionnaire’s objective was to inventory na-
tional environmental health policies that are aimed at reducing the burden of disease from 
harmful environmental exposures of the population in general, and of children in particular.  

The questionnaire is divided into two parts. The first part includes a general question and 
the second part focuses on the six environmental issues. The general question is about the cur-
rent practices in assessing the health impacts of policies and in particular the health impacts 
on children. The set of questions for each of the issues ran from quite general (‘are there any 
policies addressing the issue in addition to the EU regulations’) to very specific. The informa-
tion gathered about policies covers largely the following aspects: 

1. Policy description: mission (its relation to population exposure and/ or health with a spe-
cial emphasis on children’s health); type of policy (e.g. legislation, technology abatement, 
action programme); year of putting it in place; authority in charge (national, local) and en-
forcement measures.  

2. Policy accountability: the level of policy accountability is determined by; the existence of 
a mechanism to make the policy accountable in health terms with a special emphasis on 
children’s health; the existence of quantitative exposures and/ or health objectives; the ex-
istence of a follow-up programme to monitor changes in exposures and/or health effects 
resulting from the policy implementation.  

3. Science-base: underlying policy rationale, existence of specific scenarios about exposures 
and/or health impacts on which the policy was formulated, estimated proportion of the to-
tal burden of disease affected by the policy. 

 

In addition, the Tobacco Control Database (TCD) was used to retrieve information on existing 
national policies to reduce environmental tobacco smoke exposure in public places (policies 
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on smoke free areas and smoke free public transport), in participating ENHIS countries. This 
database includes complete information on current tobacco control policies in European coun-
tries in the frame of the WHO Framework Convention on Tobacco Control (entered into force 
on 27 February 2005), and the European Strategy for Tobacco Control (12).  

 

The country answers were compiled to produce an overview of the environmental health poli-
cies and legislation in place for the topics studied and the responding countries. The question-
naire and its results are put on the Sharepoint and are available upon request.  

 

2.4 Results and Key Findings 
Responses to the WP1 questionnaire were obtained from eight of the 11 participating Euro-
pean countries: Austria, Czech Republic, Finland, France, Hungary, Romania, Spain and The 
Netherlands. Most of the time, the answers to the questions do not completely cover the con-
tents of the subject matter.  

First the findings from the general question are presented followed by the results for each of 
the six environmental issues. The answers to each question for each individual country are 
compiled and presented in Table 1. A ‘Yes’ is marked as ‘X’. In addition the superscript ‘a’ 

refers to the existence of accountability measures and ‘c’ to children’s health-relevant objec-
tives.  

The results for each of the environmental issues are analysed and presented below according 
to the three dimensions of policy description, its accountability and science base. Air pollu-
tion, noise, and water and sanitation are based on EC legislation in the domain of environment 
and health; a brief summary of the European policy background is provided below at the be-
ginning of the sections concerning each of these topics.  

 

General question 
Current practices in assessing the health impacts in particular children’s environ-
mental burden of disease 

None of the reporting countries hold overall children’s burden of disease data that would al-
low for impact assessment of specific policies in relation to total disease burden. AU and FI 
reported that they do hold overall data on children’s burden of disease, but these have not yet 
been compiled to allow for the assessment on the impact of specific policies in relation to to-
tal disease burden. Obviously, there is a need for a coordinated European exercise putting the 
'Burden of Disease' concept into practice and develop comparable statistics, starting with and 
particularly for children.  
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Table 1 Summary results from WP1 questionnaires 

 Question National policies in place including accountability measures (a) and /or 
children-relevant objectives (c) 

  AU CZ ES FI FR HU NL RO 

1 Air pollution 

1.1 Particles X Xa X X X Xa,c Xa Xc 

1.2 Ozone  Xa X  Xa X X Xc 

1.3 Nitrogen dioxide  Xa X Xc Xa Xc X Xa,c 

1.4 Sulfur dioxide  X X Xa X X X Xc 

1.5 ETS  Xa,c Xa,c Xa,c  Xa,c Xc Xc 

2 Noise 

2.1 Noise levels Xa Xc Xa,c Xa,c Xa X Xc Xc 

3 Housing 

3.1 Crowded conditions   Xa,c     X 

3.2 Dampness & mould  X X Xa,c    X 

3.3 Missing hygienic 
amenities 

       X 

3.4 Indoor radon Xa Xa X Xa   Xa Xa 

3.5 Incidences & percep-
tion of crime 

 X Xa,c     X 

3.6 Mortality extreme tem-
peratures 

 X Xc      

3.7 Safety & accidents  Xa,c Xa,c X   Xa,c X 

4 Traffic 

4.1 Transport accidents Xa Xc Xa Xa X Xa,c Xa,c Xc 

5 Water & sanitation 

5.1 Waste water treatment X X X X X   X 

5.2 Drinking water Xa Xa Xa Xa X Xa,c Xa,c Xc 

5.3 Compliance bathing 
waters 

 X X Xa  X Xa X 

5.4 Proportion managed 
bathing waters  

  X X   X  

6 Radiation 

6.1 Malignant melanoma & 
UV 

 X Xc Xa X    

X - existence of policy (‘Yes’) 
a - existence of accountability measure 
c - existence of children’s health relevant objectives  
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Air Quality 
EU policy background 

Ambient air pollution: EU member states should comply to the Air Quality Framework Di-
rective (AQ FWD 96/62/EC) for PM10, PM2,5, NO2 and SO2. This Directive includes the basic 
principles of a common strategy to: 

 define and establish objectives for ambient air quality in the Community designed to 
avoid, prevent or reduce harmful effects on human health and the environment as a whole; 

 assess the ambient air quality in Member States on the basis of common methods and 
criteria; 

 obtain adequate information on ambient air quality and ensure that it is made available to 
the public, inter alia by means of alert thresholds; 

 maintain ambient air quality where it is good and improve it in other cases (13) 

The Ozone Daughter Directive 2002/3/EC includes the target value, long-term objectives, and 
an informative and an alert threshold for exposure to ozone. 

 

Environmental Tobacco Smoke: The Council Recommendation (2003/54/EC) of 2 Decem-
ber 2002 gives the legal ground for the prevention of smoking and on initiatives to improve 
tobacco control. Member States are recommended to implement legislation and other effec-
tive measures to limit exposure to environmental tobacco smoke. The Recommendation in-
cludes no obligations for Member States reporting. However, it invites the Commission to 
monitor and assess the developments and measures undertaken in the Member States and at 
Community level (2) 
 

National policies on air quality monitoring were reported in AU, CZ, ES, FI, FR, HU, NL and 
RO. Policy actions on ETS were reported in CZ, ES, FI, HU, NL and RO. 

Policy description 

The air quality standards on PM, O3, NO2 and SO2 reported in the European countries have 
mainly been transposed from the AQ FWD. Several European countries defined more strin-
gent air quality standards, as reported by AU and NL for PM10. The policies include scenarios 
for ambient air monitoring, by means of which these policies are assumed to guarantee suffi-
cient air quality in order to prevent adverse health effects. The policies do not hold a direct 
focus on health objectives, and children’s health is also not specifically addressed in the poli-
cies. 

The reported policies on exposure to ETS are mainly aimed at protecting and monitoring 
health exposure to tobacco smoke at work and in public spaces, targeting adult individuals. 
Although the unborn and children are most vulnerable to ETS, consistent and effective policy 
actions on ETS specifically aimed at protecting children’s health are just vaguely reported. 
Policy actions on ETS regarding children include bans for smoking in school areas and kin-
dergartens. The TCD showed in AU there is a specific policy in place for pregnant woman, 
giving them the right to a smoke-free work place, thereby aiming at the protection of the un-
born as well. 



Chapter 2 Determine information needs of policies 

ENHIS Final Technical Report – December 2005 15

Accountability 

EC air quality legislation requires EU member states to measure the effects of their air quality 
policies, which includes reporting on air quality data (raw data), presenting the results of air 
quality assessment (focusing on air quality in zones in relation to the limit values specified by 
the Council directives) and introducing programmes and plans to reduce air pollution (2). It is 
generally assumed that the reaching of ambient air quality standards, by means of setting 
quantitative objectives for pollutant levels, automatically results in health improvement. Ac-
cordingly, the level of accountability in health terms is quite low. Few countries actually de-
veloped disease reduction objectives for air quality policies; as a consequence, monitoring or 
follow-up programs on health objectives are seldom reported as well. In the case of ETS pol-
icy actions, there is no mentioning of a follow-up system to monitor actual exposure to ETS 
in different public places. 

Science base 

The science base for the relation between ambient air pollution and related health effects is 
quite strong, up-to-date and internationally consistent. Also for ETS, there is scientific evi-
dence for adverse health impacts resulting from active and passive smoking.  

 

Noise  
EU policy background  

The European directive 2002/49/EC on the assessment and management of environmental 
noise encompasses the European background for the national policies. This Directive defines 
a common approach to avoid, prevent or reduce the harmful effects, including annoyance, 
from environmental noise. To that end the following actions have to be implemented progres-
sively: 

 the determination of exposure to environmental noise, through noise mapping, by methods of 
assessment common to the Member States no later than 30 June 2007; 

 ensuring that information on environmental noise and its effects is made available to the 
public; 

 adoption of action plans by the Member States, based upon noise-mapping results, to prevent 
and reduce environmental noise where necessary and particularly where it can induce harm on 
human health, and to preserve high environmental noise quality levels (14). 

 

National policies on exposure to noise levels were reported in AU, CZ, ES, FI, FR, HU, NL 
and RO. 

Policy description 

All countries reported to have policies in place for assessing the noise levels in exposure ar-
eas. The national policies in AU, CZ, FI, HU and NL include guidelines for daily noise expo-
sure and define indoor and outdoor maximum noise levels. The latter include specific levels 
for children exposure in residential areas, playgrounds, schools and nurseries. Exposure sce-
narios have been defined and quantitative reduction objectives have been set. The policies 
however do not specifically consider the adverse health effects resulting from noise exposure. 
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Accountability 

The European directive obliges Member States to report on the implementation of limit values 
of Lden and Lnight for some sources of noise, including major roads, railways, airports and 
agglomerations with more than 250,000 inhabitants. In addition, Member States should draw 
noise maps, at the latest by 2007, using Lden and Lnight, to assess the number of people an-
noyed and sleep disturbed throughout Europe (2). None of the countries reported to have cur-
rently implemented the noise maps and also follow-up programmes are not reported, conse-
quently the exposure reduction and health objectives are difficult to verify. The level of ac-
countability is limited. 

Science base 

The national policies on noise have been based on findings from international, well-
established studies on health effects, such as sleep disturbance and annoyance resulting from 
noise pollution.   

 

Housing  
The housing issue includes a range of topics, which therefore have been subdivided into three 
categories. The policies mainly entail legally binding building codes, guidelines and preven-
tive measures. Socio-economic factors play an important role in the definition of the policy 
objectives, exposure scenarios and health impacts for housing policies. Accountability meas-
ures entail the reduction of peak exposures in order to comply with guideline values, which 
may however not significantly reduce the adverse health effects resulting from polluting hous-
ing factors. The science base is strongest for radon, dampness and extreme temperatures. Al-
though the science base is internationally comparable, housing policies vary considerably be-
tween the individual countries, partly due to differences in individual efforts developed to ad-
dress specific problems of each country. There is an obvious need for some level of European 
harmonisation of housing policies, which should, however leave sufficient subsidiary for lo-
cal problems and concerns. 

National or municipal policies on crowding were reported in ES and RO and policies on 
missing hygienic amenities were reported in RO. Information on the level of accountability 
is not available. Policies on extreme temperatures were reported in CZ and ES. The policies 
entail building codes and ventilation standards, which specify guidelines for acceptable tem-
perature and humidity ranges. Health objectives are not specifically considered, although the 
science base is well established, demonstrating an increased mortality risk resulting from ex-
posure to extreme temperatures. Quantitative risk reduction objectives or monitoring pro-
grammes have not been reported.  

Policy measures on dampness and mould growth are integrated in building codes and were 
reported in CZ, ES, FI and RO. In FI quantitative exposure objectives have been defined and 
are followed up, though not on a continuous basis. Abatement policies on indoor radon lev-
els in residential and other buildings exist in most European countries. On the one hand, the 
policies focus on identifying and reducing extreme radon levels in some existing buildings 
and, on the other hand, on reducing general radon levels in all new buildings via building 
codes. Radon is expected to cause lung cancer with linear dose response and no threshold. 
Accordingly, health objectives have been reported by AU, CZ, FI, NL and RO. Children’s 
health is not mentioned as a particular point of interest.  

Policies on housing safety and accidents were reported by CZ, ES, FI, NL and RO.  The ba-
sis for the policies is derived from national surveys on risk exposure factors and home injury 
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statistics. The reported policies mainly set technical safety specifications and hold quantitative 
reduction objectives, at which CZ, ES and NL reported to include children-relevant reduction 
objectives. No specific policies on incidences and perception of crime and vandalism in 
dwellings and public spaces have been reported. CZ, RO and ES only reported general crime 
prevention strategies. Children are considered as a specific target group in ES.  

 
Traffic  
National policies were reported in AU, CZ, ES, FI, FR, HU, NL and RO 

Policy description 

Each country records mortality and injury statistics of traffic accidents, and each country is 
trying to manage traffic risks via concrete actions on traffic environments, vehicles, and mo-
tor vehicle users. The national policy actions are diverse, because they are based on important 
national differences in accident rates and their reported consequences. Quantitative exposure 
reduction objectives are reported in AU, ES, FI, HU and NL. The national policies in CZ, HU 
and RO specifically target at improving traffic safety for the children’s population. 

Accountability 

In many countries significant reductions have been achieved in traffic deaths in spite of mul-
tiplying traffic volumes. In AU, ES, FI, HU and NL health risk reduction objectives have 
been defined. The accountability of national policies on traffic accidents is well established.  

Science base 

The traffic policies are based on national records of statistical mortality rates resulting from 
traffic accidents. 

 

Water and Sanitation 
EU policy background 

Wastewater treatment: European countries have to comply with the Council Directive of 21 
May 1991 concerning urban wastewater treatment (91/271/EEC). This Directive concerns the 
collection, treatment and discharge of urban and certain industrial wastewaters (15). The 
91/271/EEC Directive is designed to protect the ecological status of receiving waters and 
obliges Member States to ensure that all agglomerations are provided with collecting systems 
for urban wastewater (2). 

Drinking water quality: The Council Directive 98/83/EC on the quality of drinking water 
includes mandatory standards for drinking water in order to protect human health (16). The 
Directive obliges Member States to report every three years on the quality of drinking water 
with the objective of informing the citizens (2). 

Bathing water quality: The quality of recreational waters is regulated by the Council Direc-
tive of 8 December 1975 concerning the Quality of Bathing Water (76/160/EEC) (17) It sets 
microbiological standards in the receiving waters where bathing is traditionally practiced by 
large numbers of bathers. The Directive provides the principal instrument in Europe to protect 
public health in identified bathing waters. The Bathing Water Directive is now under revision 
(CEC, 2002). Member States are obliged to annually report to the Commission on their bath-
ing water quality (2). 
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Policy description 

All countries reported to have national policies in place for the regulation of drinking water 
supplies. Most countries also reported policies on wastewater treatment and policies for the 
regulation of bathing waters. The policies entail standards to regulate the quality of water 
supplies. The general objective of the water and sanitation policies is to prevent any disease or 
deaths from drinking water. Water and sanitation policies hold similar objectives across 
Europe, namely the restriction of waterborne epidemics and a decrease of chemical exposure. 
Children are specifically addressed regarding the prevention of methemoglobinaemia.  

Accountability 

The public tolerance level towards health risks from lead piped drinking water or polluted 
public swimming places is much lower than for risks from, e.g., traffic or ambient air pollu-
tion. Accordingly, surveillance systems are in place in AU, CZ, FI, HU, ES and NL, in par-
ticular for the regulation of drinking water supplies.  

Science base 

The science base for water and sanitation policies has been quite well established, originating 
from 150 years back in time. Low concentrations of microbiological pollution and nitrite al-
ready can cause severe adverse health effects. 

 

Radiation 
Policy description 

CZ, ES, FI and FR reported policies on UV exposure prevention. Technical specifications, 
staff training, consumer information and marketing of solariums are probably the most regu-
lated areas for preventing UV-radiation exposure and its related risks. ES and FR reported 
policies that forbid the use of commercial solariums for children.  

Accountability 

Malignant melanoma is a preventable disease, yet it is the fastest increasing cancer in many 
European countries. This fact points to the need and potential of effective policies for its pre-
vention. Yet, although risk reduction is seen as a necessity, no quantitative health objectives 
for the reduction of exposure to and the decrease of the melanoma incidence rate from UV 
radiation were reported.  

Science base 

The science base linking the incidence of malignant melanoma to UV radiation exposure has 
been well established. 

 

 

2.5. Conclusion 
The results from the inventory on national policies for six environmental issues indicate dif-
ferences between the degree of harmonisation in policy objectives, the level of accountability 
and to a lesser extent in the science base between participating countries. EC legislation has 
significantly harmonised European policies on air pollution, drinking and bathing water qual-
ity and sanitation. The same can be expected to happen for national policies on noise in the 
near future, since the noise abatement directive will enter into force in 2007.  
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This work package aimed at determining the information needs of current and forthcoming 
environmental health policies by means of exploring the information scope and format of cur-
rent environmental health policies for six issues. The main conclusions, though preliminary, 
from the findings of work package 1 are the following: 

 The first round of answers to the WP1 questionnaire provided information as to the exis-
tence of policies. Due to the inconsistent and incomplete answers, the findings could not 
be used for any policy comparisons between the countries. The collected information on 
the national environmental health policies in eight European countries serves as pilot re-
sults. 

 In general, national policies on the six environmental issues still mainly focus on monitor-
ing the environmental situation. The level of accountability in terms of population health 
is rather low. Environmental health policies do not explicitly consider health aspects; 
health objectives and follow-up programmes to monitor health effects are seldom re-
ported. 

 The developed questionnaire can – once completed – provide a unique compilation of in-
formation on environmental health policies in Europe, including information about chil-
dren-relevant objectives, accountability measures and the scientific and legal foundation 
of these policies.  

 

Constraints and lessons learnt 
Several factors may have contributed to the less than complete responses to the questionnaire: 

 The scattered development and implementation of environmental health policies among 
different national departments and units.  

 The lack of direct communication with the appropriate national policy experts and policy-
makers, as well as the lack of sufficient communication between the environment and 
health sectors in the countries.  

 For completion of the questionnaire, information is requested which is not readily avail-
able and needs additional efforts for gathering. 

In order to improve both the coverage and consistency of the responses to the questionnaire in 
ENHIS-2, the present data, results and conclusions of WP1 should be published on the EN-
HIS project pilot website. Such open display should encourage the authorities and experts in 
the participating countries to provide additional and more accurate information and correc-
tions or updates to the present data. 

When preparing the ENHIS-2 work approach, individual experiences from the ENHIS part-
ners in the application of the questionnaires need to be taken into account. The lessons learnt 
can be summarized as follows: 

 Possibility should be given to answer in the domestic language, and to provide documents 
and web links to illustrate the answer. 

 The promise of providing the policy questionnaire results from all countries, as feedback, 
would be a powerful motivator to answer the questionnaire. 

 The person in charge of obtaining complete answers to the WP1 questionnaire should 
fully understand the task, should do significant networking to identify the appropriate ex-
perts for each question, and should contact them in person. In addition, for each topic, 
technical experts should be contacted individually with a personalised message and task. 
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 Although it was difficult to get in contact with policymakers at high level, it is important 
to reach them, because they need to be convinced of the added value of EH information 
support for the further development of their national environmental health policies.  
Setting a participatory process involving both policy-makers and experts will certainly 
benefit the completeness and quality of the information collected. It will also raise the 
awareness of the end-users about the utility of the operational information system and will 
potentially create support for its application in national context. ENHIS network partners 
play a key role in this communication process. 

 

Follow-up in ENHIS-2 
ENHIS-2 should continue to identify policy relevant information on exposure to environ-
mental hazards, its determinants and health effects, as well as information on the accountabil-
ity of policy measures.  

In order to achieve a complete set of answers and to easily allow for inclusion of more coun-
tries in ENHIS-2, the questionnaire has to be outlined into an electronic database. In addition, 
the approach of national experts should be differently organised according to the suggestions 
stated above and the questionnaire should be slightly adjusted. 

 The General question should be reformulated or deleted, since none of the countries re-
ported to evaluate the impact of policies in terms of burden of children’s diseases.  

 The meaning of the term ‘policy’ should be clearer explained, suggesting a range of ac-
tions; legislation, abatement measures, complex action programmes etc., resulting from or 
in addition to the reporting obligations of the EU directives on policy effects and effec-
tiveness. 

 Responders should be able to indicate the extent to which policy objectives address the 
issue or include children’s health objectives, e.g. by making a distinction between policy 
objectives aimed at improving children’s health and policy objectives that address chil-
dren’s health implicitly.  

 A clear question on accountability in health terms should be formulated, by requesting for 
concrete monitoring or follow-up measures aimed at health improvement 

 The term scientific basis or rationale of the policy is generally not specific to a particular 
country. Therefore the question on the underlying rationale should ask for national prob-
lems leading to policy development. 

The results from WP1 should be complemented with information from national electronic da-
tabases and comparable projects For example, the Canadian children’s health and environ-
ment project, which includes a review on legislation from OECD countries in the World 
Health Organization European Region, performed by the Building Ecology Research Group, 
Santa Cruz, California (18). Moreover, the WHO pilot-study on Housing Legislation per-
formed by WHO ECEH would provide detailed information on housing policies in seven EU 
member states (19). 

 

The ENHIS-2 project would result in a practical tool for national authorities, allowing for 
comparison and streamlining of EH policies between the European countries. In addition to 
determining the information needs of EH policies, the focus should also be on implementing 
the identified information needs allowing for policy evaluation on the existing EH policies in 
the individual European countries. 
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Chapter 3 Update core set of EH indicators 
 

3.1 Introduction and background 
Reliable information is essential for prioritizing actions related to environmental exposures 
and their health effects as well as for monitoring the effectiveness of the actions taken. Envi-
ronmental health indicators are the main ‘units of information’ serving monitoring ends, 
evaluation of policies and effective communication with a wide range of users. The role of 
Work Package (WP) 2 in the ENHIS project is to provide these essential elements for an En-
vironment and Health Information System (EHIS). The information system is urgently needed 
for monitoring the implementation of CEHAPE. Therefore the WP2 focused on indicators for 
children’s environmental health, particularly on the key priority issues known as Regional 
Priority Goals (RPGs) of the CEHAPE (20).  

Within the framework of the ECOEHIS project a core set of seventeen environmental health 
indicators was already developed and proposed to the EC (2). The ENHIS project is focused 
on the implementation of a comprehensive information and knowledge system that will gen-
erate and analyze environmental health information to support relevant policies in Europe, 
and focusing on those addressing children. Within this framework, the WP2 proposed a set of 
children’s environmental health core indicators ready for implementation by reviewing new 
policy needs and new scientific evidence linking environment and children’s health. At this, 
WP2 updated existing indicators from ECOEHIS or developed novel indicators. The selection 
of the indicators has been based on the criteria of credibility, focused scope and consistency, 
flexibility and responsiveness, relevance for the Member Sates and the avoidance of duplica-
tion. WP1 provided the essential information to check the policy relevance of the indicators. 
WP3 provided the guidelines on data retrieval for ECOEHIS indicators that can be helpful in 
identifying potential data sources for new indicators. WP4 provided the framework and con-
tacts for data collection and the screening of the selected indicators.  A brief description of 
developed indicators was posted on the ENHIS site by WP6.  
 

3.2 Aim and Objectives 
The goal of WP2 was to update the core set of environmental health indicators focusing on 
children. In order to achieve its aim, WP2 had the following objectives. 

 To define the scope and target of the indicators; 

 To produce the methodology for a core set of indicators in the form of a standard tem-
plate, which summarizes theoretical and practical aspects including the rationale, defini-
tion, required data elements, calculation method, data sources, interpretation and policy-
relevance of each indicator; 

 To develop a protocol to pilot test the indicators, further refine the indicators and select a 
core set for screening.  

o For the criteria of credibility, the indicators were evaluated on the extent of scien-
tific knowledge on the linkage between environmental factors and health effects, 
as well as on the available policy requirements and actions.  
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o In order to focus on children’s environmental health issues as well as to account 
for available policy options, all indicators were considered in relation to the RPG’s 
stated topics in the CEHAPE.  

o To sustain flexibility and responsiveness, the indicators need to be reviewed and 
updated regularly.  

o For the relevance of indicators for the Member States, the selection of indicators 
should allow for European-wide and sub-regional comparisons on specific issues.  

o To avoid duplication and assure continuity in the environment and health indica-
tors development, the indicators already tested and proposed in the ECOEHIS pro-
ject were used for further developed in the ENHIS project.  

 

3.3 Methods 

The WP2 was comprised of a core group of international experts representing each of the 
technical areas identified by the RPGs, plus a network of additional experts in the field. The 
indicators were developed using the conceptual framework of cause-effect proposed by WHO 
– The Driving-forces Pressure State Exposure Effect Action (DPSEEA) model. The indicators 
developed in WP2 focused on three components of DPSEEA - exposure, health effects and 
action. 

Table 2 summarizes the selection process of indicators from the initial proposal of 164 indica-
tors to the final selection of 30 core indicators. This section successively describes the steps in 
the selection process. 
Table 2Development of core indicators from initial proposal to final selection 

Topic Initial proposals 
with titles only 

Methodology 
sheets prepared 
for review 

Preliminary ex-
perts’ selection 

Final selection 
of core set 

RPG I 21 18 9 6 
RPG II 40 40 8 7 
RPG III 24 10 10 8 
RPG IV 66 43 11 9 
Social 13 5 1 0 
Total 164 116 39 30 

 

Identification of potential indicators 
To put the focus on children’s environmental health, the topic areas of the indicators were di-
rected to four regional priority goals (RPGs) of the CEHAPE. The RPGs cover major deter-
minants of environmental burden of diseases in children in European countries for topic areas 
such as water and sanitation, injuries and physical activity, air pollution, chemical, physical, 
and biological hazards. WP2 proposed a minimum set of core indicators covering the four 
RPG areas as effectively as possible. The WP2 team noticed that socio-economical determi-
nants were not specified in any of RPGs, although they are important factors for children’s 
environmental health. Therefore, WP2 also put an attempt in developing indicators on ‘social 
determinants’.   
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WP2 initially proposed a total of 164 indicators, based on their ability to monitor the imple-
mentation and effectiveness of actions taken to achieve the RPGs. Two approaches were 
taken to select the initial group of indicators. 

1. The indicators already tested and recommended by the ECOEHIS project were adjusted 
from the perspectives of CEHAPE. 

2. New indicators were identified and developed by reviewing the evidence on the linkage 
between children’s health and environmental exposure and policy actions. 

The proposed indicators were screened by a group of experts according to their policy rele-
vance, scientific evidence and potential data availability. In more concrete terms, the experts 
discussed each indicator in terms of their credibility, basic information on the definition, cal-
culation method, interpretation and potential data sources. The process and contents of the 
assessments were recorded and information on scientific uncertainty was later included in the 
methodology sheets. This screening reduced the number of proposed indicators to 116.   

 

Development of methodology  

In order to ensure that the information collected on the proposed indicators was consistent and 
user-friendly, a template for a methodology sheet (see Table 3) was designed entailing the 
justification for the indicator, the definition of the indicator, underlying concepts and defini-
tions, specification of the data needed, data sources, availability and quality, method of com-
puting the indicator, scale of application, interpretation of the result, linkage with other indi-
cators, details of any related data and websites, policy and regulatory context of the indicator 
and any relevant reporting obligations. 

Methodology sheets were prepared for 116 indicators. During the development of the meth-
odology sheets, further consultation with national and international experts and international 
agencies as well as national ministries and agencies and holders of environmental and health 
data was conducted on the accuracy of the contents.  

Table 3 Template of Indicator Methodology Sheet - based on (21) 

Title of indicator (as brief and understandable possible) Position in DPSEEA chain 
Issue Specification of the environmental health issue as stated in the CEHAPE Re-

gional Priority Goals to which the indicator relates, 
for example: CEHAPE RPG IV, chemical safety action item (a) i 

Justification for this 
indicator 

Describe the reason why this specific indicator is important in terms of the pri-
orities of children’s environmental health considering the magnitude, the sever-
ity, the amenability, and public concerns of the problem with special attention to 
the CEHAPE action item.  
State the evidence linking exposures, effects and policy actions.   
Mention how this indicator can effectively monitor the achievement or actions 
of CEHAPE Regional Priority Goals. 
Quote the relevant part from CEHAPE as a key justification, followed by a 
summary of scientific evidence and policy effectiveness. 

Definition of indicator Detailed technical definition of the indicator.  
If available, provide the definitions of the sub-indicators. 

Underlying definitions 
and concepts 

Definition of all terms and concepts involved in describing and constructing the 
indicator 

Specification of data 
needed 

List data elements needed to construct the indicator 
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Data sources, availabil-
ity and quality 
 

Outline potential sources of data, and comment on their quality and characteris-
tics in terms of the indicator.  
Where appropriate, indicate methods of obtaining data that are not readily avail-
able (e.g. through special surveys). 

Computation 
 

Specify the computation method of the indicator i.e. how the data are ana-
lyzed/processed to construct the indicator.  
Where relevant, express the computation process mathematically, and define the 
terms used. 

Units of measurement Specify the units of measurement used in presenting the indicator 
Scale of application Specify the potential scales of application or level of aggregation. Note that the 

scale specified refers to the area across which the indicator can be used; for 
geographic comparisons, the indicator might be developed at lower levels of 
aggregation.  
Definitions: local (within a city or community); regional (within a sub-national 
region); national (for a country); international (across several countries or glob-
ally). 

Interpretation 
 

Describe the ways in which the indicator may be interpreted in relation to the 
issue(s), specified in the first row.  
Show what inferences can be made from apparent trends or patterns in the indi-
cator. Discuss, in particular, constraints on the interpretation of the indicator, 
due for example to limitations of the data or complexities in the relationships 
implied by the indicator.   
Focus the interpretation on children’s health. 

Linkage with other in-
dicators 

Describe the relationship between this indicator and others related to the is-
sue(s) specified, by listing all indicators and their position in the DPSEEA 
chain. This will be useful for the environment and health information system: its 
design should allow to make links to information at different levels of the chain 
and also on actions for the purposes of e.g. visualizing “chains” or time-course 
variations. 

Related data, indicator 
sets, and websites 

List similar or related indicators, proposed or developed as part of other indica-
tor sets (e.g. UN Indicators for sustainable development, UNCHS Urban indica-
tors programme, WHO Catalogue of health indicators).  
Give links to their sources e.g. Web addresses, databases. This will be useful for 
the environment and health information system: its design should allow access 
to reference information on existing indicators or databases through the Internet. 
Pay special attention to WHO/HQ global CEH indicators, CHILD, ECOEHIS, 
and ECHI indicators, in addition to the international surveys such as HBSC.   
This section will be used by WP3 for developing hands-on guidelines for data 
retrieval. 

Policy/ regulatory con-
text; 
 

List and briefly explain any international policy or regulations in the forms of 
declaration, action plan, framework, treaty, directives related to the issue that 
this indicator is dealing with.   
The CEHAPE RPG should be mentioned here.  
Any EU or non-EU legislation should be stated here as well. 

Reporting obligations Describe whether reporting of the data elements for this indicator is obliged for 
the Member States by the international legislations or constitutions.   
Where available, it could be extended to potentially include some quantitative 
targets on reporting the data.  
If this indicator has a strong justification as a monitoring tool for CEHAPE, 
mention the reporting obligation of the European countries to intergovernmental 
meeting on the progress of CEHAP in 2007 as stated in the Budapest Declara-
tion in June 2004. 
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Definition of the core and extended set of indicators 
During the development of methodology sheets, it became apparent that for some indicators 
insufficient data was available to continue development. A total number of 43 indicators was 
rejected due to the lack of sufficient data and information to develop a methodology sheet. In 
addition to the criterion of data availability, the selection of indicators followed the criteria of 
scientific evidence, policy relevance and applicability at an international scale. Indicators 
were either included in the ‘core’ set once their relevance for policy and availability of the 
relevant data was confirmed. Indicators which were deemed ‘policy-relevant’ but for which 
data is currently not available were included in the ‘extended’ set of indicators for future de-
velopment and use.  

The selection process reduced the number of indicators to 39, including one social in-
dicator, as initial set for further development. Methodology sheets were further refined for the 
39 indicators. This adjustment process involved three major tasks. 

1. Development of a specific technical definition. 

2. Elaboration of a computation method for each indicator. 

3. Check-up of data availability in international sources.   

 
Several experts in the subject areas provided input on the data components of each indicator, 
on the most appropriate methodology for calculation, and on the current and prospective 
availability of data in international data sources. The process of development and adjustment 
of the methodology sheets served as a pre-screening process to determine the need for testing 
the indicators in the participating countries. As a result, the 39 selected indicators were classi-
fied as: 

1. Indicators that did not require feasibility testing, which included 

a. Indicators adopted from ECOEHIS 

b. Indicators readily available from international databases 

2. Indicators that required feasibility testing 

3. Indicators recommended for further development as an extended set 

 

From the expert consultation, 7 indicators were put as an extended set in need of further de-
velopment. The social indicator was dropped to preserve the RPG scheme of the CEHAPE for 
all indicators. A total of 31 indicators were defined as the potential core set, of which 23 indi-
cators were considered to be ready for implementation, based on scientific evidence on the 
link between environmental factors and children’s health, their feasibility and usefulness, as 
well as the existence of data in international databases. The other 8 indicators in the core set 
underwent a screening process in the countries participating in ENHIS. The objective of the 
screening process was to test the feasibility and applicability of the indicators. A question-
naire and the methodology sheets of the 8 indicators were sent to the focal points of the par-
ticipating countries through the network of WP4. The questionnaire focused on four criteria: 
data availability, data quality, usefulness and policy-relevance. It is available on the Share-
point and upon request. The screening results indicated that 7 indicators could be accepted in 
the core set indicators whilst one indicator was put in the extended set.  
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In Table 4 the core and extended set of indicators are classified according to their data avail-
ability. 
Table 4 Definition of the core and extended set of indicators 

Set of indicators Selection process RPG 
I 

RPG 
II 

RPG 
IV 

RPG 
IV 

Total 

Core set of indi-
cators 

Adopted from ECOEHIS 6 1 3 1 11 

 Data available – confirmed by ex-
perts 

 3 3 6 12  

 Data available – confirmed by 
screening 

 3 2 2 7 

Extended set of 
indicators 

Data not available – confirmed by 
screening 

  1  1 

 Data not available – confirmed by 
experts 

3 1 1 2 7 

 

3.4 Results and Key findings 
 

Results from Screening Process 
Table 5 shows a summary of the country results from the screening process. Eight countries 
(AU, CZ, ES, FR, HU, NL, PL and RO) responded to the questionnaire. The results revealed 
a lack of data availability on ‘Children going to schools with indoor air problems’ in all coun-
tries. The usefulness of this indicator was considered to be not very good either. This indica-
tor has therefore been put in the extended set of indicators. The data for ‘Children living in 
homes using a hazardous source of fuel for cooking and heating’ and ‘Children living in prox-
imity to heavily trafficked roads’ were not available in most countries. However, their under-
standability and policy relevance were excellent. Also the indicators on ‘Actions to reduce 
children’s exposure to UV’ and ‘Blood lead levels in young children’ had constraints in data 
availability. However, most countries agreed on the policy-relevance of childhood UV expo-
sure and lead poisoning in Europe. Despite of the limited data availability of the four indica-
tors, they were accepted as core set indicators.   

 
Table 5 Summary of screening results 

 AU CZ ES FR HU PL NL RO 
Policies to promote safe mobility and transport for children 
Availability X X X X X X X X 
Understandability X X X X X  X X 
Policy-relevance X X X X X  X X 
Policies to reduce children unintentional injury unrelated to traffic accidents 
Availability X X X X X X X X 
Understandability X X X X  X X X 
Policy-relevance X X X X X X X X 
Policies to reduce child obesity 
Availability X X X X X X X X 
Understandability X X X X X X  X 
Policy-relevance X X X X X X X X 
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Children living in homes using a hazardous source of fuel for cooking or heating 
Availability     X    
Understandability  X  X X  X X 
Policy-relevance X X  X X   X 
Children living in proximity to heavily trafficked roads 
Availability     X  X  
Understandability X X  X X X X X 
Policy-relevance X X  X X X X X 
Children going to schools with indoor air problems 
Availability         
Understandability    X X   X 
Policy-relevance X   X X   X 
Actions to reduce children’s exposure to UV 
Availability X X  X X X X  
Understandability X X X  X X X X 
Policy-relevance X X X X X   X 
Blood lead levels in young children 
Availability    X  X   
Understandability X X X X X X X  
Policy-relevance X  X X X  X  

 

Core set and extended set of indicators  
The resulting extended set of indicators is summarized in table 6 according to the respective 
RPGs. The main outcome from WP2 entails the updated core set of indicators and their meth-
odology. Tables, 7, 8, 9 and 10 summarize the 30 updated EH indicators in terms of title, 
definition, origin, rationale, data source, and comments for each of the RPGs. 

 
Table 6 Extended set of indicators for Children’s Environmental Health (8) 

Topic Indicator 
RPG I Reliability of the water supply 

Burden of disease – incidence of cholera, typhoid fever, E. coli enterohemorrágica (ECEH), shigel-

losis 

Outbreaks of water-borne diseases 

RPG II Mode of child transportation to school 

RPG III Hospital admissions and emergency rooms visits due to asthma in children 

Children attending schools and day care centres with indoor air problems 

RPG IV Percentage of children with hearing loss and reporting tinnitus 

Radon levels in schools 

 

Focus on children 
When checking the coverage of the updated indicators vis-à-vis the action items of the RPGs 
in CEHAPE, it is demonstrated that the core set of indicators addresses the majority of the 
action items. Taking the extended set of indicators into consideration as well, the coverage 
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becomes even more thorough. Box 1 (items in ‘bold’) highlights the coverage of action items 
by the ENHIS indicators.  
Box 1 Action items of Regional Priority Goals covered by the ENHIS indicators 

Regional Priority Goal I. We aim to prevent and significantly reduce the morbidity and mortality arising 
from gastrointestinal disorders and other health effects, by ensuring that adequate measures are taken to im-
prove access to safe and affordable water and adequate sanitation for all children. 
We aim to achieve this goal in accordance with the commitments made in the Millennium Development Goals and the 
WSSD Plan of Implementation by: 

(a) ensuring that all child care institutions and schools are provided with adequate safe water and basic sanitation, 
ensuring safe and affordable water and adequate sanitation infrastructure and service development and better im-
plementation of the Protocol on Water EUR/04/5046267/7 and Health to the 1992 Convention on the Protection and 
Use of Transboundary Watercourses and International Lakes; 

(b) implementing national plans to increase the proportion of households with access to safe and affordable water 
and adequate sanitation, thereby ensuring that all children have access to clean water and sanitation by 2015; 

(c) raising awareness among the population, particularly caregivers, and ensuring the provision of education on basic hy-
giene. 

Regional Priority Goal II. We aim to prevent and substantially reduce health consequences from accidents 
and injuries and pursue a decrease in morbidity from lack of adequate physical activity, by promoting safe, 
secure and supportive human settlements for all children. 

We will address the overall mortality and morbidity due to external causes in children and adolescents by: 

(a) developing, implementing and enforcing strict child-specific measures that will better protect children and ado-
lescents from injuries at and around their homes, playgrounds, schools and workplaces; 

(b) advocating the strengthened implementation of road safety measures, including adequate speed limits as well as 
education for drivers and children, and enforcement of the corresponding legislation (in particular the recommen-
dations of the WHO world and European reports on road traffic injury prevention); 

(c) advocating, supporting and implementing child-friendly urban planning and development as well as sustainable 
transport planning and mobility management, by promoting cycling, walking and public transport, in order to pro-
vide safer and healthier mobility within the community; 

(d) providing and advocating safe and accessible facilities (including green areas, nature and playgrounds) for social inter-
action, play and sports for children and adolescents. 

We aim to bring about a reduction in the prevalence of overweight and obesity by: 

(a) implementing health promotion activities in accordance with the WHO Global Strategy on Diet, Physical Activ-
ity and Health and the WHO Food and Nutrition Action Plan for the European Region of WHO for 2000–2005; 

(b) promoting the benefits of physical activity in children’s daily life by providing information and education, as 
well as pursuing opportunities for partnerships and synergies with other sectors with the aim of ensuring a child- 
friendly infrastructure. 

Regional Priority Goal III. We aim to prevent and reduce respiratory disease due to outdoor and indoor air 
pollution, thereby contributing to a reduction in the frequency of asthmatic attacks, in order to ensure that chil-
dren can live in an environment with clean air. 

We aim to achieve a substantial reduction in the morbidity and mortality from acute and chronic 

respiratory disorders in children and adolescents by: 

(a) developing indoor air quality strategies that take into account the specific needs of children; 

(b) implementing the Framework Convention on Tobacco Control, by legislative measures, through the drafting 
and enforcement of the necessary regulations and by setting up health promotion programmes that will reduce 
smoking prevalence and the exposure of pregnant women and children to environmental tobacco smoke; 

(c) improving access of households to healthier and safer heating and cooking systems as well as cleaner fuel; 

(d) applying and enforcing regulations to improve indoor air quality, especially in housing, child care centres and 
schools, with particular reference to construction and furnishing materials; 

(e) reducing emissions of outdoor air pollutants from transport-related, industrial and other sources through ap-
propriate legislation and regulatory measures which ensure that air quality standards such as those developed un-
der EU legislation take into account the values set by the WHO air quality guidelines for Europe. In particular we 
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call upon car manufacturers to equip new diesel motor vehicles with particle filters or other appropriate 

technologies in order to drastically reduce emissions of particles, and to that effect we will continue to develop legis-
lative and regulatory measures as well as economic incentives. 

Regional Priority Goal IV. We commit ourselves to reducing the risk of disease and disability arising from 
exposure to hazardous chemicals (such as heavy metals), physical agents (e.g. excessive noise) and biological 
agents and to hazardous working environments during pregnancy, childhood and adolescence. 

We will aim to reduce the proportion of children with birth defects, mental retardation and developmental disorders, and to 
decrease the incidence of melanoma and non-melanoma skin cancer in later life and other childhood cancers by: 

(a) passing and enforcing legislation and regulations and implementing national and international conventions and 
programmes to: 

i. reduce exposure of children and pregnant women to hazardous chemical, physical and biological agents to levels 
that do not produce harmful effects on children’s health; 

ii. protect children from exposure to harmful noise (such as aircraft noise) at home and at school; 

iii. ensure appropriate information on and/or testing for effects on the health of developing organisms of chemicals, prod-
ucts and technologies before their marketing and release into the environment; 

iv. ensure the safe collection, storage, transportation, recovery, disposal and destruction of non-hazardous and hazardous 
waste, with particular attention to toxic waste; 

v. monitor in a harmonized way the exposure of children, as well as men and women of reproductive age, to haz-
ardous chemical, physical and biological agents; 

vi. ensure that the Stockholm Convention on Persistent Organic Pollutants, the Basel Convention on the Control of 
Transboundary Movements of Hazardous Wastes and their Disposal and the Rotterdam Convention on the Prior 
Informed Consent Procedure for Certain Hazardous Chemicals and Pesticides in International Trade are applied; 

(b) implementing policies to raise awareness and endeavour to ensure reduction of exposure to UV radiation, par-
ticularly in children and adolescents; 

(c) promoting programmes, including those for the adequate dissemination of information to the public, that will prevent 
and minimize the consequences of natural disasters and major industrial and nuclear accidents such as Chernobyl and that 
take into consideration the needs of children and people of reproductive age. 

We commit ourselves to advocating the elimination of the worst forms of child labour by applying International 
Labour Organization (ILO) Convention 182.4 
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3.5 Conclusion 
WP2 developed a core set of 30 indicators for pilot implementation in ENHIS-2.  It also pro-
duced an extended set of 8 indicators for future development and for optional implementation 
in volunteering countries. All indicators were based on the framework of the themes identified 
by the Regional Priority Goals. The indicators are specifically designed to use existing infor-
mation and are flexible enough to be further developed in order to meet the needs of policy 
makers and changing health priorities. Through the development of these indicators, the pro-
ject has provided one of the most essential elements for a pan-European EHIS, which will 
help to identify and prioritize the environmental health issues in the European Region.  

The development of environmental health indicators to monitor the trends in the state of 
European children also contributes to the Global Initiative on Children's Environmental 
Health Indicators launched at the World Summit on Sustainable Development in 2002. The 
aim has been to initiate a series of pilots on each continent, and contributions have not only 
started in Europe, but also in Africa, Latin America and the Caribbean, the Middle East, and 
North America. The indicators developed and made available through these regional pilots, as 
well as data available through ongoing international, regional and national work is forming 
the basis for a global clearing house on children's environmental health indicators to be hosted 
by WHO. . Ultimately, this work will help determine the recommendations for: i) increasing 
the geographic scope of the regional efforts, ii) improving data quality, iii) working towards 
common monitoring objectives and iv) providing indicators to support policy needs (22). 

 

Constraints and lessons learnt  
The partner countries of ENHIS expressed their strong desire to select a parsimonious set of 
core indicators. It has been challenging to cover the various topics denoted in the RPGs of 
CEHAPE as much as possible with a limited number of indicators. The developmental proc-
ess started with 164 candidate indicators, reduced to 116 indicators and finally to 30 indica-
tors through various screening and evaluation processes. It has been a strenuous effort to keep 
track of the proposed indicators and to document the detailed reasons for selection and elimi-
nation. 

The screening process on 8 indicators, undertaken by eight European countries, demonstrated 
the national variations in data availability, policy relevance and usefulness of indicators. It is 
recognized that the issues do not hold a similar priority in all countries. Therefore, countries 
should choose the indicators that best fit their national needs and conditions, starting their na-
tional EHIS with a limited number of core set indicators, the whole core set or even the ex-
tended set in addition to the core set of indicators. Their choice would depend on the national 

Methodological guidelines 
 Methodological guidelines for a core set of indicators 

 
In Annex I 
1.1 Setting the information base 
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priority often expressed in National Environment and Health Action Plans (NEHAP) or 
equivalent policy frameworks, as well as on the available national resources. 

The screening test demonstrated an information gap in some areas between the high policy 
relevance and poor data availability of indicators. Member States and international organiza-
tions will need to put efforts in filling the information gap by developing a national or interna-
tional system to collect the data for such indicators with limited data availability. 

Social determinants were considered as a topic area for indicators, while the RPGs did not 
address them directly. With experts’ assistance an initial set of social indicators was proposed 
and one was selected for potential inclusion into the core set.  However, at the later stage, it 
was discarded for the overall consistency of the indicators with the CEHAPE framework.  

Follow-up in ENHIS-2 
The updated core set of indicators will be implemented in the ENHIS-2 project taking into 
account the policy needs of EH policy makers. Further co-operation with WP1, WP3, and 
WP4 is therefore of major importance. Some of the proposed core and extended set of indica-
tors proposed will be further updated in ENHIS-2. The methodology sheets will be used as 
theoretical and practical guidelines for collecting, interpreting and communicating the infor-
mation on the indicators.  A coding system will be devised for making quick reference to the 
indicators possible. 
 

The implementation of the indicators in ENHIS-2 will make it possible to monitor the effects 
of actions taken to address the environmental health issues affecting children. Standardized 
methodologies for data collection, processing and dissemination, allow for inter- and intra-
country comparisons and time trend analysis. In ENHIS-2 the RPGs of the CEHAPE still de-
fine the scope of WP2. The outcomes of ENHIS and ENHIS-2 will provide guidelines for re-
porting on the progress of realizing the priority action items of the CEHAPE, which the 
Member States agreed to report on at the intergovernmental meeting in 2007. 
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Chapter 4 Methods for information generation 
 

4.1 Introduction  
Work Package (WP) 3 ensures the ‘real life’ application of the EH indicator methodology by 
developing methods and guidelines for information generation based on existing data. The 
methodological guidance for generation of EH indicators from international databases and 
recognised surveys enhances effective use and re-use of the readily available data. Further-
more, methodological guidelines streamline data processing avoiding duplication of reporting 
obligations by the Member States.  

The WP3 activities on development of methods supporting actual retrieval of the relevant data 
from well-defined databases rely on the network of collaborating centres (WP4) for a.o. 
checking the international data sources, especially in cases when more than one international 
database has been available. WP3 is strongly interlinked to the tasks of information mainte-
nance, analysis and reporting (WP6). It contributed to the system infrastructure development 
by providing detailed information on the existence and practical aspects accessibility of the 
necessary for the indicators data, their format and automatic or manual mode of retrieval.  

As with the other ENHIS WPs the development of guidance for information generation builds 
on previous work. The WP3 focus on a selected group of EH indicators, which have been de-
veloped and tested, and proposed as ready for immediate implementation in the ECOEHIS 
project (2). 

 

4.2 Aim and objectives  
The WP3 overall aim is to increase the effective use of existing data from national and inter-
national EH databases. Well-structured, reliable and sound information on the availability and 
accessibility of the data necessary to generate EH indicators is of key importance for the de-
velopment and future operation of the environment and health information system. 

In the framework of ENHIS, WP3 activities focused on seventeen indicators selected from the 
ECOEHIS project (2). These indicators cover the following EH issues: air quality, noise, 
housing, traffic accidents, chemical emergencies, water and sanitation, and radiation (23). For 
each indicator a detailed methodology sheet was prepared in the framework of ECOEHIS. 
With respect to the data availability, these indicators were considered ‘ready to use’. 

In more detail, the WP3 objectives were as follows: 

 To check the availability and accessibility of the data referred to in the indicator methodo-
logical sheets; 

 To provide a useful tool supporting data retrieval, as well as to actually retrieve the neces-
sary data;  

 To evaluate temporal and spatial availability of the data for the eleven participating EN-
HIS countries.  

Longer-term objectives of WP3 activities include responding to the advances of the indicator 
methodology, in particular the new, children’s environmental health indicators proposed by 
WP2. 
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4.3 Methods 
In order to usefully support the data retrieval from the identified international databases, WP3 
searched the databases and, in collaboration with WP4 and WP6, has produced several inven-
tories on data accessibility and availability in the eleven participating countries. 

The variables for each of the 17 indicators and their respective databases (names and links) 
were identified based on the methodological sheets in the ECOEHIS report (2). A basic form 
presented in Table 11 was created and filled-in for each data set/variable that could be re-
trieved from a given data source. The links to the home pages of the identified databases were 
checked and updated when necessary. An illustrative example on the exposure to air pollut-
ants is given below. 

 
Table 11 Template for identification of databases and variables 

Indicator code   
Source database   
Data required for 
the indicator calcu-
lation 
 

Variable 1 
Variable 2 
… 
Variable n 

 

Example: EXPOSURE TO AIR POLLUTANTS  

Indicator code  Air_Ex1   
Source database Airbase EEA,  

http://air-climate.eionet.eu.int/databases/airbase/index_html 
Relevant data  Annual mean concentration for PM10, PM2.5,  

Annual mean of daily 8h maximal for O3,  
Number of hours with concentration > 200 µg/m3 for NO2,  
Number of days with concentration > 125 µg/m3 for SO2, 
all measured in the background urban/rural stations  

 

Indicator code  Air_Ex1    
Source database  EUROSTAT Homepage http://europa.eu.int/comm/eurostat/ 
Relevant data  Number of population in the urban areas/cities 

 

Discrepancies between the indicator definition and the format of data in the source database 
were notified, and modifications were suggested whenever feasible. The subsequent steps 
leading to actual access to the data were separately described for each data source in a struc-
tured form, outlined into a step-by-step approach. 

To evaluate the data accessibility for the participating countries in the ENHIS project, struc-
tured information on the spatial and temporal coverage of the data in a particular time period 
was collected. In cases when international databases were missing, national data sources nec-
essary to calculate the indicator were identified. Country specific inventories (see table 12) 
were prepared and the network members were requested: 

 to suggest which database should be used when alternative international data sources are 
in place. 
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 to provide the links or descriptive information on national data sources when international 
data sources are not available.  

 
Table 12 Country specific inventory 

Variable Data source Spatial 
coverage 

Years Comments Data sources suggested 
by the network 

Indicator name and code e.g. WatSan_Ex1 Safe drinking waters 
 Name of the database 

and link to the home 
page 

    

 As above / OR empty 
cell if no international 
data source was identi-
fied 

    

 

Manual data retrieval was necessary in some cases e.g. lack of automatic data retrieval from 
some databases, the four newly developed children’s EH indicators, the indicator on policies 
to reduce environmental tobacco smoke exposure, etc. For this purpose WP3 developed a 
spreadsheet for data entry and co-ordinated the actual data collection. 

Supplementary information on the relevant national data sources was collected via the net-
work as well, in particular for indicator variables for which international data sources were 
missing. Besides, the network provided feedback on the developed hands-on guidance.  

Indicator-specific inventory of the databases together with the updated links for all data sets 
necessary for indicator calculations was prepared to facilitate the WP6 work on technical de-
velopment of the data warehouse. 

 

4.4 Results and Key findings 
The main output of the WP3 is extensive, structured ‘hands on’ guidance for data retrieval. 
The description of each variable necessary for the indicator calculation is organised in two 
parts.  

Part I entails basic information:  

 Name and code of the indicator and specification of the variables (necessary data) 

 Name and link to the home page of the international database 

 Step by step description of actual access to the relevant data  

Part II summarizes the data availability for the 11 ENHIS countries, with respect to their tem-
poral and spatial coverage.  

 

The ‘hands on’ guidance were tested by the network and proved useful in facilitating the gen-
eration of indicators. The guidelines are flexible i.e. can easily be extended in response to new 
system developments, such as new indicators (e.g. children specific indicators developed by 
WP2) or additional levels of information (e.g. meta data). They can be easily updated, in re-
sponse to e.g. the change of the home page of the database or the access path to the data.  

Country specific inventories for each of the 17 ECOEHIS indicators listed all identified data 
sources, and pointed out possible discrepancies, alternative data sources and data gaps. Rele-
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vant comments and suggestions on the national data sources were collected from the network 
in collaboration with WP4. Nine of the participating countries provided feedback on the basis 
of which the best databases for ECOEHIS indicators could be identified. A summary of the 
comments and suggestions of the network members is given in Table 13. 

 
Table 13 Comments and suggestions of ENHIS partner countries on data sources for ECOEHIS indica-
tors 

Partner 
country 

Comments/suggestions 

Austria  suggested a more reliable national database for e.g. ‘Number of damp dwell-
ings’ instead of EUROSTAT  

 suggested national data sources: Statistics Austria, Central Institute for Me-
teorology and Geodynamics; no links to the websites provided 

 for “Annual mean concentration of PM2.5”, no national data source specified 
 for “Access to safe drinking water”, questionable accuracy of  the suggested 

national data source 
 filled-in all the missing data sources 

Czech Republic  no national data sources for some indicators: “Annual mean concentration of 
PM2.5”, ”Poverty-related crowding”, “No. of damp dwellings/total number of 
dwellings” 

 for other missing data, national sources were suggested, e.g. the Czech Sta-
tistical Office; link to the website provided, but data not available in English 

 for “Access to safe drinking water”, “Mortality/Injury rate due to road traffic 
accidents”, national data sources suggested due to availability of more recent 
data  

France  filled-in all the missing data sources 
 data from MeteoFrance can be obtained free only under a special agreement 
 for Annual mean concentration of PM2.5, only urban area data are available, 

not the national 
Hungary  no national data sources for some indicators: “Rooms per dwelling/person”, 

“Poverty-related crowding”, “Number of damp dwellings/total”, “number of 
dwellings” 

 for other missing data sources, national sources were suggested egg. Hun-
garian Central Statistical Office or Ministry of Environment and Water, but 
no website address provided 

 for “Injury rate due to road traffic accidents”, a national data source was 
suggested because of more reliable data than in IRTAD database 

The Nether-
lands 

 for “Annual mean concentration of PM2.5”, no accurate data are available 
even in national data sources (no national coverage, non-standardized meth-
odology)  

 climate data available only on payment agreements at KNMI 
Poland  no country wide data for “Annual mean concentration of PM2.5”  

 no national data sources for some housing indicators, e.g.: „Poverty-related 
crowding”, “Number of damp dwellings/total number of dwellings”   

 climate data are available only on payment agreements at the Institute of Me-
teorology and Water Management 

 for “Mortality/Injury rate due to road traffic accidents”, a national data 
source was also suggested Central Police Station Statistics, containing more 
reliable data 

Romania  no national data sources for some indicators: “Annual mean concentration of 
PM2.5” 

 “Poverty-related crowding”, “Number of damp dwellings/total number of 
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dwellings” data are available on Internet only from the research studies, not 
from routine data sources. Website address provided 

 for climate data, data available only on payment agreements at National In-
stitute of Meteorology 

Spain  no national data sources for some indicators: “Annual mean concentration of 
PM2.5” 

 national data sources suggested, even if EUROSTAT was considered the 
most reliable data source. For mortality figures, the National Institute of Sta-
tistics considered more reliable and updated. 

 for climate data, the national available data sources do not provide data ac-
cording to the proposed methodology sheet 

UK  no national data sources for some indicators: “Annual mean concentration of 
PM2.5” 

 for climate data, the national data source provides monthly data and gives 
historic weather station data for various locations in the UK, but do not pro-
vide data according to the proposed methodology sheet 

 for “Access to safe drinking water” some data are available only for Eng-
land, even for England data have to be collected from different data sources 

The most common problems reported, relevant for the future use of national data sources, in-
cluded: 

 The limited availability of the data: in particular for “Annual mean concentration of 
PM2.5” (almost all countries reported no routine data collection) and some housing vari-
ables (e.g. Czech Republic, Hungary, Poland); 

 The limited accessibility of the climate data due to fees for data access; in some countries 
data do not match indicator methodology; 

 The questionable accuracy of some data in the national data sources;  

 More recent data available from the national data sources as compared to international 
sources for some indicators (e.g. in the Czech Republic, Hungary, Poland). 

 

Following the discussions on the national and international data availability and suitability for 
calculating the indicators, at the technical ENHIS meeting in Budapest it was decided to con-
sider the EUROSTAT data as the reference database (8). 

In several cases, links to the databases provided in the ECOEHIS project report had to be up-
dated, in few cases new links to the relevant databases not covered by the ECOEHIS report 
were added. Several suggestions for rearrangements in some methodology sheets were done, 
as well as proposals for modifications of indicator variables to formulate them more consis-
tent with the format of the data in the international databases. The most relevant discrepancies 
and their propose amendments are summarized in Table 14.  
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4.5 Conclusion  
The main achievement of WP3 activities in ENHIS project is the development of the ‘hands-
on’ guidance supporting more extensive and effective use of the data from the existing data 
sources. Well-structured methodological guidelines facilitate access to the requested database 
and actual retrieval of the data relevant for indicator calculation. Pilot testing of the ‘hands 
on’ guidance by countries participating in the ENHIS project proved the usefulness of this 
tool. All the identified data could be accessed and successfully downloaded. Step-by-step 
guidance from the home page to the requested set of data was especially appreciated for the 
very extensive databases, such as EUROSTAT.  

The feedback from the network highly appreciated the approach of making the most of the 
data already available in international databases and the development of the hands-on-
guidance was an important step towards this solution. The guidance created a good basis for 
an in-depth check the national data systems and improved harmonization with other national/ 
international databases. The partners will undertake this task in the next phase of ENHIS-2. 

 

Constraints and lessons learnt 
 An inventory of the databases and in depth evaluation on the availability and accessibility 

of the data revealed several data gaps. Some countries considered this a good opportunity 
to once again indicate the relevance of submitting national data to the EUROSTAT and 
other institutions - to the relevant authorities (ministries, statistical offices, etc.). 

 A point of concern, both for the WP3 and project partners, is the continuous change of 
home web page addresses and organization of the data sources. During the ENHIS project 
the ‘hands on’ guidance was updated several times, still even during the final evaluation, 
new changes in web site links emerged. Therefore a major challenge for the methodologi-
cal guidelines developed under the ENHIS project is the maintenance of up-to-date hands-
on guidance. This includes regular update of the information concerning the international 
databases, the respective home pages (links/web sites), the organization and layout of the 
web sites, the level of aggregation and presentation of the data or even the change in the 
rules governing access to the data. In the near future, this problem may be partly resolved 
through the automatic mode of data retrieval from the international databases, based on 
formal agreements with EUROSTAT and other data providers.  

 With respect to national data not available from the international data sources and pro-
vided by the countries, the quality of the data and consistency with indicator definitions 
pose a challenge and require intensive work on developing the meta data and an iterative 
process of converging the format of currently collected data and indicator definition.  

Methodological guidelines 
 Hands-on guidelines for data retrieval 

 

In Annex I 
1.2 Information generation and analysis 
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Follow-up in ENHIS-2 
Identification of relevant data sources, evaluation of data availability, as well as development 
of methodological guidance for data retrieval should be further advanced. Collaboration with 
the ENHIS network partners needs to be strengthened, both in terms of retrieval of national 
data for the existing indicators (ECOEHIS) and for the newly developed, children-oriented 
indicators. Experiences gained during the ENHIS project will be of a great help in further 
identifying and assessing the usefulness of new data sources for the new developed children-
oriented indicators.  

In ENHIS-2, WP3 should further focus on the development of a methodological framework 
for accessing and usage of relevant national data. Potential areas of interest include further 
development of meta-data base, evaluating the consistency of national data with the indicator 
definitions, checking the links to national databases and the format of data storage.  
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Chapter 5 Integrate Health Impact Assessment 
 

5.1 Introduction and background 
Assessment of health impacts of different environmental risk factors is a powerful tool for 
information support throughout the entire policy cycle. Comparing the magnitude and severity 
of burden of ill health attributable to hazardous environmental exposures as well as its possi-
ble reduction by active interventions provides solid scientific evidence to guide priority set-
ting. Applying different scenarios of exposure reduction and quantification of the number of 
ill-health events that could be prevented to modelling the effects of different policy options 
gives important ground to policy formulation and to setting health-relevant objectives in plan-
ning the implementation. Finally, periodic assessment of a range of health impacts during im-
plementation phase enables evaluating effectiveness of public policies thus contributing to 
improving their accountability. 

Currently, Health Impact Assessment (HIA) is not sufficiently considered in planning new 
policies or under the reporting obligations on policy effects and effectiveness within the exist-
ing EU regulations. As demonstrated by the results from WP 1, none of the ENHIS participat-
ing countries has currently established practices for assessing the health impacts to support 
policy process. The recently adopted Clean Air for Europe (CAFÉ 
http://europa.eu.int/comm/environment/air/cafe) programme which develops a long-term, 
strategic and integrated policy advice on significantly reducing the negative effects of air pol-
lution both to human health and the environment using health impact assessment is an impor-
tant positive step in this process.  

All this precludes the importance of the Work package 5 (WP5) on integrating health impact 
assessment approaches in preparation of policy-oriented analysis in the ENHIS project. It is 
closely interrelated to WP1 – the population exposures and health outcomes are updated, and 
scenarios adjusted to meet the policy information needs. The estimates both positive and 
negative of the health impacts feed in turn in the policy cycle contributing to improved plan-
ning and accountability. Reporting health impacts is an integral part of the policy-oriented 
reporting, which precludes WP5 consistent links to the information analysis and reporting 
(WP6). Health impact estimates are ‘packaged’ in a way that come closer to answer key pol-
icy questions. WP5 relies on networking and in particular to the integrated network built of 
ENHIS partner institutions and APHEIS (Air Pollution and Health European Information Sys-
tem) cities. It strengthens the capacities in the Member States for quality information gather-
ing, performing HIA and reporting on local scales applying uniform methods. As with the 
other ENHIS work packages WP5 also puts a special emphasis on methods for assessment of 
environmental burden of disease in children.  

 

5.2 Aim and objectives 
The aim of WP5 is to identify, evaluate and select methods for performing health impact as-
sessment. ENHIS selected two environmental risk factors for HIA i.e. the outdoor air pollu-
tion (OAP) and drinking water pollution (DWP). OAP was chosen because the feasibility of 
HIA has already been widely proven. For this risk factor, HIA has been performed and the ill-
health events in children and general population that could be prevented by different reduc-
tions in PM10 and ozone outdoor air pollution levels - quantified.  
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The second environmental risk factor - DWP - was selected because of its direct relevance to 
the first Regional Priority Goal of the Children’s Environment and Health Action Plan for 
Europe (CEHAPE) adopted at the Fourth Ministerial Conference on Environment and Health, 
Budapest, 2004. It aims at “preventing and significantly reducing the morbidity and mortality 
arising from gastrointestinal disorders and other health effects, by ensuring that adequate 
measures are taken to improve access to safe and affordable water and adequate sanitation 
for all children.” (see chapter 3)  

With respect to the drinking water pollutions the main objectives were to evaluate the feasibil-
ity for performing HIA and in particular: to review the available evidence and methods for the 
assessment of drinking-water related health effects; to identify the gaps in scientific knowl-
edge and the limitations in methods and data availability; to make recommendations for the 
selection of methods and for the performance of case studies, whenever possible. 

 

The output of WP5 in the form of methodological guidelines on information needs for HIA of 
these two environmental risk factors and recommendations for research to be used at national 
and local level is a part of the guidelines for system operation and is presented in Annex I. In 
addition, up-to-date information of the health impact, in particular of children’s health, as a 
result from outdoor air pollution in Europe and assessment of the drinking water situation and 
response in participating in ENHIS countries are important products of the WP5 implementa-
tion. The full reports are presented in Annex 2. The appendices to the full reports are provided 
in the ENHIS website (WP5). Reporting HIA at local level is exemplified by the Bilbao and 
Paris city reports on HIA of outdoor air pollution. In total 31 city reports were produced. The 
whole collection of city reports is provided in the APHEIS website (4). 

 

5.3. Health impact assessment on outdoor air pollution  

Health impact assessment involves the quantification of the expected health burden due to 
environmental exposure in a specific population according to the explicit protocol as follows 
(24): 

1. Specify the measure of exposure to the specified hazards and their distribution in the 
population for which assessment is requested.  

2. Define the appropriate health outcomes on the basis of the purpose of the HIA, the defini-
tion of exposure and the availability of the necessary data. 

3. Specify the exposure-response relationship (ERFs) in order to calculate the attributable 
number of cases. 

4. Derive population baseline frequency measures for the relevant health outcomes, at which 
the prevalence or incidence of the selected outcomes should preferably be quantified for 
the target population of HIA.  

5. Calculate the number of attributable cases, under the assumption that exposure causes the 
health outcome, based on the distribution of the exposure in the target population, the es-
timates (ERFs) from the epidemiological studies and the observed baseline frequency of 
the health outcome in the population.  
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5.3.1 Methods and instruments 
 

Exposure-response functions 

Air pollution indicators selected for HIA were PM10 and ozone. Exposure-response functions 
(ERFs) necessary for HIA were derived from epidemiological studies. Consecutively, expo-
sure assessments for PM10 and ozone have been performed in 31 European cities following 
common exposure assessment guidelines.  

The most suitable ERFs for HIA on PM10 and ozone were selected according to the following 
criteria:  

 It was considered preferably to use summary estimates from meta-analysis 

 Only original studies involving large populations were deemed suitable for HIA 

 Interrelated outcomes were used for which the overall evidence of a causal contribution of 
air pollution is high.  

The daily exposure indicator of PM10 was calculated as the arithmetic mean of the daily con-
centrations at the local automatic monitoring stations. Except for Bucharest, Budapest and 
Valencia, all cities held PM10 measurements available. For the purpose of HIA of short-term 
exposure to PM10, direct automatic PM10 measurements were used. For HIA on post neonatal 
mortality, because the exposure-response functions used were taken from publications that 
used gravimetric methods (25, 26), to be consistent, we decided to correct the automatic PM10 
annual measurements (ß-attenuation and TEOM) used by most of the cities by a specific cor-
rection factor in order to compensate losses of volatile particulate matter. When available, a 
local correction factor was used, chosen with the advice of the local air-pollution network; 
otherwise, the cities used the 1.3 European default correction factor recommended by the EC 
Working Group on Particulate Matter(27).  

Ozone (O3) was measured by using ultraviolet absorption methods. All the cities, except Bu-
charest, could provide O3 data. Two ozone indicators were used: the maximum daily 8-h 
mean in summer and the daily 1-h maximum all year. The daily maximum 1-hour indicator 
was calculated as the arithmetic mean of the daily 1-hour maximum of the selected stations. 
The maximum daily 8-hour moving average of each day have been calculated as the arithme-
tic mean of the maximum 8-hour moving averages of the selected stations for the summer pe-
riod (1st April to 30th September). 

Health impacts and scenarios 

Because the ENHIS project pays a special attention to children, the HIA focused on the ef-
fects of PM10 on post neonatal mortality (total and respiratory mortality and Sudden Infant 
Death Syndrome), on hospital respiratory admissions (0-14 years), on cough and lower respi-
ratory symptoms (5-17 years), and the effects of ozone on emergency room visits for asthma 
(<18 years). These HIAs have been based on the available ERFs. 

The HIA on OAP followed the Apheis-3 (see (4) guidelines in order to establish a good basis 
for comparing methods and findings between 31 cities in Europe in ENHIS-1. In order to 
complete the picture of the Apheis-3 HIA for the general and adult population (see 
www.apheis.net), the impact of exposure to ozone has been estimated on premature mortality 
(total, respiratory and cardiovascular mortality) in the general population, and the impact of 
exposure to PM10 on hospital respiratory admissions for two age-groups: 15-64 years and >65 
years. Data availability on exposures and health outcomes in each of the local participating 
centres were assessed by means of a questionnaire. 
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HIAs have been performed for different scenarios. Three different scenarios have been chosen 
for PM10 reduction. The first two scenarios for PM10 were chosen according to the European 
Council Directive 1999/30/EC of 22 April 1999: a PM10 24-hour limit value of 50 µg/m3 
should not be exceeded more than 35 times per year by 1 January 2005 and no more than 
seven times per year by 1 January 2010 in the Member States. Also, a PM10 annual limit value 
should not exceed 40 µg/m3 by 1 January 2005 and 20 µg/m3 by 1 January 2010. The third 
scenario for PM10 is for an absolute reduction by 5 µg/m3.  

For ozone’ scenarios, the third Daughter Directive of February 2002 regulates the target val-
ues of ozone concentration in ambient air. Health protection: maximum 8-hours 120 µg/m3; 
Information threshold: maximum 1-hour 180 µg/m3. The third scenario for ozone is for an 
absolute reduction by 10 µg/m3. 

The following table summarises the HIAs on outdoor air pollution (OAP) conducted in EN-
HIS specifying: the health outcomes and their ICD codes, the age groups, the air pollution in-
dicators, the period and mean type, the relative risks (or E-R functions) selected, the scenarios 
chosen and the references of the ERFs selected. 
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5.3.2 Results and key findings  
 

Exposure levels 

The annual mean levels and the 5th and 95th percentiles for the distribution of directly meas-
ured PM10 have been determined in 31 European cities, based on data from 2001 or 2002. The 
European annual limit value of 40 µg/m3 (target 2005) is still exceeded in a few cities in 
southern and Eastern Europe; for 26 of the 31 cities the annual mean PM10 levels are lower 
than 40 µg/m3. Though on the contrary, the 95th percentile demonstrates an exceeded level for 
20 cities. The annual limit value of 20 µg/m3 for PM10 (target value 2010) is exceeded in most 
of the cities, except for Gothenburg, Hamburg, London and Stockholm.  
 

 

 

 

 

 

 

 

 

 
Figure 3 Annual mean levels and 5th and 95th percentiles of the distribution of PM10 

Horizontal lines indicate the European Commission (EC) PM10 annual mean cut-offs of 40 µg/m3 and 20 µg/m3 

respectively for 2005 and 2010.   

 

PM levels in 2003 or 2004 have been additionally reported by 25 of the 31 participating cities 
and show a significant decrease of PM10 in 15 cities. On the other hand, six cities demonstrate 
increased PM levels, at which Ljubljana reported the highest increase (see 
http://www.apheis.net). 
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Figure 4 8-h max levels and the 5th and 95th percentiles of the distribution of ozone 

 

The average ozone levels for 2001 or 2002 illustrate that all participating cities meet the long-
term objective of 120 µg/m3 for the maximum daily 8-h mean value, based on the third Daughter 
Directive of February 2002. The 95th percentile levels however demonstrate an exceed concen-
tration for 14 European cities. The maximum 1-h value: 180 µg/m3 is not exceeded in any of the 
cities, either for the mean levels or for the 95th percentile ozone levels. For acute effects of O3, 
studies suggest effects to be particularly evident during the summer, i.e. the season of higher 
ranges of concentrations. However, a clear threshold of no effect has not been defined for O3 (or 
for particles), and if one exists it must be in the low ranges of natural background levels of O3. 
The current WHO air quality guideline for ozone of 120 µg/m3 as an eight-hour mean value does 
not represent a safe level of “no adverse effects”. 

Contrary to PM10, when comparing O3 levels for 2001 or 2002 with figures from 2003 or 2004, 
an increase of the daily 1-h maximum levels is shown in 50% of the 22 reported cities, whereas 
the daily 8-h maximum levels, reported by 21 cities, increased in 12 cities (see 
http://www.apheis.net). 

 

HIA findings for Outdoor Air Pollution   

The health impact assessments on post neonatal mortality have been summarised in terms of 
number of annual attributable cases per 100,000 that could be potentially reduced for different 
scenarios of PM10 and ozone reductions under the condition that all other factors remain simi-
lar. For morbidity outcomes, for which baseline frequency measures were either not available 
or not comparable the attributable number of cases could not be calculated. Table 16 and 17 
present the findings for PM10, while table 18 and 19 present the findings for ozone. 

 

PM10 

As a reminder, in Apheis-3 a reduction of daily PM10 levels by 5 µg/m3 would be associated 
with an annual decrease of 2 deaths per 100,000 on average for all-causes mortality (17 deaths 
for long-term exposure), 1 death per 100,000 for cardiovascular mortality, and 0.5 death per 
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100,000 for respiratory mortality in the general population. In ENHIS, the impact of PM10 on 
post neonatal mortality (children between ages 1 month and 1 year) has been assessed.  

In absolute numbers, in the cities that could provide PM10, totalling almost 45 million inhabi-
tants, a reduction of PM10 levels by 5 µg/m3 would be associated with an annual decrease of 
23 total post neonatal deaths, 5 respiratory post neonatal deaths and 7 sudden infant death 
syndromes (see table 16). Regarding morbidity, a reduction of short-term exposure to PM10 
by 5 µg/m3 would be associated with an annual decrease of 2% for cough and lower respira-
tory symptoms in children 5 to 17 years of age and of 0.5% for hospital respiratory admis-
sions in children <15 years (see table 17). 

 

 

 

 
 
 

 

 

 

* PM10 reference papers for HIA on postneonatal mortality use gravimetric methods to measure PM10 . If the 
local air quality network uses automatic methods (e.g. TEOM) a correction factor is required to compensate for 
loss of volatile compounds: if available a local correction factor recommended by the air quality network or, by 
default, the European factor of 1.3. 

Table 17 Decrease of morbidity outcomes for reduction scenarios of daily PM10 

 

 

 

 

 

 

 

 

 

Ozone 

For the 30 cities that could provide ozone measurements, including a total number of more 
than 45 million inhabitants, a reduction of the daily 8-h maximum levels of ozone to 
120 µg/m3 would prevent 80, 48 and 21 premature deaths for respectively total, cardiovascu-
lar and respiratory mortality in the general population. An absolute reduction by 10 µg/m3 

would increase these numbers to, respectively 567, 333 and 174 deaths (see table 18). Regard-
ing hospital respiratory admissions, the attributable fractions when reducing the daily 8-h 
maximum levels of ozone to 120 µg/m3 would be 0.02% for patients 15-64 years of age and 
0.08% for patients over 64 years. A reduction of daily 1-hour maximum levels of ozone (all 

Post-
neonatal 
mortality 

PM10 reduction 

Annual mean 
levels 

Number of  
attributable cases 

per year 

 
95% CI 

by 5 µg/m3 23.2 10.7 36.0 
to 20 µg/m3 56.6 24.9 88.9 

Total 

to 40 µg/m3 15.3 6.9 24.3 
by 5 µg/m3 4.7 2.3 7.2 
to 20 µg/m3 13.1 5.3 24.8 

Respiratory 

to 40 µg/m3 6.7 2.9 11.6 
by 5 µg/m3 6.7 3.9 9.4 
to 20 µg/m3 9.3 5.4 13.3 

Sudden infant 
deaths syn-
drome to 40 µg/m3 0.7 0.4 1.1 

Daily levels
 by 5 µg/m3 2.0% 1.0% 2.5%
 to 20 µg/m3 7.0% 3.6% 8.6%
 to 50 µg/m3 3.7% 1.9% 4.5%
 by 5 µg/m3 2.0% 1.0% 2.9%
 to 20 µg/m3 7.0% 3.6% 10.1%
 to 50 µg/m3 3.7% 1.9% 5.3%
 by 5 µg/m3 0.5% 0.0% 1.0%
 to 20 µg/m3 1.8% 0.0% 3.8%
 to 50 µg/m3 1.0% 0.0% 2.0%

95% CI
PM10 

reduction
Attributable 

fraction 
(%)

MORBIDITY

Cough 5-17 y

LRS 5-17 y

Hospital respiratory 
admissions <15 y
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year) by 10 µg/m3 would be associated with a decrease of 1.14% in emergency room visits for 
asthma <18 years (see table 19).  
Table 18 Potential benefits of reducing ozone daily levels: absolute umbers and rates (per 100,000 inhabi-
tants) 

 

 

 

 

 

 

 

 

 

Table 19 Potential benefits of reducing ozone daily levels: attributable fractions and 95% CI 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.3.3 Conclusion  
The findings from the health impact assessment on outdoor air pollution in WP5 add more 
evidence to the findings from Apheis-2 and 3 and to other HIAs performed in Europe and 
highlights potential benefits on children’s health from reducing exposure. Air pollution con-
tinues to pose a significant threat to public health in urban areas in Europe. The link between 
policy reduction scenarios for PM10 and ozone and the varying scope of health impacts has 

Daily 8-h max

 by 10 µg/m3 566.7 310.8 950.6 1.28 0.70 2.15

to 120 µg/m3 79.9 43.8 134.3 0.21 0.12 0.36
 by 10 µg/m3 333.2 159.3 528.7 0.75 0.36 1.20

to 120 µg/m3 47.6 22.7 75.8 0.13 0.06 0.20
 by 10 µg/m3 173.9 113.9 232.4 0.39 0.26 0.53

to 120 µg/m3 21.1 13.7 28.2 0.06 0.04 0.08

Annual 
rates
per

100 000 

95% CI

Number of 
attributable 

cases
 per year

95% CI

OZONE
reduction

Total 

Cardiovascular 

Respiratory

 MORTALITY

Daily 1-h max

 by 10 µg/m3 1.14% 0.67% 1.60%

 to 180 µg/m3 0.04% 0.02% 0.06%
Daily 8-h max

 by 10 µg/m3 0.10% 0.00% 1.19%

 to 120 µg/m3 0.02% 0.00% 0.20%
 by 10 µg/m3 0.50% 0.00% 1.19%
 to 120 µg/m3 0.08% 0.00% 0.20%

Attributable 
fraction 

(%)
95% CI

Hospital respiratory 
admissions 15-64 y

Hospital respiratory 
admissions > 64 y

OZONE
reduction

Emergency room visits 
for asthma  <18 y

MORBIDITY

Methodological guidelines
 Guidelines on information needs 

for HIA on OAP 
 

In Annex I 
1.1 Setting the information base 

Pilot Products 
 HIA on outdoor air pollution 
 City reports Bilbao and Paris 

 

In Annex II 
2.1 Health impact assessments 
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been made. The findings show that exposure reduction for comparable health outcomes re-
sults in the greatest benefits for children.  

Our HIA findings on OAP continue to demonstrate that incentives to reduce PM10 levels in 
the short and medium terms are needed to help reduce air-pollution levels further. A coordi-
nated initiative by European legislators and national and local policy-makers could help 
achieve this goal.1 

Constraints and lessons learnt 
The main obstacle for creating a more complete picture on the health impacts of outdoor air 
pollution in Europe remains the availability of morbidity data sources. Therefore local, na-
tional and European public health authorities should advocate to: 

 reduce the time needed to obtain validated total and cause-specific mortality data; 

 produce more-uniform hospital-admissions statistics in Europe;  

 make accessible, preferably on a routine basis, other important morbidity indicators, such 
as asthma attacks and respiratory symptoms, using standardized methodology. 

 

5.4 Feasibility study of HIA on Drinking Water Pollution and Health 
 

5.4.1 Methods and instruments 
Proposals for key drinking water pollutants in Europe for conducting HIA were drawn in con-
sultation with several international water experts and existing cases of HIA application to 
quantify potential health effects of DWP were identified through a literature search.  

A review of various epidemiological studies has been performed for biological pollution, tur-
bidity and chemical pollution. The chemical parameters selected were inorganic arsenic, lead, 
disinfection by-products, nitrates, pesticides and copper. The goal of this literature review was 
to identify relevant drinking water pollutants, to select the appropriate health outcomes result-
ing from these pollutants and to obtain the most robust and pertinent ERFs. In addition to the 
review of epidemiological studies, toxicological information has been summarised for each 
chemical pollutant. This “bottom-up” strategy (from toxicology to the epidemiological evi-
dence) represents a coherent and consistent approach to analyse the health effects of drinking-
water chemical pollution. 

Based on the review results, a questionnaire was designed to determine the availability of in-
formation needed for HIA in each ENHIS participating country. Information was gathered 
from the ENHIS network of partner institutions. An assessment of the drinking water pollu-
tion situation and public health response in participating ENHIS countries was prepared based 
on the questionnaire analysis.  

 

Health risk assessment (HRA) and environmental burden of disease (EBD) were considered 
to show the usefulness of quantifying the human damage due to DWP. With these approaches 

                                                 
1 The full report on OAP HIA and 29 city-reports are available on www.apheis.net  
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and the data available from one ENHIS country, a case study in Puy de Dôme (France) was 
conducted in an attempt to calculate the health impact of inorganic arsenic in drinking water.  

 

5.4.2 Results and Key findings 
 

Feasibility study of HIA on DWP 

From the literature search, a few studies of direct relevance for health impact assessment on 
drinking-water pollution were identified. Only two articles about case studies on HIA of DWP 
were found, probably due to the fact that it is a relatively recent discipline and the methodol-
ogy is still evolving. The quantitative risk assessment approach has been used to provide an 
estimation of the actual degree of risk or harm that is posed by drinking water pollution.  

 

The literature review on specific parameters in drinking water disclosed the following limita-
tions of knowledge and information gaps for the main categories of drinking-water pollution, 
which hindered the application of HIA. 

 For biological pollution, the information available for HIA is very limited. A lack of 
available ERFs for each potential pathogen in the water hinders scientific progress on HIA 
development. In addition, the pathogens are not routinely monitored in drinking water and 
there is no quantitative relationship between positive results of faecal indicators and oc-
currence of pathogens in drinking water. Nevertheless, MicroRisk project (see 
http://www.microrisk.com) will shortly develop and evaluate a harmonised framework for 
quantitative assessment of the microbiological safety of drinking water in EU Member 
States. 

 Although turbidity has no health effects, it can protect microorganisms from the effects of 
drinking water disinfection. Nevertheless, it is not possible to make any general 
quantification between turbidity values and health risks and, also, the risks of turbidity 
from one water system is not transferable to another one. 

 Epidemiological studies on chemical contaminants reported quantitative associations for 
arsenic, disinfection by-products, lead and pesticides, and not for nitrates and copper. 
Health effects reported included various cancers, adverse reproductive outcomes, cardio-
vascular diseases and neurological diseases. Nevertheless, there are methodological diffi-
culties on how to study chronic exposure to chemical pollutants and related adverse health 
outcomes (e.g. cancer), mainly due to the complexity of most drinking-water chemical 
exposure assessment.  

 

The relationship between the selected pollutants in drinking water and consequential health 
effects is not well enough documented to allow for HIA. The literature search and review for 
HIA purposes did not show sufficient conclusive evidence to allow for health impact assess-
ment on DWP. More epidemiological research is needed to obtain reliable exposure-response 
functions.  
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Qualitative analysis 

The assessment of the drinking water pollution situation in ENHIS countries revealed the fol-
lowing key findings: 

 In spite the high rate of population (higher than 90% with the exception of Romania) 
served by ‘treated drinking water’ under control almost two million people are potentially 
at risk from untreated drinking water. 

 The share of treated public water supplies represent is greater than 90% in most of the par-
ticipating countries. Probably, most private water supplies are situated in remote rural ar-
eas and they may pose a potential threat to health unless properly protected and treated.  

 Current public health surveillance has considerable underreporting, lack of sensitivity, a 
slow way of discovering an outbreak and differs among countries. It is therefore in need 
of upgrade in order to improve the ability to detect the actual incidence of outbreaks and 
other sporadic cases of water-borne diseases.  

 Nitrate is a threat in drinking water in most of the ENHIS countries. Other chemical pol-
lutants of common concern are chloroform, fluoride, arsenic, trihalomethanes, pesticides, 
boron, copper, lead, nickel, tetrachoroethene and trichloroethene. 

 Most of the ENHIS countries did not provide information on geographical areas affected 
for chemical pollutants, which are a threat to the public health; on exposure information 
(levels and ranges of pollutants for different geographical areas); and on population data 
(body weight, daily intake rate of water, oral exposure duration, number of exposed popu-
lation). 

 The most important challenges in ENHIS countries are to ensure drinking water is safe 
and to improve water quality. This involves the identification of all potential threats in 
drinking water and the reduction of drinking-water pollutants. 

Case study of burden of disease due to inorganic arsenic  

Instead of HIA, health risk assessment (HRA) and environmental burden of disease (EBD) 
have been applied to a case study on inorganic arsenic in Puy de Dôme (France). 

 

The results for HRA showed that, for lifetime exposure under normal (mean) exposure pat-
terns, there would be an increase of 11.8 per 100,000 skin cancers in the exposed general 
population of Puy de Dôme over 70 years (4.3 per 100,000 in children). For an extreme (P95) 
ingestion, this number would be 29 cases per 100,000 in general population, and 12.1 per 
100,000 in children (Table 21).  

For arsenic concentrations higher than 30 µg/L and normal exposure, a hazard quotient 
(HQ)>1 would indicate that the estimated dose excess the safe dose and skin diseases and 
vascular complications may be expected in general population and adult age group (>15 years 
old). For concentrations of arsenic higher than 20 µg/L, a HQ>1 was found in children (of 
body weight 30.2 kg), and negative health effects can be expected for smaller children even at 
lower arsenic levels (Table 22).  

Once the number of attributable cases from exposure to inorganic arsenic was estimated by 
HRA method, the number of Disability Adjusted Life Year (DALYs) could be estimated for 
the EBD, provided that the duration of disease and its severity weight are known. Under the 
worst-case scenario (extreme consumption of drinking water), the disease burden in Puy de 
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Dôme for skin cancer associated with oral exposure to arsenic was 5.4 or 1458 DALYs for 
morbidity or mortality respectively (Table 20).  
Table 20 Environmental burden of skin cancer for arsenic in drinking water in general population in Puy 
de Dôme (France) 

Skin cancer Burden of disease
per case in DALYs

Number of 
attributable cases1 DALYs

morbidity 0.2 11 2.2
mortality 54 11 594

morbidity 0.2 27 5.4
mortality 54 27 1458

Scenario: normal drinking-water intake2

Scenario: extreme drinking-water intake3

 
1 The number of attributable cases was estimated by HRA method. 

2 Normal ingestion of drinking water (mean): 0.6 L/day. 

3 Extreme ingestion of drinking water (P95): 1.54 L/day. 

 

The findings in Puy de Dôme showed that for non-carcinogenic health outcomes (skin dis-
eases and vascular complications) the impacts are higher in children than in older age groups. 
In addition, the literature review showed that exposure to DWP has significant health risks 
mainly in children. Infants have a higher fluid intake per kg of body weight than adults have. 
Furthermore, the immune system of very young children has not yet been fully developed, 
making them less capable to fight microbes that may be present in drinking water. These mi-
crobes can induce diarrhoea and vomiting, which may cause dehydration. In addition, other 
organ systems including reproductive, digestive, and central nervous systems still need to be 
further developed after birth. Certain chemical contaminants may affect the development of 
these systems and affect learning, motor skills, and sex hormones during important growth 
stages.  
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5.4.3 Conclusions 
The findings from the feasibility study on DWP illustrate that the health risks from exposure 
to drinking water pollutants may be considerable. Nevertheless, a HIA on European popula-
tion as a result of exposure to drinking water pollutants is not possible for the time being. The 
lack or inaccurate information on exposure (contaminant levels in drinking water, exposure 
duration, drinking water intake, number of exposed population) and on specific health effects 
and risks related to DWP among the exposed population hinders the development of HIA. In 
addition, limited availability of specific ERFs is a limitation for HIA in Europe. In conclu-
sion, there is a need to conduct more epidemiological studies that consider the HIA method-
ology in the context of drinking water pollution.  

 

When estimating the health impacts of drinking water pollution, HIA is preferable to HRA, 
and EBD should be used for comparative risk assessment from different environmental fac-
tors. However, discussion of what might be achieved in future years with improved epidemi-
ological studies and specialised skills in HIA must not delay the introduction of other ap-
proaches (HRA and/or EBD). 

  

Constraints and lessons learnt 
There is a need to clarify the relationship between the selected pollutants in drinking water 
and health effects. Therefore: 

 More epidemiological studies are needed to obtain exposure-response functions. They 
should focus on the impacts on children as a special group to better quantity the health 
impact and should consider a priori the potential future use for HIA;  

 In the meantime, HRA and EBD can be used to show the usefulness of quantifying the 
human damage due to drinking water pollution and to predict the health impact of poli-
cies. 

 

5.5 Follow-up in ENHIS-2 
With the overall aim of WP5 to provide the system with methods for quantifying the health 
impacts of various environmental hazards, the ENHIS-2 work focuses on two other risk fac-
tors i.e. indoor air pollution and noise.  

The integration of HIA in preparation of policy analysis should be further reinforced, which 
would involve a selection of scenarios with a clear ground to the actual policies based on the 
WP1 analysis. The policy-relevance would further increase by organising the HIA reporting 
according to the developed guidelines for HIA reporting (WP6).  
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Chapter 6 Information maintenance, analysis and reporting 
 

6.1 Introduction and background 
Development of methods for information analysis and reporting, as well as software tools for 
management and processing of the underlying data-flows is a key factor for the system opera-
tion and timely and regular information provision. Work package (WP) 6 focuses to meet 
these tasks.  

Although much information is already present within expert networks, international organisa-
tions, national health ministries and public health institutes, there is a lack of a harmonised, 
easy-accessible, policy-oriented information system, which integrates both quantitative in-
formation and assessments. ENHIS WP6 builds on previous work of information methods and 
IT solutions in particular, for indicators generation in the framework of the ECOEHIS project 
as well as for reporting and dissemination on a prototype web site prepared for the Budapest 
Ministerial Conference. It further advances towards incorporating these ‘stand-alone’ system 
elements into one harmonized and user-friendly system.  

Furthermore, the work has taken place in close cooperation with the EUPHIX (European Pub-
lic Health Information, Knowledge and Data Management System at 
http://europa.eu.int/comm/health/ph_projects/2003/action1/action1_2003_01_en.htm) project, 
which aims at building a EU-wide public health information system in order to optimally 
share common IT solutions and benefit from experience. 

Within the ENHIS project, WP6 is interlinked to all other work packages. Development of 
methods for information analysis and reporting is synchronized with the work on information 
needs of policies (WP1), the indicator generation (WP2) and assessment of health impacts 
(WP5). To create possibilities for data management WP6 relies on the information retrieval 
from international and national databases (WP3) as well as on the network of collaborating 
centres (WP4). 

 

6.2 Aim and objectives 
The overall aim of WP6 is to develop a web-based information system, which enables storage 
and retrieval of (meta) data, indicator generation and presentation of results, information up-
date, access and dissemination on the web. To ensure effective reporting WP6 also aims to 
develop guidelines on indicator fact sheets, web texts, and reporting on health impact assess-
ment as well as IT solutions for access and dissemination of the information on the web.  

In more concrete terms, the main objectives of WP6 were: 

 to develop a proposal for the architecture of a comprehensive information system; 

 to develop guidelines for indicator-based reporting; 

 to build and implement certain elements of the system (data warehouse). 

In addition, WP6 tasks include the development of a demo-website, which enables access to 
the information collected and display of the results of all working packages.  
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6.3 Methods, design and instruments  
 

Evaluation of existing information systems and development of a work plan 

Relevant international projects and information systems have been inventoried and evaluated. 
The designers and (technical) managers of these systems have been consulted to make an in-
formed decision about the further (technical) development of the ENHIS-system. The main 
questions were:  

(a) whether completely new tools needed to be developed; 

(b) how to make best use of existing experience.  

In projects preceding ENHIS, elements of an information system were developed, such as the 
‘EuroIndy’ database and a pilot prototype of an environment and health information portal 
(http://www.enhis.net). Due to capacity and budget constraints, these systems have been de-
veloped on an ad-hoc basis with limited financial resources, resulting in a lack of harmonisa-
tion and inflexible tools. 

The inventory demonstrated the need for the development of a web-based information and 
data management system, in close collaboration with the EUPHIX-project (which is building 
similar system elements). The EU-funded EUPHIX system is being developed at the Centre 
for Public Health Forecasting at RIVM. Advantages of the co-operation with EUPHIX are the 
sharing of resources and expertise for the programming of interfaces, database development, 
and also the further development of procedures and guidelines for writing web texts. Even 
more importantly, future cooperation will allow ENHIS to use an implemented content man-
agement system (CMS). WP6 collaborated with WHO and EEA as well, because one of these 
organisations might take over the management of the information system in the future. 

A work plan has been formulated, in which the main users and the required functionalities of 
the system were identified, and the main structure and different elements of the information 
system described. Preliminary technical requirements were set for the system architecture.  

 

Development of the pilot information system 

A prototype relational database and a website were developed. The database included data of 
a set of indicators, which were selected in the ENHIS second technical meeting (8). This list 
is based on the priorities set by environmental health experts entailing a selection of indicators 
based on, among other criteria, scientific relevance, policy relevance and availability of actual 
data. The indicators were mainly from the ECOEHIS ‘core’ set i.e. ready for immediate im-
plementation and also four action indicators from the newly developed children specific ones. 
Data on the indicators were retrieved following the WP3 developed hands-on guidance either 
manually or electronically by the Network of Collaborating Centres (NCC), the members of 
WP3 and WP6. Experts from the ENHIS network in the area of environment and health moni-
toring and reporting have been asked to check and validate the data and to contribute to the 
textual parts of the website. In addition, they have been asked to feed data to the system, not 
available from validated international sources.  

Indicators were calculated using the methodology sheets as provided by WP2. For the visuali-
sation of the data results (e.g. charts or trends, maps) crystal reports have been developed. A 
crystal report is a reporting tool, facilitating the visualisation of the data and providing the 
linkage between the database and website. 
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A pilot project web site was created to present the indicators together with the methodology 
and relevant graphs and charts. The web site is not using the EUPHIX content management 
system since at the time of its development there was not enough capacity available to launch 
a separate application for the ENHIS. The members of the ENHIS network were asked to 
comment on the website. On the basis of these comments the website was adapted, as far as 
the remaining time frame and budget allowed. An English-speaking editor has screened the 
texts on the web.  

Guidelines for web-texts, indicator fact-sheets reports on health impacts have been prepared 
and directly tested by experts, which were assigned to deliver demonstrative examples. The 
fact sheets as well as the main reports from the project were made accessible on the website. 
Where feasible some search options for the reports (country, year) have been added. Based on 
the experiences and feedback from the users, the guidelines have been improved. These 
guidelines form a basis for building a knowledge management system.  

 

6.4 Results and key findings  
The main results are the following. 

1. Assessment of user groups and needs;  

2. List of required functionalities and conditions of the final ENHIS system; 

3. Structure and elements of pilot information system, including a database and a website; 

4. Guidelines for reporting on indicators. 

 

1. Assessment of user groups and needs 

Four groups of users are distinguished: policy makers, general population, environmental 
health professionals, and members of the ENHIS network. The first project year of ENHIS 
focused on the information needs of policy makers.  

Policy makers 
Policy makers are in need of information to assess priorities and to evaluate or formulate (in-
ter-) national policy. This group should be provided with technical information written by en-
vironmental health experts as well as with illustrative information, such as dynamic geo-
graphical maps and charts. Aggregated data combined with assessments (key messages and 
more elaborate fact sheets) are important for this user group. In addition, interactive possibili-
ties to select information for specific purposes and to print output in a useful format would 
serve this user group. 

Interested citizens 
The environmental health information presented for this type of user will easy to read and 
structured in such a way that the user will not be confronted with too many statistical or 
‘technical’ details. The textual parts in the top information ‘layers’ of the system i.e. the ones 
with least technical details should be written and constructed in such a way that any (lay) per-
son – the citizen - should be able to understand the basic idea of the text. In addition, every-
one interested in a specific subject should be able to find information through easily accessi-
ble search features.  
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Environmental Health professionals 
Examples of expert users are members of research communities; civil servants specialized in 
environmental health, and experts from national institutes, ministries or universities. This 
group requires information and data that is statistically detailed enough, of high quality (i.e. 
comparable and validated), and obtainable in different ways. Background information such as 
metadata should be available and easily accessible. The expert users will also be interested in 
comparing (inter) national data by using dynamic geographical maps, tables and charts. 

Members of the ENHIS network 
Members of the ENHIS network will use the system to view project results and progress. 
They will also want to supply and check their national data, as well as to compare them with 
other countries. Member States that contribute to reports and fact sheets, as well as textual 
contributions to the website need clear standards and formats, and secured access to these 
texts in order to adjust them when necessary. There is also a need for a data-entry module, 
including (if necessary) a simple data quality check.  

 

2. Required functionalities and conditions 

ENHIS will provide environment and health information from various countries, which 
should be validated and as much as possible - comparable. Special techniques should allow 
the user to compare data via interactive and dynamic interfaces for maps, charts and tables. It 
is essential to make possible data comparison in different ways (by country, by year). 

In short, the following general functionalities are needed (see figure 5): 

 Data import and/or retrieval from existing databases; 

 Data export (for reports, websites or additional statistical analysis); 

 Data comparison; 

 Data presentation. 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 5 Framework for data exchange and presentation 
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Experiences with comparable international information systems demonstrate some limitations 
of creating an information system. Based on the user needs and these limitations, conditions 
and functionalities for ENHIS have been derived. 

 

Technical functionalities and conditions: 

 Possibility to compare data for a set of indicators at national/sub regional level (bench-
marking, per country and per year); 

 Possibility for import and export of data; 

 Possibility for searching and browsing of the information presented; 

 Tools for data-processing and (simple) analysis; 

 Mechanism for reporting of data (tables, figures, maps); 

 Quality assurance: only valid datasets will be uploaded; 

 User-friendly, web based interfaces. 

 Customisation/ personalisation/ security: authorisation possibilities per functionality, for 
different user groups (username and password coupled to a specific role), including se-
cured access to data entry forms and quality controls. 

 Flexibility, enabling future expansion of the system with new data, functionality and ag-
gregation level; 

 Functional separation of data storage, processing and presentation layer; 

 Performance; the system should be robust and fast enough, independent of the number of 
users. 

 

Process conditions and organisation:  

 Commitment from data providers (international organisations and member states); 

 Commitment from (networks of) environmental health professionals to advice on and as-
sist in writing indicator-based fact sheets and reports, providing state of the art knowl-
edge; 

 Commitment from potential users: ensure that users are involved from the start of the pro-
ject with the prioritisation of subjects for the system and the technical developments. Fre-
quent and detailed communication about the project plans and progress is necessary (e.g. 
via a ‘common office’, a news letter, an internet site and project meetings); 

 Availability of enough budget and capacity for technical support and further development 
and maintenance of the system; 

 Make (where possible) use of existing systems and portals; 

 Develop an organisational structure for quality assurance and a consultation platform for 
the users. 

 

In conclusion, the fundamental elements of the information system include a database, data 
retrieval and data entry modules, a website for the visualisation of the results and reporting 
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tools. In addition, state of the art information on health impacts and effective policy measures 
needs to be included, preferably by using existing expert and research networks. 

 

3. Pilot information system  

WP6 developed a prototype information system including a database with information on 
various environmental health themes, data visualisation and some indicator assessments. 
Guidelines for reporting indicators and health impact assessments have been developed.  

Furthermore, a database and a web-based internet application have been developed, which 
display preliminary national information about environmental health themes, based on indica-
tors, together with texts, graphs, maps, fact sheets and methodology sheets. 

  

Database 

An environmental health indicator database is at the ‘core’ of the information system. It in-
cludes the underlying environment and health data necessary for generating the indicators as 
well as meta information (data-about-data). The data warehouse consists of a relational data-
base, including datasets per country and year, metadata, indicator definitions and calculation 
formulas for the selected number of indicators. The system allows presentation of the national 
and regional data in the form of graphs and maps.  

The database is structured in a way, which allows easy generation of indicators. It contains 
raw data for every indicator, and any changes in these raw data will be reflected in the indica-
tors, which are directly calculated within the database.  Since the related website is organised 
according to the indicators, the website can be updated through a relatively simple procedure 
as soon as important changes in the data or indicator definitions occur. 

The system is set up in a way that data can easily be fed into the database. The common soft-
ware and organized structure of the database allows possible future automatic data retrieval. 

 

Visualizing the site: organization of information 

The pilot project website developed for the dissemination of the results is currently hosted on 
https://webcollect.rivm.nl/ENHIS_pilot/General/. Calculated indicators are presented in 
graphs and tables. These are currently not directly linked to the underlying database, but can 
be easily updated when changes are being made in this database. In the future, direct links be-
tween the website and the database can be considered. 

The structure (see figure 6) of the website has been based on: 

 the four regional priority goals of the Children’s Environment and Health Action Plan for 
Europe (20) 

 a conceptual model entailing the themes and structure of the ECOEHIS indicators (Driv-
ing forces-Pressures-State-Exposure-Effects-Action framework).  

 

Links to other information sources have been and will be systematically implemented. Links 
to underlying indicators, graphs, maps and fact sheets are operational.  
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Figure 6 Structure of the website 

 

The success of the website will largely depend on the extent to which organization of the in-
formation matches the users’ expectations. Easy navigation is vital; consistent methods should 
be used to group, label and present the information. Within the limited time frame only mar-
ginal testing by users has been conducted. The main comments involved the navigation, data 
labeling and data-accessibility. These comments were used to improve the pilot site. 

For the ENHIS website effective operation the use of interfaces that allow users to search 
through the system and easily find information on a theme of their particular interest is essen-
tial. For policy makers and the general public, interpretation of indicator information and 
clear graphs and maps are most important. Experts might be looking for more detailed infor-
mation and tabular data. At present, the users can search for information on the ENHIS web-
site by browsing through a hierarchical tree, based on the indicator themes and CEHAPE Re-
gional Priority Goals. The search function has to be expanded; it should provide links to rele-
vant indicators and should further provide access to metadata and indicator definitions. 

 

The results of the indicator calculations are presented in graphs maps, and data tables (in fig-
ure 7). Maps are only implemented yet for two traffic indicators. Besides using Crystal Re-
ports for data visualisation, the possibilities for using Geographical Information System (GIS) 
software have been assessed to create flexible maps based on the database. 
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Figure 7 Examples of indicator visualisation on the website 

 

Environmental health experts have prepared indicator fact sheets and reports on health im-
pacts following the developed for the purpose guidelines and pre-structured forms. The fact 
sheets contain textual information with assessment of the situation and are useful for all user 
groups, and in particular for policy makers. Results of participating countries are compared 
and evaluated in the context of the current environmental health situation and policy devel-
opments. The fact sheets have been edited by RIVM, WHO and an English web editor. 
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6.5 Conclusion 
The pilot results and prototype IT tools provide a good basis for further development of a sus-
tainable, user friendly, harmonized and flexible information system. A pilot website with 
some basic functionalities has been created, which reflects work in progress and will be fur-
ther improved taking stock of the comments of the ENHIS network. The report on the desired 
system architecture delineates the scope of the activities towards a seamless’ system interlink-
ing indicators, fact-sheets, underpinning analyses and data, and information diffusion on the 
web to be pursued in ENHIS-2. Co-operation between the EUPHIX project and the Centre for 
Public Health Forecasting at RIVM has proven to be a cost-effective usage of existing soft-
ware and knowledge.  

 

Constraints and lessons learnt 
 The development of an automatic data retrieval tool was not possible due to budget- and 

time constraints and the lack of standardised data formats. 

In order to further develop, implement and maintain the system, significant financial re-
sources as well as ICT expertise will be needed.  

 The delay in information retrieval caused by the sequential interdependent activities im-
plemented in the 1-year period as well as the late division of tasks on reporting among the 
experts hampered the progress in the ENHIS web. This has in turn, significantly reduced 
the amount of time for the users to test the system. 

In ENHIS-2 a more systematic procedure of selecting experts from the network and allo-
cating responsibilities to them (writing, reviewing) should be set up. An editing team with 
at least one expert in writing web texts would be necessary. 

 Most data that is needed in the first phases of the project is freely available in international 
databases.  

For the development of a more sustainable system in the longer term, working agreement 
with data providers is needed, defining the responsibilities and tasks (data maintenance 
and quality control). 

 

Follow-up in ENHIS-2 
In ENHIS-2 WP6 will continue to accomplish its objectives. The main objectives are to fur-
ther develop and expand the information system functionalities in particular towards building 
a data warehouse, automatic data retrieval, data validation and establishment of meta-data al-
lowing pinpointing of the problematic data-flows. With respect to the visualization on the web 
site flexibility of presentations should be increased in particular for the graphics and maps 
linked to the original data. Functionalities should be expanded to enhance accessibility of the 
information i.e. search and download option. WP6 will further advance the development of 
procedures and tools for indicator analysis and reporting, enabling transparency of the as-
sessments as well as information control and editing mechanisms. 

 

For the ENHIS-project to be successful, it is very important to generate sustainable products. 
At an early stage of ENHIS-2, a definitive strategic decision should be made as to the future 



 

 70 

of the database in terms of data hosting, development and maintenance ownership, and re-
sponsibilities for management of the related business processes. An appropriate plan of action 
and budget should be developed in support of the overall strategic directions set. A significant 
commitment in terms of ownership and participation by key individuals from the network is 
essential. This group should also make decisions on the IT functionalities. 

 

Before deciding about the future hosting and maintenance of the database and related website 
the advantages and disadvantages of the several options available should be considered. Cur-
rently, these options are: hosting with RIVM, WHO Regional Office, EEA or DG Sanco/ 
EUROSTAT. A balanced solution should be sought which preserve the synergies with the 
current RIVM projects and applications allowing sharing of expertise and software. At the 
same time links to WHO/Europe regional data sources (e.g. the Health For All database) as 
well as to the IT resources will enable maintaining backup, server and network support and 
benefit from the available suitable hardware for the database and application components. The 
challenge would be to keep synchronization of activities and communication between these 
different technical resource groups including the programmer and the WP6 leader (RIVM). 

 

Advancing towards creating a web-based environmental health information production-
to publishing system focusing on a set of core indicators requires implementation of ac-
tivities on:  
 Improvement of data access, entry and retrieval procedures; 

 Expansion of the website accompanied by regular evaluations in the four user groups; 

 Implementation of a Content Management System for filling, updating and expanding the 
system and development of a formal editing procedure (review system); 

 Development of a standardised protocol for guiding expert networks towards environ-
mental health reporting targeting different user groups; 

 Adoption of an IT project management methodology that will govern the approval of 
functionality and assignment of responsibilities beforehand; 

 Further enhancing data exchange protocols enabling harmonisation with the EU health 
information portal (EUPHIX), the WHO (e.g. Health for All) and EEA, systems, and 
building of a shared information system.  
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 Introduction  
 

The ENHIS project is operated by means of six work packages (WPs) which tasks are 
embedded in the requirements for the information system operation according to the 
following main blocks. The first sets the scope of the system to be generated based on the 
policy information needs and the scientific knowledge thus providing the base for updating 
the core information ‘streams’ i.e. the EH indicators and the health impact assessments 
(HIAs). The ‘routine’ system operation comprises information generation, its analysis 
including HIA and interpretation. Targeting different user groups the information and the 
knowledge is then ‘packaged’ and reported. Operation of the system maintaining its relevance 
for the Member States relies on the network of collaborating centres.  

The outcomes of the work package activities encompass methodological guidelines and pilot 
demonstrative products. The methodological guidelines support Member States in building 
and upgrading the existing environment and health information system according to 
harmonized practices. The present Annex I integrates the methodological guidelines 
developed by the ENHIS project according to the main blocks of the (future) system 
operation, i.e.: (i) setting the information-base; (ii) information generation and analysis, (iii) 
reporting/ packaging the information, and (iv) information maintenance and diffusion. 
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1.1 Setting the information base 
 

Methodological guidelines for a core set of indicators 
 
Introduction  
This methodology guideline is prepared to provide an overview of rationale and detailed 
methodology of the core and extended set of indicators developed and proposed by WP2 in 
the framework of the ENHIS project1.  

The environmental health indicators are the main ‘units of information’ serving monitoring 
evaluating of policies and effective communication with a wide range of users.  By reviewing 
new policy needs and new scientific evidence linking environment and children’s health, the 
ENHIS WP2 updated a core and extended set of children’s environmental health indicators 
and produced the methodology guidelines. The methodology sheets were used to summarize 
the key methodological issues including the rationale, definition, required data elements, 
calculation method, data sources, interpretation, policy-relevance of each indicator.  

The indicators updated hereby are proposed and elaborated by the experts, and confirmed for 
their policy-relevance, data availability, and usefulness by the Member States participating in 
the ENHIS project. The core indicators will be implemented in the ENHIS-2 project among 
participating Member States. Indicators initially proposed as core set, but later dropped from 
the core set due to the limitations of data availability despite of their policy-relevance are 
proposed as extended set so that they can be further updated the ENHIS-2 project. The 
outcomes of ENHIS and ENHIS-2 will provide guidelines for the specific contents of report 
on the progress of realization for priority action items of the CEHAPE, of which the Member 
States agreed to report the progress at the intergovernmental meeting in 2007. For the 
practical use of the indicators in the evaluation of the CEHAPE implementation, the 
guidelines provide an overview, rationale, and methodology sheets, according to the Regional 
Priority Goals (RPGs) of the CEHAPE. 

 
Overview of indicators updated in ENHIS 
The following four tables summarize the title, amendment type, and justification of the core 
and extended indicators corresponding to the CEHAPE RPG areas. Extended sets were 
presented as shadowed. 
 
Table 1 Core and extended indicators for CEHAPE RPG I 

Indicator Title: 
 

Amendment 
type  

Remarks 

Wastewater treatment 
 

Adjustment To account for:  
- The health relevance 
- Children 

Recreational water 
compliance 

Substantial 
adjustment 

To account for: 
 - The existing reporting obligations 
 The ongoing revision of the Bathing water Directive 

                                                 
1 http://www.euro.who.int/EHindicators/Methodology/20050419_2 
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with the WHO guidelines for safe recreational water 
environments 
 Children 

Drinking water 
compliance 

Substantial 
adjustment 

To account for: 
- The existing reporting obligations. 
- Strengthen public health relevance of assessments 
- Children 

Access to safe 
drinking water 

Existing 
deleted 
NEW proposed 

To enable assessment of potential health risks in 
situations of non- regulated water supplies for children 

Management of 
bathing waters 

Existing 
deleted 
NEW proposed 

To account for the ongoing revision of the Bathing water 
Directive with the WHO guidelines for safe recreational 
water environments. This indicator is proposed as a 
future indicator to be introduced when the revised 
Bathing Water Directive is being implemented. 

Water safety plans NEW To account for the novel approach on water quality 
management as suggested by WHO (2003). 

Reliability of the 
water supply 

NEW An indicator of the quality of centralised service. This 
indicator is proposed as a future indicator. Data not 
available at present. Extended list 

Outbreaks of water-
borne diseases 

Slight 
modifications 

To enable assessment of the outbreaks of waterborne 
diseases attributable to drinking water and recreational 
water. Data not available at present. Extended list 

Burden of disease – 
incidence of cholera, 
typhoid fever, ECEH, 
shigellosis 

NEW To enable the prevalence of diseases identified as a 
priority in the Water Protocol to be estimated. This 
indicator is proposed as a future indicator. Data not 
available at present. Extended list 

 
Table 2 Core and extended indicators for CEHAPE RPG II 

Indicator Title: 
 

Amendment 
type  

Remarks 

  Childhood mortality from 
traffic accidents 

 

Adjustment To enable assessment of traffic related children´s 
mortality.  Amended from ECOEHIS.  No 
testing required. 

Policies to promote safe 
mobility and transport for 
children 

New To account for policies aimed to protect children 
from traffic related effects and providing safe 
opportunities for cycling and walking.  Testing 
required. 

Children mortality from 
external causes, excluding 
traffic 

Adjustment 
 

To enable assessment of children mortality from 
external causes. Amended from ECOEHIS.  No 
testing required. 

Policies to reduce child injury New To account for policies aimed at reducing injuries 
from external causes.  Testing required. 

Percentage of physically 
active children 

New To enable assessment of children’s physical 
activity.  No testing required. 
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Prevalence of childhood 
overweight and obesity 

New To enable assessment of the prevalence of 
adolescent (15-19) overweight and obesity.  No 
testing required.  

National action plans to 
prevent obesity 

New To account for policies aimed at reducing and 
preventing obesity.  Testing required. 

Mode of child transportation 
to school 

New To enable assessment of children´s exposure to 
traffic related risks and to opportunities for 
physical activity through cycling or walking.  
Recommended for extended set. 

 
Table 3 Core and extended indicators for CEHAPE RPG III 

Indicator title Amendment type Remarks 
Policies to reduce children’s 
exposure to tobacco smoke 

Adjusted Amended from ECOEHIS to 
account for children’s 
environments and policies 
aimed at young people. 

Prevalence of allergies and 
asthma in children 

New To enable assessment of the 
prevalence of susceptibility to 
air pollution in children in 
different age groups and 
countries. 

Infant mortality due to 
respiratory diseases 

New To enable assessment of infant 
mortality that may be related to 
air pollution. 

Children’s exposure to air 
pollutants in outdoor air 

Adjusted Amended from ECOEHIS to 
account for children, in different 
age groups. 

Children living in homes with 
dampness problems 

Adjusted Amended from ECOEHIS to 
account for children, in different 
age groups 

Children exposed to 
environmental tobacco smoke 
(ETS) 

New To enable assessment of health 
risks due to exposure to 
environmental tobacco smoke in 
the home and among friends 

Children exposed to heating and 
cooking related combustion 
products 

New To enable assessment of health 
risks due to exposure to 
pollutants from furnaces for 
cooking and heating. 

Children living in proximity of 
heavily trafficked roads 

New To enable assessment of health 
risk due to vehicle emissions, 
traffic accidents and noise 
disturbance. 

Hospital admissions and 
emergency rooms visits due to 
asthma in children 

New To enable assessment of the 
proportion of children with 
severe asthma. 

Children going to schools with 
indoor air problems 

New To enable assessment of health 
risk due to poor indoor air in 
children’s institutions. 



1.1 Setting the information base 
Methodological guidelines for a core set of indicators 

Annex I Methodological Guidelines 13

Table 4 Core and extended indicators for CEHAPE RPG IV 

Indicator Title Amendment 
type  

Remarks 

Percentage of children 
exposed to harmful noise at 
school 

New Noise map data will be   available by 2008 
according to EU Noise Directive.  Testing not 
required 

Actions to lower children’s 
exposure  to UV 

Adjustment Screened and passed 

Incidence of melanoma under 
50 years old 
 

Adjustment No testing required. Data available from IARC 

Incidence of childhood 
cancer: Leukemia and solid 
tumours 

Adjustment No testing required. Data available from IARC 

Work injuries among 
employees under 18 year olds 

Adjustment 
 

No testing required. Data available from 
Eurostat 

Children’s exposure to 
chemical hazards in food 

New Testing required.  

POPs in human milk New Data available from WHO. No testing required 

Blood lead level in children New Screened and passed 

Implementation” or 
“Application” of International 
Conventions (and relevant 
listed Protocols) listed in the 
CEHAPE 

New No testing required. 

Percentage of children with 
hearing loss and reporting 
tinnitus 

New Data availability is an issue. Standardized survey 
is not carried out in most counties. To the 
extended set 

The distribution of radon 
levels in schools 

Adjustment To the extended set 
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Developmental process, justification, and data availability 
 
Indicators for CEHAPE RPG I 
 

Development process 

The initial phase of developmental work of the WP2 consisted of proposing a comprehensive 
list of indicators designed to monitor the implementation and effectiveness of actions taken to 
achieve the Regional Priority Goal 1.  Indicators proposed were developed by two approaches. 
First, the indicators already tested and recommended by the ECOEHIS project were adjusted 
from the perspectives of CEHAPE.  Second, the group identified and developed new 
indicators by reviewing the evidence of linking children’s health to environmental exposure 
and policy actions.  A set of draft methodology sheets was prepared for a number of proposed 
indicators. 

At the first technical meeting in February, the initial proposed indicators were reviewed by the 
invited experts and reduced to nine indicators. Since February the methodology sheets were 
refined. Of these nine indicators, three are new indicators and six were adjusted from the 
indicators previously developed for the ECOHIS project. It is recognised that data is not 
currently available for some of these indicators and therefore the indicators have been grouped 
into ‘current’ indicators and ‘future/extended’ indicators. Those indicated as ‘future/extended’ 
indicators were developed due to their perceived importance for children’s health but they are 
recommended for introduction at a later stage when the data becomes available. It was 
deemed un-necessary to re-test those indicators which had already been included in the 
ECOHIS project. This resulted in no water and sanitation indicators requiring testing in the 
current project.  

WHO/Europe assists its Member States in improving water monitoring and surveillance 
systems by supporting the implementation of two main Regional commitments: the Protocol 
on Water and Health, which is a legally binding commitment, made in the context of a global 
convention which is also legally binding; and the declaration of intent identified in the 
children's health and environment action plan for Europe (CEHAPE), adopted by European 
ministers respectively in 1999 at the Third Ministerial Conference on Environment and Health 
and in 2004 at the Fourth Conference. Both commitments contribute to the achievement of the 
water-related Millennium Development Goals and targets at European level. Specifically, the 
Protocol contributes to goal 7 (target 10 - Halve the proportion of people without sustainable 
access to safe drinking-water and basic sanitation by 2015); goal 4 (target 5 – Reduce by two 
thirds the under-five mortality rate between 1990 and 2015); goal 6 (target 8, Have halted by 
2015 and begun to reverse the incidence of malaria and other major diseases); and goal 7 
(target 11, Achieve a significant improvement in the lives of at least 100 million slum 
dwellers by 2020). The Water Protocol is now ratified and became legally binding on 4th 
August 2005 (http://www.euro.who.int/watsan/WaterProtocol/20030709_1). A Protocol 
reporting procedure is being developed making use of some of the indicators and calculation 
methods proposed, and will be submitted to the fifth session of the Working Group on Water 
and Health (Geneva, December 2005). 

In addition to short-term effects, potential long-term developments raise concern, including 
extreme weather events, increasing water scarcity and water stress in many countries and 
regions, and extended exposures to low-level chemicals in water sources and ultimately in 
drinking-water. These effects may have significant impact on the life of today's adults as well 
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as children well into their adulthood. The indicators were developed to address these concerns 
and are summarised below. 

 

Justification and data availability of the indicators 

Core set of indicators 

 

Wastewater treatment  

This indicator covers the RPG I action points a and b. It assesses the potential level of 
pollution from domestic point sources entering the aquatic environment resulting in adverse 
implications for public health, and monitors progress towards reducing this potential. In terms 
of child health the indicator measures the percentage of the population for which the potential 
chain of infection by the ‘faecal-oral’ route is broken by the sewage disposal system.  

Data availability: the proportion of domestic waste treated in urban areas can be determined 
on the basis of the quantity of water consumed by households compared to the capacity of the 
wastewater treatment facilities. This data may be available from national water authorities and 
water supplies utilities, river basin/catchment authorities, and municipal authorities. It can 
also be determined on the basis of areas of a community connected to the sewerage system 
and the child population inhabiting these localities. 

This indicator was tested by the ECOHIS project and therefore does not require testing again. 
Further information that would improve the relevance of the indicator would be to obtain data 
on the performance of the wastewater treatment plant. However, this data may be difficult to 
obtain. 

 

Recreational water compliance.  

This indicator monitors the quality of bathing waters with respect to microbial contamination, 
the main cause of illness in bathers.  

This indicator was tested by the ECOHIS project and does not require testing again. It will 
require updating when the proposed revisions to the EC bathing water Directive are imposed. 
Data is available for countries in the European Union through the Bathing water Directive. 
Many other countries have national monitoring programmes. 

 

Drinking water compliance  

This indicator covers the RPG I action points a and b.  It monitors the microbial quality of 
drinking water from regulated piped water supplies. This indicator was tested by the ECOHIS 
project and does not require testing again. This indicator was adjusted to measure compliance 
with the E. coli standard, since it was recommended by the working group of the Water 
Protocol that trying to measure all individual parameters of the EU drinking water Directive 
leads to unmanageable amounts of data. Countries are encouraged to optionally add data from 
other parameters.  

In all EU countries compliance data will be available. In some countries, data specifically 
relating to E. coli parameter is likely to be readily available from relevant monitoring agency 
or from the producer. 
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Safe drinking waters  

This indicator covers the RPG I action points a and b. Accessibility to safe drinking water is 
fundamental to lowering the risk of consuming contaminated water and frequency of 
associated diseases. The indicator gives a crude estimate of the child population with / without 
access to a piped regulated water at home, and therefore potentially exposed to water-related 
health risks. A low percentage suggests actions should be taken to increase child population 
access to safe drinking water and hence, reduce exposure and health risk. 

This indicator was adjusted from the originally proposed indicator tested for the ECOHIS 
project. The indicator has previously been tested and does not require further testing.  
Data on number of people living in households receiving a safe drinking water should be 
available from the water undertaker or the regulator. 
 

Extended set of indicators 

The following indicators are recommended for inclusion at a later date. Now that the Water 
Protocol has been ratified some of the data that is required for these may become available. In 
addition, revision of relevant EC legislation will also eventually ensure that further data is 
available. However, it is not possible to add a time scale to this. 

 

Management of bathing waters.  

This indicator provides a measure of the control of the relevant authorities over bathing water 
safety regarding health related quality issues. 

Management plans for bathing waters are not currently required at EU level, but are being 
promoted by WHO. These are useful in the identification of contamination and will facilitate 
the real time prediction of bathing water quality to allow the public to make an informed 
choice about whether to bathe at a particular location or not. This indicator should be 
reviewed and considered for entry once the amended EU bathing water Directive is brought 
in. 

 

Water Safety Plans 

Water Safety Plans are useful in the identification of contamination and are being promoted 
by WHO. There is currently no requirement at EU level to implement a Water Safety Plan, 
and this is unlikely to occur in the short term as this would require a modification of Directive 
98/83. This indicator is therefore a policy implementation indicator. The costs of 
implementing Water Safety Plans across Europe will be the main factor that will dictate 
whether they become widespread or not.   

The indicator will measure the proportion of the child population served by a potable water 
supply covered by a ‘Water Safety Plan’ as described by WHO. 

At present the data is not available for this indicator but it is recommended for inclusion at a 
later date. 
 

Outbreak of waterborne diseases  

Although over 90% of the European Region’s population is estimated to be covered by an 
improved water supply, in many of the countries of the former USSR, the infrastructure of 
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water and sanitation systems need developing. An estimated two million people in the 
European Region do not have access to clean water, thus exposing children to a high risk of 
diarrhoeal diseases. 

Disease outbreaks related to water continue to occur also in the most economically developed 
European countries (see Table 1). Figures are undoubtedly underestimates. However, 
investigation of an outbreak is an important source of information, especially to identify 
contributory factors since the main cause of outbreaks is often a breakdown or failure in the 
system such as missing or faulty disinfecting procedures or re-growth in the distribution 
system, resulting in contamination of the raw water supply. This indicator is therefore useful 
in monitoring the performance of the public health system as well as an indicator of health 
status. 
 

Table 5 Reported waterborne disease outbreaks associated with drinking and recreational water in 17 
European countries, 1986-1996 (adapted from WHO, 1999) 

Country Agent or disease (no. of outbreaks) Total no. of 
outbreaks 

No. of cases 

Albania Ameobic dysentery (5), typhoid fever 
(5), cholera (4) 

14 59 

Croatia Bacterial dysentery (14), gastroenteritis 
(6), hepatitis A (4), typhoid (4), 
cryptosporidiosis (1) 

29 1931 

Czech Republic Gastroenteritis (15), bacterial dysentery 
(2), hepatitis A (1) 

18 76 

England & Wales Cryptosporidiosis (13), gastroenteritis 
(6), giardiasis (1) 

20 2810 

Estonia Bacterial dysentery (7), hepatitis A (5) 12 1010 
Greece Bacterial dysentery (1), typhoid (1) 2 16 
Hungary Bacterial dysentery (17), gastroenteritis 

(6), salmonellosis (4) 
27 4884 

Iceland Bacterial dysentery (1) 1 10 
Latvia Hepatitis A (1) 1 863 
Malta Gastroenteritis (152), bacterial dysentery 

(4), hepatitis A (4), giardiasis (1), 
typhoid (1) 

162 19 

Romania Bacterial dysentery (36), gastroenteritis 
(8), hepatitis A (8), cholera (3), typhoid 
(1), methaemoglobinaemia (1) 

57 745 

Slovak Republic Bacterial dysentery (30), gastroenteritis 
(21), hepatitis A (8), typhoid (2) 

61 5173 

Slovenia Gastroenteritis (33), bacterial dysentery 
(8), hepatitis A (2), amoebic dysentery 
(1), giardiasis (1) 

45 45 

Spain Gastroenteritis (97), bacterial dysentery 
(47), hepatitis A (28), typhoid (27), 
giardiasis (7), cryptosporidiosis (1), 
unspecified (1) 

208 208 

Sweden Gastroenteritis (36), campylobacteriosis 
(8), Norwalk like virus (4), giardiasis 
(4), cryptosporidiosis (1), amoebic 
dysentery (1), Aeromonas sp. (1) 

53 27,074 
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Although improvements are being made in some areas, the burden of water-related disease 
remains significantly higher in the eastern, compared to the western, part of the European 
region. The Standardized Death Rate from diarrhoeal diseases for children under five years of 
age per 100 000 fell in the Commonwealth of Independent States (CIS) from 70.03 in 1993 to 
21.58 in 2001 and in the Central Asian Republics from 176.26 to 44.63. Nevertheless, the 
burden remains much higher than in the 15 countries of the EU where the rate was 0.64 in 
1993 and decreased to 0.36 in 2001. A similar picture is shown by the incidence of viral 
hepatitis A per 100 000. In the CIS it fell from 186.76 to 86.28 between 1993 and 2001; and 
in the Central Asian Republics from 395.52 to 142.69. In the EU-15, the decrease was from 
7.61 to 4.71 in the same period. These figures highlight the need to achieve common, high 
standards of drinking-water quality, and reduce the burden of diarrhoeal disease attributable to 
poor water, sanitation and hygiene. For this reason this indicator was proposed. In addition, 
the indicator responds to a requirement by Article 8 of the UN/ECE Water Protocol, which 
requires that: 

The Parties shall each, as appropriate, ensure that: 

(a) Comprehensive national and/or local surveillance and early-warning systems are 
established, improved or maintained which will: 

(i) Identify outbreaks or incidents of water-related disease or significant threats of such 
outbreaks or incidents, including those resulting from water-pollution incidents or extreme 
weather events. 

This indicator is recommended for further development. Although localised data for this 
indicator can be obtained from a variety of sources such as community–based and surveillance 
programmes as well as specialised surveys, these are all likely to lead to an underestimation of 
the number of outbreaks. Inconsistencies in the estimates also occur between different areas or 
reporting periods because of variations in referral rates, in diagnosis and in reporting methods 
and accuracy.  

 

Burden of disease – incidence of cholera, typhoid fever, ECEH2 and shigellosis 

Current monitoring systems do not allow the differentiation of the disease burden between 
infants and children, but indicate a high mortality from diarrhoeal diseases, especially in the 
Eastern part of the Region. This indicator is recommended for further development. As 
discussed above, localised data for this indicator could be obtained but inconsistencies in 
reporting are likely. It is recommended for inclusion at a future date. 

Although over 90% of the European Region’s population is estimated to be covered by an 
improved water supply, in many of the countries of the former USSR, the infrastructure of 
water and sanitation systems needs further development. An estimated 2 million people or 
more in the European Region do not have access to clean water, thus exposing children to a 
high risk of diarrhoeal diseases.  

Disease outbreaks related to water continue to occur also in the most economically developed 
European countries. The main cause of outbreaks is often contamination of the raw water 
supply combined with missing or faulty disinfecting procedures.  

                                                 
2 E. coli enterohemorrágica 
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 In the fifteen years from 1988 - 2002, Norway recorded 72 outbreaks, affecting a total of 
10 616 persons, due either to contamination and/or failed disinfection.  

 The United Kingdom reported 26 outbreaks of waterborne infectious intestinal diseases in 
England and Wales in the period 1992 - 1995 with the most important case affecting 575 
people.  

 Important outbreaks occur, for example, in areas with small unchlorinated supplies 
(Finland, 463 cases of gastroenteritis in a population of 8,600; nationally 14 waterborne 
epidemics in the period 1998 - 1999 with 7 300 cases of illness), or in settings where 
people gather in considerable densities (Sweden, 500 people, ski resort; Italy, tourism 
area, 344 people).  

Although improvements are being made in some areas, the burden of water-related diseases 
remains significantly higher in the eastern, compared to the western, part of the European 
region. The Standardized Death Rate from diarrhoeal diseases for children aged under five per 
100 000 fell in the Commonwealth of Independent States (CIS) from 70.03 in 1993 to 21.58 
in 2001 and in the Central Asian Republics from 176.26 to 44.63. Nevertheless, the burden 
remains much higher than in the 15 countries of the EU where the rate was 0.64 in 1993 and 
decreased to 0.36 in 2001. A similar picture is shown by viral hepatitis A incidence per 100 
000. In the CIS it fell from 186.76 to 86.28 between 1993 and 2001, in the Central Asian 
Republics from 395.52 to 142.69. In the EU-15, the decrease was from 7.61 to 4.71 in the 
same period. Much, therefore, still needs to be done, especially in the eastern part of WHO's 
European Region, to achieve common, high standards of drinking-water quality, and reduce 
the burden of diarrhoeal disease attributable to poor water, sanitation and hygiene. For these 
reasons the following indicator has been proposed to be introduced in the future. 

 

Reliability of the water supply 
There are many health benefits to be gained from a reliable water supply. This indicator 
measures the proportion of the child population that has access to a water supply that is 
functioning time during a particular known time period. At present the data to compute this 
indicate is unlikely to be available but in some cases may be available from the water supplier 
and in some cases the MOH. It is recommended for inclusion at a later date. 

 

 



1.1 Setting the information base 
Methodological guidelines for a core set of indicators 

Annex I Methodological Guidelines 20 

Indicators for CEHAPE RPG II 

 

Developmental process 

The initial phase of developmental work of the WP2 consisted in proposing a comprehensive 
list of indicators designed to monitor the implementation and effectiveness of actions taken to 
achieve the Regional Priority Goal 2.  Indicators proposed were developed by two approaches. 
First, the indicators already tested and recommended by the ECOEHIS project were adjusted 
from the perspectives of CEHAPE.  Second, the group identified and developed new 
indicators by reviewing the evidence of linking children’s health to environmental exposure 
and policy actions.  A set of draft methodology sheets was prepared for a number of proposed 
indicators. 

At the First Technical Meeting of ENHIS in Bonn (February 2005) a group of experts 
convened to select a smaller set of indicators from the comprehensive list of indicators 
initially proposed.  The selection of indicators followed the criteria of scientific evidence, 
policy relevance and applicability at an international scale.  As a result, eight indicators were 
selected to monitor the implementation and impact of policies and actions aimed at achieving 
the objectives of the CEHAPE Regional Priority Goal II.   

Since the Bonn meeting a detailed methodology sheet was developed for each selected 
indicator.  This involved three major tasks: 1) development of a specific technical definition, 
2) elaboration of a computation method for each indicator and, 3) check-up of data availability 
in international sources.  The work involved consultation with several experts in each of the 
subject areas who provided input on the components (variables) of each indicator, on the most 
appropriate methodology for calculation, and on the current and prospective availability of 
data in international data sources. The set of final methodology sheets is included in Annex I. 

The process of development of the methodology sheets served as a screening to determine the 
need for feasibility testing in participating countries of each of the indicators, based on the 
actual and predicted data availability in international data sources.  The input from experts and 
the search for data availability also revealed that some indicators could not be considered at 
this time for the core set, and were tentatively put in an extended set.   As a result selected 
indicators were classified as: 

 

Indicators that did not require feasibility testing, which included 

a. Indicators adjusted from ECOEHIS 

b. Indicators available from international databases 

c. Indicators that required feasibility testing. 

d. Indicators recommended for an extended set. 

 

The following table includes the selected indicators classified in one of the three categories. 
While it is not a complete set of indicators, they are solidly based on scientific evidence of the 
link between environmental factors and children’s health, and their feasibility and usefulness 
can be predicted by the existence of data in international databases. 
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Out of the eight indicators selected, four were available in international data sources and did 
not need to be tested in the participating countries. One indicator (mode of child 
transportation to school) was recommended for the extended set. 
 

Justification and data availability of indicators  

Core set of indicators 

 

Mode of child transportation to school 

Covering item “c” of the RPG 2, this indicator measures the percentage of children that travel 
to school by different modes of transport (car, walk, bicycle and public transport).  The mode 
of children transportation to school can provide a direct measure of exposure to risk as well as 
an indirect measure of the efforts made to promote healthy and sustainable transportation 
modes of transport for children.  By examining accident effects in combination to the mode of 
child transportation, it may be possible develop specific policies aimed at achieving a 
reduction in mortality and injuries and a promotion of health mobility. 
 
Children mortality due to road traffic accidents 

Covering overall RPG 2, this indicator measures mortality by different modes of accident 
including pedestrians, bicyclists, car occupants and motorcyclist. The indicator is a direct 
measure of effect and will reflect the impact of efforts and actions aimed at reducing the 
health consequences of traffic accidents.  Changes in the indicator should be due to reduction 
in total traffic volume, greater segregation of pedestrian from road traffic accident, 
improvement in: road design, traffic management, vehicle safety, environmental conditions.  
 
Policies to reduce mortality from traffic accidents 
Covering item “b” of RPG 2, this indicator measures the implementation and degree of 
enforcement of a set of policies that have been demonstrated to reduce traffic mortality. The 
indicator provides a general measure of the capability to implement policies for reducing child 
traffic injury and mortality that can be analyzed in combination with effect and exposure 
indicators to evaluate the implementation of RPG 2.   
 
Mortality from external injuries: overall RPG 2 

Covering overall RPG 2, this indicator measures mortality from different type of external 
causes, excluding traffic. The indicator is a direct measure of effect and its interpretation is 
straightforward. Monitoring mortality due to external injuries is necessary in order to evaluate 
trends, make comparisons and evaluate the effectiveness of policies. Changes in mortality will 
reflect the impact of efforts and actions aimed at reducing mortality from external causes, 
such as safer product and environmental design, education and policy / legislation.  

 
Policies to reduce mortality from unintentional injuries unrelated to traffic accidents 

This indicator, covering item “b” of RPG 2,  measures the implementation and degree of 
enforcement of a set of policies that have been demonstrated to reduce the number and 
severity of injuries by external causes.  The indicator provides a general measure of the 
capability to implement policies for reducing child injury and can be analyzed in combination 
with effect indicators to evaluate the impact of policies.  
Prevalence of overweight and obesity in children 
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The prevalence of child obesity is increasing rapidly worldwide, and it is a major child public 
health issue requiring action. Covering the obesity-related items of RPG2, the indicator 
measures the percentage of adolescents who have an adequate weight, overweight and obese.  
Prevalence of obesity is a direct measure of effect, so interpretation in terms of the indicator is 
straightforward. The indicator can be analyzed in combination with other indicators in the 
DPSEEA framework (such as physical activity indicators) in order to evaluate trends as well 
as the effectiveness of health promotion policies and education. 
 
Percentage of physically active children 
Physical activity is a protective factor for health problems such as obesity, type II diabetes and 
overweight, and a range of chronic diseases. However, levels of inactivity are alarmingly high 
and physical inactivity is a major public health problem. Covering overall RPG 2, this 
indicator measures the percentage of children reporting to be physically active for a total of 1 
hour per day on a given number of days. The indicator can be analyzed in combination with 
effect (prevalence of obesity) and action (health promotion policies) in order to evaluate the 
effectiveness of such policies.    
 
Policies to reduce child obesity 
This indicator measures the implementation of a set of policies implicitly recommended in the 
WHO Strategy on Diet, Physical Nutrition and Health and the WHO Food and Nutrition 
Action Plan for the European Region of WHO for 2000-2005.  Covering the obesity-related 
items of RPG2, this indicator will provide a picture of the degree of government efforts, 
commitment and willingness to implement policies and actions in accordance with the 
strategies listed above, for bringing about a reduction of obesity. A high score should be 
interpreted as a broad indication of increased capability, willingness and commitment. 

 

Extended set of indicators 

 
Mode of child transportation to school 

The indicator mode of chid transportation to school was found to be available from the 
European Common Indicators, which are focused on monitoring environmental sustainability 
at the local level.  The  indicator was considered an indicator valid for local use, as patterns of 
transportation will likely differ from urban to rural settings and for cities of different sizes.  A 
calculation of a national estimate from local values for cities of a minimum size is considered 
as a potential approach to make comparisons of European cities.  On the other hand, this 
indicator is being piloted in a small number of countries by the Health Behavior in School 
Children Survey, and it may be available from the next survey. However, a national data on 
child transportation to school is not available at this point.  Based on the current availability 
and that it is considered to be an indicator more valid for local use than for national or 
international use, it was recommended to be included in the extended set. 
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Indicators for CEHAPE RPG III 

 

Developmental process 

The initial phase of developmental work of the WP2 consisted in proposing a comprehensive 
list of indicators designed to monitor the implementation and effectiveness of actions taken to 
achieve the Regional Priority Goal 3. Indicators proposed were developed by two approaches. 
First, the indicators already tested and recommended by the ECOEHIS project were adjusted 
from the perspectives of CEHAPE. Second, the group identified and developed new indicators 
by reviewing the evidence of linking children’s health to environmental exposure and policy 
actions. 

During November and December several experts and WHO employees proposed a large 
number of possible indicators. The proposals were discussed and revised during several 
telephone conferences resulting in that methodology sheets were prepared for ten indicators. 
During the February meeting in Bonn these indicators and sheets were discussed. The number 
was slightly reduced, and a couple of indicators (on dampness and mould in housing, and 
traffic exposure) that had been proposed for other RPGs were moved to this goal on air 
pollution and respiratory disease, leaving still ten indicators. In several of these, the 
definitions and methods were slightly adjusted so that they would harmonize better with 
indicators previously developed in the ECOEHIS project. 

It was recognised that for several of the proposed indicators data is not currently available in 
many countries. However, it was stressed that these indicators concerned important issues in 
respect to children’s environmental health and that the presence of these indicators could 
encourage efforts to find means to collect this data. This was especially relevant as to the 
indicators of exposure to pollutants from biomass fuels from cooking and heating, and the 
presence of humidity and mould problems or insufficient ventilation in schools and day care 
centres. 

Of the ten indicators, three were amended of indicators developed in ECOEHIS, and for 
another four it was considered that international data is available. Three indicators; “Children 
exposed to heating and cooking related combustion products”, “Children living in proximity 
to heavily trafficked roads”, and “Children going to schools with indoor air problems” were 
screened through a testing procedure in several countries during the spring. The traffic 
indicator was regarded as highly relevant, while the others were regarded as slightly less 
important. However, for all three indicators data availability was poor. 

The results of the screening have been discussed in the working group. The testing was 
performed mainly in more developed European countries, and for the cooking and heating 
indicator, policy relevance should be even higher in some countries in the eastern part of 
Europe. Furthermore, efforts have been made to investigate further the data availability. For 
some of the indicators, there is today still a need to rely on data from international multi-
centre studies. The methodology sheets have been adjusted according to this. However, in 
principle, in should be possible to include questions from these indicators in recurrent national 
surveys or censuses, thus increasing the presence and knowledge of these important aspects of 
children’s health. 

The conclusion from the working group has been to include the traffic and the cooking and 
heating indicators in the core set, and to put the indicator on indoor environment in children’s 
institutions in the extended set. 
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Justification of the indicators and data availability 

 

Core set of indicators 

 
Policies to reduce children’s exposure to tobacco smoke 

The relationships between respiratory disease and exposure to environmental tobacco smoke 
are well known, and action against tobacco use on the community level is essential. Such 
policies should be aimed both at creating smoke free areas in public places and promoting a 
smoke free life style in young people. This indicator is only slightly adjusted from the 
indicator proposed in ECOEHIS, to account for children’s environments and policies aimed at 
young people. The data needed is presence of legislation and policies, which should be 
available. 
 
Prevalence of allergies and asthma in children 
The prevalence of allergies and asthma has increased in recent decades, being one of the 
motives of the Regional Priority Goal III. The relation between asthma and allergy in children 
is complex, and probably different in different age groups and perhaps also between countries. 
Airborne pollutants or other environmental exposures may contribute to the burden of disease 
and this indicator may be used as a measure of susceptibility towards air pollution, in the 
population of children. The indicator also gives information on the need of reducing exposure 
to airborne pollutants, due to an increase of the sensitive part of the population. Data could be 
found from national and international statistics, surveys and national censuses. 

 
Infant mortality due to respiratory diseases 
According to a recent systemic review by WHO, the evidence is sufficient to infer a causal 
relationship between particulate air pollution and respiratory deaths in the post-neonatal 
period. However, the association between respiratory mortality and air pollution is not simple. 
Many different factors contribute to the disease and affect mortality, and the interpretation 
should be done with care. Data on infant deaths due to respiratory illness may need to be 
obtained from a variety of different sources. In most European countries, national statistics are 
collated, based on death certification.  
 
Children’s exposure to air pollutants in outdoor air 

There is evidence that the concentration of NO2, SO2, ozone and particulate matter in outdoor 
air is related to respiratory effects in children like impaired development of lung function and 
asthma. This indicator is basically the same as the one developed in ECOEHIS, but 
calculating the number of children exposed, instead of the whole population. The indicator 
was tested in ECOEHIS and the data availability was regarded as satisfactory. 

 
Children living in homes with dampness problems 

Exposure to high levels of relative humidity and moulds are known threats to health and 
reduce the quality and adequacy of the dwelling. Increased humidity encourages the growth of 
mould and the production of fungal spores and house dust mites, known respiratory allergens. 
It has been shown that mould allergy is related to a more severe asthma and that living in a 
damp building will at least double the risk of developing asthma. This indicator is also 
amended from ECOEHIS, but slightly adjusted to children’s age groups. It uses the 
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EUROSTAT SILC (variable HH040) on dampness-related problems, and the data should be 
available. 

 
Children exposed to environmental tobacco smoke (ETS) 
The indicator is essential in assessing respiratory effects of air pollution. Environmental 
tobacco smoke, ETS, is a major indoor pollutant consisting of particulates and a variety of 
organic compounds. Especially maternal smoking has been shown to be related to the 
incidence and prevalence of asthma and obstructive bronchitis in children. Children, and 
especially infants, are extremely vulnerable to ETS as they spend most of their time in the 
dwelling and in the very proximity of the adults. During adolescence, a substantial part of 
exposure to ETS is also due to smoking among friends and schoolmates. This indicator may 
be interpreted as to show risk of developing asthma or obstructive bronchitis for children 
exposed at home and in other environments. However, although data on smoking is routinely 
collected in most countries, data on exposure to ETS is not. At the present, data may be 
obtained from international multi-centre studies. 
 
Children exposed to heating and cooking related combustion products 
When applied, combustion of biomass fuels in poorly vented stoves and fires for cooking and 
heating is a major source of indoor pollution. Potential health effects include acute respiratory 
infection, chronic pulmonary disease, cancer, and tuberculosis, as well as non-respiratory 
effects. In developing countries, cooking and heating with biomass fuel is a major 
environmental health concern. However, also in other societies the use of gas stoves is 
common, and in developed countries with large forests, wood are often used for heating. This 
indicator has been adjusted to harmonize with the WHO Millennium indicator on biomass 
fuels. Data on household use of solid fuel may be obtained from several sources, but, so far, 
data on the proportion of children living in such homes may be obtained from international 
multi-centre studies. 
 
Children living in proximity of heavily trafficked roads 
The indicator is useful as a general indicator representing the collective risks from road traffic. 
Road traffic represents an important source of risk for children, affecting both respiratory 
illness due to exposures to vehicle emissions and physical injuries due to accidents. There is 
also a risk that noise from traffic may result in sleep disturbance and increased stress. 
Children are more prone to physical injury and because they are likely to be less aware of the 
dangers to which they are exposed, are less easily seen and avoided by vehicles drivers, and in 
many cases spend more time as pedestrians, including playing on the streets, than do adults. 
Today, the data availability may be a problem. It is proposed that the indicator may be 
computed using either traffic counts or self-reported traffic density collected by 
questionnaires. The latter has repeatedly been used in different surveys. 
 
 

Extended set of indicators 

The following indicators are recommended for inclusion at a later date. 
 
Hospital admissions and emergency rooms visits due to asthma in children 
The prevalence of asthma has shown a marked increase in recent decades, in almost all 
countries of the world. The young and elderly are especially at risk. Many possible risk 
factors have been identified; one of the most important is exposure to ambient air pollution, 
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particularly from road traffic. With caution, this indicator may be used to indicate the effects 
of exposure to ambient air pollution. It can be used at the national and international scale to 
monitor trends in asthma prevalence in order to help prioritise policy action, to map and 
compare the distribution of the disease between regions or countries, to assess the health 
burden and associated costs of air pollution, and to assess the effectiveness of intervention 
strategies aimed at reducing the health effects of air pollution.  
 
Children going to schools with indoor air problems 
Apart from the home, schools and day care centres provide the major indoor environments for 
children. This indicator highlights two environmental factors of these premises; the presence 
of dampness problems and low ventilation rate. There is evidence that moisture problems or 
mould growth in schools and day care are related to an increase in respiratory infections and 
asthma in children. Building ventilation is a means to reduce airborne pollutants from the 
indoor environment. However, it is known that in schools, building ventilation is often below 
standards, resulting in elevated concentrations of particles and various gaseous compounds, 
which are related to respiratory health in the pupils. This indicator is important in addressing 
children environmental health, but so far data availability is poor. In some countries data may 
be obtained from national surveys or research activities. 
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Indicators for CEHAPE RPG IV 
 

Developmental process 

The initial phase of developmental work of the WP2 consisted in proposing a comprehensive 
list of indicators designed to monitor the implementation and effectiveness of actions taken to 
achieve the Regional Priority Goal 4. Indicators proposed were developed by two approaches. 
First, the indicators already tested and recommended by the ECOEHIS project were adjusted 
from the perspectives of CEHAPE. Second, the group identified and developed new indicators 
by reviewing the evidence of linking children’s health to environmental exposure and policy 
actions.  A set of draft methodology sheets was prepared for a number of proposed indicators. 

As of February 2005, a total of 39 indicators remained from the initial set of 116 indicators 
with draft methodology sheets.  Out of 43 indicators related to RPG4, 11 were selected for 
further development. Of these, a total of 7 were not part of the feasibility test carried out. One 
of these, “Incidence of melanoma under 50 years old”, has been adjusted from the ECOEHIS 
set of already tested indicators and 6 have been proposed to form part of the core set because 
of data availability at the International level. These 6 are:  “Percentage of children exposed to 
harmful noise at school”, “Incidence of childhood cancer”, “Leukemia and solid tumours”, 
“Injuries among child labourers”, “Children’s exposure to chemical hazards in food”, “POPs 
in human milk”, and “Adoption of international conventions”. 
 

New ENHIS indicators to form part of the core set that underwent feasibility testing were an 
action indicator, “Policies to reduce children’s exposure to UV”, and an exposure indicator 
“Blood lead levels in young children”. After the feasibility test these two RPG 4 indicators 
will be proposed to the core set.  Two out of seven countries participating in the feasibility test 
had data on young children’s blood lead levels. Two indicators to be considered part of the 
Extended set that underwent the feasibility test were “Percentage of children with hearing 
loss and reporting tinnitus” and “Radon levels in schools”.  

 

 

Justification of the indicators and data availability 

 

Extended set of indicators 

 
Percentage of children exposed to harmful noise at school 

Regional Priority Goal IV of CEHAPE indicates the need for action to “protect children from 
exposure to harmful noise (such as aircraft noise) at home and at school”.  Schools are places 
where teachers and children spend a large amount of time and where they are exposed to 
many health threats. The potential health effects of community noise include hearing 
impairment; startle and defence reactions; aural pain; ear discomfort speech interference; 
sleep disturbance; cardiovascular effects; performance reduction; and annoyance responses. 
These health effects, in turn, can lead to social handicap; reduced productivity; decreased 
performance in learning; absenteeism in the workplace and school; increased drug use; and 
accidents. Schools should ensure the best possible conditions for children’s physical and 
intellectual development, and noise is one of the main factors that adversely affect these 
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conditions.  Since noise map data will be available by 2008 according to EU Noise Directive, 
the ENHIS project did not test this indicator. 

 
Percentage of children with hearing loss and reporting tinnitus 

RPG IV of CEHAPE states that Member States commit to reducing the risk of disease and 
disability arising from exposure to physical agents such as excessive noise. Very loud noise, 
such as at concerts, toys, computer-games and through headphones, is a health risk. Such loud 
noise can be at the origin of development of tinnitus and of hearing impairment among 
children and teenagers. It is estimated that 20% of young people across Europe are 
overexposed to loud music and so at immediate risk of hearing loss of more than 25dB.  

Main sources are personal stereo players, loud music (rock concerts, bars, discotheques, etc.), 
sports, shooting, arcade games, fireworks, and a range of toys. Data availability for this 
indicator is an issue since standardized surveys are not carried out in most counties. Thus, 
testing of this indicator would be needed. 

 
Actions to lower children’s exposure to UV 

RPG4 of CEHAPE recommends, “implementing policies to raise awareness and endeavour to 
ensure reduction of exposure to UV radiation, particularly in children and adolescents”. 

There is clear evidence on the base of epidemiological and experimental studies that solar 
radiation, broad UVR, and sun beds cause skin cancers. Tendency of exposure to UV is 
currently growing. Beach frequentation during summer, and holidays to sunny countries 
during winter are more frequent now than decades before. Sun bed use is well spread. 25 per 
cent of Northern European artificial sun bed users are in the 16-24 year-old group. In France 
and Northern countries, melanoma incidence is growing. Incidence of other skin cancers is 
more difficult to assess for reasons of reliability. Sun exposure during childhood and 
adolescence appears to set the stage for the development of both melanoma and non-
melanoma skin cancers in later life. A significant part of a person’s lifetime exposure occurs 
before age 18, and children have more time to develop diseases with long latency, more years 
of life to be lost and more suffering to be endured as a result of impaired health. In our 
countries, some simple recommendations decrease clearly exposure to UV for children 
(sunglasses, hat, t-shirt during all the day and no frequentation of the beach between 12 and 
16 h). More caution can also be taken taking into consideration the daily global solar UV 
Index. Prevention of exposure to UV is therefore a public health concern for children. About 
children, the relevant information concerns exposure assessment and prevention actions, since 
cancer, cataract, or ageing of the skin happen in adulthood. The aim of the indicators is to 
measure the degree of implication in policy of the country against UV exposure concerning 
children. Tourism industry representatives/players can play a crucial role in minimizing the 
risks associated to sun exposure by disseminating information to their clients and by taking 
into account some few, but very important measures in their facilities as well as tourism 
services. Testing of this indicator is required. 

 
The distribution of radon levels in schools 

Radon gas and its decay products are well known pulmonary carcinogens. It is estimated to 
cause around 10 % of lung cancers in Europe. There is no epidemiological evidence that 
indoor radon exposure during childhood causes more lung cancers than exposure during 
adulthood. If child body is considered as more sensitive to ionizing radiation effects (cf. 
beginning of the text), epidemiological studies are in favour of a decrease in risk with lag 
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since exposure. Furthermore, there is suspicion on the base of ecological studies and 
radiobiological hypothesis that natural alpha radiations to the marrow due to indoor radon 
exposure could explain 14% of leukaemia. Such a hypothesis is not proved by case-control 
studies, but the expected excess is weak and case-control studies do not have the power to 
show the suspected relation. Reducing radon levels in school and school measurements is 
technically feasible with acceptable cost-effective results. Therefore it is relevant and 
important to assess radon exposure in schools and schools and launch action to reduce them. 
Indicators are then necessary to assess the evolution of the public health problem and the 
success of action programs. 

 

Incidence of melanoma under 50 years old 

CEHAPE RPG4 recommends implementing policies to raise awareness and endeavour to 
ensure reduction of exposure to UV radiation, particularly in children and adolescents. There 
is clear evidence on the base of epidemiological and experimental studies that solar radiation, 
broad UVR, and sun bed cause skin cancers. Tendency of exposure to UV is currently 
growing. Beach frequentation during summer, and holidays to sunny countries during winter 
are more frequent now than decades before, sun bed uses is well spread. In France and 
Northern countries, melanoma incidence is growing even for young persons. Incidence of 
other skin cancers is more difficult to assess for reasons of reliability. Sun exposure during 
childhood and adolescence appears to set the stage for the development of both melanoma and 
non-melanoma skin cancers in later life. A significant part of a person’s lifetime exposure 
occurs before age 18, and children have more time to develop diseases with long latency, 
more years of life to be lost and more suffering to be endured as a result of impaired health. 
Furthermore experts consider that exposure to UV up to 18 year old has impact on incidence 
of melanoma before 50. Prevention of exposure to UV and monitoring of its consequences is 
therefore a public health concern for children. Data is available from IARC so no testing is 
required. 

 

Incidence of childhood cancer: Leukemia and solid tumours  

Leukaemia is the most common form of childhood cancer. The incidence of childhood 
leukaemia has increased dramatically in the 20th century and mainly affects the under five 
year olds. Environmental factors have been linked to the development of leukaemia.  If this is 
the case, environmental preventive measures will help to reduce the incidence of this disease. 
In order to assess the potential public health problem it is important to assess the incidence of 
leukaemia in childhood. 

 

Work injuries among employees under 18 years old 

Work accidents are indicative of hazardous working conditions. They also serve as an 
indication for increased safety measures and training for workers of legal age. 

 

Children’s exposure to chemical hazards in food 

Children generally consume more food on a body weight basis as adults and may be more 
susceptible to certain types of toxicity such as neurotoxicity. Children often consume more 
fruits and vegetables resulting in higher intakes of pesticide residues. 

POPs in human milk 
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Human milk is a medium that has been used for assessing exposures to dioxins and 
polychlorinated biphenyls (PCBs) and other Persistent Organic Pollutants (POPs).  Dioxins 
and PCBs enter humans largely as contaminants of dietary intake of animal products, where 
they are sequestered in adipose tissue. With long half-lives, they persist and accumulate in 
humans as they do in other environmental compartments. As levels are in equilibrium with 
other body lipids, their levels in breast milk serve as indicators of past human exposures and 
thus environmental emissions and food contamination. 

 

Blood lead levels in young children 

This indicator will help monitor the progress of achieving CEHAPE Regional Priority Goal – 
Chemical safety that states that European countries commit to reducing the risk of disease and 
disability arising from exposure to hazardous chemicals such as heavy metals.  Lead is one of 
the most widely used heavy metals in industrialized countries. There is sufficient evidence for 
a causal relationship between exposure to lead and neurobehavioral deficits in children.  
Blood lead levels (BLLs) are one of the most reliable and well-studied biomarkers of 
exposure to lead for children.  

The indicator is based on the knowledge that BLLs provide a general measure both of 
exposure to lead in the environment, and of potential health effects.  Children under 6 are 
identified as the vulnerable group. Even low levels of exposure to lead can result in IQ 
deficits, learning disabilities, and behavioural problems, stunted or slowed growth, and 
impaired hearing. At increasingly high levels of exposure, a child may suffer kidney damage, 
become mentally retarded, fall into a coma, and even die from lead poisoning. Young children 
tend to receive high doses of lead (e.g. in utero, hand-mouth behaviour, or playing in polluted 
areas), and are particularly susceptible to neurological and developmental effects. The average 
of blood lead levels in young children shows the status and trends of lead exposure over time 
to monitor the effectiveness of policy actions.  National or local data can be used to estimate 
the average BLLs of representative sample of children aged less than 6 years.  The best data 
source for this indicator is the national surveillance/screening data.  The data should represent 
the BLLs of general children population as much as possible.  If nationally representative data 
is not available, data from special research could be used to estimate the national level.  
Considering the varying data collection methods and data quality between the countries, 
international comparison of this indicator should therefore be made with caution. 

 
Ratification of international conventions listed in CEHAPE 

Ratification at the international level of International Conventions relevant to CEHAPE RPGs 
will provide a picture of the ratification and thus reflect the progress towards fulfilment of the 
conventions. CEHAPE RPGs call for the ratification of a number of International 
Conventions relevant to issues covered in this priority area. The Conventions listed are: 
 The Stockholm Convention on Persistent Organic Pollutants 

 The Basel Convention on the Control of Transboundary Movements of Hazardous Wastes 
and their Disposal 

 The Rotterdam Convention on the Prior Informed Consent Procedure for Certain 
Hazardous Chemicals and Pesticides in International Trade 

 The International Labour Organization (ILO) Convention 182 dealing with the Most 
Hazardous forms of Child Labour 
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 Protocol on Water and Health to the 1992 Convention on the Protection and Use of 
Transboundary Watercourses and International Lakes (“implementation”) 

 Framework Convention on Tobacco Control (“implementation”) 

The adoption of such conventions would provide an idea of the country’s policy actions 
related to RPG issues. Ratification is consent of a State to become a Party and be bound by a 
Convention. Acceptance, approval, and accession have the same legal effects as ratification. 
Each state’s domestic constitutional law establishes the procedure on approval of ratification, 
and then it becomes effective when it is deposited with the depositary. By the process of 
ratification, a nation becomes a State Party under international legal obligations, whereas 
signature is the first step declaring an intention to become a Party to the Convention. 

The instruments of ratification are deposited with the UN Secretary-General for the first three 
conventions, while the ratification of ILO Convention 182 is registered with the Director-
General of the International Labour Office. http://untreaty.un.org/ Data of ratification status is 
also available through Secretariats of each convention. 
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Methodology sheets of indicators for CEHAPE RPG I 
 
Waste water treatment  DPSEEA 

Issue CEHAPE Regional Priority Goal 1: ensure safe water and adequate sanitation; action points a 
and b.  

Justification 
for this 
indicator 

This indicator assesses the potential level of pollution from domestic point sources entering 
the aquatic environment resulting in adverse implications for public health, and monitors 
progress towards reducing this potential. In terms of child health the indicator measures the 
percentage of the population for which the potential chain of infection by the ‘faecal-oral’ 
route is broken by the sewage disposal system.  

Definition of 
indicator 

Percentage of the child population (under 19 years) served by sewerage connected to a waste 
water treatment facility that produces a regulated effluent discharge monitored by the 
competent authorities, or to an alternative safe local waste water disposal system e.g. septic 
tank. 

Underlying 
definitions and 
concepts 

Waste water: fluid waste originating from household activities associated with daily human 
life, e.g. use of toilets, bathing, washing, cleaning, nutrition, food preparation, laundering, 
personal hygiene. 
Waste water treatment: any process that produces an effluent quality in compliance with the 
conditions set by the competent authorities responsible to implement EU and/or associated 
national legislation. 

Specification 
of data needed 

The number of the child population served by sewerage connected to a waste water treatment 
facility defined above.  
The total number of so connected children (Pcw)   
The total of the child population in a community (Pc)   

Data sources, 
availability 
and quality 

Data may be available from relevant administrative authorities, both national and local. In a  
case where only household data are available, it can be converted to child  population based 
data using the average numbers of children living in a household in the relevant region. 
At the international level, data are available from OECD and Eurostat (for the EU and 
accession countries with the exception of Latvia and Romania). 

Computation The indicator Wc can be computed as:  
 
Wc = 100 * Pcw /Pc where: 
 
Pc  is the total number of children in the community or area under consideration 
Pcw  is the number of children served by sewerage connected to a modern waste water 
treatment facility or a safe local waste water disposal system 

Units of 
measurement 

Percentage 

Scale of 
application 

Local (urban), national, and international 

Interpretation A high percentage indicates a high percentage of the child population for which the potential 
‘chain of infection’ by the faecal oral route is interrupted by the sewage disposal system.  

Linkage with 
the other 
indicators 

Pressure: Waste water treatment 
State: Inappropriate effluent disposal can cause exceedance of recreational water criteria  for 
the microbiological parameters; exceedance of EU guidelines for microbiological parameters 
in water intended for human consumption and water intended for abstraction before 
treatment. 

Related data, 
indicator sets, 
and websites 

Water Supply and Sanitation Sector Questionnaire WHO/UNICEF Global Assessment 2000: 
http://www.who.int/water_sanitation_health/Globassessment/GlobalTOC.htm 
UN Centre for Human Settlements The Global Urban Observatory Database: 
http://www.unhabitat.org/guo/index1.asp 

See also Core Set of Environmental Indicators: 

http://ceroi.net/ind/matrix.asp 
The EEA indicators: 
 http://themes.eea.eu.int/Specific_media/water/indicators  
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WHO-UNECE Protocol on Water and Health, Article 6:  
http://www.internationalwaterlaw.org/RegionalDocs/UN_ECE_Protocol.htm 
(or http://www.euro.who.int/Document/Peh-ehp/ProtocolWater.pdf) 
The Council Directive of 21 May 1991 concerning urban waste water treatment 
(91/271/EEC) is available at:  
http://europa.eu.int/comm/environment/water/water-urbanwaste/directiv.html.   
The Commission website on urban waste water treatment is available 
at:http://europa.eu.int/comm/environment/water/water-urbanwaste/index_en.html. 
The Council Directive of 8 December 1975 concerning the Quality of Bathing Water 
(76/160/EEC): 
 http://europa.eu.int/water/water-bathing/directiv.html 
OECD Environmental indicators: 
 http://www.oecd.org/pdf/M00019000/M00019613.pdf 

Policy/ 
regulatory 
context 

The Council Directive of 21 May 1991 concerning urban waste water treatment 
(91/271/EEC) regulates the collection, treatment and discharge of urban waste water and the 
treatment and discharge of waste water from certain industrial sectors. It sets standards for the 
final effluent quality of regulated waste water treatment facilities. The 91/271/EEC Directive 
is designed to protect the ecological status of receiving waters: it does not require 
microbiological analysis of effluents discharged from waste water treatment facilities.  
 
The Council Directive of 21 December 1975 (76/160/EEC), the Bathing Water Directive, sets 
microbiological standards in the receiving waters where bathing is traditionally practiced by 
large numbers of bathers. Thus, the Directive 76/160/EEC provides the principal health 
protection instrument in Europe for identified bathing waters and sets out to protect public 
health as its principal objective. 
The WHO-UNECE Protocol for Water and Health proposes a reporting scheme  to be 
discussed at the Working Group of Water and Health in Geneva, December 2005. If adopted, 
data related to this indicator will be reported under this scheme.   

Reporting 
obligations 

Practical compliance: Member States shall ensure that all agglomerations are provided with 
collecting systems for urban waste water:  by the end of 2000 for those with a population 
equivalent (p.e.) of more than 15,000, and by 31 December 2005 for those with a p.e. 
between 2,000 and 15,000. 
 

Member States shall ensure that urban waste water entering collecting systems shall, before 
discharge, be subject to secondary treatment or an equivalent treatment: by 31 December 
2000 for all discharges from agglomerations of more than 15,000 p.e.; by 31 December 2005 
for all discharges from agglomerations of between 10,000 and 15,000 p.e, and by 31 
December 2005 for discharges to fresh-water and estuaries from agglomerations of between 
2,000 and 10,000 p.e.  
 

Environmental data: None 
 

Description of policy measures: Member States should by 30 June 1994 have provided the 
Commission with information on the programme for the implementation of this Directive. 
Every two years, member States shall, if necessary, provide the Commission by 30 June with 
an update of this information. 
 

Policy effects and effectiveness: Every two years, the Commission shall review and assess 
the information received and publish a report thereupon. The latest report was published in 
1998. 
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Recreational water compliance DPSEEA 

Issue CEHAPE Regional Priority Goal 1: ensure safe water and adequate sanitation 
Justification 
for this 
indicator 

The indicator provides information on the level of protection in relation with the quality of 
bathing waters. The indicator is relevant for children exposure to bathing water microbial 
quality.  

Definition of 
indicator 

Proportion of identified bathing waters, falling under the Bathing Water Directive definition ( 
which does NOT include artificially constructed swimming pools, during the specified 
bathing season in compliance with the EC mandatory standards for the coliform parameters 

Underlying 
definitions and 
concepts 

The proportion of the bathing water sites exceeding the current imperative values for the 
coliform parameters specified by the European Commission under the Bathing Water 
Directive (76/160/EEC) over the bathing season.  
Total coliforms: 
Imperative 95%<10,000 per 100 ml 
Faecal coliforms or E. coli: 
Imperative 95%<2,000 per 100 ml 
 
Note: these standards are in transition and are likely to change before 2010 

Specification 
of data needed Total number of bathing waters identified for compliance monitoring by the European 

Commission (T) 
Number of bathing waters in compliance with the mandatory (Imperative) coliform standards 
of Directive 76/160/EEC of as defined above (C) 

 Data sources, 
availability 
and quality 

Accurate information on the number of bathing waters and compliant bathing waters are 
available at EU level in the EU bathing water quality report  

Computation The indicator RWC can be computed as 
 
RWC = 100  *  ( C / T )  where:  
 
C is the number of bathing waters in compliance with the imperative coliform standards  
T is the total number of bathing waters identified for compliance monitoring 

Units of 
measurement 

Percentage 

Scale of 
application 

National 

Interpretation Due to different sampling frequencies in EU member states, direct statistical inference on the 
significance of differences in percentage compliance between member countries may be 
problematical. 

Linkage with 
the other 
indicators  

Pressure: Waste water treatment coverage and effluent and disposal policy 
State: Recreational water compliance 
Effect: Sporadic cases of self limiting gastroenteritis and potentially outbreaks of water-borne 
diseases, Diarrhoeal diseases in children and adults 
Action: Appropriate sewage effluent treatment and disposal, appropriate diffuse source 
pollution control to limit, principally, zoonotic pathogen exposures from agriculture and 
finally, management and monitoring of recreational water as recommended in Directive 
76/160/EEC ad into the future by WHO (2003) and CEC (2002, 2004); Management of 
bathing waters 
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Related data, 
indicator sets 
and websites  

Bathing water quality in the EU Directive 76/160/EEC at: 
http://www.europa.eu.int/water/water-bathing/directiv.html 
The EU bathing water quality report for 2000 (annually) at: 
http://www.europa.eu.int/water/water-bathing/report.html 
Data on compliance for the EU-15 with the exception of France for 1992 – 2000 downloaded:  
http://dataservice.eea.eu.int/dataservice/  
Proposal for a revised Directive of the European Parliament and of the Council concerning 
the Quality of Bathing Water COM(2002)581:  
http://europa.eu.int/eur-lex/en/com/pdf/2002/com2002_0581en01.pdf 
WHO 2003 Guidelines for safe recreational water environment (GSRWEs): Vol. Coastal and 
Fresh-waters. Geneva, WHO at: 
http://www.who.int/water_sanitation_health/bathing/srwe1/en/  
The Annapolis Protocol:  
http://www.who.int/water_sanitation_health/bathing/Annapolis.pdf  

Policy/ 
regulatory 
context 

The quality of recreational waters is regulated by the Council Directive of 8 December 1975 
concerning the Quality of Bathing Water (76/160/EEC). The Bathing Water Directive sets 
microbiological standards where bathing is traditionally practiced by large numbers of 
bathers. Thus, Directive 76/160/EEC provides the principal health protection instrument in 
Europe for identified bathing waters and sets out to protect public health as its principal 
objective.   
The Bathing Water Directive is now under revision (CEC, 2002) and it is intended to 
incorporate the microbiological criteria contained in the new WHO Guidelines for Safe 
Recreational Water Environments (GSRWEs, 2003) together with the beach management 
principles in the Annapolis protocol (WHO, 1999), which accommodate real time prediction 
of microbiological hazards for public health protection.  On 24 October 2002, the 
Commission has adopted the proposal for a revised Directive of the European Parliament and 
of the Council concerning the Quality of Bathing Water COM(2002)581. 

Reporting 
obligations Practical compliance: Member States annually submit a comprehensive report to the 

Commission on their bathing water quality. 
 

Environmental data: The following microbiological parameters are noted in Directive 
76/160/EEC: 

• Total coliforms/100 ml * 

• Faecal coliforms/100 ml * 

• Faecal streptococci/100 ml 

• Salmonella/litre  

• Enteroviruses PFU/10 litres 

 * Universally monitored parameters  
 

Description of policy measures: Member States shall take all necessary measures to ensure 
that, within 10 years following the notification of the Directive, the quality of bathing water 
conforms to the limit values. 
 

Policy effects and effectiveness: None 
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Drinking water compliance data  DPSEEA 

Issue CEHAPE Regional Priority Goal 1: ensure safe water and adequate sanitation; action points a 
and b. 

Justification 
for this 
indicator 

This indicator monitors the microbial quality of drinking water from regulated piped water 
supplies. Infectious diseases caused by pathogenic bacteria, viruses and parasites are the most 
common and widespread health risk associated with drinking water. The greatest risk from 
microbes in water is associated with consumption of drinking water that is contaminated with 
human and animal excreta. As it is not possible to monitor for all potential microbes, 
indicator organisms (E. coli) are used. 

Definition of 
indicator 

The indicator refers to regulated public water supplies. 
Proportion of the drinking water samples analysed which fail to comply with the E. coli 
parameter of the EU Directive on the quality of water intended for human consumption. 

Underlying 
definitions and 
concepts 

Number of regulatory drinking water analyses not in compliance with the E. coli parameter 
specified in the EU Directive on the quality of water intended for human consumption.   
Total number of regulatory analyses made by an official monitoring agency or undertaker 
within the defined spatial unit over a given time period (one year).  
This applies to regulated piped water supplies, provided by a licensed water undertaker. 

Specification 
of data needed 

Number of non-compliant samples (E) 
Total number of samples taken from a defined spatial unit (a water supply zone or other 
regional entity defined for regulatory purposes in the member country) over the previous year 
(T)  

Data sources, 
availability 
and quality 

Accurate information on the number of valid drinking water measurements taken from the 
defined spatial area. The results should be available from the relevant monitoring agency or 
from the licensed water undertaker. In all EU countries compliance data are available. In 
some countries, data specifically relating to E. coli parameter are likely to be readily 
available. 

Computation The ‘percentage compliance’ indicator can be computed as: 
        
 ((T-E) / T ) * 100 

Units of 
measurement 

Percentage 

Scale of 
application 

Local to international 

Interpretation It is a potential measure on the state of the drinking water contamination by microbiological 
contaminants and can serve as warning signal requiring further in-depth investigations and 
countermeasures 

Linkage with 
the other 
indicators 

State: Drinking water compliance  
Effect: Chronic and potentially acute illness episodes due to infectious agents in the consumer 
population 
Action: Water safety plans to protect source and supply system integrity together with 
appropriate monitoring systems (EU, 1998; WHO, 2002) 

Related data, 
indicator sets 
and websites 

Council Directive 98/83/EC on the quality of water intended for human 
consumption:http://europa.eu.int/eur-
lex/pri/en/oj/dat/1998/l_330/l_33019981205en00320054.pdf 
Current revision of the WHO Guidelines for drinking water quality: 
http://www.who.int/water_sanitation_health/dwq/guidelines2/en/ 
Rolling revision of the WHO Guidelines for drinking water quality: 
http://www.who.int/water_sanitation_health/dwq/guidelines3/en/  
Water safety plans: 
http://www.who.int/docstore/water_sanitation_health/GDWQ/Updating/draftguidel/2003gdw
q4.pdf  
The UNECE/WHO Protocol on Water and Health: 
http://www.euro.who.int/watsan/MainActs/20030219_1 
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Policy/ 
regulatory 
context 

The quality of drinking water is regulated by the Council Directive 98/83/EC of 3 November 
1998 on the quality of water intended for human consumption: 
http://europa.eu.int/eur-lex/pri/en/oj/dat/1998/l_330/l_33019981205en00320054.pdf  
The EC has not ratified the joint WHO and UN ECE Protocol on Water and Health. 

Reporting 
obligations 

Practical compliance: Each Member State shall publish a report every three years on the 
quality of water intended for human consumption in accordance with the objective of 
informing consumers. Compliance database is being created with DG Environment. 
 

The first report shall cover the years 2002, 2003 and 2004. Each report must include all 
individual supplies of water exceeding 1,000 m³ a day as an average or serving more than 
5,000 persons and shall cover three calendar years and be published within one calendar year 
at the end of the reporting period. 
 

Member States have 5 years i.e. until 25 December 2003 to ensure that the Drinking water 
complies with the standards set, except for Bromate (10 years), Lead (15 years) and 
Trihalomethanes (10 years) 
 

Environmental data: Details not specified. EEA ETC on water is working on establishment of 
WATERBASE regarding the status and quality of European waters. 
 

Description of policy measures: Member States shall take the measures necessary to ensure 
that the quality of water intended for human consumption complies with this Directive within 
2004 
 

Policy effects and effectiveness: Member States shall send their reports to the Commission 
within two months of their publication.  
 

Together with the first report, Member States shall also produce a report to be forwarded to 
the Commission on the measures they have taken or plan to take to fulfil their obligations 
regarding the implementation of the Directive. 
 

The Commission shall examine the Member States’ reports and, every three years, publish a 
synthesis report on the quality of water intended for human consumption in the Community. 
That report shall be published within nine months of the receipt of the Member States’ 
reports.  
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Safe drinking waters DPSEEA 

Issue CEHAPE Regional Priority Goal 1: ensure safe water and adequate sanitation; Refers to 
action point b 

Justification 
for this 
indicator 

Accessibility to safe drinking water is fundamental to lowering the faecal risk and frequency 
of associated diseases. 

Definition of 
indicator 

Proportion of the child population with continuous access to adequate amount of safe 
drinking water in the home.  

Underlying 
definitions and 
concepts 

Safe drinking water: is defined as a piped water supply, providing a sufficiency of water 
available 24 hours per day piped into the property provided by a licensed and regulated water 
undertaker.  

Specification 
of data needed 

 Number of  children (under 19 years of age)  with access to safe drinking water (Nc) (PC)?? 
Total population (Pc) (PT ) ?? 

Data sources, 
availability 
and quality 

Data on number of people living in households receiving a safe drinking water should be 
available from the water undertaker or the regulator. 
Outbreak data are normally available from surveillance centres.  

Computation The indicator can be computed as: 
( Nc/Pc)*100 PC / PT * 100 where: 
 
NC is the number of children with access to safe drinking water 
PC is the total population   
 
The alternative indicator “child population with potentially unsafe drinking water can be 
computed as:  
100 - ( Nc/Pc)*100  100- (PC / PT) * 100 
 
Then add number of outbreaks as an supplementary figure. 

Units of 
measurement 

Percentage 

Scale of 
application 

Regions to international 

Linkage with 
the other 
indicators 

Pressure: Waste water treatment coverage 
Exposure: Potentially unsafe drinking water  
Effect: Chronic illness and potentially acute illness episodes due to toxicant releases to the 
consumer child population 
State:Proportion of drinking water samples analysed, which fail to comply with the E. coli 
parameter of the EU Drinking water Directive. 

Interpretation The indicator gives a crude estimate of the child population with / without access to a piped 
regulated water at home, and therefore potentially exposed to water-related health risks. A 
low percentage suggests actions should be taken to increase child population access to safe 
drinking water and hence, reduce exposure and health risk. 

Related data, 
indicator sets 
and websites 

Current revision of the WHO Guidelines for drinking water quality: 
http://www.who.int/water_sanitation_health/dwq/guidelines2/en/ 
Rolling revision of the WHO Guidelines for drinking water quality: 
http://www.who.int/water_sanitation_health/dwq/guidelines3/en/  
The UNECE/WHO Protocol on Water and Health: 
http://www.euro.who.int/watsan/MainActs/20030219_1 
The right to water: 
http://www.who.int/water_sanitation_health/rightowater/en/  
The Global Burden of Disease study and its application in water, sanitation and hygiene: 
http://www.who.int/water_sanitation_health/dwq/en/iwachap3.pdf  

Policy/ 
regulatory 

Currently, there is no EC legislation regarding the access to drinking water. These statistics is 
not being collected within the framework of the EC legislation. 
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context The EC has not ratified the joint WHO and UN ECE Protocol on Water and Health. However, 
countries in the WHO European Region who have ratified the Water Protocol are required, 
under article 4 to provide adequate supplies of wholesome drinking water which is free from 
any micro-organisms, parasites and substances which, owing to their numbers or 
concentration, constitute a potential danger to human health. Data for this indicator will be 
collected under the proposed reporting scheme for the Protocol on Water and Health , to be 
discussed in Geneva in December 2005. 
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Management of bathing waters  DPSEEA 

Issue CEHAPE Regional Priority Goal 1: ensure safe water and adequate sanitation 
Justification 
for this 
indicator 

This indicator provides a measure of the control of the relevant authorities over bathing water 
safety regarding health related quality issues. 
Management plans for bathing waters are not currently required at EU level, but are being 
promoted by WHO. These are useful in the identification of contamination and will facilitate 
the real time prediction of bathing water quality to allow the public to make an informed 
choice about whether to bathe at a particular location or not. This indicator should be 
reviewed and considered for entry once the amended EU bathing water Directive is brought 
in.  This indicator was developed and tested in the ECOEHIS project as WatSan_A1. 

Definition of 
indicator 

Percentage of identified bathing waters, which are covered by management systems as 
described by WHO (2003).  

Underlying 
definitions and 
concepts 

The management system (WHO, 2003) will facilitate (i) the real time prediction of bathing 
water quality to underpin (ii) provision of informed choice to the bathing public through the 
provision of beach signage and/or equivalent communication methods. Appropriate sewage 
effluent treatment and disposal, appropriate diffuse source pollution control to limit, 
principally, zoonotic pathogen exposures from agriculture and finally, management and 
monitoring of recreational water as recommended in Directive 76/160/EEC ad into the future 
by WHO (2003) and CEC (2002). 

Specification 
of data needed 

The total number of identified bathing waters in a nation or suitable sub-national reporting 
unit (T)  
Number of identified compliance locations covered by management system (M)  

Data sources, 
availability 
and quality 

Country regulators and Governments and eventually the EEA 
 

Computation The indicator can be computed as: 
 
(M/T) * 100 where: 
 
M is the number of identified compliance locations covered by management system 
T is the total number of identified bathing waters in a nation or suitable sub-national reporting 
unit 

Units of 
measurement 

Percentage 

Scale of 
application 

Regional to international 

Interpretation High percentage suggests a reduced exposure and health risk. 
Linkage with 
the other 
indicators  

This indicator is virtually the same as the ECOEHIS indicator, WatSan_A1. 
Pressure: Waste water treatment coverage and effluent and disposal policy 
State: Recreational water compliance 
Effect: Sporadic cases of self limiting gastroenteritis and potentially outbreaks of water-borne 
diseases 
Action: Management of bathing waters 

Related data, 
indicator sets 
and  websites  

Bathing water quality in the EU Directive 76/160/EEC at: 
http://www.europa.eu.int/water/water-bathing/directiv.html 
The EU bathing water quality report for 2000 (annually) at: 
http://www.europa.eu.int/water/water-bathing/report.html 
Data on compliance for the EU-15 with the exception of France for 1992 – 2000 downloaded:  
http://dataservice.eea.eu.int/dataservice/  
Proposal for a revised Directive of the European Parliament and of the Council concerning 
the Quality of Bathing Water COM(2002)581:  
http://europa.eu.int/eur-lex/en/com/pdf/2002/com2002_0581en01.pdf 
WHO 2003 Guidelines for safe recreational water environment (GSRWEs): Vol. Coastal and 
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Fresh-waters. Geneva, WHO at: 
http://www.who.int/water_sanitation_health/bathing/srwe1/en/  
The Annapolis Protocol: 
 http://www.who.int/water_sanitation_health/bathing/Annapolis.pdf  

Policy/ 
regulatory 
context 

Directive 76/160/EEC provides the principal health protection instrument in Europe for 
identified bathing waters, which sets out to protect public health as its principal objective. 
The Bathing Water Directive is now under revision (CEC, 2002) and it is intended to 
incorporate the microbiological criteria contained in the new WHO Guidelines for Safe 
Recreational Water Environments (GSRWE, 2003) together with the beach management 
principles in the Annapolis protocol (WHO, 1999) which accommodate real time prediction 
of microbiological hazard for public health protection. On 24 October 2002, the Commission 
has adopted the proposal for a revised Directive of the European Parliament and of the 
Council concerning the Quality of Bathing Water COM(2002)581. 
Article 6 of the Water Protocol requires the application of recognized good practice to the 
management of enclosed waters generally available for bathing. 
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Water safety plans  DPSEEA 

Issue CEHAPE Regional Priority Goal 1: ensure safe water and adequate sanitation; action point b  
Justification 
for this 
indicator 

Water Safety Plans are useful in the identification of contamination and are being promoted 
by WHO. There is currently no requirement at EU level to implement a Water Safety Plan, 
and this is unlikely to occur in the short term as this would require a modification of Directive 
98/83. This indicator is therefore a policy implementation indicator. The costs of 
implementing Water Safety Plans across Europe will be the main factor that will dictate 
whether they become widespread or not.   

Definition of 
indicator 

Proportion of the child population served by a potable water supply covered by a ‘water 
safety plan’ as described by WHO (2002).  

Underlying 
definitions and 
concepts 

Water safety plan precludes: (i) risk assessment to define potential health outcomes of water 
supply, (ii) system assessment to determine the ability of the water supply system to remove 
pathogens and achieve defined water quality targets, (iii) process control using HACCP, and 
(iv) process/system documentation for both steady state and incident-based (e.g., failure or 
fault event) management.  
An appropriate water safety plan will: (i) contain a HACCP assessment of the full supply 
system from raw water gathering grounds to the consumers’ tap and (ii) maintain a quality 
assurance system to monitor and maintain the management performance of the system. 

Specification 
of data needed 

The child population served by a regulated water supply covered by a water safety plan (Nc) 
(PCW)    
The total population (Pc) (PT). 

Data sources, 
availability 
and quality 

Country regulators and Governments and eventually the EEA. Application to the child 
population might be difficult. 

Computation The indicator can be computed as: 
(Nc/Pc)*100 where: 
Nc (PCW) is the child population served by a regulated water supply covered by a water safety 
plan 
Pc (PT) is the total population 
 

Units of 
measurement 

Percentage 

Scale of 
application 

Regional to international 

Interpretation High percentage suggests a reduced exposure and health risk. 
Linkage with 
the other 
indicators 

Pressure: Waste water treatment  
State: Drinking water compliance  
Effect: Outbreaks of water-borne diseases  
Action: Water safety plans to ensure source and supply integrity (WHO, 2002) together with  
effective monitoring of raw and potable water quality. 

Related data, 
indicator sets, 
and websites 

Council Directive 98/83/EC on the quality of water intended for human consumption: 
http://europa.eu.int/eur-lex/pri/en/oj/dat/1998/l_330/l_33019981205en00320054.pdf 
Current revision of the WHO Guidelines for drinking water quality: 
http://www.who.int/water_sanitation_health/dwq/guidelines2/en/ 
Rolling revision of the WHO Guidelines for drinking water quality: 
http://www.who.int/water_sanitation_health/dwq/guidelines3/en/  
Water safety plans: 
http://www.who.int/water_sanitation_health/dwq/wsh0207/en/index8.html  
Water safety plans also: 
http://www.who.int/docstore/water_sanitation_health/GDWQ/Updating/draftguidel/2003gdw
q4.pdf  
Water Quality - Guidelines, Standards and Health: Assessment of Risk and Risk Management 
for water-related infectious diseases, WHO, Geneva, 2001: 
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http://www.who.int/water_sanitation_health/dwq/whoiwa/en/  
Policy/ 
regulatory 
context 

Currently, there is no EC legislation regarding such water safety plans but it has been 
proposed by WHO (2004) in the Guidelines for Safe-drinking Water. 
Article 5 of The Water Protocol requires action to manage water resources at the lowest 
appropriate administrative level.   Water Safety Plans provide a way to undertake risk 
management and risk assessment to consistently ensure the safety of drinking water 

Reporting 
obligations 

There are no reporting obligations 
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Reliability of the water supply  DPSEEA 

Issue CEHAPE Regional Priority goal 1: ensure safe water and adequate sanitation; Refers to 
action point b 

Justification of 
this indicator 

There are many health benefits to be gained from a reliable water supply. An unreliable water 
supply contributes to the cycle of disease, poverty and powerlessness. Children and women 
are the most affected by failures in water supply. The major portion of the burden of death 
and disease falls upon children under five years of age; the major burden of care falls upon 
the mothers. Similarly, there are 40 million refugees and 100 million people displaced from 
their homes within their own countries as a result of disaster, civil war and conflict. These 
populations face problems with water supply and sanitation that they may already have 
solved in their own homes. 

Definition of 
indicator 

Percentage of the child population (under 19 years) who have access to a reliable water 
supply   

Underlying 
definitions and 
concepts 

Reliability: refers to the functioning time during a particular time period. A reliable service 
includes intermittent but regular supplies as well as continuous supplies. 
Unreliability is the most serious concern for users, e.g. breakdowns leading to lack of water 
or sanitation. For hand-pump water supplies or on-plot latrines, this is a relatively 
straightforward indicator as the problem-causing malfunction can usually be readily 
identified. However, for piped systems there are many different components within the 
system, which may cause malfunction. Different components will have different reliability; 
the indicator can be applied to individual components of more complex systems. This enables 
'weak points' to be highlighted. The reliability indicator may also point to problems with the 
system of reporting, diagnosing and repairing faults.  

Specification 
of data needed 

The number of the child population served by a reliable water supply system (Pcw) 
 
 The total of the child population in a community or area under consideration (Pc)   
The functioning time of the water supply during a particular period 

Data sources, 
availability 
and quality 

Data unlikely to be available but in some cases may be available from the water supplier and 
in some cases by the MOH 
 

Computation The reliability can be computed as: 
 Ft/D, where 
 Ft t is the functioning time during a particular time period 
D is the duration of that period 
 
The result should then be expressed as percentage of the child population with access to a 
reliable service. The indicator WR can be computed as: 
 
Wr =100 * Pcw /Pc where: 
 
Pc is the total number of children in the community or area under consideration 
Pcw is the number of children served by a reliable water supply system 

Units of 
measurement 

Percentage 

Scale of 
application 

Local, national 

Interpretation A high percentage indicates a high percentage of the child population who have access to a 
reliable water supply. 

Linkage with 
the other 
indicators 

Burden of disease indicators, quality of the water indicators, access indicators.  

Related data, 
indicator sets 
and websites 

Water Supply and Sanitation Sector Questionnaire WHO/UNICEF Global Assessment 2000: 
http://www.who.int/water_sanitation_health/Globassessment/GlobalTOC.htm 
UN Centre for Human Settlements The Global Urban Observatory Database: 
http://www.unhabitat.org/guo/index1.asp 
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See also Core Set of Environmental Indicators:  
http://ceroi.net/ind/matrix.asp 
The EEA indicators:  
http://themes.eea.eu.int/Specific_media/water/indicators  
WHO-UNECE Protocol on Water and Health, Article 6:  
http://www.internationalwaterlaw.org/RegionalDocs/UN_ECE_Protocol.htm 
(or http://www.euro.who.int/Document/Peh-ehp/ProtocolWater.pdf) 
 

Policy/ 
regulatory 
context 

There is no legislation regarding the reliability of the water supply, however the UNECE 
Water Protocol addresses this issue. The Water Protocol is now legally binding. 

Reporting 
obligations 

Article 6 of the Water Protocol requires Parties to establish and publish national and/or local 
targets for the standards and levels of performance that need to be achieved or maintained for 
a high level of protection against water-related disease. Data should therefore become 
available for this indicator.  
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Outbreaks of waterborne diseases in children  DPSEEA 

Issue CEHAPE Regional Priority goal 1: ensure safe water and adequate sanitation; Refers to 
action points a and b 

Justification of 
this indicator Although over 90% of the European Region’s population is estimated to be covered by an 

improved water supply, in many of the countries of the former USSR, the infrastructure of 
water and sanitation systems need developing. An estimated two million people in the 
European Region do not have access to clean water, thus exposing children to a high risk of 
diarrhoeal diseases. 
Disease outbreaks related to water continue to occur also in the most economically developed 
European countries. Figures are undoubtedly underestimates. However, investigation of an 
outbreak is an important source of information, especially to identify contributory factors 
since the main cause of outbreaks is often a breakdown or failure in the system such as 
missing or faulty disinfecting procedures or re-growth in the distribution system, resulting in 
contamination of the raw water supply. This indicator is therefore useful in monitoring the 
performance of the public health system as well as an indicator of health status. 

Definition of 
indicator 

Number of outbreaks of faecal-oral water-related illness in the child population reported 
separately for drinking water and recreational waters 

Underlying 
definitions and 
concepts 

Outbreak: an occurrence of two or more linked cases of the same illness, or an increase in the 
number of observed cases over the respected number. Outbreaks usually occur in a very short 
time e.g. less than one month 
Waterborne diseases: diseases transmitted through the faecal-oral route 

Specification 
of data needed 

Number of outbreaks of water-borne diseases in the child population within a specified period 
(e.g. a year) 
 

Data sources, 
availability 
and quality 

Data on the number of outbreaks of water-borne diseases can be derived from a variety of 
sources, including: 
Community-based and national surveillance programmes 
Special surveys 
But all these are likely to lead to significant under-estimation of the number of outbreaks, due 
to incomplete referral and reporting. Serious inconsistencies in the estimates also occur 
between different areas or reporting periods because of variations in referral rates, in 
diagnosis and in reporting methods and accuracy. 
Data on the total resident population can usually be obtained from national censuses. 

Computation The results for drinking water and recreational water should be presented separately. 
Units of 
measurement 

Number  

Scale of 
application 

Local to international, though at broader scales interpretation is limited by problems of data 
consistency and completeness as well as differences in surveillance approaches  

Interpretation Careful, because of the inherent inconsistencies and inaccuracies in the available data.  
Linkage with 
the other 
indicators 

Pressure: Waste water treatment coverage 
State: Recreational water compliance, Drinking water compliance  for microbiological 
parameters 
Exposure: Potentially unsafe drinking waters  
Effect: Outbreaks of water-borne diseases 
Action:  Water safety plans, management of bathing waters  

Related data, 
indicator sets 
and websites 

Current revision of the WHO Guidelines for drinking water quality: 
http://www.who.int/water_sanitation_health/dwq/guidelines2/en/ 
Rolling revision of the WHO Guidelines for drinking water quality: 
http://www.who.int/water_sanitation_health/dwq/guidelines3/en/  
The UNECE/WHO Protocol on Water and Health: 
http://www.euro.who.int/watsan/MainActs/20030219_1 
Disease surveillance and water-borne outbreaks: 
http://www.who.int/water_sanitation_health/dwq/en/iwachap6.pdf  
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Computerised Information System for Infectious Diseases:  
http://cisid.who.dk/Csr/outbreaks/  

Policy/ 
regulatory 
context 

Currently, there is no EC legislation regarding disease surveillance and water-borne 
outbreaks. 
The EC has not ratified the joint WHO and UN ECE Protocol on Water and Health but 
countries in the WHO European region that have ratified the Water Protocol are required 
under Article 8 to ensure that there are comprehensive national and/or local surveillance and 
early-warning systems established, improved and maintained which will identify outbreaks or 
incidents of water-related disease or significant threats of such outbreaks or incidents, 
including those resulting from water-pollution incidents or extreme weather events.  
These statistics are not being collected within the framework of the EC legislation. In the 
framework of the Community programme for action in the field of public health and the EU 
Public Health Information Network (EUPHIN) a surveillance system is under establishment 
for 35 agreed communicable diseases. 
Data on this indicator are being published in several European countries as well as by 
WHO/Europe CISID.  
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Incidence of priority waterborne diseases DPSEEA 

Issue CEHAPE Regional Priority goal 1: ensure safe water and adequate sanitation; action points a 
and b. 

Justification 
for this 
indicator 

The UNECE/WHO Water Protocol identifies cholera, shigellosis, viral hepatitis, ECEH as 
priority water-related diseases. In addition, cryptosporidiosis is identified as a particular issue 
associated with water supplies 

Definition of 
indicator 

The incidence of key water-related infections in the child population 
 

Underlying 
definitions and 
concepts 

Incidence is the number of cases of specified disease per population at risk. 
Care should be taken with this indicator since the source cannot be definitively identified as 
being water.  

Specification 
of data needed 

Number of cases of the specified infection present in the child population (under 19 years of 
age) at a specified time (1 year) (IC) 
Number of individuals in the population (under 19 years of age) at that specified time (PT) 
 

Data sources, 
availability 
and quality 

Data may be available from national surveillance systems 

Computation ( IC / PT ) * 100,000 where: 

IC is the number of cases of the specified infection present in the child population (under 19 
years of age) at a specified time 

PT is the number of individuals in the population (under 19 years of age) at that specified time 
 

Units of 
measurement 

Annual rate per 100,000 children 

Scale of 
application 

Local to national, international 

Interpretation The indicator may be interpreted to show trends in the prevalence of the specified infection 
which may be due to drinking water. Care should be taken due to inherent inconsistencies and 
inaccuracies in the available data.  

Linkage with 
the other 
indicators 

Service quality indicators, coverage of water supply indicators 

Related data, 
indicators sets 
and websites 

Water Supply and Sanitation Sector Questionnaire WHO/UNICEF Global Assessment 2000: 
http://www.who.int/water_sanitation_health/Globassessment/GlobalTOC.htm 
UN Centre for Human Settlements The Global Urban Observatory Database: 
http://www.unhabitat.org/guo/index1.asp 

See also Core Set of Environmental Indicators: 
http://ceroi.net/ind/matrix.asp 
The EEA indicators:  
http://themes.eea.eu.int/Specific_media/water/indicators  
WHO-UNECE Protocol on Water and Health, Article 6:  
http://www.internationalwaterlaw.org/RegionalDocs/UN_ECE_Protocol.htm 
(or http://www.euro.who.int/Document/Peh-ehp/ProtocolWater.pdf) 
 

Policy/ 
regulatory 
context 

The diseases specified in the indicator (with the exception of cryptosporidiosis) are identified 
as priority diseases in the WHO-UNECE Protocol on Water and Health. Countries in the 
WHO European region that have ratified the Water Protocol are required under Article 8 to 
ensure that there are comprehensive national and/or local surveillance and early-warning 
systems established, improved and maintained which will identify outbreaks or incidents of 
water-related disease or significant threats of such outbreaks or incidents, 

Reporting 
obligations 

Cholera, viral hepatitis A, shigella and dysentry are notifiable diseases in some countries. 
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Methodology sheets of indicators for CEHAPE RPG II  
 

Mode of child transportation to school DPSEEA 
Issue CEHAPE Regional Priority Goal II: Transport 
Justification 
for this 
indicator 

Injuries are the leading cause of death and disability in the European Union and the first 
cause of mortality after the first year of life in the European Region.  Injuries in children are 
largely avoidable.   The mode of children transportation to school can provide a measure of 
exposure to risk:  for example, the number of children walking or cycling to school may have 
an effect on the severity of accidents, if traffic safety measures are not taken.  The indicator 
also provides information on whether children have opportunities to be physically active by 
cycling or walking to school. By examining accident events and effects in combination to 
different exposures, it may be possible to assess how children’s traffic accidents can be 
prevented while promoting healthy mobility. By examining levels of cycling and walking to 
school it is also possible to assess to which extent children can by physically active as part of 
their daily life patterns. 

Definition of 
indicator Percentage of children going to school by different modes: 

a) car 

b) walking 

c) bicycle 

d) public transport (including school buses) 
Underlying 
definitions and 
concepts 

The indicator is based on the assumption that walking and cycling are health enhancing for 
the traveler and that public transport is a sustainable form of transport less polluting per 
capita than traveling by car.  The promotion of mobility by walking, bicycle and public 
transport is a way to promote physical activity and to decrease the environmental effects of 
traffic. In addition, relatively high level of cycling and walking are often associated with road 
conditions which are and/or are perceived by road users as relatively “safe” for them to 
engage in cycling and walking. 

Specification 
of data needed Number of children going to school by different transport modes Ci: 

a) car 

b) walking 

c) bicycle 

d) public transport (including school buses) 

 

Total number of children going to school CT 

Data sources, 
availability 
and quality 

Data on the mode of child transportation to school is not available at this point from an 
international data source.  The Health Behaviour in School Children Survey is developing an 
optional item of their survey which includes the question:   
 How do you usually go to school?  

The possible answers are:  
a) By walk,  
b) By car,  
c) By bicycle,  
d) By public transport 
This item is being piloted in a small number of countries and it will be included in one of the 
optional modules (optional module on physical activity) of the HBSC survey.  In the HBSC 
survey of 2001-2002, 12 countries completed the optional module on physical activity.  The 
countries that completed this optional module (called vigorous physical activity) were:  
Belgium French, Denmark, Finland, Ireland, Latvia, Lithuania, Norway, Portugal, Scotland, 
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Sweden, Switzerland, and Wales. 
Information on the mode of child transportation to school is also available from the European 
Common Indicators.  The European Common Indicators are focused on monitoring 
environmental sustainability at the local level, helping towns and cities monitor their 
environmental sustainability. The indicator titled:  Journeys by children to and from school, 
measures the percentage of children travelling by each mode of transport, including: a) driven 
by private car, b) collective/public, c) walking/cycling. 
The indicator is valid for local use, as patterns of transportation will likely differ from urban 
to rural settings and for cities of different sizes.  A calculation of a national estimate from 
local values for cities of a minimum size could be done in order to make international 
comparisons of European cities. 

Computation 
 

100 x (Ci/CT) where  

 

Ci is the number of children travelling to school by mode I (car, bicycle, walk, public 
transport)  CT  is the total number of children. 
 

Units of 
measurement 

Percentage of children. 

Scale of 
application 

Local and international 

Interpretation 
 

This indicator suffers from the limitations related to the semi- quantitative definitions and 
difficulties of precise assessment of actual behaviour.  

Linkage with 
other 
indicators 

This indicator is related to indicators of traffic accidents and physical activity.  The 
interrelation amongst traffic safety and mobility indicators is complex, as increased mobility 
(walking or cycling) without the proper safety measures may lead to higher vulnerability to 
traffic accidents or higher severity of traffic accident effects.  Linkages amongst indicators 
will be influenced by the existence of safety policies, education and awareness, safety 
devices, as well as measures of exposure such as traffic intensity. 

Related data, 
indicators sets 
and websites 

European Common Indicators: 
http://europa.eu.int/comm/environment/urban/common_indicators.htm 
http://europa.eu.int/comm/environment/urban/pdf/methodology_sheet_en.pdf 
European Common Indicators Final Report (Towards a Local Sustainability Profile): 
http://europa.eu.int/comm/environment/urban/pdf/eci_final_report.pdf 
Forthcoming database on urban mobility: 
http://www.uitp.com/publications/mcd2/ 

Policy/ 
regulatory 
context; 

Children Environment and Heath Action Plan for Europe June 2004 (CEHAPE).   
The PEP (Pan European Program) on Transport, Health and Environment  
http://herry.at/the-pep/down/budapest/CH-Topic-FINAL.pdf 

Reporting 
obligations  

There are no legally binding reporting obligations. 
Countries will be reporting back on their implementation and progress of CEHAPE in 2007 at 
the mid-term review and at the Fifth Ministerial Conference on Environment and Health in 
2009. 
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Children’s mortality from traffic accidents DPSEEA 
Issue CEHAPE Regional Priority Goal II:Transport 
Justification 
for this 
indicator 

The prevention and reduction of health consequences from accidents an injuries are part of 
the CEHAPE RPG II, which states in sections b and c, that: 

 

We will address the overall mortality and morbidity due to external causes in children and 
adolescents by: 
b) advocating the strengthened implementation of road safety measure, including adequate 
speed limits as well as education for drivers and children, and enforcement of the 
corresponding legislation (in particular the recommendations of the WHO world and 
European reports on road traffic injury prevention); 

 

c) advocating, supporting and implementing children-friendly urban planning and 
development as well as sustainable transport planning and mobility management, by 
promoting cycling, walking and public transport, in order to provide safer and healthier 
mobility within the community. 

 
Road accidents are the leading cause of death for children aged 5-14 and young people aged 
15-29.  6,500 deaths/year are reported among children aged 0-14 years in the WHO European 
Region. Cyclists and pedestrians pay a disproportionate price representing one third of the 
deaths from road traffic injuries. 

Definition of 
indicator Children mortality from traffic accidents by age group and by mode of accident including: 

 Pedestrian 

 Bicyclists 

 Car occupants (driver and passenger) 

 Motorcyclist 
Underlying 
definitions and 
concepts 

This indicator is based on the following definitions agreed by the 
UNECE/OECD/EUROSTAT: 

Person killed: Any person killed immediately or dying within 30 days as a result of an injury 
accident.  For countries that do not apply this definition, conversion coefficients are estimated 
so that comparisons on the basis of the 30 day-definition can be made. 

Car occupant:  A person who travels in/on a vehicle, without distinction of driver/passenger 

Driver: Any person involved in an injury accident who was driving a road vehicle at the time 
of the accident. 

Road passenger: Any person who makes a journey by a road vehicle. Drivers of passenger 
cars, excluding taxi drivers, are counted as passengers. Service staff assigned to buses, motor 
coaches, trolleybuses, trams and goods road vehicles are not included as passengers.                  

Pedestrian (involved in an injury accident): Any person involved in an injury accident other 
than a passenger or driver as defined above.  Included are occupants or persons pushing or 
pulling a child´s carriage, an invalid chair, or any other small vehicle without an engine.  Also 
included are persons pushing a cycle, moped, roller skating, skateboarding, skiing or using 
similar devices.  

Cycle: A road vehicle which has two or more wheels and is propelled solely by the muscular 
energy of the persons on that vehicle, in particular by means of a pedal system, lever or 
handle (e.g.bicycles, tricycles, quadricycles and invalid carriages). 

Motorcycle: Two-wheeled road motor vehicle with or without side-car, including motor 
scooter, or three wheeled road motor vehicle not exceeding 400 kg (900 lb) unladen weight. 
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All such vehicles with a cylinder capacity of 50 cc or over are included, as are those under 50 
cc which do not meet the definition of moped. 

Motorcyclist: A person, who drives a two-wheeled motorised vehicle on roads or locations 
subject to traffic legislation, motor vehicle and road safety. 

Specification 
of data needed Total number of children deaths due to road traffic accidents, including by the following 

mode of accident, sex and age groups: 

o Mode of accident 

 Pedestrian 

 Bicyclist  

 Car occupants 

 Motorcyclist 

 

o Age groups 

 0-5 years old (total, males, and females) 

 6-9 years old (total, males, and females) 

 10-14 years old (total, males, and females) 

 15-17 years old (total, males, and females) 

 18-19 years old (total, males, and females) 

 

o Children resident population by above age groups  

 
Data sources, 
availability 
and quality 
 

Data on deaths from traffic accidents by mode of accident and age groups listed in the 
definition can be obtained from the OECD International Road Traffic and Accident Database: 

http://www.bast.de/htdocs/fachthemen/irtad/ 

 

OECD European member countries participating in IRTAD:  Austria, Belgium, Czech 
Republic, Denmark, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, 
Luxemburg, Norway, Poland, Portugal, Spain, Sweden, Switzerland, the Netherlands, 
Turkey, United Kingdom. 

 

Data on traffic mortality is also available in the Community Road Accident Database: 
http://europa.eu.int/comm/transport/care/index_en.htm   

Care is a Community database on road accidents resulting in death or injury created by 
Council Decision 93/704/EC comprising detailed data on individual accidents as collected by 
Member States.   

 

Another source of data is the UNECE Road Accident Statistics collected in the framework of 
the Working Party on Road Traffic Safety, which includes 55 member States, including all 
western, central and eastern European States.  UNECE statistics include the number of 
fatalities and injured by type of vulnerable road user (pedestrians, cycles, mopeds, motor 
cycles, passenger cars and others) by age groups (< 6 years, 6-9 years, 10-14 years, 15-17 
years, 18-20 years, 21-24 years, 25-64 years, >65 years), though not by sex. 

 
In addition, mortality data (standardized mortality rates) for age bands 0-4 and 5-14 and by 
sex are also available from the WHO HFA data base. 
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A limitation comes from the definitions of “traffic accident” and “injury accident”, which 
vary in some countries.  The UN/ECE gives a basic definition comprising the main criteria 
applied in the national definitions.  The ECE definition makes a distinction between fatal and 
non-fatal accidents.  IRTAD compiles data on fatal and non-fatal injury accidents as provided 
by the individual countries. 

 

Another limitation comes from the estimation of number of deaths, as the number of death is 
not always a direct measurement in all countries.  The UNECE proposes as a concept of death 
from a traffic accident, as any person who dies at the place of the accident or in the following 
30 days.  Once this standard definition is established, the methodology to calculate the 
number of death varies amongst countries. The ideal method would be to follow up each 
injured person in a traffic accident for the subsequent 30 days, but frequently this is not 
feasible.  Some countries apply correction factors to the number of deaths during the first 24 
to 7 days after the accident to estimate the number of death at 30 days. 

 

Data on children populations should be available from national censuses and should be 
reliable.  

Computation 
 

Numerator: children deaths stratified by: age, sex and mode of road user (pedestrians, 
cyclists, car passengers) 

 

Denominator: total children population by sex and age group (0-5 years old, 6-9 years old, 
10-14 years old, 15-17 years old, 18-19 years old) 

Units of 
measurement Number of children deaths per hundred thousand population 

Scale of 
application Local to international.  

Interpretation 
 

This indicator is relatively easy to interpret in that the link between the cause and health 
effect is explicit. Changes in the indicator should be due to reduction in total traffic volume, 
greater segregation of pedestrian from road traffic accident, improvement in: road design, 
traffic management, vehicle safety, environmental conditions. It would be better to consider 
in the interpretation, the three years mortality rate, which is more stable, since this indicator 
could regard countries of different population density.  Furthermore, ten years trend could be 
used to observe changing in mortality especially for children  

Linkage with 
other 
indicators 

State: Road accident rate 

Exposure: Mode of child transportation to school; Person time spent on the road; Distances 
travelled 

Effect: Injury rate; Potential years of life lost; Number of DALY lost due to road accident 

Risk Factor: Percentage of safety vehicle (car/motorcycle) device use; Percentage of vehicles 
exceeding limits; Deaths due to drunk driving 

Action:  Policies to promote safe mobility and transport. 
Related data, 
indicator sets, 
and websites 

OECD Road transport and research programme: The International Transport research 
database:  

http://www.bast.de/htdocs/fachthemen/irtad/ 

CARE: community road accident databases: 

http://www.europa.eu.int/comm/transport/home/care/index_en.htm 

European Conference of Ministers of Transport: 

http://www1.oecd.org/cem/stat/accidents/index.htm 

The Euphin-East database: 

http://www.euphin.dk/Phfa.asp 
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Health for all database:  

http://www.who.dk/hfadb 

WHO HFA-MDB 

UNECE Road safety statistics 
Policy/ 
regulatory 
context; 
 

EU Policy Context: Decision No.  372/1999/EC of the European Parliament and of the 
Council adopting a programme of Community action on injury prevention in the frame-work 
for action in the field of public health (1999 to 2003).  Under the new Public Health Program 
(2003-2008) the Injury Prevention activities will continue within the “Health Information 
Strand” and within the “Health Determinants Strand”. 

 

EU Policy Context: The European Road Safety Action Programme (COM(2003)311 final); 
aims to achieve the objective of halving the number of road crash victims in the European 
Union by 2010 

 

Children Environment and Heath Action Plan for Europe June 2004 (CEHAPE).  Declaration 
by all 52 Ministers of WHO European Region adopted the Children’s Environment and 
Health Action Plan for Europe (CEHAPE), reaffirmed their commitment to attaining the 
Regional Priority Goals referred to in the CEHAPE and committed to ensuring that the 
comprehensive policies described in the CEHAPE documents are effectively implemented on 
a national basis. 

 

World Health Assembly 57/10 on Traffic safety and health, calling Member States to take 
action towards the reduction of road traffic injuries by implementing the recommendations of 
the World report on road traffic injury prevention. 

Reporting 
obligations  

Countries will be reporting back on their implementation and progress of CEHAPE in 2007 at 
the mid-term review and at the Fifth Ministerial Conference on Environment and Health 
(2009). 
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Policies for safe transportation of children DPSEEA  

Issue CEHAPE Regional Priority Goal II: Transport 
Justification 
for this 
indicator 

The prevention and reduction of health consequences from accidents an injuries and the 
provisions of conditions that can enable cycling and walking are part of the CEHAPE RPG II, 
which states in sections b and c, that: 

 
We will address the overall mortality and morbidity due to external causes in children and 
adolescents by: 

 

b) advocating the strengthened implementation of road safety measure, including adequate 
speed limits as well as education for drivers and children, and enforcement of the 
corresponding legislation (in particular the recommendations of the WHO world and 
European reports on road traffic injury prevention); 

 
c) advocating, supporting and implementing children-friendly urban planning and 
development as well as sustainable transport planning and mobility management, by 
promoting cycling, walking and public transport, in order to provide safer and healthier 
mobility within the community. 
 
Road accidents are the leading cause of death for children aged 5-14 and young people aged 
15-29.  6,500 deaths/year are reported among children aged 0-14 years in the WHO European 
Region.  Road traffic injuries are largely avoidable by implementing and enforcing a package 
of different policy measures, which address the main components of the road safety system, 
i.e. environment/infrastructures-vehicles and behaviour of road users.  The set of policy 
measures listed below, have been proven to be effective in reducing mortality and severity of 
traffic related injuries. 

Definition of 
indicator 

Existence and actual enforcement of legislation and regulations establishing mandatory 
requirements for safe mobility and transport for children.  It includes: 
a) Legislation requiring the use of CE approved child safety seats by all children riding 
in passenger vehicles (12 years old or by weight, though the type of seat required obviously 
varies with age). 
b) Legislation requiring all children to wear safety belts while riding in passenger 
vehicles. 
c) Legislation requiring children under age 13, to ride in the back seat of cars  
d) Legislation for children to remain rear facing (if seated) until age3  
e) Legislation requiring children cyclists to wear safety helmets 
f) Legislation prohibiting/limiting child passengers on motorcycles 
g) Legislation requiring children riding in motorcycles to wear safety helmets  
h) Speed limitation systems (such as traffic calming, 30 Km/hr speed limits in 
residential areas or in areas where the presence of children is high) specifically aimed at 
protecting children are ensured in areas where there are children (schools, playgrounds etc). 
i) Existence of a policy requiring traffic safety education (including pedestrian 
education) as a compulsory part of school curriculum.   
j) Legislation requiring graduated licensing for new drivers  

Underlying 
definitions and 
concepts 

The policies included are in-line with recommendations of WHO Global and European 
reports on road traffic injury prevention. 
Child safety seat:  Seat designed to protect children from potential injuries in traffic accidents 
according to certain CE standards and which specific use instructions depending on age and 
weight of child. 
Rear facing: Means that the baby is seated in a specially designed seat, facing the rear of the 
car.  

Specification 
of data needed 

Information on the existence of and the actual enforcement and implementation of national 
legislation requiring:  
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- child safety seats 
- use of safety belts by children 
- children riding in back seats 
- rear facing seating until 3 years of age. 
- safety helmets in bikes 
- limitation/prohibition of children’s riding in motorcycles. 
- use of helmets for children riding in motorcycles 
- speed limitations in areas where there are children 
- traffic safety education a compulsory part of school curriculum. 
- graduated licensing for new drivers 

Data sources, 
availability 
and quality 
 

Specific country programmes/focal points usually collect information on the existence and on 
the actual enforcement and implementation, of the relevant legislation and policy. 

Computation 
 

The index is computed as a sum of 10 subset variables:  SUM (Ci) 
where Ci is the score for component i. 
 

For each component the following score is applied: 

0 - Not existing, not clearly stated 

1 - Existing, clearly stated, partly implemented or enforced 

2 - Existing, clearly stated and substantially enforced and implemented 
 
The full list of components (Ci) is as follows: 
- child safety seats 
- use of safety belts by children 
- children riding in back seats 
- rear facing seating until 3 years of age. 
- safety helmets in bikes 
- limitation/prohibition of children’s riding in motorcycles. 
- Use of helmets for children riding in motorcycles 
- speed limitations in areas where there are children 
- traffic safety education a compulsory part of school curriculum  
- graduated licensing for new drivers 
 
Both individual component scores and indicator score should be gathered to allow adequate 
Interpretation.  

Units of 
measurement 

Ordinal score (range 0-20) 

Scale of 
application 

Scales will most likely be national and international, as a large part of national legislations 
regarding this subject comes from EU Directives.  

Interpretation 
 

This indicator suffers from the limitation of all policy (action) indicators, related to the semi-
quantitative definitions and difficulties of precise assessment of actual implementation / 
coverage of programmes.  It provides a general measure of the capability to implement 
policies for reducing child injury: an increase in the score should be taken as a broad 
indication of increased capability, a reduction the reverse.   
 
However, like all compound indicators, it needs to be interpreted with care since the final 
score is the sum of many different components.  Countries with the same indicator score, 
therefore, do not necessarily have the same capability profile.  An example in point is 
graduated licensing, where the quality and restrictions applicable to graduate licensing can be 
very different, resulting in large differences in effectiveness.  Further, while this is an 
effective strategy and there can be good reasons to promote early introduction to driving 
skills in countries where there is no public transport and where access to schools and services 
for young people are heavily dependent on cars, in a European context where urban areas are 
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comparatively more compact than in  North America/New Zealand and public transport is 
more available, this strategy may be of a lower priority.      
 
Another important example is that education per se has not been demonstrated to lead to a 
reduction in injury frequency or severity. Therefore, education should be seen as a 
complementary component of a much broader road safety strategy. Furthermore, over-
reliance on road safety education for children is a way of putting the blame on the victims.   
 
As a result of these limitations, it equally important to examine each of the indicator 
components in addition to the overall score when interpreting results and drawing 
conclusions.   Direct comparisons of scores between countries without examining the 
individual components are discouraged.                                                                                        

Linkage with 
other 
indicators 

The policies to prevent childhood mortality and injury from traffic accidents is related to all 
traffic indicators including: 
Driving forces: Passenger transport demand by mode of transport 

State: Road accident rate (ECOEHIS)  
Effect: Injury rate; Mortality rate; Potential years of life lost; DALY lost due to road 
accidents (ECOEHIS) 

Exposure: Use of vehicle safety device, Distances travelled, Person time spent on the road  
(ECOEHIS) 

Related data, 
indicator sets,  
and websites 

ECOEHIS Related Indicators: 
Passenger transport demand by mode of transport, Road accident rate, Injury rate, Mortality 
rate, Potential years of life lost, DALY lost due to road accidents, Use of vehicle safety 
device, Distances traveled, Person time spent on the road. 
CHILD Related Indicators: 
Policies to promote safe mobility and transport for children 
ECHI Indicator List: 
Mortality from traffic accidents, Road Traffic Injuries, Mortality from external causes 

Policy/ 
regulatory 
context 

Children Environment and Heath Action Plan for Europe June 2004 (CEHAPE).  Declaration 
by all 52 Ministers of WHO European Region adopted the Children’s Environment and 
Health Action Plan for Europe (CEHAPE), reaffirmed their commitment to attaining the 
Regional Priority Goals referred to in the CEHAPE and committed to ensuring that the 
comprehensive policies described in the CEHAPE documents are effectively implemented on 
a national basis. This indicator relates directly to the CEHAPE RPG2 goal b which states:  
“advocating the strengthened implementation of road safety measures, including adequate 
speed limits as well as education for drivers and children, and enforcement of the 
corresponding legislation (in particular the recommendations of the WHO work and 
European reports on road traffic injury prevention).” 
 
There are several EU Directives related: Directive on seat belt and child restraint use 
(Directive 2003/20/EC) which extends the scope of application of the Directive 91/671/EEC 
to require the use of seat belts where provided by all motor vehicles. 

The new legislation will ensure that: Children in cars and light vans shall be restrained by a 
child restraint system that conforms to the latest UN-ECE standard (Regulation 44.03) (its 
adaptation or equivalent)  

Safety belts shall be used by drivers and seated passengers of lorries and coaches as well as in 
cars and vans. However, Member States may exempt children younger than three years of age 
from wearing the safety belts (typically lap belts) in coaches. The Commission is to study the 
overall situation of the use of seat belts and child restraints and may propose further 
legislation.   

The use of the rearward facing child restraint on a front passenger seat is prohibited unless 
the front passenger air bag has been either disconnected or switched off.  

The main safety benefit of the new Directive is that it recognises that children, like adults, 
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have the right to be protected when travelling in cars and therefore requires the adults 
responsible to ensure that the children are restrained by child restraints that are designed for 
their age and size.  
 
See also Decision No.  372/1999/EC of the European Parliament and of the Council adopting 
a programme of Community action on injury prevention in the frame-work for action in the 
field of public health (1999 to 2003).  Under the new Public Health Program (2003-2008) the 
Injury Prevention activities will continue within the “Health Information Strand” and within 
the “Health Determinants Strand”. 

Reporting 
obligations 

There are no legally binding reporting obligations. 
Countries will be reporting back on their implementation and progress of CEHAPE in 2007 at 
the mid-term review and at the Fifth Ministerial Conference on Environment and Health 
(2009). 
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 Children’s mortality due to non-traffic unintentional injury DPSEEA  

Issue CEHAPE Regional Priority Goal II: Unintentional injuries 
Justification 
for this 
indicator 

The prevention and reduction of health consequences from accidents an injuries are part of 
the CEHAPE RPG II, which states in sections a and d, that: 

 

We will address the overall mortality and morbidity due to external causes in children and 
adolescents by: 

 

a) developing, implementing and enforcing strict child-specific measures that will better 
protect children and adolescents from injuries at and around their homes, playgrounds, 
schools and workplaces; 

 

d) providing and advocating safe and accessible facilities (including green areas, nature and 
playgrounds) for social interaction, play and sports for children and adolescents. 

 

Injuries are the leading cause of death and disability in the European Union and the first 
cause of mortality after the first year of life in the European Region.  Injuries in children are 
largely avoidable.  Deaths from injury are avoidable, reflect aspects of society and its view of 
children.   

Definition of 
indicator - Cause-specific child mortality rates per 100,000 population for unintentional injuries not 

related to traffic accidents:  

o Drowning  

o Falls  

o Burns  

o Poisoning  

o Choking/suffocation 
by male, female, and total, in age-groups under 1, 1-4, 5-9, 10-14, 15-18, and by socio-
economic group when available. 

Underlying 
definitions and 
concepts 

Injury is the damage to the body resulting from acute exposure to thermal, mechanical, 
electrical, or chemical energy or from the absence of such essentials as heat or oxygen. 
Unintentional injuries are those injuries where there is no intent to do harm.  They are 
typically classified according to the means of their occurrence (e.g., poisoning, burns and 
scalds, drowning, falls and transport-related) Transport-related injury is a large enough sub-
set that it has its own indicator, thus this indicator refers to all unintentional injuries other 
than transport.  
 
An exact definition of fatal injury should be included if the data are to be of value. There is 
no international agreement on any definition of fatal injury, but the United Nations Economic 
Commission on defining fatal road accidents states such an accident as “…any person who 
was killed outright or who died within 30 days as a result of that accident…”. This might be 
applied also for other unintentional injuries. 
 
Accident and poisoning data should be comparable to the following ICD-10.1 codes (or 
equivalent ICD-9): 
 

- Drowning: W65-74 

- Falls: W00-19 

- Burns: X00-19. 
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- Poisoning: X40-49 
- Choking/suffocation: W75-84  
 

Specification 
of data needed 

Total number of deaths due to injury for drowning, falls, burns, poisoning, 
choking/suffocation for children aged <1, 1-4, 5-9, 10-14, 15-18 and by male, female and 
socio-economic status if available  
Population of children broken down by age ( <1, 1-4, 5-9, 10-14, 15-18), male, female and  
socioeconomic status if available 
 

Data sources, 
availability 
and quality 

Death registration systems, existing mortality databases 
For comparable data in Europe, the WHO Mortality Database may be the most comparable, 
however it is often missing data and is usually several more years out of date than country-
level data. 
 

The 15-18 year age group is highly desirable, to reflect adolescent deaths. In the short-term, 
given the current extensive use of five-year age bands, it may be necessary to use 15-19 
inclusive. 

Computation 
 

Numerator: deaths stratified by: age, gender, unintentional injuries (ICD-10 Codes below or 
equivalent ICD-9 codes) 

- Drowning: W65-74 

- Falls: W00-19 

- Burns: X00-19. 

- Poisoning: X40-49 
- Choking/suffocation: W75-84, 
and socio-economic status if available. 
 
Denominator: total resident population stratified by: age, gender and socio-economic status if 
available. 

Units of 
measurement 

Number of child deaths per hundred thousand population (rate/100,000) 

Scale of 
application 

National and international  

Interpretation This indicator is relatively easy to interpret in that the link between the cause and health 
effect is explicit. Changes in the indicator should be due to reduction in hazards through 
product and environmental design, education and policy / legislation. It could be better 
considering in the Interpretation three years mortality rate, which are more stable, since this 
indicator could regard countries of different population density, furthermore ten years trend 
could be used to observe changing in mortality especially for children 

Linkage with 
other 
indicators 

Pressure: all 
Action: all policy  

Related data, 
indicator sets 
and websites 

Part of CHILD although this is requesting greater detail and has a few additional causes of 
injury death  

Policy/ 
regulatory 
context 
 

EU Policy Context: Decision No.  372/1999/EC of the European Parliament and of the 
Council adopting a programme of Community action on injury prevention in the frame-work 
for action in the field of public health (1999 to 2003).  Under the new Public Health Program 
(2003-2008) the Injury Prevention activities will continue within the “Health Information 
Strand” and within the “Health Determinants Strand”. 

 
Children Environment and Heath Action Plan for Europe June 2004 (CEHAPE).  Declaration 
by all 52 Ministers of WHO European Region adopted the Children’s Environment and 
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Health Action Plan for Europe (CEHAPE), reaffirmed their commitment to attaining the 
Regional Priority Goals referred to in the CEHAPE and committed to ensuring that the 
comprehensive policies described in the CEHAPE documents are effectively implemented on 
a national basis. 

Reporting 
obligations  

There are no legally binding reporting obligations. 
Countries will be reporting back on their implementation and progress of CEHAPE in 2007 at 
the mid-term review and at the Fifth Ministerial Conference on Environment and Health 
(2009). 
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 Policies to reduce child non-traffic unintentional injury DPSEEA  

Issue CEHAPE Regional Priority Goal II: Unintentional injuries 
Justification 
for this 
indicator 

The prevention and reduction of health consequences from accidents an injuries are part of 
the CEHAPE RPG II, which states in sections a and d, that: 

 

We will address the overall mortality and morbidity due to external causes in children and 
adolescents by: 

 

a) developing, implementing and enforcing strict child-specific measures that will better 
protect children and adolescents from injuries at and around their homes, playgrounds, 
schools and workplaces; 

 

d) providing and advocating safe and accessible facilities (including green areas, nature and 
playgrounds) for social interaction, play and sports for children and adolescents. 

 

Injuries are the leading cause of death and disability in the European Union and the first 
cause of mortality after the first year of life in the European Region.  Injuries in children are 
largely avoidable.  Policy is recognised as an effective measure to reduce injury, particularly 
when linked with environmental/product modification.  Protective measures that reduce 
exposure to injury risk can reduce the death and damage rates, and legal mandates increase 
uptake significantly.  The set of policies listed below have been proven to be effective in 
reducing the rate and severity of unintentional injuries. 

Definition of 
indicator Existence and enforcement of legislation and regulations aimed at reducing child injury.  It 

includes: 

- Legislation requiring barrier fencing for public pools 

- Legislation requiring barrier fencing for private (domestic) pools 

- Policy making water safety education (e.g., swimming lessons) a compulsory part of 
the school curriculum 

- Policy requiring playground equipment and landing surfaces to meet safety standards 

- Legislation requiring a safe pre-set temperature (54°C) for all water heaters 

- Building codes requiring working smoke detectors in all dwellings 

- Legislation prohibiting sale of fireworks to children under 18 years of age 

- Legislation requiring child resistant packaging of pharmaceuticals 

- Legislation requiring child resistant packaging of non-pharmaceuticals with potential 
to poison or cause corrosive injuries (e.g., household cleaners) 

- Legislation requiring informative warning labels on products to prevent choking, 
suffocation and strangulation 

- Legislation prohibiting use of inedible materials in food products 

- Legislation prohibiting use of drawstrings in children’s clothing 
Underlying 
definitions and 
concepts 

Injury is the damage to the body resulting from acute exposure to thermal, mechanical, 
electrical, or chemical energy or from the absence of such essentials as heat or oxygen. 
Unintentional injuries are those injuries where there is no intent to do harm.  They are 
typically classified according to the means of their occurrence (e.g., poisoning, burns and 
scalds, drowning, falls and transport-related) Transport-related injury is a large enough sub-
set that it has its own indicator, thus this indicator refers to all unintentional injuries other 
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than transport.  
 

An exact definition of fatal injury should be included if the data are to be of value. There is 
no international agreement on any definition of fatal injury, but the United Nations Economic 
Commission on defining fatal road accidents states such an accident as “…any person who 
was killed outright or who died within 30 days as a result of that accident…”. This might be 
applied also for other unintentional injuries. 

Specification 
of data needed Information on existence and degree of implementation and enforcement of national 

legislation requiring: 

- Legislation requiring barrier fencing for public pools 

- Legislation requiring barrier fencing for private (domestic) pools 

- Policy making water safety education (e.g., swimming lessons) a compulsory part of 
the school curriculum 

- Policy requiring playground equipment and landing surfaces to meet safety standards 

- Legislation requiring a safe pre-set temperature (54°C) for all water heaters 

- Building codes requiring working smoke detectors in all dwellings 

- Legislation prohibiting sale of fireworks to children under 18 years of age 

- Legislation requiring child resistant packaging of pharmaceuticals 

- Legislation requiring child resistant packaging of non-pharmaceuticals with potential 
to poison or cause corrosive injuries (e.g., household cleaners) 

- Legislation requiring informative warning labels on products to prevent choking, 
suffocation and strangulation 

- Legislation prohibiting use of inedible materials in food products 

- Legislation prohibiting use of drawstrings in children’s clothing 
 

Data sources, 
availability 
and quality 

Information on the existence and on the actual enforcement and implementation, of the 
relevant legislation and policy is usually collected by specific country programmes/ focal 
points. For measures mandated by European Union Regulations or Directives, legislative acts 
of transposition of the measure in the national legislation are also available (e.g. Official 
Journals) 
 
Data availability linked to the existence of the above entities. Most countries in western, 
central and eastern Europe have such entities within National Institutes of Health, Ministry of 
Health and/or Environment, etc.  The European Child Safety Alliance members have also 
collected information on a number of the subset variables in the past. 

Computation 
 

The proposed index is computed as a sum of 12 subset variables: SUM (Ci) 

where Ci is the score for component i. 

 

For each component the following score is applied: 

0 - Not existing, not clearly stated 

1 - Existing, clearly stated, partly implemented or enforced 

2 - Existing, clearly stated and substantially enforced and implemented 

 

The full list of components (Ci) is as follows: 

1. Legislation requiring barrier fencing for public pools 

2. Legislation requiring barrier fencing for private (domestic) pools 
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3. Policy making water safety education (e.g., swimming lessons) a compulsory part of the 
school curriculum 

4. Policy requiring playground equipment and landing surfaces to meet safety standards 

5. Legislation requiring a safe pre-set temperature (54°C) for all water heaters 

6. Building codes requiring working smoke detectors in all dwellings 

7. Legislation prohibiting sale of fireworks to children under 18 years of age 

8. Legislation requiring child resistant packaging of pharmaceuticals 

9. Legislation requiring child resistant packaging of non-pharmaceuticals with potential to 
poison or cause corrosive injuries (e.g., household cleaners) 

10. Legislation requiring informative warning labels on products to prevent choking, 
suffocation and strangulation 

11. Legislation prohibiting use of inedible materials in food products 

12. Legislation prohibiting use of drawstrings in children’s clothing 

 

Both individual component scores and indicator score should be gathered to allow adequate 
Interpretation. 

Units of 
measurement 

Ordinal score (range 0-24) 

Scale of 
application 

National and international 

Interpretation 
 

This indicator suffers from the limitation of all policy (action) indicators, related to the semi-
quantitative definitions and difficulties of precise assessment of actual implementation / 
coverage / enforcement of programmes. It provides a general measure of the capability to 
implement policies for reducing child injury: an increase in the score should be taken as a 
broad indication of increased capability, a reduction the reverse. Like all compound 
indicators, it needs to be interpreted with care since the final score is the sum of many 
different components. Areas with the same indicator score, therefore, do not necessarily have 
the same capability profile. It is equally important to examine the indicator components 
before drawing conclusions.  

Linkage with 
other 
indicators 

Pressures: All 
Outcome: Childhood mortality due to unintentional injury other than traffic related 
Action:  Policies to promote safe mobility and transport of children 

Related data, 
indicator sets 
and websites 

Documents from the European Child Safety Alliance website: 
www.childsafetyeurope.orgA guide to child safety Regulations and Standards in Europe: 
www.childsafetyeurope.org/csi/ecsa.nsf/index/publications/$file/RegulatoryGuidelines.pdfPri
orities for Child Safety in the European Union: Agenda for Action (2004): 
www.childsafetyeurope.org/csi/ecsa.nsf/index/home/$file/index.htmPresentation from 3rd 
International Conference on Children’s Health and Environment 2004: 
http://www.pinche.hvdgm.nl/icche/presentations/vincenten_j.pdf 
  
Other good practice web-sites  
The Future of Children Volume 10(1) - Spring/Summer 2000 - Unintentional Injuries in 
Childhood: 
http://www.futureofchildren.org/pubs-info2825/pubs-info.htm?doc_id=69724 
Harborview Injury Prevention and Research Center - Best Practices Overview: 
http://depts.washington.edu/hiprc/practices/index.html 

Policy/ 
regulatory 
context; 

Legislation of proven injury prevention measures and their enforcement is one of the most 
effective ways to create a safer environment.  In Europe policies and legislation occur at 
various levels including municipal, national and EU-wide and the level of enforcement varies 
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 greatly.   
 

Children Environment and Heath Action Plan for Europe June 2004 (CEHAPE).  Declaration 
by all 52 Ministers of WHO European Region adopted the Children’s Environment and 
Health Action Plan for Europe (CEHAPE), reaffirmed their commitment to attaining the 
Regional Priority Goals referred to in the CEHAPE and committed to ensuring that the 
comprehensive policies described in the CEHAPE documents are effectively implemented on 
a national basis. This indicator relates directly to CEHAPE Regional Priority Goal II a) which 
addresses the development, implementation and enforcement of strict child-specific measures 
that will better protect children and adolescents from injuries at and around their homes, 
playgrounds, schools and workplaces. 
 
In the EU context, the following programs and policies apply: 
Decision No.  372/1999/EC of the European Parliament and of the Council adopting a 
programme of Community action on injury prevention in the framework for action in the 
field of public health (1999 to 2003).  Under the new Public Health Program (2003-2008) the 
Injury Prevention activities will continue within the “Health Information Strand” and within 
the “Health Determinants Strand”. 
 
Directive 2001/95/EC of the European Parliament and of the Council of 3 December 2001 on 
general product safety, which aims at ensuring that consumer products placed on the EU 
market, are safe. 
 
Council Directive 67/548/EEC of 27 July 1967 on the approximation of the laws, regulations 
and administrative provisions relating to the classification, packaging and labeling of 
dangerous substances and its subsequent amendments up to the Council Directive 
88/379/EEC of 7 June 1988 on the approximation of the laws, regulations and administrative 
provisions of the Member States relating to the classification, packaging and labeling of 
dangerous preparations, and  
 
Directive 1999/45/EC of the European Parliament and of the Council of 31 May 1999 
concerning the approximation of the laws, regulation and administrative provisions of the 
Member States relating to the classification, packaging and labeling of dangerous 
preparations 

Reporting 
obligations  

Countries will be reporting back on their implementation and progress of CEHAPE in 2007 at 
the mid-term review and at the Fifth Ministerial Conference on Environment and Health 
(2009). 
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Prevalence of overweight and obesity in adolescents DPSEEA 

Issue CEHAPE Regional Priority Goal II: -Obesity  
Justification 
for this 
indicator 

Obesity is part of the CEHAPE priority goal II (sections a and b of the section on obesity of 
this priority goal) which states: 
 
“We aim to bring about a reduction in the prevalence of overweight and obesity by: 
 
a) Implementing health promotion activities in accordance with the WHO Global Strategy on 
Diet, Physical Activity and Health and the WHO Food Nutrition Action Plan for the 
European Region of WHO for 2000-2005; 
 
b) Promoting the benefits of physical activity in children’s daily life by providing information 
and education, as well as pursuing opportunities for partnerships and synergies with other 
sectors with the aim of ensuring a child-friendly infrastructure”.  
 
Obesity is associated with both adverse physical and mental health status in childhood and 
later in adult life.  The prevalence of child obesity is increasing rapidly worldwide, and it is a 
major child public health issue requiring action. 

Definition of 
indicator 

Percentage of adolescents aged 15-19 who are:  
1) adequate weight,  
2) overweight, and  
3) obese,  
 

where: 
- Adequate weight is defined as a BMI below 25 Kg/m2. 
- Overweight is defined as a BMI between 25 and 30 Kg/m2 
- Obesity is defined as a BMI of 30 Kg/m2 or more 

 
BMI (Body Mass Index) is a single number that evaluates an individual's weight status in 
relation to height (weight/height2) with weight in kilograms and height in meters.   

Underlying 
definitions and 
concepts 

A rigorous scientific definition of obesity in childhood is not yet available.  Children's body 
fatness changes over the years as they grow. Also, girls and boys differ in their body fatness 
as they mature.  This is why BMI for children, also referred as BMI-for-age, is gender and 
age specific.  BMI-for-age is plotted on gender specific growth charts.  
Based on the lack of an internationally agreed definition for childhood obesity and the lack of 
childhood obesity data availability in international sources, the indicators has been proposed 
for adolescents, aged 15-.19 years old, for which data on overweight and obesity can be 
found in the OECD-Health database.   
 
While data availability limits the possibility to develop an indicator of childhood obesity, it is 
recommended that this indicator be updated when a clear definition of childhood obesity 
becomes available, and there appears new evidence for long-term effects of obesity.   
 
The following definitions of obesity, overweight and adequate weight, using the BMI apply. 
 
Body Mass Index – number that evaluates an individual's weight status in relation to height 
(weight/height2) with weight in kilograms and height in meters.   
Adequate weight – BMI between 20 and 25 Kg/m2. 
Overweight - BMI between 25 and 30 Kg/m2 

Obesity – BMI > 30 Kg/m2). 
Specification 
of data needed 

Number of adolescents aged 15-19 whose BMI is: 
- Between 20- 25 Kg/m2 
- Between 25 and 30 Kg/m2 
- Above 30 Kg/m2  



1.1 Setting the information base 
Methodological guidelines for a core set of indicators 

Annex I Methodological Guidelines 67

Number of children in survey 
Data sources, 
availability 
and quality 
 

The OECD Health data has estimates of adult obesity (normally population aged 15 and 
over/15 and more unless otherwise stated) and are based on national health interview surveys 
for most countries (self-reported data), except for Australia, the United Kingdom and the 
United States where estimates are based on the actual measurement of weight and height.  
The difference in survey methodologies limits data comparability, as estimates arising from 
the actual measurement of weight and height are significantly higher than those based on self 
report. 
 
The Health Behavior in Schools Survey has data on anthropometric characteristics, body 
weight and height.  This data is available for children older than 11 years old.  It would be 
possible to apply the adult definition to obtain an a BMI that could be compared to the 
children's growth graph.  

Computation 
 

 
The indicator should be calculated as the percentage of children whose BMI ranges within 
certain values, which categorize population in 3 groups: 

1. Adequate weight (BMI between 20- 25 Kg/m2) 
2. Overweight (BMI between 25 and 30 Kg/m2) 
3. Obese (Above 30 Kg/ m2) 

 
Thus, 
% Adequate weight children = (nBMI/N) x 100, where nBMI is the number of adolescents with a 
BMI between between 20- 25 Kg/m2 

 

% Overweight children = (nBMI/N) x 100, where nBMI is the number of adolescents with a BMI 
between 25 and 30 Kg/m2 

 
% Obese children = (nBMI/N) x 100, where nBMI is the number of adolescents with a BMI 
above 30 Kg/ m2 

Units of 
measurement 

Percentage 

Scale of 
application 

Data from national morbidity statistics has a national level of application. For OECD data the 
level of application is international. It is possible that there are also data sources at regional 
level or at the community level.  Data from schools surveys would yield statistics of 
application at local level.   

Interpretation 
 

Prevalence of obesity is a direct measure of effect, so interpretation in terms of the indicator 
is straight forward. In this case, the indicator proposed is based on the BMI, which is based 
on anthropometric measures of weight and height.  These may be based on self-reported data 
or on actual measurements. Therefore a limitation comes from the reliability of self-reported 
data. 
 
One limitation comes from the use of the adult definition of adult obesity for the adolescent 
population.  The lack of data for childhood obesity and the lack of an internationally agreed 
definition has limited to possibility of this indicator to cover the whole age range of 0-19 
years old.  Therefore, as new evidence and data becomes available, it is recommended that 
this indicator be extended to cover all periods of development up to adulthood. 
 

Linkage with 
other 
indicators 

Obesity is an effect indicator resulting from many causes among which are lack of physical 
activity and inadequate nutritional patterns.  The indicators will be related to the indicators of 
physical activity, as well as indicators of existence of policies to promote physical activity 
and/or existence of policies regarding balanced nutritional programmes in 
schools/information campaigns to parents. 
Exposure:  Percentage of physically active children 
Action:  Existence of a National Strategy to prevent obesity /Existence of policies to promote 
physical activity. 

Related data, 
indicator sets,  

WHO Global Strategy on Diet, Physical Activity and Health (resolution): 
http://www.who.int/gb/ebwha/pdf_files/WHA57/A57_R17-en.pdfWHO Global Strategy on 
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and websites Diet, Physical Activity and Health (website): 
http://www.who.int/dietphysicalactivity/en/ 
 
WHO Food Nutrition Action Plan for the European Region of WHO for 2000-2005: 
http://www.euro.who.int/Nutrition 
 

Policy/ 
regulatory 
context 

Children Environment and Heath Action Plan for Europe (CEHAPE).  Declaration of the IV 
Ministerial Conference on Environment and Health by all 52 Ministers of WHO European 
Region in which they reaffirmed their commitment to attain CEHAPE´s Regional Priority 
Goals and committed to ensure that comprehensive policies to attain these priority goals are 
effectively implemented on a national basis.  
 
This indicator relates directly to CEHAPE Regional Priority Goal II which states: 
 
“We aim to bring about a reduction in the prevalence of overweight and obesity by: 
 
a) Implementing health promotion activities in accordance with the WHO Global Strategy on 
Diet, Physical Activity and Health and the WHO Food Nutrition Action Plan for the 
European Region of WHO for 2000-2005; 
 
b) Promoting the benefits of physical activity in children’s daily life by providing information 
and education, as well as pursuing opportunities for partnerships and synergies with other 
sectors with the aim of ensuring a child-friendly infrastructure”.  
 
Global Strategy on diet, physical activity and health (WHO). This strategy provides Member 
States with a range of global policy options to address two of the major risks responsible for 
the heavy and growing burden of non-communicable diseases (NCDs): unhealthy diet and 
physical inactivity.   
 
WHO Food and Nutrition Action Plan for Europe. 

Reporting 
obligations 

There are no legally binding reporting obligations. 
Countries will be reporting back on their implementation and progress of CEHAPE in 2007 at 
the mid-term review and at the Fifth Ministerial Conference on Environment and Health 
(2009). 
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Percentage of physically active children DPSEEA 

Issue CEHAPE Regional Priority Goal II: Obesity 
Justification 
for this 
indicator 

Physical activity is part of the CEHAPE regional priority goal II (sections a and b of the 
section on obesity of this priority goal) which states: 
 
We aim to bring about a reduction in the prevalence of overweight and obesity by: 
 
a) Implementing health promotion activities in accordance with the WHO Global Strategy on 
Diet, Physical Activity and Health and the WHO Food Nutrition Action Plan for the 
European Region of WHO for 2000-2005; 
 
b) Promoting the benefits of physical activity in children’s daily life by providing information 
and education, as well as pursuing opportunities for partnerships and synergies with other 
sectors with the aim of ensuring a child-friendly infrastructure.  
 
The importance of physical activity is well established.  Physical activity is a protective factor 
for health problems such as obesity, type 2 diabetes and overweight, and a range of chronic 
diseases.  However, levels of inactivity are alarmingly high and physical inactivity is a major 
public health problem.  In the World Health Report 2002, the global estimate for prevalence 
of insufficient physical activity is 41%.  International minimum recommendations for health 
enhancing physical activity refer to 30 minutes of moderate intensity activities for the general 
population and one hour per day for children.  Moderate intensity is characterized by getting 
somewhat our of breath but not necessarily sweating, typical examples being walking and 
cycling.  Further activities will convey further health benefits and in many countries the 
minimum recommendations for children are set at one hour per day. 

Definition of 
indicator 

Based on data availability from the HBSC, the indicator can be defined as: 
 
The percentage of children reporting to be physically active for 1 hour per day at least 3 times 
per week. It will give an approximation of the WHO recommendation of at least 30 minutes 
per day of physical activity. 

Underlying 
definitions and 
concepts 

Physical Activity is defined as “..any activity that increases your heart rate and makes you get 
out of breath some of the time..” (from the HBSC Protocol for the 2001-2002 survey).  Some 
examples of physical activity are running, brisk walking, biking, swimming, soccer and 
basketball. Country specific sporting activities can be given. 

Specification 
of data needed 

Number of children attending schools 
Number of children reporting to be physically active for a total of 1 hour per day (can be 
achieved also in 2-3 bouts) on a usual or typical week  
a. 0 times per week 
b. 1-2 times per week 
c. 3-4 times per week 
d. 5-6 times per week 
e. 7 days per week  

Data sources, 
availability 
and quality 
 

The information for this indicator is available in the Health Behaviours In School Children 
survey (mandatory questionnaire, section on physical activity). The number of participating 
countries has been increasing over the last survey years, and in the latest HBSC mandatory 
survey (2001-2002) the 35 participating countries were: Finland, Norway, Austria, Belgium, 
Hungary, Israel, Scotland, Spain, Sweden, Switzerland, Wales, Denmark, Canada, Latvia, 
Poland, Belgium, Czech Republic, Estonia, France, Germany, Greenland, Lithuania, Russian 
Federation, England, Greece, Portugal, Ireland, USA, The Former Yugoslav Republic of 
Macedonia, Netherlands, Italy, Croatia, Malta, Slovenia, Ukraine.   
Data comparability is good. 
 

Computation 
 

100* ( NChildi /  TChild )where  
 
NChildi is the number of children reporting to be physically active for 1 hour a day for at least 
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X times per week (on a usual or typical week)  
TChild is the total number of children attending school.  

Units of 
measurement 

Percentage 

Scale of 
application 

Scales of application can be local, regional, national and international.  A smaller Scale of 
application to obtain data could be school district, as long as a representative sample could be 
obtained (this indicator will likely vary among school districts). 

Interpretation 
 

A higher percentage of children being physically active is an indicator of a healthy behaviour 
and will likely be related to lower rates of obesity, type II diabetes, hypertension, coronary 
heart disease and osteoporotic fractures in middle age and older adults. Further, there is 
greater likelihood that physically active young people, compared with those inactive, will be 
more active in later life as well (low to moderate tracking of physical activity), so it is 
perceivable that all health effects of physical activity in adults can be influenced by 
increasing and maintaining active behaviour in young people.  

Linkage with 
other 
indicators 

Effect:  Childhood overweight and obesity  

Related data, 
indicator sets 
and websites 

Health Behaviour in Schools Survey: 
http://www.hbsc.org 
Inventory of surveys, indicators and policy environment for physical activity surveillance: 
http://europa.eu.int/comm/health/ph_projects/1999/monitoring/fp_monitoring_1999_annexe1
_08_en.pdf 
International Physical Activity Questionnaire : 
http://www.ipaq.ki.se 
European Health Promotion Indicator Development (EUHPID Project): 
http://www.bton.ac.uk/euhpid/theproject.htm 
Final Report of EUPHID Project: 
http://europa.eu.int/comm/health/ph_projects/2001/monitoring/fp_monitoring_2001_frep_03
_en.pdf 

Policy/ 
regulatory 
context 

Children Environment and Heath Action Plan for Europe (CEHAPE) 
Global Strategy on diet, physical activity and health (WHO) 

Reporting 
obligations  

There are no legally binding reporting obligations. 
Countries will be reporting back on their implementation and progress of CEHAPE in 2007 at 
the mid-term review and at the Fifth Ministerial Conference on Environment and Health 
(2009). 
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Policies to reduce childhood obesity DPSEEA 

Issue CEHAPE Regional Priority Goal II: Obesity 
Justification 
for this 
indicator 

This indicator will provide a picture of the degree of government efforts, commitment and 
willingness to prevent obesity, in accordance with the RPG II goal of CEHAPE, the WHO 
Global Strategy on Diet, Physical Activity and Health and the WHO Food and Nutrition 
Action Plan for the European Region of WHO for 2000-2005 

Definition of 
indicator 

Composite index of the willingness and commitment to implement a National Strategy to 
prevent obesity in accordance with the WHO Strategy on Diet, Physical Nutrition and Health 
and the WHO Food and Nutrition Action Plan for the European Region of WHO for 2000-
2005 

Underlying 
definitions and 
concepts 

Food and nutrition action plan “…is a plan which shows how to develop and implement food 
and nutrition policy.” 
Food and nutrition policy “…is a term used to incorporate public health concerns into food 
policy, in order to lead to more concerted intersectorial action.” 

Specification 
of data needed 

Evidence of the existence, enforcement and implementation of the relevant legislation, 
policies and actions in accordance with the strategies listed above, for the reduction of obesity

Data sources, 
availability 
and quality 
 

Information on the existence and on the actual enforcement and implementation, of the 
relevant legislation, policies and actions is usually collected by specific country programmes / 
focal points.  
WHO also produces a report (latest report 2003) titled Comparative Analysis of Food and 
Nutrition Policies in WHO European Member States.  

Computation 
 

The index is computed as a SUM (Ci) 

where Ci is the score for component i. 

 

For each component the following scoring is accepted:  

0 – Not existing, not clearly stated  

1 – Clearly stated, partly implemented or enforced 
2 – Clearly stated and obeyed, implemented and enforced (existing) 

 

The following items come from activities and suggestions recommended in the Global 
Strategy and the Food and Nutrition Action Plan and the Comparative Analysis of Food and 
Nutrition Policies in WHO European Member States.  
The full list of components is as follows 

 

1. Legislation requiring labelling of foods with nutritional information such as 
ingredients and the corresponding energy intake (as recommended in the Global Strategy) 

2. Existence of a national strategy to promote and increase the consumption of fruit, 
vegetables and legumes and to reduce the consumption of saturated fats, sugars and the 
elimination of trans-fatty acids (as recommended in the Global Strategy) 

3. Existence of health and nutrition education and awareness programs at schools (as 
recommended in the Global Strategy) 

4. Existence of a national health survey or participation in an international health 
survey that allows the monitoring of the prevalence of obesity, eating habits, physical 
activity, lifestyle and health in children (as recommended in the Global Strategy) 

5. Legislation requiring a minimum of 30 minutes of physical activity per day at 
schools (as recommended in the Global Strategy)  

6. Legislation to practise responsible advertising and marketing of food, particularly 
with regard to the promotion and marketing of foods high in saturated fats, trans-fatty acids, 
free sugars and salt to children 
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7. Existence of written policy document adopted by a political body, explicitly 
concerned with nutrition (as recommended in the Global Strategy) 

8. Existence of a special administrative structure set up to be responsible for the 
implementation of the policy (as recommended in the Action Plan) 

9. Existence of a nutrition council or other advisory structure responsible for providing 
scientific advice to national policy-makers (as recommended in the Action Plan) 

10. Existence of any form of regular government-initiated collaboration between the 
various parties responsible for food production, manufacture and sales, control and legislation 
and nutrition education (as recommended in the Action Plan) 

11. Existence of any form of regular consultation between the Ministry of Health and 
the Ministry of Agriculture on matters related to nutrition (as recommended in the Global 
Strategy) 

12. Existence of a set of recommended nutrient reference values (as recommended in the 
Action Plan) 

 

(Items 7-12 are available from the Comparative Analysis of Food and Nutrition Policies in 
WHO European Member States) 

Units of 
measurement 

Ordinal score 

Scale of 
application 

Regional, national and international 

Interpretation 
 

The indicator provides a general measure of the capability to implement policies for reducing 
the impact of obesity through a National Strategy on Diet and Physical Activity. A high score 
should be interpreted as a broad indication of increased capability, willingness and 
commitment. Like all compound indicators, however, this one needs to be interpreted with 
care for the final score is the sum of many different components: areas with same indicator 
score do not necessarily have the same capability profile. 

Linkage with 
other 
indicators 

Exposure:  Percentage of physically active children 
Effect:  Prevalence of obesity 

Related data, 
indicator sets 
and websites 

WHO Global Strategy on Diet, Physical Activity and Health (resolution) 
http://www.who.int/gb/ebwha/pdf_files/WHA57/A57_R17-en.pdfWHO Global Strategy on 
Diet, Physical Activity and Health (website) 
http://www.who.int/dietphysicalactivity/en/ 
 
WHO Food Nutrition Action Plan for the European Region of WHO for 2000-2005 
http://www.euro.who.int/Nutrition 
 
Comparative Analysis of Food and Nutrition Policies in WHO European Member States 
http://www.euro.who.int/Document/E81506.pdf 
 

Policy/ 
regulatory 
context; 
 

WHO Global Strategy on Diet, Physical Activity and Health   
WHO Food Nutrition Action Plan for the European Region of WHO for 2000-2005 
EU directives and recommendations food labeling, marketing of foods and food safety. 

Reporting 
obligations  

Countries will be reporting back on their implementation and progress of CEHAPE in 2007 at 
the mid-term review and at the Fifth Ministerial Conference on Environment and Health 
(2009). 
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Methodology sheets of indicators for CEHAPE RPG III 
 
Policies to reduce children’s exposure to tobacco smoke DPSEEA 

Issue CEHAPE Regional Priority Goal III on respiratory health and air pollution. 
Definition of 
indicator 

Composite index of capability for implementing policies to reduce environmental tobacco 
smoke exposure and promoting smoke free areas 

Underlying 
definitions and 
concepts 

The existence, implementation and enforcement of instruments and measures to prohibit 
smoking in different indoor environments, including public transportation 

Specification 
of data needed 

Evidence of existence and enforcement of regulations to reduce ETS exposure in particular 
the legislation on smoke-free areas, smoke-free public transport and advertisement of 
cigarettes. 
 

Data sources, 
availability 
and quality 

The WHO/Europe tobacco control database contains data on smoking prevalence and various 
aspects of tobacco control policies in WHO European Member States. Information can be 
either viewed on a country-by-country basis or in consolidated cross-country comparison 
tables.  
The database contains 41 indicators grouped in five thematic areas. The present indicator uses 
the sections on ‘smoke free public areas’, ‘smoke free public transport’ as well as ‘direct 
advertisement of cigarettes’ of the legislation theme. 
The database includes also texts of national legislation in the special section on the tobacco 
control legislation in countries. An important advance is that countries' information on their 
national legislation on tobacco control has been directly checked and cross-checked with 
information received from other sources. 

Computation The index is computed as a sum of 15 subset variables 
SUM (Ci) 
where Ci is the score for component i. 
 
For each component the following scoring is accepted: 
0 – No restriction or prohibition 
1 – Partial restriction, prohibition or voluntary agreement 
2 – Complete ban or prohibition 
 
The full list of components (Ci) is as follows: 
 
1. Smoking prohibited/restricted in health care facilities 
2. Smoking prohibited/ restricted in education facilities 
3. Smoking prohibited/ restricted in government facilities 
4. Smoking prohibited/restricted in restaurants 
5. Smoking prohibited/restricted in pubs and bars 
6. Smoking prohibited/restricted in indoor workplaces and offices 
7. Smoking prohibited/restricted in theatres and cinemas 
8. Smoking prohibited/restricted in buses 
9. Smoking prohibited/ restricted in taxis 
10. Smoking restricted/ prohibited in trains 
11. Smoking restricted/ prohibited in domestic air transport 
12. Smoking restricted/ prohibited in international air transport 
13. Smoking restricted/ prohibited in domestic water transport 
14. Smoking restricted/ prohibited in international water transport 
15. Advertisement of cigarettes in national mass-media (TV, radio) prohibited 
 

Units of 
measurement 

Ordinal score (0-30) 

Scale of Regional, national to international 
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application 
Interpretation This indicator provides a general measure of the capability to implement policies for reducing 

environmental tobacco smoke exposure and promoting smoke free areas: an increase in the 
score should be taken as a broad indication of increased capability, a reduction the reverse. 
Like all compound indicators, however, this one needs to be interpreted with care for the final 
score is the sum of many different components: areas with the same indicator score, 
therefore, do not necessarily have the same capability profile. It is equally important to 
examine the indicator components before drawing conclusions. 
Ideally, this indicator should be coupled with regular monitoring of the prevalence of 
exposure to ETS in different age groups and at both public places and home. Unfortunately 
there are no harmonized instruments in place in the European Region of WHO: 
implementation and regular reporting including evaluation of the effects and effectiveness of 
policies and interventions on ETS remains an urgent public health priority.  

Linkage with 
the other 
indicators 

Children exposed to environmental tobacco smoke (ETS) 

Related data, 
indicator, web 
sites 

International data available in WHO Tobacco control database 
http://data.euro.who.int/tobacco/   
US EPA Indoor Environments Division. Introduction to IAQ: 
http://www.epa.gov/iaq/ia-intro.html. 
US EPA Second Hand Smoke (SHS) also known as: Environmental Tobacco Smoke (ETS) 
http://www.epa.gov/iaq/ets/index.html 
See WHO Publication E70610 Policies to reduce exposure to environmental tobacco smoke: 
report on a WHO working group meeting, Lisbon, Portugal 29-30 May 2000 
http://www.who.dk/document/e70610.pdf 

Policy/ 
regulatory 
context 

The WHO Framework Convention on Tobacco Control 
(http://www.who.int/tobacco/framework/countrylist/en/index.html ) entered into force 27 
February 2005 and has 92 parties. The Treaty continues open for ratification, acceptance, 
approval, formal confirmation, accession indefinitely for States wishing to become parties of 
it.  
The current regional framework of action in the European Region of WHO is the European 
Strategy for Tobacco Control (adopted by the Regional Committee in 2002). It sets out 
strategic directions for action in the Region, to be carried out through national policies, 
legislation and action plans and makes recommendations on monitoring, evaluating and 
reporting on tobacco use and tobacco control policies. 
In the European Union, Council Recommendation (2003/54/EC) of 2 December 2002 on the 
prevention of smoking and on initiatives to improve tobacco control recommends Member 
States to implement legislation and / or other effective measures to limit exposure to 
environmental tobacco smoke at http://europa.eu.int/eur-
lex/en/dat/2003/l_022/l_02220030125en00310034.pdf. 

Reporting 
obligations 

The Recommendation contains no obligations for Member States reporting. However, it 
invites the Commission to monitor and assess the developments and measures undertaken in 
the Member States and at Community level. 
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Prevalence of allergies and asthma in children DPSEEA 

Issue Regional Priority Goal III of CEHAPE 
Justification 
for this 
indicator 

The prevalence of allergies and asthma has increased in recent decades, but the underlying 
causes for this increase are not known. Furthermore, the relation between asthma and allergy 
in children is complex, and probably different in different age groups. Airborne pollutants or 
other environmental exposures may contribute, and certainly may lead to impairment among 
those already diseased. It has also been shown that exposure to airborne pollutants may 
amplify the reaction to common allergens. Thus, this indicator may be used as a measure of 
susceptibility towards air pollution, in the population of children. 

 
Definition of 
indicator 

 
Prevalence (%) of children with asthma in age groups 0-4, 5-9, 10-14, 15-19 of total 
population of children in the respective age group 
Prevalence (%) of allergy towards house dust mites, pollens, furry animals or moulds 
 

Underlying 
definitions and 
concepts 

Asthma is defined as reporting wheeze during last year or having had asthma diagnosed by a 
physician. 
Allergy is defined as reporting allergy towards house dust mites, pollens, furry animals or 
moulds. 
Total population: total number of children in the respective age group at a certain time point 
 

Specification 
of data needed 

Number of children with asthma or allergy in each age group 
Total number of children in the resident population, in each age group 

Data sources, 
availability 
and quality 

The crucial factor of this indicator is finding the cases. The indicator is aimed at being a 
marker of susceptibility and it may be argued that clinical markers or doctor’s diagnoses, and 
not symptoms, would be the most relevant data. In recent years standardized questionnaire 
surveys have been conducted in several countries, investigating the prevalence of asthma and 
asthmatic symptoms. These surveys may give valuable data; although some are mainly 
focusing on symptoms and further surveys may be needed.  
It may be argued that self-reported allergy is a poor predictor, if tests like skin prick test or 
RAST are the golden standard. However, self-reported allergy is simple and may be an as 
valid indicator of symptoms as such tests. 
Data on the total population of children are obtainable from national statistics.  
 

Computation For each age group: Number of children with asthma /total number of children, number of 
children with at least one of listed allergies/total number of children 
 

Units of 
measurement 

Percentage 

Scale of 
application 

Regional, national or international  

Interpretation The indicator may show trends and international variations in allergies and asthma morbidity. 
Although airborne pollutants and related environmental factors may not be a major cause of 
the increase of asthma and allergy, the indicator gives information on the, probably, increased 
need of reducing exposure to airborne pollutants, due to an increase of the sensitive part of 
the population. The indicator may also give some information on the importance of allergies 
in asthma among children in different age groups.  
 

Linkage with 
the other 
indicators 

Most other indicators of RPGIII 

Related data, 
indicator sets, 
and websites 
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Policy/regulat
ory context 

 

Reporting 
obligations 
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Infant mortality due to respiratory diseases DPSEEA 

Issue Regional Priority Goal III of CEHAPE 
Justification 
for this 
indicator 

According to a recent systemic review by WHO (Effect of air pollution on children’s health 
and development, Bonn 2005), the evidence is sufficient to infer a causal relationship 
between particulate air pollution and respiratory deaths in the post-neonatal period.  

 
Definition of 
indicator 

 
Annual mortality rate due to respiratory diseases in children older than one month and under 
one year of age 

Underlying 
definitions and 
concepts 

The indicator is based on the following definitions: 
Respiratory disease: an acute or chronic illness affecting the respiratory system; includes 
acute respiratory infections, bronchitis, pneumonia and influenza.  
Mortality due to respiratory diseases: death for which the primary cause is defined as 
respiratory disease (ICD-10 codes J00 - J99) 
Infants: children less than one year of age and older than one month of age. 
Total population of infants: number of live births in the year (or other survey period). 
According to available epidemiological studies, infant mortality may be correlated with level 
of air pollution in the place of residence. However numerous other factors play a role in 
determining this mortality as well. The indicator is useful in estimating the burden of disease 
attributable to air pollution. 

Specification 
of data needed 

Annual number of deaths of children under 1-12 months of age due to respiratory diseases. 
Total number of live births in the survey year. 

Data sources, 
availability 
and quality 

Data on infant deaths due to respiratory illness may need to be obtained from a variety of 
different sources.  In most European countries, national statistics are collated, based on death 
certification.  However, some differences in reporting mechanisms and – more importantly in 
many cases – in diagnosis may exist.  In other cases, data may be provided by national 
demographic surveillance systems: in a number of countries, these have included an autopsy 
module aimed at collecting information on the cause of death in children.  
Data on the total population of infants are obtainable from national censuses.  For inter-
censual years, estimates may need to be made using vital registration data or demographic 
models, but these may contain some uncertainties due to effects of migration 

Computation This indicator can be computed as:  1000 * (Mri / Pi) 
where Mri is the number of deaths due to respiratory diseases in children 1-12 months of age, 
and Pi is the total number of live births in the survey year 

Units of 
measurement 

Number of deaths per thousand live births 

Scale of 
application 

National or international, though at international scales problems of data consistency and 
differences in the range of respiratory illnesses may create difficulties for interpretation. 

Interpretation This indicator may be interpreted to show trends or patterns in post-neonatal infant mortality 
as a result of respiratory diseases. An increase in mortality rates might imply higher 
exposures and worsening air pollution conditions; a reduction in mortality might imply a 
decrease in exposures and an improvement in air quality. 
For many reasons, however, such interpretations need to be made with care. Inconsistencies 
in diagnosis may cause problems in many cases.  Crucially, the association between 
respiratory mortality and ambient air pollution is not simple.  Many forms of respiratory 
illness occur, relating to a wide range of causes including exposures not only to ambient air 
pollution but also to pollutants and allergens (e.g. tobacco smoke, dust mite, fur) in the home 
and exposures to infectious agents.  Diet and other lifestyle, environmental and social factors 
may also be important.  In developing countries, for example, HIV and malaria are extremely 
important factors in either causing lower respiratory infection, or presenting as LRI. These 
may thus have a substantial effect on observed death rates.  
Mortality is also highly dependent upon the effectiveness of the health care system and 
availability of treatment. In many developed countries, mortality rates due to respiratory 
diseases have remained broadly stable over recent decades, or have even declined, despite a 
large increase in morbidity.   

Linkage with Concentration of PM, O3, NO2, and SO2 in outdoor air, Children living in homes with 
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the other 
indicators 

dampness problems, Children exposed to tobacco smoke, Children living in homes with 
heaters or stoves using kerosene, gas, wood or other solid fuels, children living in proximity 
of heavily trafficked roads 

Related data, 
indicator sets, 
and websites 

See WHO, Geneva about children’s environmental health 
http://www.who.int/peh/child/index.html 

Policy/regulat
ory context 

 

Reporting 
obligations 
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Children’s exposure to air pollutants in outdoor air DPSEEA 

Issue Regional Priority Goal III of CEHAPE 
Justification 
for this 
indicator 

There is evidence that the concentration of NO2, SO2, ozone and particulate matter in 
outdoor air is related to respiratory effects in children like impaired development of lung 
function and increased respiratory symptoms..  

 
Definition of 
indicator 

Child population is defined as the population under age 20 
PM10: Child population-weighted annual mean pm10 concentration 
PM2.5: Child population-weighted annual mean PM2.5 concentration 
O3: Child population-weighted annual mean (of max. daily 8 h means) ozone concentration 
NO2: Child population distribution of exceedance hours of air quality limit values  
SO2: Child population distribution of exceedance days of air quality values 
 

Underlying 
definitions and 
concepts 

Outdoor air pollutants emerging mainly from traffic and emissions from heating and 
industries include a large number of different compounds and particles. The ambient 
concentrations of selected pollutants should provide a good picture of air quality and related 
risk to health. The indicator has been developed for the general population, but it is assumed 
that it is valid also as an indicator of health risk for children. Each sub-indicator is based on 
the assumption that an increase of the incidence of health outcomes is proportional to the 
exposure to the pollutant. To limit the need for additional calculations and considering the 
highest health relevance of PM and ozone exposures, population-weighted mean 
concentration is calculated. For NO2 and SO2, the compliance indicators collected by EEA 
are adopted. 
Underlying definitions are: 
Mean annual concentration: mean concentration of the pollutant of concern, averaged over all 
measurements conducted in the year. Data coverage should be distributed throughout all 
seasons. 
Population weighting: based on measurements at background monitoring sites the population 
concentration is estimated for a certain area. The number of children living in this area is 
required. If this number is not available, the number of children may be estimated from the 
total population in the area, or from other demographic data. 
 

Specification 
of data needed 

Annual mean concentration for PM10, PM2.5, 8 h means of ozone, hourly means of NO2, 
and daily means of SO2, in all seasons. 
Number of children or residents in the area for which the estimate of air pollution 
concentration is relevant. 

Data sources, 
availability 
and quality 

Data on ambient air pollution concentrations can be obtained from national or local 
monitoring networks, using data from fixed-site monitoring stations. Concentrations 
measured by such monitoring stations differ from the actual exposure of the children in the 
area, but are still useful approximations.  

Computation PM and ozone: For a given population of children, the exposure to an ambient air pollutant is 
calculated as the annual mean concentration measured in the area relevant for the population. 
For larger populations at regional or national scales, the indicator can be presented as 
population distribution over a few categories of annual average pollutant levels. For the 
purposes of health-relevant assessment at larger scales (big cities, regional, and national), the 
indicator is calculated using the population-weighting as: 
Expy=SUM {(Pi/P)*Cyi}, where: 
Cyi=annual concentration of pollutant y in sub-population Pi, 
P= SUM (Pi) which is the total population of children in area 
 
NO2: proportion of children with 0, 1-18, 19-36, >36 hours with hourly mean over 200 
µg/m3 during a year. 
SO2: proportion of children with 0, 1-3, 4-9, >9 days with daily mean over 125 µg/m3 during 
a year. 

Units of For PM10, PM2.5, and ozone: µg/m3. For NO2 and SO2: proportion (0-1). 
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measurement 
Scale of 
application 

Local, regional, national 

Interpretation There are a number of other indicators, which could be used to assess exposure to outdoor air 
pollution, but this selection should cover the most interesting for respiratory health in 
children, as we know today. However, assessments using the data on ambient air pollution 
concentrations from fixed-site monitoring stations tend to provide conservative estimates of 
population exposure and the relationships may differ between pollutants, housing 
characteristics and population behaviour.  

Linkage with 
the other 
indicators 

Indicators of indoor air pollution, children exposed to heating and cooking related 
combustion products, children living in proximity of heavily trafficked roads, traffic density 

Related data, 
indicators 

This indicator is adapted to child population from the general population ECOEHIS indicator 
“Exposure to air pollutants”. 

Policy/regulat
ory context 

CEHAPE Regional Priority Goal on respiratory health and air pollution. The Air Quality 
Framework Directive (AQ FWD; 96/62/EC) requests EC Member States to assess air quality. 
Daughter Directives set the target values for concentration of pollutants used in this indicator. 

Reporting 
obligations 
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Children living in homes with dampness problems DPSEEA 

Issue Regional Priority Goal III of CEHAPE 
Justification 
for this 
indicator 

Exposure to high levels of relative humidity and mould spores are known threats to health 
and reduce the quality and adequacy of the dwelling. Increased humidity promotes the growth 
of mould and the production of fungal spores and house dust mites, known respiratory 
allergens. It has been shown that mould allergy is related to a more severe asthma. 
Furthermore, exposure to mould is supposed to affect respiratory health also through other 
mechanisms than IgE-mediated allergy, although still not known. 

 
Definition of 
indicator 

Percentage of children aged 0-4, 5-9, 10-14, 15-19, living in housing suffering from 
dampness.  
This indicator uses the Eurostat SILC (variable HH040) on dampness-related problems such 
as (a) leaking roof, (b) damp walls/floors/foundations, and (c) rot in window frames or floor; 
all of which could lead to or represent mould growth.   

Underlying 
definitions and 
concepts 

The cause of the dampness within the housing context could be: 
Moisture penetration due to inadequate design, construction and/or maintenance of the 
housing, 
Moisture rising through floors and/or walls because of a lack of or defects to damp proof 
courses or membranes 
Condensation due to poor housing design, contraction, insulation or ventilation 
Condensation due to overcrowding or heavy household use of the dwelling.  
Some dampness will not necessarily be a threat to health. It may be small scale, intermittent 
in nature, or located in a part of the dwelling that will not unduly affect the occupants (i.e. not 
a living room or occupied bedroom).  

Specification 
of data needed 

Total number of children, in different age groups. 
Number of children living in dwellings affected by dampness problems. 

Data sources, 
availability 
and quality 

Housing surveys will be the most reliable source of data on the number of affected. 
Household interview surveys can be used to produce estimates of the number of children 
affected by mould dwellings. Censuses will provide information on total population of 
children and total housing stock. Specifically, the data on dampness problems can be taken 
from the Eurostat SILC data, variable HH040. However, comparability between countries of 
this data may be poor. 

Computation Children affected 
100* (R/P), where R is the number of children living in dwellings with dampness problems 
and P is the total number of children in respective age group. 
The computation can be done with “mouldy housing” instead of “damp housing” in case 
valid national data is available for the occurrence of mould growth as a consequence of 
dampness. In such cases, the national definition of “mould housing” should be quoted with 
the indicator.. 

Units of 
measurement 

Percentage 

Scale of 
application 

Ideally, the information should come from sample national surveys. However, it is equally 
applicable at local level, and extrapolating trends from available local or regional data might 
produce rough estimates at national level. 

Interpretation Increasing percentage values indicate an increasing problem of dampness and increasing 
vulnerability of housing for degradation trends. Based on scientific evidence it must be 
assumed that the increased exposure also leads to increased health effects. The assumption of 
health effects is even stronger in case the indicator is calculated based on mould data instead 
of dampness problem data. 
A dwelling that is damp is not only proven to have an effect on the health of the occupants, it 
is an indication of the quality and condition of the housing. Work to rectify problems in 
dampness will have the benefit of improving the health of the household and reducing the 
deteriorations to the housing stock. 

Linkage with 
the other 

Other indicators of indoor and outdoor air pollution, housing conditions and poverty 
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indicators 
Related data, 
indicator sets, 
and websites 

 

Policy/regulat
ory context 

CEHAPE Regional Priority Goal on respiratory health and air pollution 

Reporting 
obligations 

 



1.1 Setting the information base 
Methodological guidelines for a core set of indicators 

Annex I Methodological Guidelines 83

 
Children exposed to environmental tobacco smoke (ETS) DPSEEA 

Issue RPG III of CEHAPE 
Justification 
for this 
indicator 

There is overwhelming evidence that asthma and respiratory effects such as obstructive 
bronchitis in infants and children are related to exposure to ETS. Children, and especially 
infants, are extremely vulnerable to ETS as they spend most of their time in the dwelling and 
in the very proximity of the adults. 
 
During adolescence, a substantial part of exposure to ETS is also due to smoking among 
friends and schoolmates.  

 
Definition of 
indicator 

a) % children 0-4, 5-9,10-14 years old daily exposed to environmental tobacco smoke.  
b) % smokers among children 10-14, 15-19 years old. 
 

Underlying 
definitions and 
concepts 

The indicator is essential in assessing respiratory effects of air pollution. Environmental 
tobacco smoke is a major indoor pollutant consisting of particulates and a variety of organic 
compounds. In homes of smokers, ETS is the major source of particulates. Especially 
maternal smoking has been shown to be related to the incidence and prevalence of asthma 
and obstructive bronchitis in children. 
 
Most smokers pick up the habit during adolescence, and % of smokers among teen-agers will 
give a measure of exposure to ETS among friends. Many young people who smoke don’t 
smoke daily, but a few times per week. To avoid including the possibly minor problem of 
occasional smoking, the indicator is restricted to adolescents smoking at least twice a week. 
 

Specification 
of data needed 

Number of children in age groups 0-4, 5-9, 10-14 years old living in homes with daily 
smokers. Number of children and adolescents aged 10-14, 15-19 smoking at least twice a 
week. Number of children in the different age groups. 

Data sources, 
availability 
and quality 

Data on the total number of children can be obtained from national statistics. Data on 
smoking in the family may be collected through special surveys, maternity care, or children’s 
health care. Data on the proportion of children exposed to ETS in the home may also be 
obtained from research studies like the International Study of Asthma and Allergies in 
Childhood (ISAAC). Data on smoking habits among children may be collected through 
special surveys, or school health care. Through The Health Behaviour in School-Aged 
Children, data on own smoking in many European countries are available; www.hsbc.org. 
In many countries there is a development towards being more restrictive as regards smoking, 
including an increase in smoking only outdoors. That includes parents in their own home. 
This, of course, result in a lower exposure to ETS for their children. It would be preferable to 
distinguish between indoor and only outdoor smoking, but such data is probably hard to find. 
However, for the sensitive child also only outdoor smoking results in an increased exposure 
that affects health. Thus, this indicator is valid as “good enough”. 
. 

Computation a) Number of children exposed in the home/ number of all children, in each age group. 
b) Number of adolescents smoking at least twice a week/ number of all adolescents, in each 
age group. 

Units of 
measurement 

a) % exposed, b) % smokers. 

Scale of 
application 

Regional, national and international. 

Interpretation This indicator may be interpreted as to show risk of asthma or obstructive bronchitis for 
children exposed at home and in other environments. An increase in exposure implies a 
higher risk of developing of or worsening of respiratory disease.  
Furthermore, it gives information on risk of respiratory disease among young people due to 
own smoking.  It also gives information on risk of other  smoke related diseases. 

Linkage with 
the other 

Should be linked with other indicators of indoor air pollution, policies to reduce smoking, 
indicators of prevalence of respiratory disease, and indicators of socio-economic factors 
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indicators  
 

Related data, 
indicator sets, 
and websites 

 

Policy/regulat
ory context 

 

Reporting 
obligations 
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Children exposed to heating and cooking related combustion products 
DPSEEA 

Issue Regional Priority Goal III of CEHAPE – Indoor air quality 
Justification 
for this 
indicator 

Children spend a large proportion of their time indoors. Levels of air pollution in the indoor 
environment are therefore important determinants of exposure to air pollutants, and thus of 
children’s health. Short periods of high level exposure are known to be implicated in acute 
respiratory responses (e.g. reduced lung function, wheezing, asthma attacks) Sensitization to 
air pollution at an early age may also increase long-term susceptibility to air pollution and 
contribute to risks of chronic health effects in later life. 
Some of the pollution found indoors derives from outdoor sources. However a wide range of 
indoor sources and activities add to the pollutant concentrations in the home, including 
smoking, cooking, heating, and chemicals usage. These internal releases are often responsible 
for the major peaks in exposure experienced by children. 
Combustion of biomass fuels in poorly vented stoves and fires for cooking and heating, 
together with smoking, often represent the most important indoor sources. Pollutants emitted 
from these sources include particles, carbon monoxide, sulphur dioxide, nitrogen dioxide and 
volatile organic compounds. These may act individually or in combination to affect health. In 
poorly vented environments, particles and carbon monoxide are often found at especially high 
levels. Potential health effects include acute respiratory infection, chronic pulmonary disease, 
cancer, tuberculosis, reduced birth-weight and eye damage. 
On a worldwide basis and especially in developing countries, cooking and heating with 
biomass fuels is a major environmental health concern. However, also in other societies the 
use of gas stoves is common, and in developed countries with large forests, wood are often 
used for heating.  

Definition of 
indicator 

% of children aged 0-4, 5-9,10-14 years old living in households using 
- coal, wood or dung as the main source of heating and cooking fuel, 
- gas or kerosene as the main source of heating and cooking fuel. 
Many variations on this indictor are possible, to reflect local circumstances. Different fuel 
sources or different heating and cooking facilities might be selected, for example, as a basis 
for the indicator (e.g. ‘open fires or unvented gas cookers and heaters’ may be appropriate in 
more developed countries. 

Underlying 
definitions and 
concepts 

Household: a single dwelling unit (e.g. a house or apartment) intended for permanent 
residence. 
Use of coal, wood or dung as the main source of cooking or heating fuel: the reliance on coal 
(or lignite), wood or dung as the primary cooking fuel or heating fuel in the home. If used for 
heating, the fuel should be used in a fire or stove placed in the living areas of the home, thus 
excluding stoves placed in, for instance, basements or other buildings. 
Use of gas or kerosene as the main source of heating or cooking fuel. The fuel should be used 
in a stove placed in the living areas of the home, thus excluding stoves placed in, for instance, 
basements or other buildings. Also excluded are heaters connected to a chimney. 

Specification 
of data needed 

Number of children 0-4, 5-9, 10-14 years old. Number of children living in homes using 
-- coal, wood or dung as the main source of heating and cooking fuel, 
- gas or kerosene as the main source of heating and cooking fuel.  

Data sources, 
availability 
and quality 

Data on the total number of children can be obtained from national statistics. Data on housing 
characteristics may be collected by national statistics or through special surveys. Some 
international household surveys contain information on cooking and heating fuel. Data on 
household solid fuel use may be obtained from the Demographic and Health Surveys 
(http://www.measuredhs.com), World Health Survey (http://www.who.int/whs), and the 
Millennium Indicator Database, indicator 29 
(http://millenniumindicators.un.org/unsd/mi/mi_goals.asp). Data on the proportion of 
children living in homes using solid biomass fuels for cooking may also be obtained from 
research studies like the International Study of Asthma and Allergies in Childhood (ISAAC). 
These studies also have information on the proportion of children living in homes using gas 
or kerosene for cooking and heating. 

Computation The indicator can be computed as simple percentages: 
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            100 * Cbio/Ctot, and 
            100 * Cgas/Ctot 
Where: 
Cbio is the number of children living in households using coal, wood or dung as the main 
source of cooking/heating fuel; 
Cgas is the number of children living in households using gas or kerosene as the main source 
of cooking/heating fuel, 
Ctot is the total number of children in each age group 
 

Units of 
measurement 

Percentage 

Scale of 
application 

National and international 

Interpretation This indicator provides a general measure of exposure to air pollutants from indoor heating 
and cooking sources; a reduction in the percentage of children living in homes relying on 
biomass fuels may be taken to imply a reduced level of exposure and thus a reduced risk of 
respiratory illness. 
In applying and interpreting the indicator, however, it should be noted that: 

- It takes no account of the many other factors (e.g. lifestyle and ventilation 
behaviour) likely to affect exposures; 

- Relationships with health outcome may be confounded by other factors.  
Linkage with 
the other 
indicators 

Should be linked with other indicators of indoor and outdoor air pollution, indicators of 
prevalence of respiratory disease 
 

Related data, 
indicator sets, 
and websites 

This indicator may be linked to the WHO Geneva indicator on “Children living in homes 
using biomass fuels or coal as the main source of heating and cooking” 
(www.who.int/indoorair/mdg/en or. 
http://millenniumindicators.un.org/unsd/mi/mi_goals.asp). 

Policy/regulat
ory context 

 

Reporting 
obligations 
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Children living in proximity to heavily trafficked roads DPSEEA 

Issue Regional Priority Goal III of CEHAPE – Outdoor air quality 
Justification 
for this 
indicator 

Road traffic represents an important source of risk for children, affecting both respiratory 
illness due to exposures to vehicle emissions and physical injuries due to accidents. There is 
also a risk that noise from traffic may result in sleep disturbance and increased stress. 
Respiratory symptoms is related to the concentration of particulate matter and other 
pollutants in outdoor air, and especially in urban areas vehicle emissions and particles due to 
wear of roads and tyres are major contributors of these pollutants. Exposure is not restricted 
to staying outdoors, but these pollutants penetrate into the indoor air of homes and other 
buildings in the proximity of the roads. It has been shown that living nearby heavily 
trafficked roads is related to more respiratory symptoms in children. Children tend to receive 
higher doses from vehicle emissions because they spend much of their time at home and, 
when in the street, have a breathing height that is often close to the emission source. 
Children are more prone to physical injury because they are likely to be less aware of the 
dangers to which they are exposed and more prone to forget the dangers, are less easily seen 
and avoided by vehicle drivers, are bodily more fragile, and in many cases spend more time 
as pedestrians, including playing on the streets, than do adults. 
 

Definition of 
indicator 

Percentage of children aged 0-4, 5-9 or  10-14 living in proximity to heavily trafficked roads 

Underlying 
definitions and 
concepts 

Living in proximity to heavily trafficked roads; living in a house that directly adjoins or lies 
within ca. 50 metres of a heavily trafficked road. 
Heavily trafficked roads; a road where trucks or other heavy vehicles frequently passes 
through the day during weekdays. 
Frequently through the day: Occupants reporting frequent or constant traffic of trucks, buses, 
lorries by the home, or, alternatively, traffic counts (all kind of vehicles) of at least 10,000 
vehicles during weekdays.  

Specification 
of data needed 

Number of children aged 0-4, 5-9 and 10-14 years old 
Number of children in each age group living in a home situated by a road where trucks or 
other heavy vehicles frequently pass. 

Data sources, 
availability 
and quality 

Data on traffic may be found from different sources, like household surveys or through traffic 
counts.  
Data on self-reported traffic density collected by questionnaires has been widely used as a 
surrogate for traffic counts or measurement of traffic related pollutants. In some research 
studies, like the International Study of Asthma and Allergies in Childhood (ISAAC), 
information has been collected through parental questionnaires, asking how often trucks pass 
through the street where the child live. Reports on frequently through the day or almost the 
whole day should be regarded as living in proximity of a heavily trafficked road. The validity 
of such self-reports in relation to traffic counts appears to be good in relatively homogeneous 
areas, but might be lower in international comparisons. 
If traffic counts are available authorities could provide them. Counts are  
commonly based on short (e.g. 1-2 days or week) surveys, and may not be wholly 
representative of traffic flows, but should be sufficient to permit classification of roads 
according to their traffic volume.  
Data on the road network can usually be obtained from authorities; road network data can 
also be derived from road or topographic maps and aerial photographs. 
High-resolution data on residential locations can often be obtained from local authorities, 
from postal sources or from household surveys. Where none of these are available, broader 
scale data (e.g. census information) may be disaggregated to a more local level using GIS 
techniques. Land cover data, e.g. from satellites or aerial photography, can also be used to 
identify residential areas. 

Computation The indicator can be computed as number of children reporting living near a heavily 
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trafficked road/ total number of children, or 
using a geographical information system (GIS) to intersect data on the residential distribution 
of children in the different age groups with data on road networks and traffic volumes. Roads 
classified as having a traffic volume greater than 10 000 vehicles per day are then buffered to 
a distance of 50 metres and overlaid with the population map. The percentage of children 
within the buffer zone along these roads is then computed, either using point-in-polygon 
techniques (where the population is available on a point bases), or by proportional are (where 
the population is available for area units). 
The indicator is then given by: 100*Cnear/Ctot where: Cnear is the number of children in 
respective age group living within the 50 metre buffer zone; Ctot is the total number of 
children in the same age group in the area as a whole. 

Units of 
measurement 

Percentage 

Scale of 
application 

Local, regional, national 

Interpretation This indicator provides a useful general measure of the level of exposure of children to road 
traffic. An increase in this indictor implies that more children are at risk of respiratory illness 
due to exposure from vehicle emissions, of traffic accidents, or of sleep disturbance to due 
traffic noise, while a decrease in the indicator implies a reduction in risk. For various reasons, 
however, these interpretations need to be made with care. The first problem is the quality of 
the available data: often the indicator will require some degree of approximation, so small 
changes in the indicator value may not be significant. Secondly, it needs to be appreciated 
that traffic volumes and residential proximity to heavily trafficked roads are not direct 
measures of accident risk or exposure; many other factors such as road layout, building 
configuration, building construction, driver behaviour, traffic speed, behaviour of children are 
also important. Still, it as useful as a general indicator representing the collective risks from 
road traffic. 

Linkage with 
the other 
indicators 

Indicators of indoor air pollution, outdoor air pollution, traffic accidents. 

Related data, 
indicator sets, 
and websites 

 

Policy/regulat
ory context 

 

Reporting 
obligations 
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Hospital admissions and emergency room visits due to asthma in children 
DPSEEA 

Issue Regional Priority Goal III of CEHAPE 
Justification 
for this 
indicator 

The prevalence of asthma has shown a marked increase in recent decades, in almost all 
countries of the world.  The young and elderly are especially at risk. Many possible risk 
factors have been identified which might account for this trend; one of the most important is 
exposure to ambient air pollution, particularly from road traffic (e.g. fine particulates and 
ozone). 
This indicator is intended to provide a measure of the health effect of these exposures to air 
pollution. It can be used at the national and international scale: 
• to monitor trends in asthma prevalence in order to help prioritise policy action; 
• to map and compare the distribution of the disease between regions or countries; 
• to assess the health burden and associated costs of air pollution; 

to assess the effectiveness of intervention strategies aimed at reducing the health effects of air 
pollution. 

Definition of 
indicator 

Number of hospital admissions or emergency room visits for asthma per 1000 children of age 
group, 0-4, 5-9, 10-14, and 15-19 yr, per year 

Underlying 
definitions and 
concepts 

This indicator is based on the following definitions: 
• Asthma: hyper-reactivity of the airways in response to an external stimulus, leading to 

bronchial spasms (ICD-10 code J 45.9). 
• Hospital admission:  the registered admission to a hospital as an in-patient.  Each 

admission will usually be reported as a separate event (even if for continued treatment of 
the same long-term illness). 

• Emergency room visits: The registered visit to a emergency room at a hospital as an 
out-patient. Each visit will be reported as a separate event. 

• Children: number of population under 20 years of age (0-4, 5-9, 10-14, and 15-19 yr) 
• Total population: number of resident people at the midpoint of the year (or other 

survey period). 
Specification 
of data needed 

Number of cases of hospital admission for asthma under 20 years of age according to the age 
group of 0-4, 5-9, 10-14, and 15-19 years. 
Number of children  
Total resident population of children in the different age groups. 

Data sources, 
availability 
and quality 

Data on the number of hospital admissions for asthma may be available from hospital 
records.  In some countries, these are collated nationally, to provide data on hospital 
admission by cause.  In many cases, however, data are not routinely collated, so statistics may 
need to be obtained directly from hospitals or from regional health authorities.  This can be a 
time-consuming process, and may face severe problems due to inaccuracies in, and 
discrepancies between, the data recorded by different hospitals and health authorities.  
Inconsistencies in diagnosis are a particular problem with asthma.  Problems may also exist 
in defining the denominator population on which to calculate admission rates, because of 
inter-regional and, to a lesser extent, international flows of patients. 
Data on the total population are obtainable from national censuses.  For inter-censual years, 
estimates may need to be made using vital registration data or demographic models, but these 
may contain some uncertainties due to effects of migration.  Where census data are not 
available, special or household surveys may be necessary. 

Computation The indicator can be computed as: 
1000 * (Hat / Pt) 

where Hat is the total number of hospital admissions for asthma for specific age group in the 
survey period (e.g. the last calendar year), and Pt is the total resident population at the mid-
point of that survey period for specific age group. 
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Units of 
measurement 

Annual number of hospital admissions per thousand population for the age group. 

Scale of 
application 

National to international, though problems of data consistency limit application at broader 
scales. 

Interpretation This indicator may be interpreted to show trends or patterns in morbidity due to severe 
asthma.  With caution, it may be used to indicate the effects of exposure to ambient air 
pollution. An increase in hospital admission rates might imply higher exposures and 
worsening air pollution conditions; a reduction in admission rates might imply a decrease in 
exposures and an improvement in air quality. 
In practice, however, such interpretations are problematic. Exposure to ambient air pollution 
is only one of many possible causes of asthma.  Exposures also occur in the workplace and at 
home.  Other risk factors include exposures to house dust mite, damp and mould in the home, 
food additives and pollen.  Factors such as family history, sibling order and genetic 
predisposition are also important. Associations between the hospital admissions and air 
pollution are thus complex and highly confounded.   
Data on hospital admissions are also limited and often inconsistent, making comparisons 
between different countries or interpretations of trends potentially difficult. Differences in the 
structure of the health service (e.g. the extent of provision of asthma clinics) and in diagnosis 
affect the reported rates.  Differences may also occur in the way in which emergency 
admissions for respiratory illness are reported (i.e. whether or not they are included in the 
respiratory data).  Attempts to combine statistics from different sources pose difficulties 
because of differences in classification and possible double-counting of individual cases. 
Differences in age structure may also make direct comparisons between different countries or 
periods difficult; age- and gender-standardised rates may then need to be computed. In 
addition, problems may exist in defining accurately the denominator population, especially at 
the sub-national level.  As with all morbidity measures, therefore, this indicator needs to be 
interpreted with care. 

Linkage with 
the other 
indicators 

Pressure: Emission of air pollutants; 
Exposure: Ambient concentrations of air pollutants (urban): population-based exposure 
Effect: Infant mortality rate due to respiratory diseases; Mortality due to respiratory 
diseases (all ages); Mortality due to diseases of the circulatory system (all ages); 
Action: Participation in International agreements and environmental initiatives. 

Related data, 
indicator sets, 
and websites 

See WHO, Geneva about children’s environmental health 
http://www.who.int/peh/child/index.html 
WHO 1997  Atlas of mortality in Europe.  WHO Regional Publications, European Series 75. 
Geneva: WHO. 

Policy/regulat
ory context 

 

Reporting 
obligations 
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Children going to schools with indoor air problems DPSEEA 

Issue Regional Priority Goal III of CEHAPE – Indoor air quality 
Justification 
for this 
indicator 

Apart from the home, schools and day care centres provide the major indoor environments for 
children. There is evidence that moisture problems or mould growth in such premises are 
related to an increase in respiratory infections and asthma. It has also been shown that mould 
allergy is related to a more severe type of asthma  
Building ventilation is a means to reduce airborne pollutants from the indoor environment, 
but in schools, building ventilation is often below standards. In dry and cold climates 
ventilation may also keep the indoor relative humidity at levels that keep the presence of 
house dust mites low. Various pollutants and house dust mites are, as is well known, related 
to respiratory disease in children.  

Definition of 
indicator 

% children going to schools or day care centres with moisture damage or mould growth 
during the year. 
% children going to schools and day care centres with a ventilation < 7 l/s per person. 

Underlying 
definitions and 
concepts 

Children are the population with age under 19 years.  Schools include day care centres, 
kindergartens, elementary schools, middle and high schools, and colleges, regardless of 
private or public ownership.  Dampness problems in buildings are related to an increase of 
mould growth and presence of house dust mites, both of which are related to respiratory 
effects such as asthma or infections. Moisture problem should be defined as having had 
leakages in the building envelope or installations resulting in uncontrolled water dispersion 
into inhabited parts of the building. This intrusion of water could be short- or long-lasting. 
Mould growth should be defined as visible mould on interior surfaces, or mouldy odour 
indoors. However, mould may also be an indirect indicator of presence of house dust mites, 
since both may be related to high relative air humidity. Thus, condensation due to poor 
housing design, construction, insulation or ventilation or due to overcrowding should be 
included. 
In many countries, there are standards for building ventilation expressed as outdoor air flow 
per second per person or air exchange rate per hour. In buildings with a high person density, 
like schools, the concentration of carbon dioxide in room air may also be used as an indicator 
of building ventilation. It is internationally recognized that outdoor air flow in schools should 
be at least 7 l per second per person, resulting in a concentration of CO2 < 1 000 ppm. 
However, it is also known that schools often do not fulfil this ventilation standard, resulting 
in elevated concentrations of particles and various gaseous compounds, which are related to 
respiratory health in the occupants. 

Specification 
of data needed 

Number of schools and day care centres with moisture damage or mould growth during the 
last year. Measurements of outdoor airflow or concentration of carbon dioxide. Number of 
schools and day care centres. Number of children going to all schools or day care centres in 
the country during the year. 

Data sources, 
availability 
and quality 

Number of, schools and day care centres may be obtained from national statistics, at least in 
some countries. Number of buildings with moisture damage or mould growth must be 
obtained through special surveys. In some cases there might be some research data from 
which national calculations may be made. 
Data on airflow or concentration of carbon dioxide must be obtained from special surveys.  

Computation A1: Number of children going to schools or day care centres with moisture problem or mould 
growth/total number of children going to all schools or day care centres, or 
A2: Number of schools or day care centres with moisture problem or mould growth/total 
number of schools or day care centres 
B1: Number of children going to schools or day care centres with a ventilation < 7 l/s per 
person or a concentration of CO2 > 1000 ppm/total number of children going to all schools or 
day care centres, or 
B2: Number of schools or day care centres with a ventilation < 7 l/s per person or a 
concentration of CO2 > 1000 ppm/total number of schools or day care centres. 
 

Units of 
measurement 

%  
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Scale of 
application 

Regional, national or international. At international scale the interpretation dampness 
problem is however difficult due to differences in climate. 

Interpretation This indicator may be interpreted as to show risk of respiratory infections and asthmatic 
symptoms. Comparing different countries, however, it may not be that increased prevalence 
of the indicator implies a higher risk of disease. There are many different kinds of mould, and 
their characteristics may vary due to the environment in which they grow, apart from not 
being very well known. . 

Linkage with 
the other 
indicators 

Other indicators of indoor air pollution.  
 

Related data, 
indicator sets, 
and websites 

Comparable, standardised data are not yet available. National data sources, derived from 
national studies could be used, taking in consideration the derived limitation. 

Policy/regulat
ory context 

In several countries there are applicable national ventilation standards.  

Reporting 
obligations 

There are no legally binding reporting obligations.  Countries will be reporting on their 
implementation and progress of CEHAPE 2007 at the mid-term review and the Fifth 
Ministerial Conference on Environment and Health (2009) 
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Methodology sheets of indicators for CEHAPE RPG IV 
 
Children exposed to harmful noise at school DPSEEA  

Issue CEHAPE Regional Priority Goal IV: Noise 
Justification 
for this 
indicator 

Regional Priority Goal IV of CEHAPE states an action to ‘protect children from exposure to 
harmful noise (such as aircraft noise) at home and at school.’  
Schools are places where teachers and children spend a large amount of time. Schools should 
ensure the best possible conditions for children’s physical and intellectual development, and 
noise is one of the main factors that adversely affect these conditions. 

Definition of 
indicator 

Percentage of children going to primary or secondary schools located in places that are 
considered to be exposed to transport (road, rail and aircraft) noises above 55 dB (A) average 
during school hours. 

Underlying 
definitions and 
concepts 

The WHO noise guidelines consider that the background level inside the schools should not 
exceed 35 dB(A) during classes. Building insulation normally abates 15 – 20 dB (A).  

Specification 
of data needed 

Noise levels by zone; Number of primary and secondary schools, children population within 
the zone with noise levels above 55 dB (A) average 

Data sources, 
availability 
and quality 

Noise mapping and information on school location reported by the EU Noise Directive.  
Number of students can be obtained at the national or subnational levels. 

Computation 
 

Percentage of children attending the schools with defined noise exposure 
((∑Cn ) / Tch) x 100   
where: 
n- Number of schools 

Cn – Number of children attending exposed school n 
Tch – Total number of children attending primary and secondary schools 

Units of 
measurement 

Percentage 

Scale of 
application 

International, national, and local  

Interpretation 
 

The indicator gives an indication of the number of children being at risk of having cognitive 
delays in school due to excessive noise. It represents the daily noise exposure for school-aged 
children. 

Linkage with 
other 
indicators 

Exposure: Population exposed to various noise level ranges per source 
Effects: Children with hearing loss and reporting tinnitus  
              Cardiovascular morbidity and mortality attributable to noise 
              Annoyance and sleep disturbance due to noise 
Action:  Policies to reduce exposure to leisure sounds 

Related data, 
indicator sets, 
websites 

Noise-related ECOEHIS indicators 
Noise DG environment policy : http://europa.eu.int/comm/environment/noise/ 
WHO noise and health Unit: www.euro.who.int/noise 
Guidelines for Community Noise (B. Berglund, T. Lindvall, D. Schwela Ed), WHO, Geneva, 
1999 http://whqlibdoc.who.int/hq/1999/a68672.pdf 

Policy/ 
regulatory 
context; 

CEHAPE 
European Directive 2002/49/EC 

Reporting 
obligations  

European Directive (2002/49/EC) states that the noise maps will have to have "the estimated 
number of dwellings, schools and hospitals in a certain area that are exposed to specific 
values of noise”.   
Environmental data: noise maps to assess the number of people annoyed and sleep disturbed 
throughout Europe. MS apply Lden and Lnight. 

Practical compliance: MS report on the implementation of limit values of Lden and Lnight 
for some sources of noise. 
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MS inform regularly the EC of major roads, railways, airports and agglomerations with more 
than 250,000 inhabitants  
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Children with hearing loss and reporting tinnitus DPSEEA  

Issue CEHAPE Regional Priority Goal IV of CEHAPE: exposure to physical agents 
Justification 
for this 
indicator 

RPG IV of CEHAPE states that Member States commit to reducing the risk of disease and 
disability arising from exposure to physical agents such as excessive noise. 
Very loud noise, such as at concerts, toys, computer-games and through headphones, is a 
health risk. Such loud noise can be at the origin of development of tinnitus and of hearing 
impairment among children and teenagers. It is estimated that 20% of young people across 
Europe are overexposed to loud music and so at immediate risk of hearing loss of more than 
25dB.  
Main sources: personal stereo players, loud music (rock concerts, bars, discotheques, …), 
sports, shooting, arcade games, fireworks, toys, … 

Definition of 
indicator 

Noise induced hearing loss (NIHL) among children is a serious public health problem as it 
has a major impact on speech, language, cognitive, social and emotional development. 
More political and community interest in all European member states should be created. 

Underlying 
definitions and 
concepts 

Hearing loss is defined as an increase in the threshold of hearing sensitivity. Acoustic trauma 
may produce a sudden loss of auditory sensitivity but exposure to a continuous or low level 
of noise results in a slow and cumulative effect, which leads to a progressive loss of hearing. 
The internationally accepted noise level that does not cause a temporary or permanent hearing 
loss is 75dBA. Damage risk criteria for noise are only available from industrial settings and 
vary between countries, mostly from 85-90dBA, for a lifetime of work in noise. For 
recreational noise exposure, there are no such risk criteria but it seems appropriate not to 
exceed the industrial noise requirement (Axelsson 1998). It is important to appreciate that a 
single high-level impulsive sound may be sufficient to give a permanent hearing loss and/or 
permanent tinnitus.  

Specification 
of data needed 

Audiogram tests - 0 dB is the softest sound that a person with normal hearing ability would 
be able to detect at least 50% of the time.  
- 10dB to 25dB = Normal  
26dB to 40 dB = Mild hearing loss 
41 dB to 55 dB = Moderate hearing loss 
56 dB to 70 dB = Moderately Severe hearing loss 
71 dB to 90 dB = Severe hearing loss 
over 90 dB = Profound hearing loss. 
Medical registration (Military inspection or schools medical surveys) 

Data sources, 
availability 
and quality 

National statistics agencies, medical registrations 
ISO 1999 

Computation 
 

Number and percentage (population weighed) of children by age group (from 1-18) years old 
reporting hearing problems and tinnitus in percentage. 

Units of 
measurement 

Percentage of children  

Scale of 
application 

National as well as local 

Interpretation 
 

Early detection of hearing damage is important so that further deterioration can be halted, for 
example by limiting exposure to loud sounds. 

Linkage with 
other 
indicators 

Exposure: Exposure to noise at schools  
 Population exposed to various noise level ranges per source 
Effects:  Children with hearing loss and reporting tinnitus  
 Cardiovascular morbidity and mortality attributable to noise 
 Annoyance and sleep disturbance due to noise 
Action: Policies to reduce exposure to leisure sounds 

Related data, 
indicator sets, 
and websites 

Noise-related ECOEHIS indicators 
Noise DG environment policy:  
http://europa.eu.int/comm/environment/noise/ 
WHO noise and health Unit:  
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www.euro.who.int/noise 
 
Guidelines for Community Noise (B. Berglund, T. Lindvall, D. Schwela Ed), WHO, Geneva, 
1999:  
http://whqlibdoc.who.int/hq/1999/a68672.pdf 
 

Policy/ 
regulatory 
context; 

CEHAPE 
European Directive 2002/49/EC 

Reporting 
obligations  

No 
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Actions to reduce children’s exposure to UV DPSEEA 

Issue CEHAPE Regional Priority Goal IV: Non-ionizing radiation 
Justification 
for this 
indicator 

RPG4 of CEHAPE recommends “implementing policies to raise awareness and endeavor to 
ensure reduction of exposure to UV radiation, particularly in children and adolescents” 
There is clear evidence on the base of epidemiological and experimental studies that solar 
radiation, broad UVR, and sun beds cause skin cancers. Tendency of exposure to UV is 
currently growing. Beach frequentation during summer, and holidays to sunny countries 
during winter are more frequent now than decades before. Sun bed use is well spread. 25 per 
cent of Northern European artificial sun bed users are in the 16-24 year-old group. In France 
and Northern countries, melanoma incidence is growing. Incidence of other skin cancers is 
more difficult to assess for reasons of reliability. Sun exposure during childhood and 
adolescence appears to set the stage for the development of both melanoma and non-
melanoma skin cancers in later life . A significant part of a person’s lifetime exposure occurs 
before age 18, and children have more time to develop diseases with long latency, more years 
of life to be lost and more suffering to be endured as a result of impaired health. In our 
countries, some simple recommendations decrease clearly exposure to UV for children 
(sunglasses, hat, t-shirt during all the day and no frequentation of the beach between 12 and 
16 h). More caution can also be taken taking into consideration the daily global solar UV 
Index. Prevention of exposure to UV is therefore a public health concern for children. About 
children, the relevant information concerns exposure assessment and prevention actions, 
since cancer, cataract, or ageing of the skin happen in adulthood. The aim of the indicators is 
to measure the degree of implication in policy of the country against UV exposure concerning  
children. Tourism industry representatives/players can play a crucial role in minimizing the 
risks associated to sun exposure by disseminating information to their clients and by taking 
into account some few, but very important measures in their facilities as well as tourism 
services. 

 Definition of 
indicator 

This is a composite index of national efforts to improve protection of children against UV 
exposure. This indicator contains the following information. 

• Campaigns to improve protection against UV behaviors considering children on 
public channels of TV or radio  

• Production of a national language specific website dedicated to UV exposure and 
skin cancer prevention  

• Daily solar UV Index reported through meteorological office    
• Sun protection programs in schools  
• Law and campaigns to promote shade structures in public places 
• Law to regulate use of sun beds among children and teenagers 
• Campaigns to raise awareness of sun dangers among tourists in  tourist agencies 

Underlying 
definitions and 
concepts 

UV: Ultraviolet (UV) radiation is part of the electromagnetic spectrum emitted by the sun. 
Whereas the atmospheric ozone absorbs UVC rays, most of radiation in the UVA range and 
about 10% of the UVB range rays reaches the Earth’s surface. Both UVA and UVB are of 
major importance to human health.  
Campaigns to protect against UV exposure at public channels of radio or TV: can be 
advertising, spots, messages   
National language specific website dedicated to UV exposure and skin cancer prevention: for 
example like WHO intersun program website: http://www.who.int/uv/en/ 
Daily solar UV Index reported through meteorological office: measure of UV levels at the 
hearth surface. A quantity developed for the public domain, which expresses the ultraviolet 
radiation exposure to the skin. The International Global UV Index is a unitless quantity that is 
presented with information on effects and actions to avoid them. 
http://www.infosoleil.com/defscient.php 
Sun protection program in school: action plan in schools that aims to protect against UV 
exposure.  
It can have the aim to raise awareness and educate children about protections against UV in 
their life (teaching guides for teachers, educative game tools for children, active campaigns 
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with involvement of children, supports community partnerships) 
http://www.who.int/uv/publications/sunschools/en/ 
http://www.who.int/uv/intersunprogramme/en/ 
It can also encourage schools to provide a sun-safe infrastructure, including shade structures 
(e.g., canopies, trees) and policies (e.g., using hats, sunscreen, sunglasses) that promote sun 
protection in a school setting. http://www.epa.gov/sunwise/schools.html 
Law and campaigns to promote shade structures in public places: it can be laws or campaigns 
to promote building or architectural devices assuring shade in public places such as recreation 
facilities, parks and gardens, playgrounds and streetscapes. (ex.  Australia Sunsmart program 
: http://203.202.189.11/files/local_government/Shade_in_Public_Spaces.PDF) 
Sun beds are tanning device with lamps that emit UVA and UVB radiation 
http://www.who.int/uv/intersunprogramme/activities/uvartsunbeds/en/ 
Law to regulate sun bed use by teenagers can concern control on advertisement on solar sun 
beds, ban of use of sun beds for children and teenagers, declaration to state of tanning 
devices, mandatory qualification for operators of sun beds and tanning facilities. 
Campaigns to regulate sun bed use can consist of action plans to raise awareness of people 
concerning sun bed effects to health.   
Campaigns with tourist agencies to raise awareness among tourists: Tourism industry 
representatives/players can play a crucial role in minimizing the risks associated to sun 
exposure by disseminating information to their clients and by taking into account some few, 
but very important measures in their facilities as well as tourism services 
http://www.who.int/uv/intersunprogramme/activities/uvtourism/en/ 

Specification 
of data needed 

• Existence during the two last years of national or regional campaigns to improve 
behaviors to protect children against UV on public channels of TV or radio  

• Existence of a national language specific website dedicated to UV exposure and skin 
cancer prevention  

• Existence of a daily solar UV Index reported through meteorological office or at TV 
during summer 

• Existence of sun protection programs in schools at national, or regional level  
• Existence of laws to promote shade structures in public places 
• Existence during the two last years of national or regional campaigns of campaigns 

to promote shade structure in public places 
• Existence of laws to regulate use of sun beds among children and teenagers 
• Existence during the two last years of state campaigns to raise awareness of sun 

dangers among tourists in tourist agencies 
Data sources, 
availability 
and quality 

Should be easily available in national or regional health or environmental or education 
ministries, in NGOs  

Computation 
 

1. Existence during the two last years of national or regional campaigns to improve 
behaviors to protect children against UV on public channels of TV or radio:  

a. National level: 2 , regional level : 1  No : 0 
2. Existence of a national specific website dedicated to UV exposure and skin cancer 

prevention  
a. Yes: 0,5     No: 0 

3. Existence of a daily solar UV Index reported through meteorological office or at TV 
during summer 

a. TV : 2      Meteo : 1   No : 0 
4. Existence of sun protection programs in schools at national or regional level  

a. Systematic at national level: 2    
b. Systematic at regional level: 1 
c. No: 0 

5. Existence of laws to promote shade structures in public places 
a. Yes: 2    No: 0 

6. Existence during the two last years of national or regional campaigns to promote shade 
structure in public places  

a. Yes: 1    No: 0 
7. Existence of laws to regulate use of sun beds among children and teenagers 
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a. Ban of use: 2     if not others (cf.definition): 1     No: 0    
8. Existence during the two last years of  state campaigns  to raise awareness of sun dangers 

among tourists in  tourist agencies 
a. Yes: 1 No: 0 

9. Total score: 0 to 12,5 
Units of 
measurement 

Ordinal score  

Scale of 
application 

Regional, national and international 

Interpretation 
 

This is an indicator of the implementation of the governments to awareness rising about the 
UV exposure issue. The score gives semi-quantitative information of degree of implication of 
respective governments.  
Stratification by 1-12 items gives info on the nature of the implication. 
Description (in one or two phrases) for each strata would be the most informative to allow 
comparisons.  

Linkage with 
other 
indicators 

Incidence of melanoma per period of age under 50 years old 

Related data, 
indicator sets 
and websites 

ECOEHIS : melanoma incidence  

Policy/ 
regulatory 
context; 
 

European norms on;  
Measurement methods and specification of UV lamps used to suntan (in France: NF EN 
61228) 
Norm specifying rules for security of sun beds and suntan machines / EN-60-335-2-27) 
WHO Environmental Health Criteria n° 160 
(http://www.inchem.org/documents/ehc/ehc/ehc160.htm) 
ICNIRP statement about use of UV lamps 
Sunbeds  
http://www.sst.dk/upload/forebyggelse/cff/sol_hudkraeft/nordic_sunbed_position.pdf 
http://www.who.int/mediacentre/factsheets/fs287/en/index.html 
 International recommendations and programs  concerning  UV exposure  for children :  
http://www.who.int/mediacentre/factsheets/fs261/en/:  
http://www.who.int/uv/resources/recommendations/en/1stEuroskinrec.pdf :  
http://www.who.int/uv/publications/en/Intersunguide.pdf: 
 Scientific publication 
Greinert R., Mc Kinlay A., Breitbart E.,The  European Society of skin cancer prevention- 
EUROSKIN: towards the promotion and harmonisation of  skin cancer prevention in Europe. 
Recommandations Eur. J. of Cancer Prevention 2001; 10(2); 157-62 

Reporting 
obligations  

No reporting obligations  but The INTERSUN program promotes the harmonized use of the 
UVI, and advises governments to employ this educational tool in their health promotion 
programs.  
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Radon levels in schools DPSEEA 

Issue CEHAPE Regional Priority Goal IV: exposure to physical agents 
Justification of 
the indicator Radon gas and its decay products are well known pulmonary carcinogens. It is estimated to 

cause around 10 % of lung cancers in Europe. There is no epidemiological evidence that 
indoor radon exposure during childhood causes more lung cancers than exposure during 
adulthood. If child body is considered as more sensitive to ionizing radiation effects (cf. 
beginning of the text), epidemiological studies are in favour of a decrease in risk with lag 
since exposure. Furthermore, there is suspicion on the base of ecological studies and 
radiobiological hypothesis that natural alpha radiations to the marrow due to indoor radon 
exposure could explain 14% of the leukaemia. Such a hypothesis is not proved by case-
control studies, but the expected excess is weak and case-control studies do not have the 
power to show the suspected relation. Reducing radon levels in school and school 
measurements is technically feasible with acceptable cost-effective results. Therefore it is 
relevant and important to assess radon exposure in schools and schools and launch action to 
reduce them. Indicators are then necessary to assess the evolution of the public health 
problem and the success of action programs. 

Definition of 
indicator 

Distribution of annual radon levels in classrooms and inhabited rooms of kindergarden, 
schools and colleges  

• Estimated arithmetic mean, median of radon concentration 
• Estimated percentage (and number) of classrooms and other rooms with annual 

mean levels of radon above 200, 400 Bq/m3 
Please specify if it is at the national or regional level 

Underlying 
definitions and 
concepts 

The indicator is based on the following definitions :  
Radon level: the annual mean of radon activity concentration in a school  
National or regional radon level: central value for measured radon level in a representative 
sample (arithmetic, median) 
School classroom: the inhabited part of the school where lessons are given 
Monitoring program: officially carried program of measurement to assess indoor radon 
levels  

Specification of 
data needed 

Arithmetic mean, median of radon levels in the classrooms of an area. 
Number of classrooms above 200 Bq.m-3, 400 Bq.m-3, number of classrooms in an area.  
Radon activity concentrations should be measured according to national or international 
guidelines specifying measurement methodology and strategy of sampling. Mean 
concentrations during the measurement period are corrected to an annual mean. Please 
specify if this is not the case. 
Distribution of radon levels should be estimated on the basis of a representative sample of 
schools of a region. Therefore information should be given on the characteristics of that 
sample: please specify if possible the number of schools measured, number of schools in 
the region, methodology of selection of the sample (random or voluntary) , stratification 
criteria, dates of the  beginning and end  of the survey , types of detectors (alpha track 
detectors, or electric ion chambers).  
These results can be given only if there is a representative sample of classrooms of an area 
or a methodology allowing this estimation (ex. : exhaustive measurement of homogeneous 
zones concerning radon  in school buildings where there are classrooms)  

Data sources, 
availability and 
quality 
 

Such data usually only very partially exist in European countries. Data should be based on 
a representative sample for classrooms of schools with sufficient number of measurements. 
Data on the number of classrooms is usually available at a regional and national level  

Computation 
 

Estimated percentage of classrooms above 200, 400 Bq.m-3   = 100 * number of classrooms 
with radon levels above (200-400 Bq.m-3) / number of classrooms of an area. 
Estimated mean (median) of radon of classrooms of an area = mean  (median) of a 
representative sample of classrooms of a region.   

Units of 
measurement 

Bq.m-3 and %  



1.1 Setting the information base 
Methodological guidelines for a core set of indicators 

Annex I Methodological Guidelines 101

Scale of 
application 

Local to international 

Interpretation 
 

Distribution of radon levels is an important indicator of state of exposure at the beginning 
and the end of a strategic process. It gives indication on potential exposure of the children 
to high radon levels in schools and kinder garden in a given region/ country  

Linkage with 
other indicators 
in the set 

State/exposure: The distribution of radon levels in dwellings (ECOEHIS)  

Related data, 
indicator sets 
and websites 

http://www.univie.ac.at/kernphysik/oenrap/onrap_e.htm 
http://www.epa.gov/iaq/radon/images/radonresults85-99.pdf 
www.euro.who.int/document/aiq/8_3radon.pdf 
http://www.nrpb.org/radon/index.htm 
http://www.univie.ac.at/kernphysik/oenrap/onrap_e.htm 
http://www.epa.gov/iaq/radon/images/radonresults85-99.pdf 
http://www.ssi.se/english/flaggboken.pdf 
http://www.asn.gouv.fr/publications/radioprotection/radon_mesures.asp 
http://www.irsn.fr/ 

Policy/ 
regulatory 
context 

There is no directive in Europe concerning radon. Nevertheless the European Commission 
has edicted in 1990 the recommendation of 21 February 1990 on the protection of the 
public against indoor exposure to radon (90/143/Euratom) . This recommendation   defines 
the 400 Bq/m3 as the reference level for consideration for remedial action be used where 
exceeded for existing dwellings and 200 Bq/m3 as the guideline reference level for 
dwellings in new buildings. This recommendation served as a reference for the edification 
of policies against radon exposure in many countries.   

Concerning schools and kindergarden, different national or regional practices are in place. 
An example for a national policy against radon in buildings wellcoming people (with 
emphasis on schools) in France can be taken at ASN (Autorité de Sûreté Nucléaire) site: 
http://www.asn.gouv.fr/textes/recueil_textes.doc 

Reporting 
obligations 

No reporting obligation 
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Incidence of melanoma DPSEEA 

Issue CEHAPE Regional Priority Goal IV: Ionizing Radiation  
Justification 
for this 
indicator 

CEHAPE RPG4 recommends implementing policies to raise awareness and endeavor to 
ensure reduction of exposure to UV radiation, particularly in children and adolescents  
There is clear evidence on the base of epidemiological and experimental studies that solar 
radiation, broad UVR, and sun bed cause skin cancers. Tendency of exposure to UV is 
currently growing. Beach frequentation during summer, and holidays to sunny countries 
during winter are more frequent now than decades before, sun bed uses is well spread. In 
France and Northern countries, melanoma incidence is growing even for young persons. 
Incidence of other skin cancers is more difficult to assess for reasons of reliability. Sun 
exposure during childhood and adolescence appears to set the stage for the development of 
both melanoma and non-melanoma skin cancers in later life. A significant part of a person’s 
lifetime exposure occurs before age 18, and children have more time to develop diseases with 
long latency, more years of life to be lost and more suffering to be endured as a result of 
impaired health. Furthermore experts consider that exposure to UV  up to 18 year old has 
impact on incidence of melanoma before 50. Prevention of exposure to UV and monitoring of 
its consequences is therefore a public health concern for children.  

Definition of 
indicator 

Incidence of melanoma by age periods of 5 years, among children and adults up to 45-50  

Underlying 
definitions and 
concepts 

Melanoma ICD10 : C43, D03 
 

Specification 
of data needed 

 Number (or estimation of the) of melanoma per age period in the country 
 Demographic data for each age period 

Data sources, 
availability 
and quality 

Could be available in ministry of health or on the base of the data from regional or national 
registries  
Population is available in national statistic institutes 

Computation 
 

Number (or estimation of the) of melanoma per year and age period in the country / size of 
the population of the corresponding area (n / 1.000.000) 

Units of 
measurement 

Unit : n / 1.000.000 

Scale of 
application 

National or at least regional  

Interpretation 
 

 This is a middle and long term effect indicator of evolution of the impact of UV exposure on 
population.  

Linkage with 
other 
indicators 

Awareness campaigns for children to lower UV exposure 

Related data, 
indicator sets 
and websites 

ECOEHIS : melanoma incidence  

Policy/ 
regulatory 
context; 
 

European norms on; measurement methods and specification of UV lamps used to suntan (in 
France: NF EN 61228) 
Norm specifying rules for security of sun beds and suntan machines / EN-60-335-2-27) 
WHO Environmental Health Criteria n° 160  
ICNIRP statement about use of UV lamps 

Reporting 
obligations  

No reporting obligations  
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Incidence of childhood leukaemia DPSEEA 

Issue CEHAPE Regional Priority Goal IV: exposure to physical agents  

Justification 
for this 
indicator 

In order to monitor the trends of the childhood cancer incidence and the effectiveness of policy 
actions to reduce childhood cancers, it is important to assess the incidence of leukaemia in 
childhood. Leukaemia is the most common form of childhood cancer. The incidence of 
childhood leukaemia has increased dramatically in the 20th century and mainly affects the under 
five age. Environmental factors have been linked to the development of leukaemia, and thus, 
preventive measures will help to reduce the incidence of this disease.  

Definition of 
indicator 

Annual incidence rate of leukaemia. 

Underlying 
definitions 
and concepts 

The indicator is based on the following definitions: 
Childhood cancers: leukaemia as defined by ICD-10 C90-95 
Total children population: population with age 19 years and under. 

Specification 
of data 
needed 

Annual number of childhood cancer cases ICD-10 C90-95, Isc 
Total children population (19 years and under) Pt 

Data sources, 
availability 
and quality 

Data on most childhood cancer cases should be available from the national cancer registries or 
WHO-IARC. 
Reliable data on total population are usually available from national censuses. 

Computation The indicator can be computed as 
 
Incidence rate=100000 * ( Isc/Pt ) 
 
where Isc is the annual number of childhood cancer cases and Pt is the total children population 

Units of 
measurement 

Number of cases per hundred thousand person-year 

Scale of 
application 

Regional, national, international 

Interpretation This indicator should be interpreted very cautiously as indirect health effect associated with 
environmental carcinogens. The effect of environmental carcinogens on cancer incidence is 
modified by lifestyle and behavioural factors.  

Linkage with 
the other 
indicators 

Within the European Community Health Information framework there is a project EUROCHIP 
which identified a set of European Cancer Health Indicators 
(http://europa.eu.int/comm/health/previous_whatsnew_en.htm ) 

Related data, 
indicator sets 
and websites. 
websites 

International data available at WHO-IARC Cancer Mortality database for ICD 10 code C43 
only:  
http://www-depdb.iarc.fr/who/menu.htm 
 See also Health for All (HFA) Indicators for monitoring and evaluation of Health 21: 
http://www.who.dk/hfadb 
The European Cancer Health Indicator Project: 
http://www.istitutotumori.mi.it/project/eurochip/homepage.htm  
The Automated Childhood Cancer Information System, for estimates of incidence rates of 
childhood cancer in Europe: 
http://www-dep.iarc.fr/accis/data.htm 
Cancer Incidence, Mortality and Prevalence in the European Union (1998 estimates): 
http://www-dep.iarc.fr/eucan/eucan.htm 

Policy/ 
regulatory 
context 

European Union Directive on exposure of workers to the risks of electromagnetic fields 
(Directive 2004/40/EC) 
European Parliament on limiting values of benzene and carbon monoxide on atmospheric air 
(Directive 2000/69/EC) 

Reporting 
obligations 

Cases of childhood cancer are reported and added to national and international censuses.  
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Work injuries among employees under 18 years old  DPSEEA 

Issue CEHAPE Regional Priority Goal IV: elimination of child labour  
Justification 
for this 
indicator 

Child Labour is addressed in the Children’s Environment and Health Action Plan for Europe.  
Specifically, European countries committed themselves to advocating the elimination of the 
worst forms of child labour by applying International Labour Organization (ILO) Convention 
182.4.” ILO statistics reveals that about almost 250 million children, about one in every six 
children aged 5 to 17 are involved in child labour. They could be found in almost any 
economic sector, especially in agriculture, about 70% of world’s children work.  

Children are more frequently affected by work injuries and hazards due to they lack of 
training in dealing with occupational hazards, inadequate fitting with the tools designed for 
adults, and longer working hours for their intention to prove good performance.  

Definition of 
indicator 

Incidence rate per of nonfatal work injuries resulting in more than 3 days’ absence from work 
with victims under age 18 per 100,000 workers.   

Underlying 
definitions and 
concepts 

Work accidents are indicative of hazardous working conditions and inadequate safety 
measures.  They also point to a need for safety training of workers.  

Specification 
of data needed 

Number of work accidents with victims under age 18 resulting in more than 3 days lost (4 
days of absence of more) 
Number of workers under age 18 

Data sources, 
availability 
and quality 

Government data: Available from EUROSTAT by country for the EU15 plus Norway.  The 
data comparability should be checked between the countries reporting to EUROSTAT and 
other countries.  

In the age group of below 18 years, people move, within a year, between the different labour 

statuses (employed, trainee, student, etc.) and the national statistics of work accidents vary 
depending on the categories that are covered in a particular reporting system.  Also the 
reliable denominator data is difficult to build as many people in this age drift between 
education and work within a year. Therefore the match between the nominator and the 
denominator data is very difficult to ensure. 

Computation 100000 * (Iwav /Pc ) 
where  
Iwav is the incidence of nonfatal work injuries resulting in more than 3 days’ absence from 
work with victims and Pc is the population under age 18 

Units of 
measurement 

Number of cases per hundred thousand of population 

Scale of 
application 

National, international 

Interpretation The indicator gives an estimate of the quality of working conditions of children (below 18 
years of age). Work accidents and injuries are indicative of hazardous working conditions 
and inadequate safety measures and training.   Incidences of non-fatal injuries provide 
information on the hazardous work among young or child workers.  However, because of the 
difference in health care systems between the countries, this data is less comparable than the 
fatality data. Incidence of fatal injuries may also provide information on serious, life-
threatening hazardous work among young or child workers.  However, because the number 
of fatality is too small in most countries, it was not considered as a reliable indicator. 

Linkage with 
the other 
indicators 

Indicators on the incidence of injuries 

Related data, 
indicator sets 
and websites 

DALYs lost by age group (poisoning, drowning, fires, falls), hospital discharges, injury and 
poisoning. 

Policy/ 
regulatory 
context 

CEHAPE commits Member States to eliminate the health risks to children resulting from the 
workplace and to advocate for the elimination of the worst forms of child labour by applying 
ILO Convention 182. Hazardous child labour is work, which, by its nature or the 
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circumstances in which it is carried out, is likely to harm the health, safety and morals of 
children.  

Reporting 
obligations 

The harmonised data on accidents at work are collected in the framework of the European 
Statistics on Accidents at Work (ESAW). 

 



1.1 Setting the information base 
Methodological guidelines for a core set of indicators 

Annex I Methodological Guidelines 106 

 

Children’s exposure to chemical hazards in food DPSEEA 

Issue CEHAPE Regional Priority Goal IV: exposure to hazardous chemicals   
Justification for 
this indicator 

Children generally consume more food on a body weight basis as adults and may be more 
susceptible to certain types of toxicity such as neurotoxicity.   Children often consume more 
fruits and vegetables resulting in higher intakes of pesticide residues. 

Definition of 
indicator 

Dietary exposure assessment to potentially hazardous chemicals monitored in children’s food 
by the Global Environmental Monitoring System/Food Contamination Monitoring and 
Assessment Programme (GEMS / Food)  

Underlying 
definitions and 
concepts 

Chemical monitoring of food: the routine sampling and analysis of food commodities, 
including drinking water, with the aim of assessing dietary exposure of children to hazardous 
chemical contaminants or constituents 
Children’s food: the food, including drinking water, consumed by children in various age 
ranges and various percentiles and expressed on a body weight basis.  
The monitoring implies: accreditation of laboratories for the provision of relevant data, and 
its use for policy and management purposes by the agencies concerned, as well as for the 
implementation of quality assurance system in the monitoring laboratories and fulfilment of 
the requirements for analytical methods 
Contaminant/ food combination: a specific combination of a chemical constituent or 
contaminant and food, considered to pose potential threat to human health according to the 
lists of the GEMS/Food see Annex V of the Report of the 2nd International Total Diet 
Workshop http://www.who.int/foodsafety/publications/chem/en/tds_feb2002.pdf 
Assessment of dietary intake of chemicals: evaluation of the amount of chemical ingested in 
diet on a body weight basis. 
Acceptable daily intake (ADI): the amount of chemical, expressed on a mg/kg body weight 
basis, that can be ingested in daily over a lifetime without incurring any appreciable health 
risk, and is based on an evaluation of available toxicological data. Used for additives, 
pesticides residues and veterinary drug residues. 
Provisional Tolerable Weekly Intake (PTWI):  
the reference value used to indicate the safe level of intake of a contaminant or constituent, 
which may accumulate in the human body over time. 

Specification of 
data needed 

GEMS/Food Consumption Cluster Diets, Food Balance Sheets or national individual food 
consumption data.  Food categorization system for mixed food  (not harmonized) for children 
Body weight estimates (e.g. mean), or standards (e.g. children 15 kg) 
Concentrations of chemicals in food, number of samples analyzed and results of the analyses 
etc, (see GEMS/Food data structure)  
Aggregating / disaggregating data, such as by age-group (e.g., 0-2 years and 2-6 years), 
gender, high percentile food consumption (95th or 97.5th)  

Data sources, 
availability and 
quality 

Data on monitoring results should be available from the national food control authorities 
(agencies) and should be reliable given the above-mentioned assumptions. 

Computation The indicator can be computed as: 
1) Dietary exposure = 
where Food 
Chemical 
Concentration  is 
weighted average of monitoring results; Daily Food Consumption is the average ingested 
amount of food  (in g/day) ,  , and the Body Weight is standard/ estimate.  
Some processing factors should be taken into account for the pesticides (for details refer to 
http://www.who.int/fsf/!pest.pdf 
2) The exposure to the given chemical contaminant can be expressed also as proportion of the 
ADI or PTWI. 

∑ Food Chemical Concentrationi × Daily Food Consumptioni 
Body Weight 

Units of 
measurement 

1) milligrams or micrograms/ person/ day  
2) Percent ADI or percent PTWI  

Scale of 
application 

From national to international 
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Interpretation It is a measure of the level of contamination and potential exposure. Interpretation of the 
indicator can be assisted by presenting data for children as a sensitive group.  
National and international dietary exposure estimates are based on levels deemed to be safe 
for consumption over time.  

Linkage with the 
other indicators 

Exposure: Potential exposure to chemical hazards monitored in air and soil 
Effect: Food-borne illness, Diarrhoea morbidity in children, Diarrhoea mortality in children 

Related data, 
indicator sets 
and websites 

UN Indicators of sustainable development: Proportion of potentially hazardous chemicals in 
food   URL:  
gopher://gopher.un.org:70/11/esc/cn17/1996-97/indicators 
WHO/FSF/FOS/97.5 Food consumption and exposure assessment of chemicals. Report of a 
FAO/ WHO Consultation, Geneva, 10-14 February 1997: 
http://www.who.int/fsf/chemicalcontaminants/index2.htm 
Report of the 3rd International Workshop on Total Diet Studies, Paris, France, 14-21 May 
2004, ISBN 92 4 159276 1: 
http://www.who.int/foodsafety/publications/chem/TDS_Paris_en.pdf 
Codex Alimentarius: 
http://www.fao.org/WAICENT/faoinfo/economic/ESN/codex/Default.htm 
Codex General Standard for Contaminants and Toxins in Foods CODEX STAN 193-1995 
(Rev.1997): 
http://www.who.int/fsf/Codex/GENERALSTANDARDCONTAMINANTSANDTOXINSIn
FOODS.pdf 
GEMS / Food Consumption Cluster Diets: 
http://www.who.int/foodsafety/chem/gems/en/index2.html 
Assistance to National Authorities in Developing and Strengthening National Food Safety 
Programme at:  
http://www.who.it/docs/fdsaf/GSNFSP6.pdf 
See also:  
http://www.who.int/fsf/chemicalcontaminants/Acute_Haz_Exp_Ass.htm/ 
See also Urban Indicators – compilations from international lists: 
http://www.ceroi.net/urbanind.htm 

Policy/ 
regulatory 
context 

Food contamination monitoring is an essential component of assuring the safety of food 
supplies and managing health risks. As such, monitoring provides basic information on 
hazard identification for setting priorities for possible remedial action. For example, if 
preliminary exposure estimates suggest that adverse health effects might be expected, various 
control options can be considered, including the establishment of standards.   

Reporting 
obligations 

Periodic assessments of exposure of the population, particularly children, to chemicals in 
food has repeatedly been endorsed by WHO consultations and workshops. 
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Persistent Organic Pollutants (POPs) in human milk DPSEEA 

Issue CEHAPE Regional Priority Goal IV: Children’s Chemical Safety 
Justification 
for this 
indicator 

Human milk is a medium that has been used for assessing exposures to dioxins and 
polychlorinated biphenyls (PCBs) and other Persistent Organic Pollutants (POPs).  Dioxins 
and PCBs enter humans largely as contaminants of dietary intake of animal products, where 
they are sequestered in adipose tissue. With long half-lives, they persist and accumulate in 
humans as they do in other environmental compartments. As levels are in equilibrium with 
other body lipids, their levels in human milk serve as indicators of past human exposures and 
thus environmental emissions and food contamination. 

Definition of 
indicator 

Concentrations of dioxins and PCBs in human milk fat (expressed as WHO TEQ's in pg/g) as 
well as other POPs in pooled samples using standardized collection and analytical protocols 
established by the World Health Organization 
TEQ - Toxic Equivalence 

Underlying 
definitions and 
concepts 

Dioxins – Polychlorinated dibenzodioxins and related dibenzofurans 
PCBs – Non-ortho and mono-ortho-PCBs, esp. No 126 and 169 
Other POPs without TEQ's - Identified in the Stockholm Convention 
Pooled breast milk – Comprised of 50 individual representative samples 

Specification 
of data needed Levels in human milk fat should be determined for representative pooled samples by 

analytical laboratories that have successfully completed proficiency studies carried out by an 
authorized accreditation body.  
The WHO standard and recommendations should be followed. 
Other potential Stockholm Convention POPs, such as  polybrominated diphenyl ethers will 
be monitored by the 4th WHO/UNEP Global Survey of POPs in Human Milk 

Data sources, 
availability 
and quality 
 

Human milk monitoring programmes (BMMP) are valuable as early warning systems for 
exposure to POPs. The developing fetus and young children are believed to be sensitive to the 
potential endocrine effects of POPs. BMMPs operate in several European countries, most 
notably Finland, Sweden, Germany, and The Netherlands. Time-trend data from BMMPs can 
also indicate the effectiveness of regulatory actions and provide early warning of POP 
chemicals of emerging concern, such a polybrominated diphenyl ethers.  
The most recent of the three WHO studies of human milk has been undertaken in 
collaboration with the Dioxin Laboratory at the Chemisches und Veterinaruntersuchungamt 
in Freiburg, Germany, and the National Institute of Public Health and the Environment 
(RIVM) in Bilthoven, Netherlands.  Dioxin concentrations and exposure data from EU 
member countries have been collected in a database at RIVM and is also available online 
through the GEMS/Food database at www.SIGHT.  

Computation 
 

Concentration in pooled representative human milk samples collected and analyzed according 
to the protocol of WHO 

Units of 
measurement 

For dioxins and PCBs - pg/g fat (expressed as WHO TEQs) 
For other POPs - pg/g fat 

Scale of 
application 

International comparisons and national trends monitoring 

Interpretation 
 

The World Health Organization strongly supports human milk feeding as it is the natural and 
optimal food for infants. In addition to meeting nutritional needs, human milk provides 
numerous immunologic, developmental, psychological, economic, and practical advantages 
that should not be overlooked3,4. However, WHO recognizes the growing concern expressed 

                                                 
3 Pronczuk J, Akre J, Moy G & Vallenas C (2002) Global Perspectives in Breast Milk Contamination: Infectious 
and Toxic Hazards. Chemical Contaminants in Breast Milk: Mini Monograph. Environmental Health 
Perspectives. 110 (6): A349-351. Available online:  

http://ehp.niehs.nih.gov/members/2002/110pA349-A351pronczuk/EHP110pA349PDF.PDF 
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by scientists, health professionals, environmentalists and mothers about the potential risks 
posed by the presence of toxicants and infectious agents in human milk.,  
The overall beneficial effect of breastfeeding should always be emphasized. In particular, 
when sharing information with the general public (e.g. through mass media) it should be 
made clear that the sole presence of dioxins and PCBs in human milk is not an indication for 
avoiding breastfeeding. 
Levels of dioxins and PCBs in human milk can help identify areas of POPs contamination by 
assessing maternal and perinatal body burdens and by identifying at-risk populations of 
mothers, infants, and children in need of possible follow-up health outcome studies. The 
information can also help evaluate the effectiveness of regulatory strategies for POPs, 
including pollution prevention and hazardous waste management, and provide data for 
successful regulatory decision making, including establishing and enforcing maximum limits 
for such contaminants in food.  
Except for acute contamination cases, mothers can and should be reassured that human milk 
is by far the best food to give their babies.  Despite the evidence that a myriad of potential 
chemical contaminants can be detected in human milk, special care should be taken when 
results are communicated to the public to avoid misinterpretation that the mere presence of a 
chemical constitutes an actual risk. 

Linkage with 
other 
indicators 

Exposure:  Children’s exposure to chemical hazards in food 
Exposure:  Blood lead level in young children 

Related data, 
indicator sets, 
and websites 

More information on UNEP's POPs programme:  
http://www.chem.unep.ch/pops/ 
More information on the Stockholm Convention on POPs: 
http://www.pops.int 
More information on the International Programme on Chemical Safety: 
http://www.who.int/ipcs/en/ 
More information on the WHO Guideline Protocol for the Global Survey of Human Milk for 
POPs: 
http://www.who.int/foodsafety/chem/pops/en/index.html 

Policy/ 
regulatory 
context; 
 

With the ratification in 2004 of the Stockholm Convention on Persistent Organic Pollutants 
(POPs), preparations are underway by the United Nations Environment Programme (UNEP) 
to implement the Convention, including Article 16 which calls for an effectiveness evaluation 
to be undertaken four years after the date of entry into force of the Convention, and 
periodically thereafter. 

The “Science, Children, Awareness, EU Legislation and Continuous Evaluation” (SCALE) 
initiative is particularly relevant to achieve goal IV of the CEHAPE since it has been 
developed to address the links between environmental problems and poor health in vulnerable 
members of society (especially children), and ultimately reduce adverse health effects linked 
to environmental factors. 
The “Final Recommendations for Actions Reports” in the areas of integrated monitoring of 
dioxins and PCBs have been referred to the European E & H Action Plan 2004-2010.   
Among the “options to develop a preventive policy” it was recommended that “European 
surveys of dioxin and dioxin-like PCBs in breast milk should be continued". 
http://www.environmentandhealth.org/ 

Reporting 
obligations  

In March 2003 a meeting of experts convened by UNEP on this subject recommended that 
levels of POPs in human milk be one of the indicators to be monitored to assess the 
effectiveness of the Convention. 

 

                                                                                                                                                         
4 Pronczuk J, Moy G & Vallenas C (2004) Breast Milk: An Optimal Food. Environmental Health Perspectives 
112 (13): A722-723. Available online: http://ehp.niehs.nih.gov/docs/2004/112-13/EHP112pa722PDF.PDF 
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Blood lead levels in young children DPSEEA 

Issue CEHAPE Regional Priority Goal IV: Children’s Chemical safety 
Justification 
for this 
indicator 

Regional Priority Goal IV of CEHAPE commits European countries commit to prevent and 
reduce the risk of disease and disability arising from exposure to hazardous chemicals such as 
heavy metals. Lead is one of the most widely used heavy metals in industrialized countries.  
There is sufficient evidence for justifying a causal relationship between exposure to lead and 
neurobehavioral deficits in children. Blood lead levels (BLLs) are one of the most reliable 
and well-studied biomarkers of exposure to lead for children.   

Definition of 
indicator 

This indicator has two components.  
1. Average of BLLs (µg/dl) in children under 6 years of age 
2. Percentage of children under 6 years of age with increased BLLs (greater than 10 

µg/dl) 
Underlying 
definitions and 
concepts 

The indicator is based on the knowledge that BLLs provide a general measure both for 
assessing exposure to lead in the environment, and for assessing potential health effects. 
Children aged 0-6 years of age have been identified as the vulnerable group. Young children 
are more vulnerable to lead in terms of 1) their external exposure sources (e.g. in-utero, hand-
to-mouth behaviour), 2) their resultant internal levels of lead, 3) the timing of their exposures 
during development, and 4) the lowest blood lead concentrations at which adverse health 
effects occur.  These factors place children at a much greater risk for the adverse 
consequences of lead in the environment.   
BLL’s are most reliably measured by using venous blood lead. Since it is hard to sample 
venous blood on children, capillary blood lead can be used as a substitute for measuring BLL, 
provided that it is checked by means of adequate quality controls. 
By means of the average BLL it would therefore be possible to monitor the effectiveness of 
preventive policy actions on lead exposure A BLL of 10µg/dl is recommended as reference 
value for preventive action (by US Centers for Disease Control and Prevention (CDC), 
although effects have been detected at lower levels. 

Specification 
of data needed 

By means of national or local data, based on representative samples of children aged under 6 
years, the national or local average BLLs can be estimated. The data should include the 
number of children with increased BLLs (> 10 µg/dl) and the total number of children from 
0-6 years of age at national or local level. 

Data sources, 
availability 
and quality 

By means of national or local data, based on representative samples of children aged under 6 
years, the national or local average BLLs can be estimated. The data should include the 
number of children with increased BLLs (> 10 µg/dl ) and the total number of children from 
0-6 years of age at national or local level.  If nationally representative data is not available, 
data from special research could be used to estimate the national level.  Reports on BLLs of 
children living in contaminated areas should be carefully used.  When national data are not 
available, the average BLLs have to be estimated by using data from special research. 
Obviously, data resulting from investigations in lead contaminated areas should be combined 
with BLLs of control groups in order to estimate a reliable average BLL at national level. 
National experts on childhood lead poisoning in the country should be consulted to identify 
the national and local data that can be used to estimate the average BLL  national level. Since 
European countries use various data collection methods, which may result in dissimilar data 
qualities, international comparisons between the BLLs of individual countries should be 
carefully made.   

Computation For average BLLs, either arithmetic or geometric averages can be used as long as the method 
is specified with the reporting.  It is encouraged to report standard deviations of the average. 
In order to assess the percentage of increased BLLs, the indicator can be computed as: 
 
100 * (Nh / Nt) 
where  
 
Nh is the estimated number of children under 6 with BLLs > 10µg/dl  
Nt is the total number of children below 6 in the year. 

Units of 1. µg/dl (microgram per decilitre) 
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measurement 2.  Percentage 
Scale of 
application 

Local, national, and international 

Interpretation The BLLs represent one of the most important markers of exposure to lead.  Changes in 
BLLs usually indicate alterations in blood lead levels in populations have been achieved by 
policy actins such as the elimination of lead in gasoline.   
Problems with interpreting the exposure relate primarily to the potential limitations in the 
data , analytical methods, or ambiguities in the definition of high-risk and control groups. 
These differences need to be taken into account when comparing data from different 
countries and areas. In using the indicator to prioritize possible policy responses, it is also 
important to recognize the different sources and exposure pathways used.   

Linkage with 
the other 
indicators 

This indicator can be linked with other indicators related to chemical safety among ECOEHIS 
indicators. 
Chem_P1: Industrial facilities under SEVESO II directive 
Chem_A1: Regulatory requirements for land-use planning 
Chem_A2: Chemical incidents register 

Related data, 
indicator sets 
and websites 

http://www.cdc.gov/nceh/lead/CaseManagement/caseManage_main.htm 

http://www.inchem.org/documents/ehc/ehc/ehc165.htm 

http://www.who.int/ceh/publications/en/14lead.pdf 

http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5420a5.htm 
Policy/ 
regulatory 
context  

Many countries have successfully introduced policy changes regarding fuel usage, now 
consuming solely unleaded gasoline. In 2002, the World Summit on Sustainable 
Development called for the global removal of lead from gasoline. The World Bank continues 
working with countries to reformulate gasoline and eliminate lead additives. National clean 
air policies with strong enforcement mechanisms, particularly with regard to industrial 
sources, coupled with removing lead from gasoline, can eliminate the respiratory route of 
exposure to lead and thereby radically decrease childhood lead exposure. Countries such as 
the United States have documented evidence of drastic declines in child blood lead levels in 
correlation with the elimination of lead from gasoline. Setting and reducing targets (e.g., 
below 10 ug/dl) for child BLLs, as well as recording and tracking these levels provides an 
excellent means of assessing progress on reducing child lead exposure and helping countries 
to identify key sources of lead pollution.   

Reporting 
obligations 

There is no international requirement for reporting BLLs in children.   
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Ratification of Conventions related to CEHAPE DPSEEA 

Issue CEHAPE Regional Priority Goal IV: ratification of international conventions 
Justification for 
this indicator 

This indicator will provide a picture of the implementation or application status of the 
International Conventions related to children’s environmental health referred to in the 
CEHAPE. 

Definition of 
indicator 

The CEHAPE calls for the “application of” or “implementation of” a number of 
International Conventions relevant to issues covered in this priority area.  
The Conventions listed are: 

- Stockholm Convention on Persistent Organic Pollutants (“application of”) 
- The Basel Convention on the Control of Transboundary Movements of Hazardous 

Wastes and their Disposal Pollutants (“application of”) 
- The Rotterdam Convention on the Prior Informed Consent Procedure for Certain 

Hazardous Chemicals and Pesticides in International Trade Pollutants 
(“application of”) 

- The International Labour Organization (ILO) Convention 182 dealing with the 
Most Hazardous forms of Child Labour Pollutants (“application of”) 

- Protocol on Water and Health to the 1992 Convention on the Protection and Use 
of Transboundary Watercourses and International Lakes (“implementation”) 

- Framework Convention on Tobacco Control (“implementation”) 
The adoption of such International Conventions and the listed Protocols would provide an 
idea of the country policy action covered in the CEHAPE and by these Conventions 

Underlying 
definitions and 
concepts 

Ratification is consent of a State to become a Party and be bound by the Convention. 
Acceptance, approval, and accession have the same legal effects as ratification. Each 
state’s domestic constitutional law establishes the procedure on approval of ratification; it 
becomes effective when it is deposited. By the process of ratification, a nation becomes a 
State Party under international legal obligations, whereas signature is the first step 
declaring an intention to become a Party to the Convention.  
Implementation is the application of global agreements at the national level through various 
general and specific measures, including national programmes (policies, plans, capacity 
building, etc.), legislation, financial measures, and institutional arrangements. 

Specification of 
data needed 

Information on national measures taken for each International Convention. 

Data sources, 
availability and 
quality 

Primary data sources include national governments and secretariats of the various 
International conventions. 

Computation Add the number of ratified conventions listed in the definition 
Units of 
measurement 

Number (0-6) 

Scale of 
application 

International comparisons  

Interpretation 
 

There are many steps to be followed for this indicator. “Application of” or “implementation 
of” the above-mentioned International Conventions is not standard across International 
Conventions.  The common steps followed are: 1) national ratification, 2) EU ratification 
and 3) Entering into force. This is followed by the Convention’s particular Compliance 
Regime, which will vary according to each Convention.  It should be noted that ratification 
of a Convention is a first step in taking action towards an issue addressed by that 
Convention. It does not guarantee that actions are being implemented in country so caution 
should be taken not to assume that a “yes” for ratification means full implementation. 
Other follow up is needed to assure that International Conventions are met as a whole and 
implemented.  

Linkage with 
other indicators 

 

Related data, 
indicator sets 
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and websites 
Policy/ 
regulatory 
context; 
 

The Stockholm Convention is to protect human health and the environment from persistent 
organic pollutants by taking measures to eliminate or reduce the release of POPs into the 
environment. 
The Basel Convention is aimed at” environmentally sound management”, to minimize the 
generation of hazardous wastes in terms of quantity and hazardousness, to dispose of them 
as close to the source of generation as possible, and to reduce the movement of hazardous 
wastes. The Ban Amendment, which was adopted by the Third Conference of the Parties in 
Geneva, bans hazardous wastes exports from Annex VII countries (members of the EU, 
OECD, Liechtenstein) to non-Annex VII countries. It has not entered into force yet. 
The Rotterdam Convention is to promote shared responsibility and cooperative efforts 
among Parties in the international trade of certain hazardous chemicals and to contribute to 
the environmentally sound use of those hazardous chemicals, by facilitating information 
exchange about their characteristics and providing for a national decision-making process 
on their import and export and also by disseminating these decisions to Parties. 
The ILO Convention 182 concerns the Prohibition and Immediate Action for the 
Elimination of the Worst Forms of Child Labour. 
Stockholm Convention on POPs: 
http://www.pops.int 
Rotterdam Convention on the Prior Informed Consent Procedure for Certain Hazardous 
Chemicals and Pesticides in International Trade: 
http://www.austlii.edu.au/au/other/dfat/nia/2003/26.html 
The Basel Convention on the Control of Transboundary Movements of Hazardous Wastes 
and Their Disposal :  
http://www.basel.int/ratif/frsetmain.php 
The International Labour Organization (ILO) Convention 182 dealing with the Most 
Hazardous forms of Child Labour Pollutants: 
http://www.ilo.org/public/english/standards/ipec/ratification/convention/text.htm 
Protocol on Water and Health to the 1992 Convention on the Protection and Use of 
Transboundary Watercourses and International Lakes: 
 http://www.unece.org/env/water/ 
Framework Convention on Tobacco Control: 
http://www.who.int/tobacco/framework/en/fctc_booklet_english.pdf 

Reporting 
obligations  The Stockholm Convention: According to Article 7 of the Stockholm Convention, the 

national implementation plan of its obligations has to be transmitted to the conference of 
the parties within two years of the date on which the convention enters into force. 
The ILO Convention 182: ILO member states are required to report on the implementation 
of Conventions they have ratified within two years after the convention enters into force. 
The Basel Convention: According to Article 13, paragraph 3 of the Basel Convention, 
Parties shall yearly transmit an annual report on various issues related to the 
implementation of the Basel Convention. 
The Rotterdam Convention: Under the Rotterdam Convention, a Party has reporting 
obligations on the adoption of a final regulatory action to ban or severely restrict a 
chemical. In addition, it should also deliver responses to the Secretariat. 
In addition, according to the CEHAPE, countries will be reporting back on their 
implementation and progress in 2007 at the mid-term review and at the Fifth Ministerial 
Conference on Environment and Health in 2009. 
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Guidelines on information needs for HIA on OAP 
 

Introduction  
According to WHO Guidelines on the Assessment and Use of Epidemiological Evidence for 
Environmental Health Risk Assessment (WHO, 2000), HIA involves the quantification of the 
expected health burden due to an environmental exposure (e.g. Outdoor Air Pollution-OAP) 
in a specific population. The design and implementation of the Health Impact Assessments 
(HIA) should be conducted according to an explicit protocol. The Apheis network contributed 
to the ENHIS project performing HIA on OAP on 31 European cities in 18 countries 
following a common standardised protocol for data collection and analysis. The following 
guidelines summarise the HIA steps, the information needs and the limitations concerning 
pitfalls, data gaps, and data discrepancies. They also provide recommendations and key links 
to deal with those limitations. 

 
HIA steps, information needs, limitations and recommendations 
 

Step 1: Specify the measure of exposure to the indicated hazards (e.g. OAP) and the methods 
to identify its distribution in the study population. 

Air pollution indicators have to be selected on the basis of the epidemiological studies that 
provided the exposure-response functions (ERFs) necessary for HIA. Based on the most 
recent available evidence and ERFs, the health effects of PM10 and ozone were analysed. 

Guidelines recommended both short-term and long-term exposures to ambient particulate 
matter. For ozone, short-term exposure was recommended. It is clear that the effects increase 
over multiple hours (e.g., 6–8 hours for respiratory function effects and lung inflammation). 
Thus, an 8-hour averaging time is preferable to a 1 hour averaging time. The relationship 
between long-term O3 exposure and health effects is not yet sufficiently understood to allow 
for establishing long-term guidelines (WHO, 2003). 

In order to harmonise and compare the information relevant to exposure assessment provided 
by the 31 Apheis cities in ENHIS, the Apheis Guidelines on Exposure Assessment were 
updated by the OAP experts and completed by the guidelines for site selection and selection 
of monitoring stations developed by the French surveillance system on air pollution and 
health, the PSAS-9 programme. 

Limitations 
The HIA findings depend directly on the levels of particulate pollution measured. These 
levels vary widely as a function of the location of the monitoring sites and the analytical 
methods used. As a consequence the selection of the sites and the correction, if needed, of the 
collected data is fundamental for our HIAs and their representativeness. This explains the 
importance of using the Apheis guidelines to ensure comparability of the data  

Although most European countries have a tight network of air monitoring stations that 
routinely provide data on air pollution, two main problems remain. Different techniques are 
applied to measure the same pollutant (e.g. PM10). These techniques do not yield identical 
results and the differences between the techniques also depend on temperature, humidity, and 
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local factors. In ENHIS-1, we have corrected the automatic PM10 measurements used by most 
of the local air pollution networks by a specific correction factor (local or, by default, the 
European one) in order to compensate for losses of volatile particulate matter. Cities where 
the information was available could use local correction factors. The final decision was taken 
with the advice of the local or national air pollution experts. Luckily, reasonably valid 
correction factors have been established that are applicable for regional climatic situations 
and this problem is already solved to a great extend but should still be kept in mind to be 
dealt with correctly. 

Regarding ozone measurements, it should be kept in mind that the selection of monitoring 
sites in busy urban areas lead to O3 concentrations that are often low compared to suburban 
and adjacent rural areas. On the other hand, O3 is also subject to long-range atmospheric 
transport and is therefore considered as a trans-boundary problem (WHO 2003). 

Recommendations 
The following recommendations should be taken into account when deciding on the measure 
of exposure: 

 If exposure represents a mixture, the selection of the most reasonable indicator(s) of the 
mixture has to be discussed.  

 Attention should be paid to the time dimension of exposure (averaging times and 
duration).  

 The distribution of exposure in the target population and in the epidemiological studies 
used to derive the exposure-response functions should be coherent.  

 If exposure levels in the target population of the HIA exceed or are below those studied, it 
will be necessary to determine whether exposure-response functions should be 
extrapolated or not. 

 The choice of a reference level may consider epidemiological and other data with regard 
to issues such as the existence of thresholds and natural background levels.  

 Different scenario emission reductions should be considered, taking into account 
European policies/programmes.  

 More research is needed to clarify the relationships between long-term exposure to ozone 
and health effects, and to develop guideline values. 

 
Step 2: Define the appropriate health outcomes  

Health outcomes have to be selected on the basis of the epidemiological studies that provided 
the exposure-response functions (ERFs) necessary for HIA. 

The availability of data often restricts the number of outcomes that can be considered in the 
course of the HIA. Routine health data usually available are daily mortality and daily hospital 
admissions. Most of the time, specific information can be obtained  (e.g. by diagnosis, sex, 
and 5-year age-groups)  

The information sources for mortality data are the national, regional or local mortality 
registries. There is a difference between the number of people that died in a city and the 
number of people from a city that died; usually we are interested in the residents in the city. 

For hospital respiratory admissions and other morbidity outcomes (emergency room visits for 
asthma, cough, lower respiratory symptoms), data come from registries.  
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Limitations 
The availability and comparability of data often restrict the number of outcomes that can be 
considered for HIA. 

The delay to obtain validated total and cause-specific mortality data in some countries is very 
long. 

The main problems for hospital admissions comparability remain the differences in 
population coverage by the registries in the cities and the difference in the availability of 
information in the registries (emergency vs general admissions). 

Data on symptoms or other morbidity outcomes are often not available and when they are, 
usually they are not comparable. 

Recommendations 
WHO (WHO 2000) states “the purpose of the HIA, the definition of exposure and the 
availability of the necessary data will guide the selection of outcomes. In some cases, the HIA 
should be assessed separately for each health outcome for which there is evidence of an 
effect. In other cases, in particular when estimating the monetary costs, we should avoid 
overlapping of various health outcomes.” 

All-causes mortality remains our first choice for HIA because it is more robust, not subject to 
misclassification and easier to obtain. Cause-specific mortality can be included to enrich the 
mortality picture. In addition to the number of cases, life-expectancy calculations can be used. 

The time needed to obtain validated total and cause-specific mortality data should be 
shortened as much as possible. 

Whenever possible we only recommend using emergency admissions as being more 
specifically related to air pollution. When using broad categories of diagnoses, the problem of 
data comparability between cities is reduced. 

Registries for hospital admissions should be improved, harmonised and standardised for 
comparability. 

 

Step 3: Derive population baseline frequency measures for the health outcomes under 
consideration.  

This is to quantify the prevalence or incidence of the selected outcomes. 

Limitations 
Routine health data are usually provided per political unit (town, district, country). These 
political entities do not always overlap totally with areas of homogenous air pollution 
concentration. 

City specific data are sometimes difficult to obtain because of data privacy concerns, which is 
even more the case for data on subparts of cities or districts. In many countries it is impossible 
to get postal codes or addresses, which would help to link health outcomes to spatial 
variability of air pollution. 

Even worse is the situation concerning health data of people still living, e.g. hospital 
admission data or data from the cancer registry. Data privacy constraints are a hindrance to 
epidemiological research. On the other hand the interests of the persons and their privacy 
needs must be addressed in a responsible way. 
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Comparability for incidence rates (e.g. for hospital admission data) is poor between different 
medical systems and even within countries. Hospital admission rates also depend on the local 
availability of beds and the financial structure of the health care system. Therefore findings on 
these effects are difficult to compare between countries and regions. While this usually poses 
no problem in epidemiological time series studies it is of great concern when different cities 
or regions are to be compared. 

This is one of the reasons why exposure-response functions derived from the same or a 
comparable study area are preferable over results from more powerful and larger studies but 
from a different region. 

The main limitation remains the data availability and comparability between cities. 

Recommendations 
WHO states that: “this information should preferably be obtained from the target population 
for which HIA is being made”. 

Besides that, a checking process should be carried out including source of information, 
coverage of the population, completeness, and if a quality control programme is being 
followed, in order to allow for comparability and consider limitations.  

 

Step 4: Specify the exposure-response relationships  

This is the key step. It determines the choices for HIA on exposure measurements and health 
outcomes. The exposure-response function (ERF) is the key contribution of epidemiology to 
HIA. The function may be reported as a slope of a regression line or as a relative risk for a 
given change in exposure. 

Limitations 
While it is generally accepted and well established by numerous epidemiological studies 
throughout the world, that air pollution at currently “normal” levels impacts health there is 
still some uncertainty about the exact magnitude of the effects and about the shape of the 
exposure-response function.  

Concerning the shape of the function several findings point to an approximately linear 
association between concentration and magnitude of the effect. But uncertainty remains 
regarding the upper and lower limits of the “normal” range of air pollution because of a 
limited number of data. So on the lower end a threshold level can neither be ruled out nor be 
proven. In the higher range of PM10 concentrations (above current limit values) some studies 
found a “levelling off” or saturation of effects (for symptoms, hospital admissions and 
mortality). But for the main range of concentrations a linear association seems a reasonable 
choice. 

Concerning the slope of this linear function also some debate remains. Considering PM10 as 
an example it must be stated that it consists of a variety of compounds that differ in their 
physical and chemical properties. So it is not surprising that PM10 under different climatic 
conditions or from different sources also exhibits a different slope of the exposure-effect 
function. This in fact has been shown with indications of effect modification by e.g. 
temperature and NO2 (Samoli et al., 2005). Therefore for a quantitative impact assessment it 
would be advisable to use concentration-effect estimates from the same geographical region 
or at least from a similar region. 
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It is not always possible to get reliable effect estimates from the same region because of the 
lack of data or because the region is so small that estimates are subject to statistical 
uncertainty. For the latter problem Alain Le Tertre et al. (2005) have suggested a solution 
applying adjusted estimates. Luckily many studies from different continents and under 
various conditions indicate that differences in the slope are small between different regions at 
least in the industrialised world. So estimates from other study areas can be used with good 
confidence. 

Choosing again PM10 as an example another question arises: Do you want to use 
concentration-effect estimates derived from one-pollutant-models or do you want to use the 
estimates that remain after controlling for other pollutants? This clearly depends on the 
question the HIA is supposed to answer. Several pollutants are subject to the same 
atmospheric fate and are produced by the same sources. Therefore on a spatial as well as on a 
temporal scale outdoor air pollutants are often correlated with each other. One pollutant might 
serve as a good indicator of the whole pollution mixture. Any measures to change the number 
or strength of sources or the distance of the source from the population will lead to 
concentration changes in the whole group of pollutants. If you are interested in the total 
impact of the planned measure you will be interested of PM10 as an indicator of the pollution 
mixture and therefore would use estimates from the single pollutant model. If the study 
controlled for the gaseous co-pollutants you would only estimate the effect of PM10 alone 
without the additional impact of the co-pollutants. So if a planned measure only has an impact 
on one pollutant (e.g. a filter that reduces PM10 but not NO2) you would want to use the 
estimates from the multi-pollutant models. 

Lots of studies and meta-analyses are available that provide effect estimates of both kinds (see 
list of references for details). An educated choice still needs expertise and the knowledge of 
the local situation and the underlying questions addressed. 

Recommendations 
Exposure-response functions may be derived from pooled analysis or published meta-analyses 
as stated by WHO but criteria to select the ERFs have to be defined with OAP experts. 

If available, we recommend using ERFs derived from the same regions (Europe for ENHIS 
project) where the HIA is performed. In case of great heterogeneity regarding effect modifiers 
(i.e. temperature), an adjusted estimate can be used.   

The choice of a reference level may consider epidemiological and other data with regard to 
issues such as the existence of thresholds and natural background levels.  

If exposures in the target population of the HIA exceed or are below those studied, it will be 
necessary to determine whether exposure-response functions should be extrapolated or not. 

More epidemiological studies are needed to provide new specific ERFs for children. 

 

Step 5: Calculate the number of cases 

This calculation assumes that exposure causes the health outcome, based on the distribution of 
the exposure in the target population, the estimates of the epidemiological exposure-response 
functions and the observed baseline frequency of the health outcome in the population. 

When data on air pollution level and on baseline frequencies of health outcomes are finally 
collected and it was decided upon the exposure-response functions to be applied, the 
calculation of attributable cases itself is a comparably straightforward job. 
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Results of the calculation should be interpreted with care and keeping in mind the limitations 
and the assumptions that had been made during the previous steps. 

For HIA it is better to use standardised statistical tools to allow comparability in the findings. 
In our HIAs calculations of the number of cases were made using an Excel spreadsheet 
developed by the PSAS-9 centre in Marseille. Guidelines for this excel tool were developed 
by the WP5 team of ENHIS-1 in Bilbao. Each centre got the excel spreadsheet and the 
corresponding guidelines for HIA calculations. Finally, when performing HIAs, it would be 
more useful for decision-making if they were done for different scenarios of reduction of air 
pollution levels, showing the public health benefits of those reductions. 

The tables 1 and 2 summarise the HIA practical steps, needs and limitations providing a link 
to the relevant WP5 deliverables posted in the ENHIS website. 

 

Extra step 

Develop a template for comparable city reports on HIA 

 

More detailed information is available upon request and can be found on the Sharepoint 
http://enhis.ecehbonn.euro.who.int/ in the following appendices. 

Appendix 1 Selection of outcomes and exposure response functions for health impact 
assessment of particles and ozone - Review of The Evidence  

Appendix 2 Exposure Assessment - Update on guidelines on exposure 

Appendix 3 Results of the Study to Evaluate Data Availability for Health Impact Assessment 
related to Outdoor Air Pollution – Questionnaire on data availability 

Appendix 4 Guidelines for HIA calculations - French HIA software (PSAS-9) 

Appendix 5 Template for the local city report 
 

 

General recommendation  

Whoever that wants to perform an HIA in a city, country or region should be aware of the 
basis for its methodology, as well as its limitations. The best way to go with an HIA that is 
reliable, valid and comparable to other cities,  is to follow standardized methods available and 
used in wide projects. For European cities, the work in the Apheis program as well as the HIA 
performed in ENHIS provide a useful framework and a variety of key practical tools to be 
applied (see Apheis Reports 1, 2, and 3, available in  www.apheis.net.) 

 

PREPARED BY WP5   
Team Leader - Sylvia Medina (InVS)  
Team members - Hans Moshammer (Institute of Environmental Health, University of 
          Vienna), Elena Boldo (ISCIII), Catherine Bouland (BIME, Brussels), 
          Ferran Ballester (Valencian School of Health Studies), Koldo 
          Kambra (Department of Health, Basque Government) 
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Guidelines on information needs for HIA on DWP 
 

Introduction  
Health Impact Assessment (HIA) involves the quantification of the expected health burden 
due to an environmental exposure. The available information to conduct an HIA on drinking-
water pollution (DWP) is very limited. More research is needed to obtain a better 
understanding in the areas of exposure, health effects and risk assessment for both biological 
and chemical pollution. The specific research needs depends upon the type of contaminant. It 
is therefore difficult to make general recommendations; nonetheless the recommendations 
below will be illustrated with examples on specific pollutants. 

 
Health Impact Assessment 
For each HIA step, we have summarised the information gaps and the research needed to 
remedy them: 

 

1. Specify the measure of exposure 

to the indicated hazards and the methods to identify its distribution in the study population.  

Exposure assessment involves describing the nature and size of the population exposed to a 
substance and the magnitude and duration of their exposure. This step is one of the most 
critical features of any environmental epidemiological study on drinking water and health 
effects and one of the major sources of potential bias in these studies. The measure of 
exposure is an important research item as it continues to be a major source of uncertainty in 
the interpretation of epidemiological studies. For the general population, and specifically for 
children when relevant, there are a number of questions of concern related to the drinking 
water pollutants exposure: 
 Which drinking-water pollutants are more associated with illnesses in children? E.g.: 

More research is needed in order to characterize pesticides which are more likely to be 
present in drinking-water and which eventually would affect children’s health. This 
approach implies gathering more information on regional agricultural practices related to 
pesticides applications. 

 Are there adequate data on in utero, perinatal, and childhood exposure? E.g.: More 
research is required on toxicokinetics and toxicodynamics of drinking-water pollutants in 
order to elucidate prenatal and childhood exposure and the severity of related health 
effects. 

 Do we know sufficiently about real and actual patterns of individual drinking water 
consumption, including the particularities of children?  

 How representative are monitoring sites in characterizing the population's exposure to 
drinking-water pollutants? 

 What will the population be exposed to in terms of total duration, average duration, or age 
at commencement of exposure? 
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Recommendation 
Exposure data should be representative of the entire population of respective countries, and 
should allow for acceptable international comparability for HIA purposes. 

 

2. Define the appropriate health outcomes 

We lack adequate information to determine which are the most significant children’s health 
effects related to drinking-water pollution. We need to be clear about the nature and severity 
of the health effects, and the period of time during which the exposure-related cases will 
arise.   

The health effects need to be well characterised. The most critical health effect is not 
necessarily the most severe (e.g. death). The critical effects, which need to be studied most 
carefully and need to be prevented, are particularly those that affect children’s health. 
Exposures that can have negligible effects in an adult can have potentially devastating effects 
in a child. Specific research questions are: 

 To what extent could different drinking water pollutants interact to produce different 
/similar or less/ more severe health effects?  

 Do we have adequate information in relation to the timing of exposure; that is, do 
exposures earlier in life have the same health consequences as exposures later in life? E.g.: 
Research is needed to determine the health effects of exposure to pesticides and lead early 
in life. 

 Is it possible to define the health effects of long-term, low-dose intakes of chemical 
pollutants/mixtures in drinking water? E.g.: How does exposure to arsenic low levels 
affects human health? 

 Generally, water treatment can reduce the risk (through removal or addition of 
substance(s)), but are we aware of all possible risks relating to specific water treatment 
steps? E.g.: 

o Fluoride added to drinking water can reduce the risk of dental caries (but an excess 
could have adverse consequences e.g. on bones)  

o Chlorine added to drinking water reduces the risk of microbial contamination (but 
associations have been shown, although causation not proven, between organic 
chlorides and increased frequency of some gastrointestinal cancers)  

 Latency:  is it an acute effect or one which may manifest itself only after a period of 
several years of exposure to usual concentrations of pollutant in drinking water? 

 Severity of the health effect: is it a minor effect or a serious one? Is it reversible or not? 
Can it impact future generations?  

 

3. Specify the exposure-response relationship 

The quantitative association between the exposure and the health effects is an essential 
component for the calculation of the attributable number of cases. After assessing exposures, 
the exposure-response function (ERF) is the mean of translating estimates of exposure into 
risks to health, and may allow a HIA to be carried out. 

Some important questions to be considered in the ERF are:  

 Is a causal relationship likely? 
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 Does the relationship have a threshold? 

 Is it possible to characterize the ERF at low exposure levels?  

 How does susceptibility vary within the population? Are children potentially more 
susceptible than the general population? 

 Is the variability of exposure and health outcome levels sufficient within European 
countries for detecting associations?  

 Is ERF valid for whole population or only for some sub-group(s) of the population? 

 
Recommendation 
More epidemiological studies on individual contaminants or mixtures are necessary to better 
evaluate the risk posed by drinking water exposures in Europe. To ensure a better assessment 
of the impacts on children of drinking water pollution, epidemiological studies focusing on 
this special group should be conducted. 

 

4. Derive population baseline frequency measures for the relevant health outcomes.  

The prevalence or incidence of the selected outcomes should preferably be quantified in the 
target population for which HIA is being conducted.  

 
Recommendation 
The surveillance systems in ENHIS countries should be improved so that an increased number 
of outbreaks can be investigated and reported. Also, a register on chronic health outcomes 
related to drinking-water pollutants should be promoted.  

 

5. Calculate the number of attributable cases 

under the assumption that exposure causes the health outcome, and based on the distribution 
of the exposure in the target population, on the estimates of the epidemiologically derived 
ERFs and on the observed baseline frequency of the health outcome in the population.  

 
Recommendations 

 Establish a harmonised monitoring system in order to collect comparable exposure data 
among European countries. 

 Establish a harmonised health data collection system for collecting comparable data 
among European countries. 

 Collect information at local or regional level rather than information on national level. 

 Develop methods and tools for conducting HIA on drinking-water pollution. 

 The assessment of the toxic impact of chemical contaminants in drinking water should 
include consideration of all routes of exposure to the water, such as inhalation and skin 
contact (if appropriate due to nature of the contaminant).  
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Table 3 presents a summary of the main gaps for HIA components for the studied pollutants 
in drinking water and Table 4 summarises the main research needed to carry out future HIA 
on DWP in Europe. 

More detailed information is available upon request and can be found on the Sharepoint 
http://enhis.ecehbonn.euro.who.int/ in the following appendices: 

 Appendix 1: Impact assessment studies related to drinking water pollution. 

 Appendix 2: Literature review on specific parameters in drinking water: toxicological 
evidence. 

 Appendix 3: Literature review on specific parameters in drinking water: epidemiological 
evidence. 

 Appendix 4: Questionnaire sent to ENHIS-1 countries on drinking water data availability. 

 Appendix 5: Evaluation of drinking water data availability. 

 

The main conclusion of WP5 regarding the feasibility of HIA of DWP was that the 
relationship between the selected pollutants5 in drinking water and health effects is not 
documented well enough to conduct any HIAs at present. 

Given this finding concerning the feasibility of conducting HIA for DWP, WP5 sought to 
examine alternative approaches by conducting a Health Risk Assessment (HRA) and an 
Environmental Burden of Disease (EBD) due to inorganic arsenic (As) in drinking water in 
the French department of Puy-de-Dôme. The full report on drinking water pollution with this 
local case study appears in Annex 2 Pilot Products. 

For each of these two approaches, HRA and EBD, Tables 5 and 6 summarize the information 
needs, the possible sources of information, and an illustration based on the results of the 
arsenic in drinking water case study. 

 

PREPARED BY WP5:  
Team leader – Sylvia Medina (InVS) 
Team members – Elena Boldo Pascua (Institute of Health Carlos III – ISCIII, Madrid, 
Spain),  
          Salma Elreedy (French Agency for Environmental and 
Occupational Health Safety – AFSSET, Maison d’Alfort, France), 
          Frantisek Kozisek (Environmental Health, National Institute of 
Public Health - NIPH, Prague, Czech Republic), 
          Piedad Martin Olmedo (Andalusian School of Public Health, 
Granada, Spain), 
         Odile Mekel (Institute of Public Health North Rhine-Westphalia - 
LÖGD, Bielefeld, Germany) 

                                                 
5 Biological pollution, turbidity, chemical pollution (arsenic, lead, disinfection by-products, nitrates, pesticides, 
and copper). 
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1.2 Information generation and analysis 
 

Hands-on guidelines for data retrieval 
 

Introduction  
Well-structured, reliable and legible information on the availability and accessibility of the 
data necessary to generate Environment and Health indicators is of key importance for the 
development and future operation of the environment and health information system. It 
facilitates multiple usages of already existing data and in this way helps to avoid duplication 
of data reporting and supports streamlining of the data processing.  

This hands-on guidance is intended to be a practical tool in supporting the data retrieval 
required for generating EH indicators. In the framework of the ENHIS project21, the hands-on 
guidance focused on seventeen indicators selected from the ECOEHIS project22. These 
indicators cover the following most important EH issues from the ECOEHIS scope: air 
quality, noise, housing, traffic accidents, chemical emergencies, water and sanitation, and 
radiation. For each indicator there is a structured description of access to and coverage of the 
relevant data. The description is organised into two parts. 

Part I entails:  

 indicator code and name 

 source database (name and link to the home page) 

 specification of the variables (required data) 

 step by step description of the path from home page to the data 

Part II summarises the year or years for which data are available and provides information on 
the spatial (national, regional, local) and temporal coverage of the data for 11 countries 
participating in the ENHIS project. 

 

When data are available for many succeeding years there is written - since e.g. 1997. When 
data are available for many years, though not on an annual basis, the coverage is explained in 
the ”Comments” column, e.g. every second year. When data are available just for some years, 
these years are individually stated, e.g.  1993-4, 2000. Information on the spatial coverage of 
data on the national or sub-national level are explained by N – for national and R – for 
regional plus specification: e.g. (for Spain) R, Catalonia. 

                                                 
21 http://www.euro.who.int/EHindicators/Methodology/20050419_2 
22 Development of Environment and Health Indicators for European Union countries –ECOEHIS, Final 
Report, available at 
http://europa.eu.int/comm/health/ph_projects/2002/monitoring/fp_monitoring_2002_frep_01_en.pdf  
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When alternative international data sources were in place for a certain indicator, a similar 
structured guidance was elaborated for each variable contributing to the calculation of the 
indicator and mentioned as “alternative database”. 

The hands-on guidance is periodically updated, because of continuously changing 
information, such as home web page addresses and organization of the data sources. This 
limitation may be less relevant in the near future, due to developments in system 
infrastructure and automatic data retrieval (concept of interoperability of the databases). 
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Air Quality 
Air_Ex1    Exposure to air pollutants 

 
Indicator code Air_Ex1    Exposure to air pollutants 
Source database Airbase EEA  

http://air-climate.eionet.eu.int/databases/airbase/index_html 
Data required for the 
indicator calculation 

 Annual mean concentration for PM10, PM2.5, annual mean of 
daily 8h maxima for O3, the number of hours with c > 200 
µg/m3 for NO2, the number of days with c > 125 µg/m3 for SO2 
measured in the background urban/rural stations  

 Number of residents of an urban / rural area, for which the estimate 
of air pollution concentration is relevant  

 Number of population in the urban/rural areas/cities 

 

Part I. Step by step access to the data 

1. Visit  http://air-climate.eionet.eu.int/databases/airbase/index_html  

2. Click on Airview , the first link label in the middle of the screen. 

3. Click on the link label in the message window Go to applet page of AirView in the 

centre of the www.page 

4. Confirm Yes in the small window Warning – Security. 

5. Select the requested country/countries  (when selecting more than one item, use the Ctrl 

button and mouse, clicking while going down on the scroll bar) in the Airview 3.1 Table 

‘Country and meta data selection’ in the column on the top of the Table. 

6. Confirm by OK button and wait till the metadata are loaded.  

7. In the lower part of the Table, ‘Country and meta data selection’, select the requested 

items:  

a. In the Component(s) column select: 

Nitrogen dioxide (air),  

Ozone (air)  

Particulate matter < 10 µm (aerosol),  

Particulate matter < 2.5 µm (if present)  

Sulphur dioxide (air) 

b. In the Type(s) of station column select: “Background”  
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c. In the selection of Type(s) of area column select: “urban” and “suburban”,  

8. Press OK in the bottom of the Table.  

9. In the next Table, ‘Measurement Configuration Selection’, select the desired time period 

in the middle of the Table. In the Selection criteria options (left middle part) Statistics 

should be selected.  

10. Mark the lines with the requested components in the requested cities and stations (again 

using the Ctrl button). 

11. At the bottom of the screen click on the button Table. 

12. Save the Table with the data by clicking File – Save as CSV (for the Excel Table 

format). 

13.  In the Table Airview statistics on the left upper side of window find: 

a. For NO2 – in the data line based on hourly values: no. of hours with c > 200 µg/m3 

b. For O3 – in the data line based on daily 8-h maxima values: annual mean 

c. For PM10 – in the data line based on daily values: annual mean 

d. For PM2.5 – if presented, in the data line based on daily values: annual mean 

e. For sulphure dioxide – in the data line based on daily values: no. of days with c > 125 

µg/m3  

14. Ignore data printed in red: they represent coverage less than 75%. 

15. For the metadata on the stations, click Meta information in the Selection criteria options 

in the middle part (left) of Table Measurement Configuration Selection.  
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Part II. Availability of the data for the countries participating in the ENHIS project. 

The last data are from the period 1999-2003 (reference year 2001) 

 

NO2 concentration 
Country Year Spatial coverage Comments 
Austria  Since 1990  urban & rural areas (N)  
Czech Rep. Since 1992, mostly since the 

first half of the nineties 
urban & rural areas (N)  

Finland Since 1990, mostly since late 
1990s or 2000  

urban & rural areas (N) rural data mostly since 1998 

France Since 1982, mostly since 1999 urban & rural areas (N) rural data mostly since 1999 
Germany  Since 1984, mostly since the 

second half of the 90ties, of 
them mostly since 1996 

urban & rural areas (N)  

Hungary Since 1997 and 1999 urban & rural areas  in Airbase only 1 urban and 
1 rural stations  

The 
Netherlands 

Since 1981, mostly since the 
end of 1990s 

urban & rural areas (N)  

Poland Since 1997 urban & rural areas (N)  
Romania Since 2001 urban & rural areas (N) single rural station, since 

2002 
Spain  Since 1991 urban & rural areas (N)  
UK Since 1992 urban & rural areas (N)  

 

O3 concentration 
Country Year Spatial coverage Comments 
Austria  Since 1990  (N)  
Czech Rep. Since 1992 (N)  
Finland Since 1990 (N)  
France Since 1999 (N) rural data mostly since 1999 
Germany  Since 1984 (N)  
Hungary Since 1997 and 1999   in Airbase only 1 urban and 

1 rural stations  
The 
Netherlands 

Since 1986 (N)  

Poland Since 1997 (N)  
Romania Since 2002 (N)  
Spain  Since 1988 (N)  
UK Since 1983 (N)  

 

PM10 concentration 
Country Year Spatial coverage Comments 
Austria  Since 2000  (N)  
Czech Rep. Since 1996  (N)  
Finland Since 1993, mostly since 2001 (N) rural data mostly since 1998 
France Since 2001 (N) zone characterization is not 

specified, urban data within 
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the category ”unknown”, the 
zone should not be selected  
rural data mostly since 1999 

Germany  Since 1998  (N)  
Hungary Since 2000 urban area  only 1 urban station in 

Airbase  
The 
Netherlands 

Since 1997  (N)  

Poland Since 1997 (N)  
Romania Since 2001 (N) single rural station (since 

2002) 
Spain  Since 1997 (N)  
UK Since 1992 (N)  

 

PM2.5 concentration 
Country Year Spatial coverage Comments 
Austria  Since 2001  Rural area  1 rural station 
Czech Rep. No data   
Finland Since 2001 Urban area  3 urban stations 
France Since 2001 (N) rural data mostly since 1999 
Germany  No data   
Hungary No data   
The 
Netherlands 

No data   

Poland Since 2001 (N) 2 urban stations 
Romania No data   
Spain  No data   
UK No data   

 

SO2 concentration 
Country Year Spatial coverage Comments 
Austria  Since 1990 (N)  
Czech Rep. Since 1992 (N)  
Finland Since 1990 mostly since 1998 (N) mostly rural areas 
France Since 1999 (N) zone characterization is not 

specified, the urban data fall 
within the category 
”unknown”, the zone should 
not be selected  
1 rural station since 1989  

Germany  Since 1976  (N)  
Hungary Since 1997 urban & rural area urban station since 1999  

in Airbase only 1 urban 
station and 1 rural stations  

The 
Netherlands 

Since 1976  (N)  

Poland Since 1997 (N)  
Romania Since 2001 (N) single rural station (since 

2002) 
Spain  Since 1986 (N)  
UK Since 1992 (N) Belfast since 1989 
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Air_Ex1    Exposure to air pollutants – alternative data source 

 
Indicator code Air_Ex1    Exposure to air pollutants 
Source database  EUROSTAT Homepage  

http://europa.eu.int/comm/eurostat/ 
Data required for 
the indicator 
calculation 

 Annual mean concentration for PM10, PM2.5, annual mean of daily 8h 
maxima for O3, the number of hours with c > 200 µg/m3 for NO2, the 
number of days with c > 125 µg/m3 for SO2 measured in the 
background urban/rural stations 

 Number of residents of an urban / rural area, for which the estimate of 
air pollution concentration is relevant 

 Number of population in the urban/rural areas/cities 

 

Part I. Step by step access to the data 

1. Visit EUROSTAT Homepage http://europa.eu.int/comm/eurostat/ 

2. Click on the button Data, stated in the middle of the screen 

3. In the Menu - Data in the middle of the screen find General and regional statistics  

4. Click on the third item Urban audit 

5. Select the first item Variables for core city and "Kernel" plus national data  

6. In the Table EUROSTAT Visual Application select: 

7. Step one: 

8. In an Info selection:  Value (already selected) and Reference year  

9. In the Cities selection: the requested cities (288 in total) 

10. In Indic_urban selection: the first item Total resident population (already selected) 

11. In Time period selection: the last time period (recently 1999-2003) 

12. Click Next in the bottom of the Table. 

13. Step two: 

14. You do not need to set rows and columns: it is already set logically. 

15. Click Next in the bottom of the Table. 

16. Step three: 

17. Select Data format “For spreadsheets” 

18. Select Options “Codes and Labels” 
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19. Click Download in the bottom of the Table. 

20. Click Save and save the file in your local drive. 

 

Part II. Availability of the data for the countries participating in the ENHIS project. 

 
Country Year Cities in the EUROSTAT database 
Austria  2001 Wien, Graz, Linz 
Czech Rep. 2001 Praha, Brno, Ostrava, Plzen, Usti nad Labem 
Finland 2001 Helsinki, Tampere, Turku, Oulu 
France 2001 Paris, Marseille, Lyon, Toulouse, Nice, Strasbourg, Bordeaux, 

Nantes, Lille, Montpellier, Saint-Etienne, Rennes, Amiens, 
Rouen, Nancy, Metz, Reims, Orléans, Dijon, Poitiers 
Clermont-Ferrand, Caen, Limoges, Besançon,  Grenoble, 
Ajaccio, Saint Denis, Pointe-a-Pitre, Fort-de-France, Cayenne 

Germany  2001 Berlin, Hamburg, München, Köln, Frankfurt am Main, Essen, 
Leipzig, Dresden, Dortmund, Düsseldorf, Bremen, Hannover, 
Nürnberg, Bochum, Wuppertal, Bielefeld, Halle an der Saale,   
Magdeburg, Wiesbaden, Göttingen,  Mülheim a.d. Ruhr, 
Moers, Darmstadt, Trier, Freiburg im Breisgau, Frankfurt  
(Oder), Regensburg, Weimar, Schwerin,  
Erfurt, Augsburg, Bonn, Karlsruhe, Mönchengladbach, Mainz 

Hungary 2001 Budapest, Miskolc, Nyiregyhaza, Pecs 
The 
Netherlands 

2001 Gravenhage, Amsterdam, Rotterdam, Utrecht, Eindhoven, 
Tilburg, Groningen, Enschede, Arnhem, Heerlen 

Poland 2001 Warszawa, Lodz, Krakow, Wroclaw, Poznan, Gdansk, 
Szczecin, Bydgoszcz, Lublin, Katowice, Białystok, Kielce, 
Torun, Olsztyn, Rzeszow, Gorzow Wlk., Opole, Zielona Gora, 
Jelenia Gora, Nowy Sacz, Suwalki, Konin, Zory 

Romania  Bucuresti, Cluj-Napoca, Timisoara, Craiova, Braila, Oradea, 
Bacau, Arad, Targu, Mures, Sibiu, Piatra, Neamt, Calarasi, 
Giurgiu, Alba, Iulia 

Spain  2001 Madrid, Barcelona, Valencia, Sevilla, Zaragoza, Málaga, 
Murcia, Las Palmas, Valladolid, Palma di Mallorca, Santiago 
de Compostela, Vitoria/Gasteiz, Oviedo, Pamplona/Iruńa, 
Santander, Toledo, Badajoz, Logrońo 

UK 2001 Inner London, London, Birmingham, Leeds, Glasgow, 
Liverpool, Bradford, Edinburgh, Manchester, Cardiff, 
Sheffield, Bristol, Belfast, Newcastle upon Tyne, Leicester, 
Derry, Aberdeen, Cambridge, Exeter, Lincoln, Gravesham, 
Stevenage, Portsmouth, Wrexham, Worcester 
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Air_A1    Policies to reduce environmental tobacco smoke exposure 
 

Indicator code Air_A1    Policies to reduce environmental tobacco smoke exposure  
Source database  WHO Tobacco control database: http://data.euro.who.int/tobacco/  
Data required for the 
indicator calculation 

Evidence of existence and enforcement of regulations to reduce ETS 
exposure in particular the legislation on smoke-free areas, smoke-free 
public transport and advertisement of cigarettes for 15 subset 
variables.  
1. Smoking prohibited/restricted in health care facilities 
2. Smoking prohibited/ restricted in education facilities 
3. Smoking prohibited/ restricted in government facilities 
4. Smoking prohibited/restricted in restaurants 
5. Smoking prohibited/restricted in pubs and bars 
6. Smoking prohibited/restricted in indoor workplaces and offices 
7. Smoking prohibited/restricted in theatres and cinemas 
8. Smoking prohibited/restricted in buses 
9. Smoking prohibited/restricted in taxis 
10. Smoking prohibited/restricted in trains 
11. Smoking prohibited/restricted in domestic air transport 
12. Smoking prohibited/restricted in international air transport 
13. Smoking prohibited/restricted in domestic water transport 
14. Smoking prohibited/restricted in international water transport 
15. Advertisement of cigarettes in national mass-media (TV, radio)      
prohibited 

 

Part I. Step by step access to the data 

1. Visit http://data.euro.who.int/tobacco/  

2. Click on ”Cross country profiles”.  

3. Select the required issue in the Table using the pull-down menu:  

a. Smoke free areas 

b. Smoke free public transport 

c. Direct advertising of tobacco products 

d. Indirect advertising of tobacco products 

4. Save the requested Table on your local drive.  
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Part II.Availability of the data for the countries participating in the ENHIS project. 

 
Country Year Spatial 

coverage 
Comments 

Austria  Current situation N Data on the existence of the respective 
policies. 

Czech Rep. Current situation N  
Finland Current situation N  
France Current situation N  
Germany  Current situation N  
Hungary Current situation N  
The Netherlands Current situation N  
Poland Current situation N  
Romania Current situation N  
Spain  Current situation N  
UK Current situation N  
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Noise 
 

Noise_Ex1   Population exposed to various noise level ranges per source 

 
Indicator code Noise_Ex1   Population exposed to various noise level ranges per source  
Source database  Directive 2002/49/EC: http://europa.eu.int/eur-

lex/pri/en/oj/dat/2002/l_189/l_18920020718en00120025.pdf 
Noise DG environment policy: 
http://europa.eu.int/comm/environment/noise/ 
Guidelines for Community Noise (B. Berglund, T. Lindvall, D. Schwela 
Ed), WHO, Geneva, 1999 http://whqlibdoc.who.int/hq/1999/a68672.pdf 

Data required 
for the indicator 
calculation 

Estimation on the number of people living in dwellings exposed from 
different sources of environmental noise in urban areas and along major 
transport infrastructures to the specified ranges of values of Lden in dB 4 m 
above the ground on the most exposed façade: 
Lden (day-evening-night equivalent level):  
55-59, of Lden in dB; 60-64, of Lden in dB; 65-69, of Lden in dB 
70-74, of Lden in dB; >75 of Lden in dB; separately for road, rail and air 
traffic, and for industrial sources. 
Lnight (night equivalent level). 
50-54, 55-59, 60-64, 65-69, >70; separately for road, rail and air traffic, and 
for industrial sources. 

 

Part I. Step by step access to the data 

No data estimating the exposure to noise from different sources of environmental noise are 
available from the international databases. According to the Directive 2002/49/EC, Member 
States shall designate at the appropriate levels the competent authorities and bodies 
responsible for implementing this Directive, including the authorities for: 

a) Making and, where relevant, approving noise maps and action plans for agglomerations, 

major roads, major railways and major airports. 

b) Collecting noise maps and action plans 

The Member States shall make the mentioned above information available to the Commission 

and to the public no later than 18 July 2005. 

 

Member States shall ensure that no later than by 30 June 2007, strategic noise maps showing 

the situation in the preceding calendar year have been made and, where relevant, approved by 

the competent authorities, for all agglomerations with more than six million vehicle passages 

a year, major railways which have more than 60 000 train passages per year and major 

airports within their territories. 
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Access to the policy / regulatory data 

1. Visit http://europa.eu.int/comm/environment/noise/ 

2. Click on the “Directive on Environmental Noise”, point 2 of the text on the main screen. 

3. Click on the “Directive 2002/49/EC” in the beginning of the text on the main screen. 

4. Save the pdf file to your local drive.  

5. Open the pdf file, find and read the following: Article 1 – Objectives; Article 4 – 

Implementation and responsibilities; Article 7 – Strategic noise mapping; Article 10 – 

Collection and publication of data by Member States and the Commission; Annex I – 

Noise indicators; Annex II – Assessment methods for the noise indicators; Annex IV – 

Minimum requirements for strategic noise mapping; Annex VI – Data to be sent to the 

Commission. 

 

Part II Availability of the data for the countries participating in the ENHIS project. 

 

As for today, no data for this indicator are available in the international databases.  
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Noise_A1   Policies to reduce exposure to leisure sounds 

 
Indicator code Noise_A1   Policies to reduce exposure to leisure sounds. 
Source database  Directive 2002/49/EC: http://europa.eu.int/eur-

lex/pri/en/oj/dat/2002/l_189/l_18920020718en00120025.pdf 
Data required for 
the indicator 
calculation 

 Evidence of existence and enforcement of regulations to regulate the 
music levels and insulation 

 Evidence of the appliance (control) of these regulations. 
 

Part I. Step by step access to the data 

According to the Directive 2002/49/EC Member States shall designate at the appropriate 
levels the competent authorities and bodies responsible for implementing this Directive, 
including the authorities for: 

a) Making and, where relevant, approving noise maps and action plans for agglomerations, 

major roads, major railways and major airports. 

b) Collecting noise maps and action plans 

The Member States shall make mentioned above information available to the Commission 

and to the public no later than 18 July 2005. 

 

Member States shall ensure that no later than 18 July 2008 the competent authorities have 

drawn up action plans designed to manage, within their territories, noise issues and effects. 

 
Access to the policy / regulatory data 

1. Visit http://europa.eu.int/comm/environment/noise/ 

2. Click on the “Directive on Environmental Noise” in point 2 of the text on the main screen. 

3. Click on the “Directive 2002/49/EC” in the beginning of the text on the main screen. 

4. Save the pdf file into your local drive. 

5. Open the pdf file, find and read: Article 1 – Objectives; Article 4 – Implementation and 

responsibilities; Article 8 – Action plans; Article 14 – Transposition; Annex V – 

Minimum requirements for action plans. 

 

Part II Availability of the data for the countries participating in the ENHIS project. 

 

No data for this indicator are available in the international databases.  
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Housing 
 

Hous_Ex1  General crowding 

 
Indicator code Hous_Ex1   Crowding* 
Source database  EUROSTAT Homepage  

http://europa.eu.int/comm/eurostat/ 
Data required for the 
indicator calculation 

 GC - General crowding 
 PC - Poverty-related crowding 
 Households in total 

 

* Data on the share of persons living in crowded conditions within a country are not available 
in EUROSTAT. Data on national average values of rooms per dwelling and average 
household size will provide more information on crowded conditions, though can not identify 
the problem of housing shortage and crowding. 

 
Rooms per person 

 

Part I. Step by step access to the data 

 

1. Visit the EUROSTAT Homepage http://europa.eu.int/comm/eurostat/ 

2. Click on the button Data, stated in the middle of the screen 

3. Below you will find ‘Data explorer – Full view’. Click on the letters ‘Full view’. The set 

of categories will appear.  

4. In the section ‘Key indicators on EU policy (predefined tables)’ click to open ‘Long-term 

indicators’. 

5. Click to open the folder ‘Population and social conditions’. 

6. Click to open the folder ‘Living conditions and welfare’. 

7. Click to open the folder ‘Living conditions’. 

8. Click on ‘Rooms per person’. This indicator shows the number of rooms that each person 

in a household has in his disposal. 
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Part II Availability of the data for the countries participating in the ENHIS project. 

 

 Data are available in 3 categories: total, by owner and rent. 

 
Country Year Spatial coverage Comments 
Austria  1995 – 2001   
Czech Rep. Not available   
Finland 1996 – 2001 N  
France 1994 – 2001 N  
Germany  1994 – 2001 N  
Hungary Not available   
The Netherlands 1994 – 2001 N  
Poland Not available   
Romania Not available   
Spain  1994 – 2001 N  
UK 1994 - 2001 N  
EU 15 1994 - 2001   

 

Rooms per dwelling/person and persons per dwelling by tenure status 

 

Part I. Step by step access to the data 

 

1. Visit the EUROSTAT Homepage http://europa.eu.int/comm/eurostat/ 

2. Click on the button Data, stated in the middle of the screen 

3. Below you will find ‘Data explorer – Full view’. Click on the letters ‘Full view’. The set 

of categories will appear.  

4. In the part ‘Population and social conditions’ click to open ‘Living conditions and 

welfare’. 

5. Click to open the folder ‘Income and living conditions’ (Metadata). 

6. Click to open the folder ‘Non-monetary poverty and social exclusion’. 

7. Click to open the folder ‘Housing’. 

8. Click the Table ‘Rooms per dwelling/person and persons per dwelling by tenure status’. 

9. Make the selection of the necessary data. Mark the requested fields in the interactive 
screen: 
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TIME  - period of time 

GEO  - geopolitical entities 

TENSTATU - housing tenure status, select ’Total’ 

DWELIND  - dwelling space, select all (’Rooms per dwelling’, ’Rooms per person’,    
’Persons per dwelling’) 

 

After making the selection click ’Next’ 

 

10. Set rows and columns in the Table with the selected data. Follow the instructions on the 
screen. Click ’Next’. 

 

11. Select download options, setting data format and its options. 

 

12. Download the Table and save to a local drive. 

 

Part II Availability of the data for the countries participating in the ENHIS project. 

 
Country Year Spatial coverage Comments 
Austria  1991 N 
Czech Rep. Not available  
Finland 1991 N 
France 1971, 1981, 1991 N 
Germany  1971, 1981, 1991 N 
Hungary Not available  
The Netherlands 1971, 1981, 1991 N 
Poland Not available  
Romania Not available  
Spain  1981, 1991 N 
UK 1971, 1981, 1991 N 
EU 15 Not available  

Data available only for one, two or 
three years 
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Hous_Ex1  Poverty-related crowding 

 
Indicator code Hous_Ex1 Crowding 
Source database  EUROSTAT Homepage  

http://europa.eu.int/comm/eurostat/ 
Data required for the 
indicator calculation 

 GC - General crowding 
 PC - Poverty-related crowding 
 Households in total 

 

Part I. Step by step access to the data 

 

1. Visit the EUROSTAT Homepage http://europa.eu.int/comm/eurostat/ 

2. Click on the button Data, stated in the middle of the screen 

3. Below you will find ‘Data explorer – Full view’. Click on the letters ‘Full view’. The set 

of categories will appear. 

4. In the part ‘Population and social conditions’ click to open ‘Living conditions and 

welfare’. 

5. Click to open the folder ‘Income and living conditions’ (explanatory texts - Metadata). 

6. Click to open the folder ‘Non-monetary poverty and social exclusion’. 

7. Click to open the folder ‘Housing’. 

8. Click the Table ‘Households living in overcrowded conditions by type of household and 

income group’. 

9. Make the selection of the necessary data. Mark the requested fields in the interactive 
screen: 

 

TIME  - Period of time 

GEO  - Geopolitical entities 

UNIT  - Select ’Percentage of households living in overcrowded conditions’ 

INCOME  - Income group, select LT60PC ’Household income less than 60% compared to   
  median actual current income’ 

HHTYP - Type of household, select ’Total’ 

 

After making the selection click ’Next’ 
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10. Set rows and columns in the Table with the selected data. Follow the instructions on the 

screen. Click ’Next’. 

11. Select download options, setting data format and its options. 

12. Download the Table and save to a local drive. 

 

Part II Availability of the data for the countries participating in the ENHIS project. 

 
Country Year Spatial coverage Comments 
Austria  1995 – 2001 N 
Czech Rep. Not available  
Finland 1996 – 2001 N 
France 1994 – 2001 N 
Germany  1994 – 2001 N 
Hungary Not available  
The Netherlands 1994 – 2001 N 
Poland Not available  
Romania Not available  
Spain  1994 – 2001 N 
UK 1994 – 2001 N 
EU 15 1994 – 2001  
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Hous_Ex1  Households in total 

 
Indicator code Hous_Ex1 
Source database  EUROSTAT Homepage 

http://europa.eu.int/comm/eurostat/ 
Data required for the 
indicator calculation 

 GC - General crowding 
 PC - Poverty-related crowding 
 Households in total 

 

1. Visit the EUROSTAT Homepage http://europa.eu.int/comm/eurostat/ 

2. Click on the button Data, stated in the middle of the screen. 

3. Below you will find ‘Data explorer – Full view’. Click on the letters ‘Full view’. The set 

of categories will appear. 

4. In the part ‘Population and social conditions’ click to open ‘Living conditions and 

welfare’. 

5. Click to open the folder ‘Income and living conditions’ (Metadata – explanatory texts). 

6. Click to open the folder ‘Non-monetary poverty and social exclusion’. 

7. Click to open the folder ‘Households’. 

8. Click the Table ‘Number of private households (in 000s)’. 

9. Make the selection of the necessary data. Mark the requested fields in the interactive 
screen: 

 

TIME - Period of time 

GEO - Geopolitical entities 

 

After making the selection click ’Next’ 

 

10. Set rows and columns in the Table with the selected data. Follow the instructions on the 
screen. Click ’Next’. 

 

11. Select download options, setting data format and its options. 

 

12. Download the Table and save to a local drive. 
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Part II Availability of the data for the countries participating in the ENHIS project. 

 
 Country Year Spatial coverage Comments 
Austria  1997 – 2001 N  
Czech Rep. Not available   
Finland 1997 – 2001 N  
France 1997 – 2001 N  
Germany  1997 – 2001 N  
Hungary Not available   
The Netherlands 1997 – 2001 N  
Poland Not available   
Romania Not available   
Spain  1997 – 2001 N  
UK 1997 - 2001 N  
EU 15 1997 - 2001  EUROSTAT estimate 
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Hous_Ex3    Dampness and mould growth 

 
Indicator 
code 

Hous_Ex3    Dampness and mould growth 

Source 
database  

EUROSTAT Homepage 
http://europa.eu.int/comm/eurostat/ 

Data 
required for 
the indicator 
calculation 

 Number of residents living in damp dwellings 
 Number of damp dwellings * 
 Total residential population 
 Total number of dwellings 
 Number of dwellings with mouldy growth 

* EUROSTAT database provides percentages, not the number of damp dwellings.  

 

Part I. Step by step access to the data 

 

1. Visit the EUROSTAT Homepage http://europa.eu.int/comm/eurostat/ 

2. Click on the button Data, stated in the middle of the screen 

3. Below you will find ‘Data explorer – Full view’. Click on the letters ‘Full view’. The set 

of categories will appear. 

4.  Click to open the folder “Population and social conditions”. 

5. Click to open the folder “Living conditions and welfare”. 

6. Click to open the folder “Income and living conditions”. Please note an icon of the 

explanatory text file (with the letter M). Clicking on this icon leads to the EUROSTAT 

Metadata (in SDDS format).  

7. Click to open the folder “Non monetary poverty and social exclusion”. 

8. Click to open the folder “Housing”. 

9. Click the icon at the “Housing problems by socio-economic status”.  

10. Make the selection of the necessary data. Mark the requested fields in the interactive 

screen: 

“TIME” (year, period of time)  

“GEO” (geopolitical entities) – country 

“PROBLEMS” (housing problems) – mark “DAMP – rot in the house or damp or leaky roof”  

“TENSTATU” (housing tenure status) – mark “Total”  

“DWELTYP” (type of housing) – mark “Total” After making the selection, click “Next” 
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REMARK: you may retrieve % of the damp dwelling using also ”Housing problems by tenure 

status and type of housing” or “Housing problems by type of household and income group” 

(but the temporal coverage differs).  

11. Set rows and columns in the Table with the selected data (if necessary). Follow the 

instructions on the screen. Click “Next” 

12. Select download options, setting data format and its options. 

13. Download the Table and save to a local drive. 

 

Part II Availability of the data for the countries participating in the ENHIS project. 

 

The percentage of damp dwellings is provided in the Table below 

 
Country Year Spatial coverage Comments 
Austria  1996-2001 N 
Czech Rep. Not available  
Finland 1996-2001 N 
France 1996-2001 N 
Germany  1996  
Hungary Not available  
The Netherlands 1996-2001 N 
Poland Not available  
Romania Not available  
Spain  1996-2001 N 
UK 1996-2001 N 

Based on the indicator “Housing 
problems by socio-economic status”. 
When using other indicators (… “by 
tenure status” …. or “household 
type…”) the time coverage is poorer  

Data for the new EU members – probably available for 2005. 
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Hous_Ex3    Total number of dwellings 

 
Indicator code Hous_Ex3 
Source database  UNECE Housing and Building Statistics 

http://www.unece.org/env/hs/prgm/hsstat/welcome_hsstat.html  
Data required for the 
indicator calculation 

 Number of residents living in damp dwellings 
 Number of damp dwellings  
 Total residential population 
 Total number of dwellings 
 Number of dwellings with mouldy growth 

 

Part I. Step by step access to the data 

1. Access the UNECE Housing and Building Statistics home page. 

2. In the body of the text find the link to the “Bulletin of Housing and Building Statistics for 

Europe and the North America 2000” (in italics). Click on the “2004 Bulletin”.  

3. In the ‘Table of Contents’ find “Dwelling stocks”. Under number 1 again see “Dwelling 

stock at year-end”.  

4. Open the Excel or pdf file with the Table providing number of dwellings for 1000 

inhabitants and save it to your local drive.  

 

 

Part II Availability of the data for the countries participating in the ENHIS project. 

 
Country Year Spatial 

coverage 
Comments 

Austria  1993, 1997, 2001  N Total / Per 1000 inhabitants 
Czech Rep. 2001 N Total / Per 1000 inhabitants 
Finland 1993, 1997, 2001, 2002 N Total / Per 1000 inhabitants 
France 1993, 1997, 2001, 2002 N Total / Per 1000 inhabitants 
Germany  1993, 1997, 2001, 2002 N Total / Per 1000 inhabitants 
Hungary 1993, 1997, 2001 N Total / Per 1000 inhabitants 
The Netherlands 1993, 1997, 2001, 2002 N Total / Per 1000 inhabitants 
Poland 1993, 1997, 2001, 2002 N Total / Per 1000 inhabitants 
Romania 1993, 1997, 2001, 2002 N Total / Per 1000 inhabitants 
Spain  2001 N Total / Per 1000 inhabitants 
UK 1993, 1997, 2001, 2002 N Total number of dwellings 
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Hous_Ex4    National at risk of poverty threshold (SILC HY020) 

 
Indicator code Hous_Ex4    Household hygiene 
Source database  EUROSTAT Homepage 

http://europa.eu.int/comm/eurostat/ 
Data required for 
the indicator 
calculation 

 Bath or shower in dwelling (SILC HH080) 
 Indoor flush toilet for sole use of household (SILC HH090) 
 National at risk of poverty threshold (SILC HY020)*  
 Number of dwellings not connected to public water supply 
 Total residential population 
 Total number of dwellings 

 

* This is the original variable referred to in the indicator methodology sheet. In the 
EUROSTAT database, a variable provides directly the proportion of population under the 
poverty threshold. The subsequent guidance is for the “at risk of poverty rates” variable. 

 

Part I. Step by step access to the data 

 

1. Access the EUROSTAT Homepage http://europa.eu.int/comm/eurostat/ 

2. Click on the button Data, stated in the middle of the screen 

3. Below you will find ‘Data explorer – Full view’. Click on the letters ‘Full view’. The set 

of categories will appear.  

4. Click to open the folder “Population and social conditions”. 

5. Click to open the folder “Living conditions and welfare”. 

6. Click to open the folder “Income and living conditions”. Please note an icon of the 

explanatory text file (with the letter M). Clicking on this icon leads to the EUROSTAT 

Metadata (in SDDS format).  

7. Click to open the folder “Monetary (income) poverty”. 

8. Click to open the folder “Low income”. 

9. Click the Table “At risk of poverty rates by age and gender” 

10. Make the selection of the necessary data. Mark the requested fields in the interactive 

screen: 

“TIME”  - year of the survey 

“GEO”  - geopolitical entities 
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“AGE”  - mark “Total” 

“SEX”  - mark “Total” 

“INDIC_IL”  - income and living conditions indicator. As a default, the threshold is set at the 

40% of median equivalent income. After making the selection, click “Next”. 

11. Set rows and columns in the Table with the selected data (if necessary). Follow the 

instructions on the screen. Click “Next” 

12. Select download options, setting data format and its options. 

13. Download the Table and save it on the local drive. 

 

Part II Availability of the data for the countries participating in the ENHIS project. 

 
Country Year Spatial coverage Comments 
Austria  1996-2001 N Annual  
Czech Rep. 2001 N  
Finland 1996-2001 N  
France 1996-2001 N  
Germany  1996-2001 N  
Hungary 2000-2002 N  
The Netherlands 1996-2001 N  
Poland 2000-2002 N  
Romania 2000-2002 N  
Spain  1996-2001 N  
UK 1996-2001 N  
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Hous_Ex4  Bath or shower in dwelling (SILC HH080) / Indoor flush toilet for sole 
use of household (SILC HH090) 

 
Indicator code Hous_Ex4 
Source 
database  

EUROSTAT Homepage 
http://europa.eu.int/comm/eurostat/ 

Data required 
for the 
indicator 
calculation 

 Bath or shower in dwelling (SILC HH080) 
 Indoor flush toilet for sole use of household (SILC HH090) 
 National at risk of poverty threshold (SILC HY020) 
 Number of dwellings not connected to public water supply* 
 Total residential population 
 Total number of dwellings 

* Access to the data as for WatSan_Ex1 

 

Part I. Step by step access to the data 

 

1. Access the EUROSTAT Homepage http://europa.eu.int/comm/eurostat/ 

2. Click on the button Data, stated in the middle of the screen  

3. Below you will find ‘Data explorer – Full view’. Click on the letters ‘Full view’. The set of 

categories will appear. 

4. Click to open the folder “Population and social conditions”. 

5. Click to open the folder “Living conditions and welfare”. 

6. Click to open the folder “Income and living conditions”. Please note an icon of the 

explanatory text file (with the letter M). Clicking on this icon leads to the EUROSTAT 

Metadata (in SDDS format).  

7. Click to open the folder “Non monetary poverty and social exclusion”. 

8. Click to open the folder “Housing”. 

9. Click the Table “Lack of amenities by tenure status and type of housing” 

10. Make the selection of the necessary data. Mark the requested fields in the interactive 

screen: 

“TIME”  - year of the survey 

“GEO”  - geopolitical entities 
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“AMENITY”  - mark “Bath or shower in dwelling” and “Indoor flush toilet for sole use of 

household” 

“INCOME”  - mark “Total” and “LT60PC – Household income less than 60% compared to 

median actual current income”. 

“HHTYP”  - mark “Total”  

 

After making the selection, click “Next”. 

 

11. Set rows and columns in the Table with the selected data (if necessary). Follow the 

instructions on the screen. Click “Next” 

12. Select download options, setting data format and its options. 

13. Download the Table and save to a local drive. 

 

Part II Availability of the data for the countries participating in the ENHIS project. 

 
Country Year Spatial coverage Comments 
Austria  1996-2001 N 
Czech Rep. Not available  
Finland 1996-2001 N 
France 1996-2001 N 
Germany  1996-2001 N 
Hungary Not available  
The Netherlands 1996-2001 N 
Poland Not available  
Romania Not available  
Spain  1996-2001 N 
UK 1996-2001 N 

Numbers vary slightly depending on the 
EUROSTAT indicator used (e.g., 
between lack of amenities by socio-
economic status and by type of housing, 
etc.) 
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Hous_E1    Mortality associated with extreme temperatures (Mortality-total death 
cases) 

 
Indicator code Hous_E1    Mortality associated with extreme temperatures 
 Source database  EUROSTAT Homepage 

http://europa.eu.int/comm/eurostat/ 
Data required for the 
indicator calculation 

 Climate data for heat – Data for relevant extreme outdoor 
temperatures are available from national/local meteorological 
statistics. 

 Mortality – total death cases 
 Monthly and daily mortality data  

 

Part I. Step by step access to the data 

 

1. Visit the EUROSTAT Homepage http://europa.eu.int/comm/eurostat/ 

2. Click on the button Data, stated in the middle of the screen  

3. Below you will see a list of headings and links to respective statistics. In the middle, you 

will find a heading “Population/social conditions”. Immediately below, click to open 

“Population” 

4. Click to open the folder ‘Demography’. 

5. Click to open the folder ‘National data’. 

6. Click to open the folder ‘Mortality’. 

7. Click the Table ‘Deaths by sex and age reached during the year’. 

8. Make the selection of the necessary data. Mark the requested fields in the interactive 
screen: 

 

TIME - period of time 

GEO - geopolitical entities 

AGE - total 

SEX - total 

 

After making the selection click ’Next’ 

 

9. Set rows and columns in the Table with the selected data. Follow the instructions on the 

screen. Click ’Next’. 
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10. Select download options, setting data format and its options. 

11. Download the Table and save to a local drive. 

 

Part II Availability of the data for the countries participating in the ENHIS project. 

 
Country Year Spatial coverage Comments 
Austria  1996 – 2003 N 
Czech Rep. 1996 – 2003 N 
Finland 1996 – 2002 N 
France 1996 – 2002  N 
Germany  1996 – 2003 N 
Hungary 1996 – 2003 N 
The Netherlands 1996 – 2003 N 
Poland 1996 - 2003 N 
Romania 1996 - 2003 N 
Spain  1996 – 2003 N 
UK 1996 – 2002 N 

Data on total number of deaths can 
be also obtained from the Table: 
’Deaths by sex and age at last 
birthday’ 
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Hous_E1    Mortality associated with extreme temperatures (Monthly and daily 
mortality data) 

 

 
Indicator code Hous_E1    Mortality associated with extreme temperatures 
 Source database  EUROSTAT Homepage 

http://europa.eu.int/comm/eurostat/ 
Data required for the 
indicator calculation 

 Climate data for heat – Data for relevant extreme outdoor 
temperatures are available from national/local meteorological 
statistics. 

 Mortality – total death cases 
 Monthly and daily mortality data  

 

Part I. Step by step access to the data 

 

1. Visit the EUROSTAT Homepage http://europa.eu.int/comm/eurostat/ 

2. Click on the button Data, stated in the middle of the screen  

3. Below you will see a list of headings and links to respective statistics. In the middle, you 

will find a heading “Population/social conditions”. Immediately below, click to open 

“Population” 

4. Click to open the folder ‘Demography’. 

5. Click to open the folder ‘National data’. 

6. Click to open the folder ‘Mortality’. 

7. Click the Table ‘Deaths by month’. 

8. Make the selection of the necessary data. Mark the requested fields in the interactive 
screen: 

 

TIME              - period of time 

GEO  - geopolitical entities 

MONTH - months 

 

After making the selection click ’Next’ 

 

9. Set rows and columns in the Table with the selected data. Follow the instructions on the 

screen. Click ’Next’. 
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10. Select download options, setting data format and its options. 

11. Download the Table and save to a local drive. 

 

Part II Availability of the data for the countries participating in the ENHIS project. 

 
Country Year Spatial coverage Comments 
Austria  1996 – 2003 N 
Czech Rep. 1996 – 2002 N 
Finland 1996 – 2002 N 
France 1996 – 2003  N 
Germany  1996-2001, 2003 N 
Hungary 1996– 2003 N 
The Netherlands 1996 – 1999, 

2001-2003 
N 

Poland 1996-2003 N 
Romania 1996-2003 N 
Spain  1996– 2003 N 
UK 1996 – 2002 N 

Death by months can not be stratified 
by age or sex 

 

Daily mortality data are not available.
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House_E1    Mortality associated with extreme temperatures (Mortality total 
death cases) Alternative Information on Standard Death Rates 

 
Indicator code Hous_E1 
Source database  EUROSTAT Homepage 

http://europa.eu.int/comm/eurostat/ 
Data required for the 
indicator calculation 

 Climate data for heat – Data for relevant extreme outdoor 
temperatures are available from national/local meteorological 
statistics. 

 Mortality – total death cases 
 Monthly and daily mortality data  

 

Part I. Step by step access to the data 

 

1. Visit the EUROSTAT Homepage http://europa.eu.int/comm/eurostat/ 

2. Click on the button Data, stated in the middle of the screen 

3. Below you will find ‘Data explorer – Full view’. Click on the letters ‘Full view’. The set 

of categories will appear. 

4. In the part ‘Key indicators on EU policy (predefined tables)’ click to open ‘Long-term 

indicators’. 

5. In the part ‘Population and social conditions’ click to open ‘Health’. 

6. Click to open the folder ‘Causes of death’. 

7. Click to open the folder ‘Standard death rates’ (Metadata), where you will find death rates 

of a population of a standard age distribution. The WHO on the basis of a standard 

European population calculates them. 

 

Part II Availability of the data for the countries participating in the ENHIS project. 

 

Standard Death Rates 

The indicator shows standard death rates (all causes of death per 100,000), i.e. death rate of a 
population of a standard age distribution. The standard death rates are calculated by the World 
Health Organisation on the basis of a standard European population separately for males and 
females. 
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Country Year Spatial coverage Comments 
Austria  1994 - 2002 N  
Czech Rep. 1999 – 2002 N  
Finland 1994 – 2002 N  
France 1994 – 2000 N  
Germany  1994 – 2000 N  
Hungary 1999 – 2002 N  
The Netherlands 1994 – 2002 N  
Poland 1999 – 2001 N  
Romania 1999 – 2002 N  
Spain  1994 – 2001 N  
UK 1994 – 2000 N  
EU 15 1994 - 2000   

 

Other sources of specific mortality data are: 

 

‘Database’ – ‘Sub themes’ - ‘General Statistics’ – ‘Regions’ – ‘Health statistics’  

 

 Causes of death – Crude Death Rates (number of deaths including reasons 

according to ICD) 

 Causes of death – Absolute Number (3 years average) 

 Causes of death – Standardised Death Rate (3 years average) 

 Causes of death – Crude Death Rate (3 years average) 

 

‘Database’ – ‘Sub themes’ - ‘Population and Social Conditions’ – ‘Health’ – ‘Public Health’ – 
‘Causes of death’ 

 National and regional level – Annual Data 

 Regional level – 3 years average 

The WHO Health for All database (WHO Statistics – Mortality Database) collects mortality 
data on annual basis. 
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Water and Sanitation 
 

WatSan_Ex1    Safe drinking waters 

 
Indicator code WatSan_Ex1    Safe drinking waters 
Source database  EUROSTAT Homepage 

http://europa.eu.int/comm/eurostat/ 
Data required for the 
indicator calculation 

 Number of people with access to safe drinking water or connected 
to public water supply * 

 Total population 

* EUROSTAT holds similar data, defined as ‘population connected to public water supply’ 

 

Part I. Step by step access to the data 

 

1. Visit EUROSTAT Homepage http://europa.eu.int/comm/eurostat/ 

2. Beneath the box “STATISTICS IN FOCUS”, there are 3 columns: ”Structural indicators”,  

”Euro-indicators” and ”Long-term indicators”. In the column ”Long-term indicators” click 

to open the folder “Environment and energy” 

3. A new page opens, containing 2 sections: ”Environment” and ”Energy”. By clicking on + 

symbol near the section ‘Environment’, a new list of 5 Environmental items will appear, 

marked in black: Water, Waste, Air pollution and climate change, Environmental 

protection expenditure, Agriculture and environment. 

4. Click on the + symbol near the item Water to obtain a long list of water related topics. 

Scroll down the screen.  

5. Click on the table symbol          near the topic “Population connected to public water 

supply”. 

6. You obtain a table with data concerning the population connected to public water supply 

(%). 
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Part II Availability of the data for the countries participating in the ENHIS project. 

 
Country Year Spatial 

coverage 
Comments 

Austria  Not available   
Czech Rep. 1995 – 2002 N Also available for 1980, 1985 and 1990 
Finland Not available   
France 1998 N  
Germany  1995, 1998, 2001 N  
Hungary 1995 – 2002 N Also available for 1900 
The Netherlands 1995 – 2002 N Also available for 1980; all estimated values 
Poland 1995 – 1998 N Also an estimated value for 1990 
Romania 1990 N  
Spain  Not available   
UK Not available   
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WatSan_Ex1    Safe drinking waters - Alternative data source 
 

Indicator code WatSan_Ex1 (Safe drinking waters) 
Source database  Joint Monitoring Programme for Water Supply & Sanitation 

WHO/UNICEF 
http://www.wssinfo.org/en/welcome.html  

Data required for the 
indicator calculation 

 Number of people with access to safe drinking water or connected 
to public water supply * 

 P – Total population 

* EUROSTAT produces similar indicator using the definition of ‘population connected to 
public water supply’ 

 

Part I. Step by step access to the data 

 

1.  Visit http://www.wssinfo.org/en/welcome.html  

2. From the Main Menu appearing in the upper part of the screen go to ’water data’. 

3. Using a pull-down menu, click on ’data query ’. 

4. Make the selection in the four columns: 

First column ”1. Select region” - select ”developed regions”. 

Second column ”2. Select countries” - select all the countries of interest. You can 

make multiple selections by using CTRL-ALT-click. 

Third column ”3. Select parameters” - select ”Tot wat coverage” and ”Tot HC wat 

coverage”.  

Fourth column ”4. Select years” - select 1990 and 2002.  

5. After making all the selections, click Submit button. 

6. Save the Table on the local drive as a CSV file (a spreadsheet format that can be read with 

MS-Excel). 
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Part II Availability of the data for the countries participating in the ENHIS project. 

 
Country Year Spatial coverage Comments 
Austria  1990 and 2002 N  
Czech Rep. Not available   
Finland 1990 and 2002 N  
France 1990 and 2002 N Provide data only for HC 
Germany  1990 and 2002 N  
Hungary 1990 and 2002 N  
The Netherlands 1990 and 2002 N  
Poland 1990 and 2002 N Provide data only for HC 
Romania 2002 N  
Spain  1990  Provide data only for HC 
UK 1990  Provide data only for HC 

 

The database provides data for: 

 «total water coverage» - takes into account all improved water supply sources, privately or 
publicaly owned 

 «house connections –HC» - take into account only the piped water distributed in the house 
or just outside (yard) and can be considered as used privately 

Definition: Access to safe drinking water is the percentage of the population using 
"improved" water sources. 
Improved means: household connection, public standpipe, borehole, protected dug well, 
protected spring, and rainwater collection 
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Traffic accidents 
 

Traf_E1   Mortality rate due to road traffic accidents 

 
Indicator code Traf_E1   Mortality rate due to road traffic accidents 
Source database  CARE (Community Road Accident Database) 

http://europa.eu.int/comm/transport/care/index_en.htm  
Data required for the 
indicator calculation 

 Deaths stratified by: age, gender, mode of road user 
(pedestrians, cyclists, motorcyclist, car or taxi, lorry) 

 Total resident population stratified by sex and age (some age class 
need to be focused: 0-14; 14-17; 18-25; 26-50; 51-65; >65) 

 

Part I. Step by step access to the data 

 

1. Visit CARE database: http://europa.eu.int/comm/transport/care/index_en.htm 

2. Click on ‘ACCIDENT STATISTICS’ in the menu of left-hand side of the screen. 

3. Click on ’FATALITIES: HISTORICAL SERIES’ in the box under the title of 

‘ACCIDENT STATISTICS’. 

4. Click ‘Actual figures” under the heading of ‘FATALITIES: HISTORICAL SERIES’.   

5. Print the table with the data on accidents (fatalities) and find the data on fatalities for the 

computation of the indicator numerator.  

6. The site also contains a “GLOSSARY OF DEFINITIONS’  to check the data quality. 

 

Part IIAvailability of the data for the countries participating in the ENHIS project. 

 
Country Year Spatial coverage Comments 
Austria  1991 - 2003 N  
Czech Rep. 1991 - 2003 N  
Finland 1991 - 2003 N  
France 1991 - 2003 N  
Germany  1991 - 2003 N  
Hungary 1991 - 2003 N  
The Netherlands 1991 - 2003 N  
Poland 1991 - 2003 N  
Romania Not available   
Spain  1991 - 2003 N  
UK 1991 - 2003 N  
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Traf_E1   Mortality rate due to road traffic accidents - Alternative data source (1) 

 
Indicator code Traf_E1   Mortality rate due to road traffic accidents 
Source database  OECD Road Transport and Research programme (IRTAD) 

 Www.bast.de/htdocs/fachthemen/irtad/  
Data required for the 
indicator calculation 

 Deaths stratified by: age, gender, mode of road user (pedestrians, 
cyclists, motorcyclist, car or taxi, lorry) 

 Total resident population stratified by sex and age (some age class 
need to be focused: 0-14; 14-17; 18-25; 26-50; 51-65; >65) * 

* There is a difference between the range of these age groups and those in the IRTAD 
database 

 

Part I. Step by step access to the data 
 
1. Visit IRTAD database:  www.bast.de/htdocs/fachthemen/irtad/ 

2. Click on ‘English’ near the UK flag. 

3. In the menu of left-hand side of the screen, click on ‘Brief Overview - International Road 

Traffic and Accident Data ‘ 

4. Under the title Road Fatalities, click on ‘ by Road location’ to get 3 Tables containing 

data on fatalities for the computation of the indicator numerator.  You can also find data 

for ’Outside urban Areas’ and for ’Motorways’. 

5. Print the table and find the data on fatalities for the computation of the indicator 

numerator.  

6. The database also contains stratified data by “traffic participation” and by “age” (under 

Road Fatalities title). 
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Part II Availability of the data for the countries participating in the ENHIS project. 

 
Country Year Spatial 

coverage 
Comments 

Austria  1980, 2001, 2002 N the same figures as in CARE 
Czech Rep. 1980, 2001, 2002 N  
Finland 1980, 2001, 2002 N the same figures as in CARE 
France 1980, 2001, 2002 N -/- 
Germany  1980, 2001, 2002 N -/- 
Hungary 1980, 2001, 2002 N  
The Netherlands 1980, 2001, 2002 N the same figures as in CARE 
Poland 1980, 2001, 2002 N  
Romania Not available   
Spain  1980, 2001, 2002 N the same figures as in CARE 
UK 1980, 2001, 2002 N 150 more deaths in IRTAD than in CARE 

database 
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Traf_E1   Mortality rate due to road traffic accidents - Alternative data source (2) 

 
Indicator code Traf_E1 (Mortality rate due to road traffic accidents) 
Source database  European Conference of Ministers of Transport 

http://www.cemt.org/  
Data required for the 
indicator calculation 

Numerator: deaths stratified by: age, gender, mode of road user 
(pedestrians, cyclists, motorcyclist, car or taxi, lorry) 
Denominator: total resident population stratified by sex and age 
(some age class need to be focused: 0-14; 14-17; 18-25; 26-50; 51-65; 
>65) 

 

Part I. Step by step access to the data 

 

1. Visit the Source database: http://www.cemt.org/  

2. Click on ‘Preliminary Data on Road Safety in Europe in 2004‘ the first bullet in the 

middle of the screen, under the title ”STATISTICS”. This will lead to a pdf file, 

containing on the second page 3 tables with “Number of deaths” for 3 types of countries: 

Western European, Central and Eastern European, CIS. 

3. Save the pdf file into your local drive by clicking on the diskette shaped icon of Adobe 

program. 

4. Open the pdf file from your local drive. 

 

Part II Availability of the data for the countries participating in the ENHIS project. 

 
Country Year Spatial 

coverage 
Comments 

Austria  2004 N Most recent data in this database 
Czech Rep. 2004 N  
Finland 2004 N  
France 2004 N  
Germany  2004 N  
Hungary 2004 N  
The Netherlands 2004 N  
Poland 2004 N  
Romania 2004 N  
Spain  2004 N  
UK 2004 N  
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Traf_E3 Injury rate due to road traffic accidents 

 
Indicator code Traf_E3 Injury rate due to road traffic accidents 
Source database  CARE   Community Road Accident Database 

http://europa.eu.int/comm/transport/care/index_en.htm 
Data required for the 
indicator calculation 

 Injuries stratified for:  mode of road user (pedestrians, cyclists, 
motorcyclist, car or taxi, lorry) and severity 

 Total resident population stratified by gender and age 

 

Part I. Step by step access to the data 

 

1. Visit CARE database: http://europa.eu.int/comm/transport/care/index_en.htm 

2. Click on ‘ACCIDENT STATISTICS’ in the menu of left-hand side of the screen. 

3. Click on ‘Overview’ in the box under the title of ‘ACCIDENT STATISTICS’. 

4. Then click on ’Detailed breakdown for each country’ 

5. Print the table and find the data on injuries for the computation of the indicator numerator.  

6. Data on residents should be available from the national censuses. 

7. The site also contains a “GLOSSARY OF DEFINITIONS’  to check the data quality. 

 

Part II Availability of the data for the countries participating in the ENHIS project. 

 
Country Year Spatial coverage Comments 
Austria  2002 N  
Czech Rep. Not available   
Finland 2002 N  
France 2002 N  
Germany  2002 N  
Hungary Not available   
The Netherlands 2002 N  
Poland Not available   
Romania Not available   
Spain  2002 N  
UK 2002 N  
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Traf_E3 Injury rate due to road traffic accidents - Alternative data source 

 
Indicator code Traf_E3   Injury rate due to road traffic accidents 
Source database  OECD Road Transport and Research programme (IRTAD) 

 www.bast.de/htdocs/fachthemen/irtad/ 
Data required for the 
indicator calculation 

 Injuries stratified for: mode of road user (pedestrians, cyclists, 
motorcyclist, car or taxi, lorry) and severity 

 Total resident population stratified by gender and age 

 

Part I. Step by step access to the data 

 

1. Visit IRTAD database:  www.bast.de/htdocs/fachthemen/irtad/ 

2. Click on ‘English’ near the UK flag 

3. In the menu of left-hand side of the screen, click on ‘Brief Overview - International Road 

Traffic and Accident Data ‘ 

4. Under the title Road Fatalities, click on ‘ Injury Accidents ‘.This will lead to 3 tables 

containing data on injuries for the computation of the indicator numerator.  You can also 

find data for Outside urban Arias and for Motorways. 

5. Print the table and find the data on injuries for the computation of the indicator numerator. 

6. Data on residents should be available from national censuses. 

 

 

Part II Availability of the data for the countries participating in the ENHIS project. 

 
Country Year Spatial coverage Comments 
Austria  1980, 2002, 2003 N 
Czech Rep. 1980, 2002, 2003 N 
Finland 1980, 2002, 2003 N 
France 1980, 2002, 2003 N 
Germany  1980, 2002, 2003 N 
Hungary 1980, 2002, 2003 N 
The Netherlands 1980, 2002, 2003 N 
Poland 1980, 2002, 2003 N 
Romania Not available  
Spain  1980, 2002, 2003 N 
UK 1980, 2002, 2003 N 

All the figures in IRTAD database 
are significantly lower than in 
CARE. 
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Chemical emergencies 
 

Chem_A1   Regulatory requirements for land use planning 

 
Indicator code Chem_A1   Regulatory requirements for land use planning 
Source database  Potential source: report 

http://www.europa.eu.int/comm/environment/seveso/pdf/report_en.pdf 

Data required for the 
indicator calculation 

 Inventory of all establishments potentially under the Seveso II 
directive. 

 Existence and enforcement of regulatory requirement for land-use 
planning around all those fixed facilities that meet the upper tier 
criteria. The regulatory requirement should include  
- Identification and definition of accident scenarios involving dangerous substances. 
- Rules for determining the likelihood of and the (health) consequences of these 
accident scenarios. 
- On the basis of the possible health outcomes, determine risk zones around an 
establishment. 
- Clearly outlined restrictions on land use in the safety zone(s). 
- Sanctions for non-compliance with the land use planning regulations. 

 

Outputs from the ‘Related websites’ from the indicator Methodology Sheets:  

 
Website Comments 
http://www.europa.eu.int/comm/envi
ronment/seveso/index.htm   
 

Contains the issues of Chemical Accident Prevention, 
Preparedness and Response; principles of General and 
Specific Obligations, Safety management systems, 
Emergency Plans, Land-Use Planning, Accident 
Reporting etc. 
From this page, access to the Report1) on the application 
in the Member States of Directive 96/82/EC on the 
control of major-accident hazards involving dangerous 
substances (Reporting by the Commission on the 
implementation of the Seveso Directives) 
http://www.europa.eu.int/comm/environment/seveso/pdf/r
eport_en.pdf.  

http://mahbsrv.jrc.it/downloads-
pdf/EN-info.pdf  
 
http://mahbsrv.jrc.it/downloads-
pdf/Landuse2.pdf  
 
http://mahbsrv.jrc.it/downloads-
pdf/Safety-report.pdf. 

Guidelines for implementing into the national policies 
General Guidelines For Content Of Information To The 
Public Directive 82/501/Eec - Annex VII 
 
Land Use Planning Guidance 
 
Guidance On The Preparation Of A Safety Report 
(SEVESO II) 

 
1) The first issue of this Report from the period 1997 – 1999 contains rough description on 
situation in 15 former EU countries within implementation of Seveso II Directive. The last 
issue of this Report from the period 2000-2002 contains: 
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 number and percentage of upper tier establishments 

 by upper tier est. percentage of Safety reports sent to competent authorities  

 by upper tier est. percentage of Safety reports examined by competent authorities  

 by upper tier est. the percentage of internal as well as external emergency plans 

 by upper tier est. percentage of establishments which issued the information to the public 
on safety measures and behavior during accident 

 by upper tier est. percentage of  inspections. 
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Chem_A2    Chemical incidents register 

Indicator code Chem_A2    Chemical incidents register 
Source database  Not found 
Data required for 
the indicator 
calculation 

 Evidence of existence of register of chemical incidents with 
national coverage. 

 Data needed on meeting the selected conditions characterizing such 
register and on the coverage level throughout the country, scoring 
system of presenting 

 

Outputs from the ‘Related websites’ from the indicator Methodology Sheets:  

 
Web site Comments 
http://www.healthchem.uwic.ac.
uk/  
 

International Clearing House for Major Chemical 
Incidents (WHO CC, Public Health Information on 
Chemical Incidents WorldWide). Contains the data on 
incidents worldwide. Available data are very limited and 
not related to the indicator. No usable information for the 
ECOEHIS purposes. 

http://www.who.int/pcs/chem_in
cid_main.html/  

No more valid 

http://www.who.int/ipcs/emerge
ncies/identifying/en/ 
 

WHO - Global Chemical Incident Alert, Surveillance and 
Response System: Since 2002 started database of global 
chemical incidents. This includes details of: the date the 
incident occurred; the location and type of incident; the 
chemical(s) released; the public health impact of the 
incident; the public health action taken. The data are not 
available online. Not useful for the indicator scoring.  

http://mahbsrv.jrc.it/  Major Accident Hazards Bureau (MAHB) The Major 
Accident Reporting System (MARS) is a distributed 
information network, consisting of 15 local databases on a 
MS-Windows platform in each Member State of the 
European Union and a central UNIX-based analysis 
system at the European Commission’s Joint Research 
Centre in Ispra (MAHB) that allows complex text 
retrieval and pattern analysis. The EC's accident database 
MARS is now complemented by SPIRS. By using SPIRS, 
which is based on the requirements of the Seveso II 
Directive, it is possible to analyze and make available 
information about the geographical component of risk in 
Europe. This will mainly be done by providing a map of 
all major hazardous industrial establishments in Europe 
together with information on their basic risk related 
characteristics. The data are not free available via Internet 
and if so, with high probability it would not be useful for 
indicator scoring anyway. 

http://mahbsrv.jrc.it/databases-
DBEuclide.html 

The EUCLIDE database which was realized in order to 
collect, organize, and process data on accidental events 
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involving the unwanted formation of hazardous 
substances as a consequence of "out of control" 
conditions in industrial facilities. It is also not useful for 
the ECOEHIS Indicator data retrieval. 

 

Part II. Availability of the data for the countries participating in the ENHIS project. 

 

No available data source found; to be evaluated individually by the national experts. 
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Chem_A3   Government preparedness 

 
Indicator code Chem_A3   Government preparedness 
Source database  Not found 
Data required for the 
indicator calculation 

 Evidence of existence of instruments (institutions, documents, 
guidelines, alerting system) for chemical incidents management 

 Data needed on existing these instruments and on the level of 
availability, functionality, and coverage. Scoring system of 
presenting. 

 

Outputs from the ‘Related websites’ from the indicator Methodology Sheets:  

 
Web site Comments 
  http://www.natfocus.uwic.ac.uk/ 
 

The Health Protection Agency Chemical Hazards and 
Poisons Division. Among the main activities belongs 
improving NHS preparedness with respect to chemical 
incident management. No requested data available. 

http://www.oecd.org/ehs/accident.ht
m  

Old web site 

http://www.oecd.org/department/0,26
88,en_2649_34369_1_1_1_1_1,00.ht
ml  

A new page with the OECD chemical accidents 
programme, knowledge exchange platform, Guiding 
Principles for Chemical Accident Prevention, 
Preparedness and Response, the Chemical Accident Risk 
Assessment Thesaurus (CARATTM) (a database of laws, 
regulations, guidance standards and definitions of terms 
related to the risk assessment of accidental releases of 
chemicals from fixed installations). No requested data 
available. 

http://www.atsdr.cdc.gov/mmg.html  The Agency of Toxic Substances and Diseases Registry 
contains Medical Management Guidelines (MMGs) for 
Acute Chemical Exposures and Managing Hazardous 
Material Incidents. No requested data available.  

http://www.bnl.gov/scapa/  Old web site; for the updated web site see below 
http://www.orau.gov/emi/scapa/ The Subcommittee on Consequence Assessment and 

Protective Actions (SCAPA) provides the US Department 
of Energy (DOE) and its contractors with technical 
information and recommendations for emergency 
preparedness to assist in safeguarding the health and 
safety of workers and the public. No requested data 
available. 

http://www.epa.gov/swercepp/ The US EPA pages on Emergency Prevention, 
Preparedness, and Response – no requested data available. 

 

Part II. Availability of the data for the countries participating in the ENHIS project. 

 

No requested data source found. It needs to be evaluated individually by national experts. 
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UV Radiation 
 

Rad_E1   Incidence of malignant melanoma 

 
Indicator code Rad_E1   Incidence of malignant melanoma 
Source database  GLOBOCAN2002 database 

http://www.iarc.fr/ENG/Databases/index.php  
Data required for the 
indicator calculation 

 Annual number of malignant melanoma cases  
 Total population 

 

Part I. Step by step access to the data 

 

1. Visit IARC Cancer Databases: http://www.iarc.fr/ENG/Databases/index.php 

2. Click under ‘IARC Resources’ on ‘IARC Cancer Epidemiology Database’  

3. Click on ’GLOBOCAN 2002’ on the Main Menu 

4. Click on ‘Tables’ in the menu of left-hand side of the screen. Select Tables by cancer. 

You will get two items in the blue middle of the screen:  

Region  

Cancer. 

5. In the box under ‘Cancer’, click on the down arrow to obtain a list of cancer sites. Select 

“Melanoma of skin”. 

6. Move to the right and below the box ‘Region’, click on the down arrow to obtain a list of 

world regions. Select Western Europe from the list (or other region of interest). 

7. Move to the ‘Sex’ title and click on Male. 

8. To save the output Table as a text file click “Output file”. 

9. After making all the selections, click on ‘Execute’ box and you obtain on the bottom-half 

of the screen a Table containing data, including Cases (new cases), Crude Rate of 

Incidence and Age-Standardised Rate of incidence (ASR). 

10. Repeat steps 6 to 9 for Females. 

11. You can change the selections you made according to the region you need.
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Part II Availability of the data for the countries participating in the ENHIS project. 

 
Country Year Spatial coverage Comments 
Austria  2002 N 
Czech Rep. 2002 N 
Finland 2002 N 
France 2002 N 
Germany  2002 N 
Hungary 2002 N 
The Netherlands 2002 N 
Poland 2002 N 
Romania 2002 N 
Spain  2002 N 
UK 2002 N 

Information from the national cancer 
registries. 
GLOBOCAN 2002 presents 
estimates for the year 2002 based on 
the most recent incidence, mortality 
and survival data available at IARC. 
Because of continuous improvement 
of the quality and extent of the data, 
estimates may not be truly 
comparable and care should be 
taken when comparing the 
estimates over time. 
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Rad_E1   Incidence of malignant melanoma - Alternative data source 
 
Indicator code Rad_E1   Incidence of malignant melanoma 
Source database  EUCAN – 1998 ESTIMATES 

http://www-dep.iarc.fr/eucan/eucan.htm  
Data required for the 
indicator calculation 

 Annual number of malignant melanoma cases  
 Total population 

 

Part I. Step by step access to the data 
 

1. Visit EUCAN database: http://www-dep.iarc.fr/eucan/eucan.htm 

2. In a small window, click on the icon named ‘ Tables of Incidence, Mortality and 

Prevalence’.  

3. In the next small window with 2 options: ’Incidence and mortality rates by sex’ and 

’Number of incident cases and 1 and 5 years prevalence’, click on the Radio button 

(circle) near the ’Number of incident cases and 1 and 5 years prevalence’. Then click on 

Next.  

4. Scroll down the list of cancer types and select “Melanoma of skin”. Then click on Finish.  

5. In the Table with 4 columns: Population, Cases, 1 year prevalence, 5 years prevalence, 

select Male, Female or Both sexes. 

6. Select Both sexes for the total number of incident cases. 

7. Print the Table and find the data on cases for the computation of the indicator numerator. 

8. The Help button provides the underlying definitions used in the database. 

 
Part II Availability of the data for the countries participating in the ENHIS project. 
 
Country Year Spatial coverage Comments 
Austria  1998 N 
Czech Rep. Not available  
Finland 1998 N 
France 1998 N 
Germany  1998 N 
Hungary Not available  
The Netherlands 1998 N 
Poland Not available  
Romania Not available  
Spain  1998 N 
UK 1998 N 

Information collected from national 
cancer registries. 
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Population 
 
Indicator code  
Source 
database  

EUROSTAT Homepage  
http://europa.eu.int/comm/eurostat/ 

Data required 
for the 
indicator 
calculation 

 Total residential population 
 
 

 

Part I. Step by step access to the data 

. 

1. Access the EUROSTAT Homepage http://europa.eu.int/comm/eurostat/ 

2. In the lower part of the screen click the blue square “DATA”. 

3. Below you will find ‘Data explorer – Full view’. Click on the letters ‘Full view’. The set of 

categories will appear.   

3. Click to open the folder “Population and social conditions”. 

4. Click to open the folder “Population”. Please note an icon of the explanatory text file (with 

the letter M). Clicking on this icon leads to the EUROSTAT Metadata (in SDDS format).  

5. Click to open the folder “Demography”.  

6. Click to open the folder “National data”. 

7. Click to open the folder “Population”. 

8. Click the Table “Average population by sex and five-year age groups” 

9. Make the selection of the necessary data. Mark the requested fields in the interactive 

screen: 

“TIME” - year of the survey 

“GEO”  - geopolitical entities 

“SEX”  - mark “Total” for the total population in given country/year 

“AGE”  - mark “Total” for the total population in given country/year 

  - mark the respective age categories, as necessary for the indicator 

After making the selection, click “Next”. 
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10. Set rows and columns in the Table with the selected data (if necessary). Follow the 

instructions on the screen. Click “Next”. 

11. Select download options, setting data format and its options. 

12. Download the Table and save on the local drive. 

 

Part II Availability of the data for the countries participating in the ENHIS project. 

 
Country Year Spatial coverage Comments 
Austria  1996-2003 N 
Czech Rep. 1996-2003 N 
Finland 1996-2003 N 
France 1996-2003 N 
Germany  1996-2003 N 
Hungary 1996-2003 N 
The Netherlands 1996-2003 N 
Poland 1996-2003 N 
Romania 1996-2003 N 
Spain  1996-2003 N 
UK 1996-2001 N 

Can be stratified by sex and age 
groups  

 

 

 

 

 

 

 

 

 

 

 

PREPARED BY WP3 
Team leader –  Dorota Jarosinska (IOMEH);  
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1.3 Reporting / Packaging Information 
 

Guidelines for preparation of indicator fact sheets 
 

Purpose of the fact sheet 
According to our guidelines on web texts for the ENHIS-web-site there will be three ways of 
presenting the results of individual indicators - a fact sheet, a web text and a more elaborate 
report. The fact sheet is meant to present information for an indicator in a very well structured 
way in order to help the user to find everything he wants to know very easily and to directly 
re-use (‘plug-in’) different ‘blocks’ in preparation of reports. The web text should be a more 
elaborated report which is more open to individual writing and which may deal with a broader 
view, taking into account other indicators. Finally, reports will be regularly produced 
describing the environmental health situation in Europe, based on an analysis of all indicators 
and taking into account knowledge from other studies and surveys. The web text is meant to 
reach a broader audience of non-professionals. The fact sheets may serve as one source for the 
web texts and as basis for reports. 

The fact sheet gives the main information for those users of ENHIS whom we consider as 
policy consultant. Usually these consultants have a broader view than just environment and 
health and they will take their information from different databases. Probably they will not 
use ENHIS on a daily basis. To help these users to work with ENHIS efficiently and to 
identify important information very quickly, the fact sheets of all indicators should have a 
uniform structure. As the rules of writing for the web are different to those writing for printed 
texts, the fact sheets should be very comprehensive and as short as possible. 

In 2002 a WHO working group adopted an EH indicator fact sheet model, which forms the 
basis of these ENHIS fact sheet guidelines.  

 

Contents of a fact sheet 

 The key message: a very simplified description of the situation for which the indicator is 
defined and a brief explanation of a possible change / or a lack of change, as demonstrated 
by the indicator. 

 Good visualisation of indicator results using graphs or maps 

 Specification of the policy relevance and context e.g. legislation, policy programmes etc. 
associated with the indicator. 

 Assessment based on the interlinked (within the DPSEEA chain) indicators describing the 
implications of the development of the indicator for public health and for policy makers. 
The driving forces behind the observed development or stagnation may be described. The 
consequences of the described effects for the health systems and the population should be 
assessed. One may also consider vulnerable populations, such as children. 

 Meta-data to document the most important points related to the data quality, reliability 
and completeness. These include: deviations in the actual data definitions from the 
indicator methodology sheets, issues related to the data collection methodology and 
frequency; to the data quality / reliability (existence of QA/QC procedures), concrete 
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problems (e.g. change in data definition due to change from ICD 9 to ICD 10), which all 
affect comparability over time and/or between regions. 

 

Structure of a fact sheet 
Based on the fact sheet model and taking into account the specific situation of the ENHIS 
web-site the following structure was developed for ENHIS fact sheets. 
 

Structure for the indicator fact sheets on the ENHIS web site 

Headline to mention ENHIS and WHO proposal:  

ENHIS - Environment and health information system   WHO (logo) 

1) Indicator Name of the indicator (as listed by WP 2) 

Example: Access to safe drinking water or Road traffic injury 
mortality rate 

2) Idea 

 

List ideas and concepts of the indicator and the generic definition. 
Describe, why the indicator was defined and which part of the 
causal chain is meant to be monitored. 

Example: 

Idea: Safe drinking water is defined as coming from a central 
supply and being available 24 hours a day. Risk of water born 
diseases is much smaller with central water supply. 

The information for this section can be extracted from the 
methodology sheets 

 

3) Key message Describe the situation, which is shown by the indicator in a very 
short and comprehensive way - not more than five lines. Details 
may be added in subsequent sections.  

Aspects to be mentioned:  

• State of the indicator value (average of all reported MS) as 
basis for further comments (mandatory!) 

• Trend of the indicator on EU-level, 

• Comparison with target values (effect or action indicators) or 
with limit values (state or exposure indicators) (if available), 
link to the driving forces behind the trend of the indicator, 

• Comment on the trend in MS: Is the trend very similar in all 
states? Is there much variation between MS? Can groups of MS 
be identified, with small variation within the groups but larger 
differences to other MS or EU-average? 

• General assessment of the situation (good; bad; improving; 
becoming worse) if possible in terms of target- or limit-values. 
(Having substantial variation between MS, a general 
assessment could be “Much variation between MS, no clear 
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picture at EU-level”). 

 

4) Visualisation Graphical presentation is the main part of the fact sheet. It presents 
the situation in a comprehensive way and enables the user to draw 
his conclusions. In general, only one graph should be given, but 
exceptions are possible. 

The graph should correspond directly with the key message. The 
key message should give the description of the graph. Therefore an 
additional chapter for interpretation of the graph is not needed. 

Depending on the indicator, either line charts (set of curves) or 
maps can be presented. 

Maps can describe the situation in all member states at a certain 
point in time. A map is appropriate for indicators like “Existence 
of anti smoking policies” or “State of ratification of the protocol 
on drinking water and health”. 

Sets of curves (e.g. time trends for EU and for member states) 
enable the user to look for trends in one state and to compare the 
situation in different states at a point in time or as trend. If target 
values or limit values (on EU-level) are included, an assessment of 
the situation can easily be derived. 

 (see Annex A hints how to construct a good graph) 

 

5) Environmen-
tal health 
context 

This is the scientific background of the indicator.  

• Give information about the position of the indicator in the 
DPSEEA chain and about its linkage to other indicators 
(according to the methodology sheet). 

As ENHIS focuses on indicators/ information about population 
exposures, related health effects and actions taken to reduce/ 
eliminate these, fact sheets are produced for exposure, effect 
and action indicators. Some information about driving forces 
and pressures, which are linked with the indicator should be 
given in the fact sheet. Refer to DPS fact sheets of the 
European Environment Agency (EEA), if possible. 

• Describe the importance of the indicator for human health. 
Show the environmental/ public health relevance based on our 
state-of-the-art evidence and knowledge about:  

• health - environment linkages: (exposures-health effects 
relations, the most health-relevant environmental 
parameter (e.g. ambient PM10, PM2.5), existence of a 
‘safe’ threshold, the health endpoint for which the relation 
is reliable and ideally quantifiable (e.g. all-causes 
mortality for air pollution but not asthma in children); 

• magnitude and severity of the problem: knowledge about 
the relative burden of disease attributable to the 
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environmental factor across the EU, the WHO/Euro, or on 
national level. Highlight the disease burden in children. 
Public concerns for future developments could also be 
included;  

• evidence for existence of effective interventions, which 
may reduce the problem (e.g. the Dublin ban of 
bituminous coal production, sales and distribution); 

Use and refer to the topic-specific reviews of evidence of the 
health effects from environmental risks (e.g. WHO/Euro air quality 
and health programme published) as well as WHO guidelines on 
air, drinking water or other international reviews. 

The above comments are very much a checklist. It is not necessary 
to mention all aspects in every fact sheet in detail. First aim is to 
be short and concise. 

 

6) Policy 
relevance 

Policy relevance describes the links between the indicator and 
policy specifications. 

It should be mentioned here, if the indicator is monitoring priority 
issues stated in existing EU, WHO/Euro, regulations, action 
programmes. 

For example, EU 6th Framework Programme has 4 priority areas 
(one on Environment & Health and quality of life) and 7 thematic 
strategies (one on clean air for Europe – CAFÉ). 

7)  Policy context As ENHIS is meant to support policy making, the indicators 
should have a link to aspects of current policy targets. In those 
cases when policy is still lacking describe here the policy area to 
which the indicator is linked and the key policy questions which 
the indicator answers for future application. 

The sections policy relevance and policy context describe the same 
aspects but for indicators in different states of acceptance and 
usage. Therefore in most cases only one of the sections has to be 
filled in detail. 

 Description of 
the graph 

A short comment has already been given as “key message”. This 
section should describe the contents of the graphs in some detail 
with more emphasis on the following aspects: 

Data quality and completeness 

• Are all MS represented in the graph or which are missing? 

• What is the basis of the presented EU-average? (Is it the 
average of all MS that are presented in the graph or does the 
EU-value come from a different data source and is based on 
more MS?) 

• Are there known differences between data collecting 
procedures in MS? 
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• If there are some MS-data very far away from the EU-average 
and from other MS, it should be checked, if differences in data 
collection and data processing could cause these differences. 
Such values should not be mentioned in the assessment. 

 

8) Assessment Elaborate the key message in details. Use the interpretation section 
of the methodology sheets and address the following: 

• The trend on EU level and the difference to target- limit-values 
should be described. If a time limit for development towards 
the target exists, give a judgement whether the current trend 
will reach the target in time. 

• Discuss the variation of the trend on national level. If groups of 
MS with similar trends are mentioned in the key message, 
comment on the idea if it is possible to characterise these 
groups in terms of similar situations concerning driving forces, 
population, region etc. 

• Comment on possible causes for the indicator trend, if possible 
separated for EU and the individual MS. Refer to the 
methodology sheets, section ‘Interpretation’; try to link the 
trend to results of case studies or other sources of information. 
(Here it is not meant to write an elaborated paper about study 
results. It should be mentioned if there are one or some 
important studies or data bases in order to show the links 
between ENHIS and others and enable the user of ENHIS to 
look for additional information.) 

• Discuss relevant policy measures (e.g. legislation, policy 
programmes etc) that were taken during the last years and may 
have influenced (hindered or promoted) the trend. Take into 
account when the measure/ programme implementation has 
started and if effects are already possible. 

• Comment on the trends and development in relation to policy. 
E.g., we know there is emission reduction as result of a EU 
Directive. Can similar effects be seen in the exposure 
information? 

• Describe the implications of the development of the indicator 
for public health and also for policy-makers again on EU- and 
MS-level. Use the statements of the sections environment and 
health context and policy relevance to compare the values of 
the indicator with existing limit-, guideline- or target-values 
and to identify policies where actions should be started. 

• Discuss the importance of the indicator for the future. Will the 
problem be solved within the next years? Will the indicator be 
especially important for some MS? 

• If it is unlikely that the current trend will meet the target goal 
in time, give some suggestions for political actions which 
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should be started in order to improve the trend. Again, give 
specific suggestions for MS with the worse trends. 

(See Annex B for some hints how to check, if the assessment is 
appropriate.) 

Some technical remarks: 
Currently all the assessments based on the graph will be just “by 
eye”. In following versions of ENHIS the figures will be checked 
for trends of significant differences. As long as such analytical 
tools are not built-in, you should describe very clearly why you 
“see” and talk about a trend or a difference. Trends may look 
different, depending on the baseline. You should always comment 
on all the data, which is presented in the graph, and discuss the 
different pictures, which may show up with different baselines. If 
there are specific political actions in certain years, these years 
should be taken as baseline. 

Avoid phrases like “Reduction of the indicator” and use 
“reduction of the death rate...” instead to make clear that you talk 
about the parameter and not about the definition of the indicator. 
Perhaps you want to say also that the definition of the indicator is 
inadequate for the problem to be monitored. These two aspects 
should clearly be separated. 

 

9 Suggestions 
for further 
monitoring 

Comment on the weaknesses of your assessment which may be due 
to gaps in data or to insufficient knowledge about cause-effect 
relationships, attributable risks etc. Give suggestions for 
modifications, which can be started without too much delay. 

 

10) Meta data In most cases ENHIS presents indicators on the basis of data from 
international databases. Additional data collecting is only done for 
some indicators, which describe the state of legislation in MS. As 
this is done by a working group of ENHIS, it is not necessary to 
check for data entry problems and this option is not mentioned 
separately in the meta data. 

For data retrieval several cases may occur. 

1) The values of an indicator are available in an international data 
base, no calculation is needed in ENHIS; 

2) The indicator is calculated within ENHIS from two (or more) 
items which are available in the same database; 

3) The indicator is calculated within ENHIS using data items from 
more than one database. 

The meta data have to describe the calculation method and the data 
sources, which are involved. The following information should be 
given for each indicator: 

- computation of the indicator, 



1.3 Reporting / Packaging Information 
Guidelines for preparation of indicator fact sheets 

Annex I Methodological Guidelines 192 

- method of calculation for EU-averages and list of states 
which contribute to the average if applicable (either in 
the data base where the data come from or in ENHIS) 

- temporal and geographical coverage 

- data quality 

A link to the methodology sheet should be provided.  

Describe here only for which aspects the indicators differs from the 
description in the methodology sheet 

1) Items which are behind the presented indicator and may differ 
from the methodology description: 

- data item in the data base (e.g. “population in age groups 
of length 5 years”; “male and/or female in age groups of 
10 years”; “population under age of 15”) 

- temporal reference (e.g.: “population in the middle of the 
year”, “average population per year”) 

- regional reference (e.g. “national data”, “urban regions”, 
“rural regions”, “national average of some (how many) 
monitoring stations”) 

- name, address, of the data bases where the data come 
from, web address where the data were retrieved  

- legal basis of the data collection to that data bases. 

2) Availability of data 

- periodicity of data sampling (e.g. “every year”, “every 
five years”) 

- first year used for indicator calculation 

- latest year used for indicator calculation 

- MS for which data were used (including first year) 

3) Information about the sampling methods in MS (if necessary 
 and available) 

In most cases it will be sufficient to describe the legal basis 
of the data sampling. There may be situations where 
different sampling methods are used and this is listed in the 
meta data of the database, which we use for the calculating 
of the indicator. Then this should be mentioned here: 

- sampling methods for MS (e.g. “national survey”,  
  “routine statistics from administration”, “estimation”) 

4) Shortcomings of data quality if known (e.g. registration data 
may underestimate a problem in a MS or may represent urban 
areas better than rural ones). 

 

11) References List of the sources of information,  



1.3 Reporting / Packaging Information 
Guidelines for preparation of indicator fact sheets 

Annex I Methodological Guidelines 193

- which were used for the paper and  

- which may give additional information to the reader. 

 

 Version Date and author of the fact sheet; 

Date of last update; 

Author or institution that updated the text. 

 

 

Template 
This template will be the basis for further design and development of the fact sheets in 
ENHIS-2. 

 

ENHIS - Environment and Health Information System     
    

   WHO (logo) 

Indicator  

 

Idea  

 

Key message   

 

Visualisation   

 

Environment and health context  

 

Policy relevance  

 

Policy context  

 

Description of the graph  

 

Assessment  

 

Suggestions for further monitoring  
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Meta data  

 

References  

 

Version Date of fact sheet:  
  date of update: 

  Author of last update: 

 

 

Annexes 
 

A) How to present a graph 

A graph should be readable without additional information from the text. That means that 
each graph must have the following parts: 

 Title (not more than two lines; containing keywords of the definition of the indicator) 

 If time trends are presented, the covered period should be stated (either in the title or as 
note below the graph) 

 If a graph refers to a point in time, this should be given in the title 

 Clear definition for the units at the x- and the y-axis, written at the axes 

 If time trends are presented, time (years) should be at the x-axis 

 If unit of the x-axis is something different, rank the presented items according to their 
value at the y-axis in a way, which facilitates realisation of the overall picture (e.g. if a 
graph shows policies to reduce environmental tobacco smoke exposure per state as a 
composite index for a certain year, rank the states according to the score value.) This is to 
make sure the message behind the graph is not lost because of inappropriate order of the 
countries (e.g. alphabetically) in the bar chart. 

 Legend with keys of symbols, colours etc. is necessary 

 Source of information as a note below the graph (this will mainly be ENHIS but it is also 
possible that indicator values can be retrieved directly. The note about the source is useful 
to show ENHIS as source if the graph is used as a photocopy). 

 The graph should be readable if reproduced with a black/white copy machine. This means 
not too many colours and preferable a grading of one colour range instead of 
complementary colours: A range from light blue to dark blue is better than red versus 
green. 

 

If time trends are presented, a set of curves will be optimal. The graph should contain a line 
for each MS where data exist, a line for EU-average (if applicable) and target-/ limit-values if 
available. Depending on the number of lines, several options may be taken: 

 If there are not too many lines, each line should be shown in a different colour or a 
different type of line, EU-average and target-values could be highlighted. 
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 If the number of lines is too large for one graph, the graph may be restricted to those states 
which differ from EU-average significantly (the definition of significantly depends on the 
situation) or which have extraordinary trends. 

 If there are distinct groups of lines it is possible to present several graphs, one for each 
group including EU- and target-values in each graph. 

Information at a point in time may either be represented as a map or as a bar chart. If the 
amount of variation within the EU should be shown, a bar chart is optimal. If the emphasis is 
on the regional variation of the indicator and if identification of states should be easy a map is 
better. Mixed graphs are possible with a bar chart for each state given within a map. This kind 
of graph may be not so clear as the other ones, especially it the number of states becomes 
large. 

 

B) Check for appropriate assessment 

Fact sheets will contain different aspects depending on the indicator. Each position of the 
DPSEEA-chain gives a different view at a situation and requires different comments. The 
actual values of the indicator and the amount of variation between the trends in the MS will 
also influence the way in which the fact sheet will be written. In addition there are two 
conflicting targets: first to give complete information and second to keep short. Some 
decisions have to be made during the production of the fact sheet, but some points to keep a 
fact sheet short can be listed: 

1. The fact sheet deals with the indicator, not with a whole policy for which several 
indicators would be needed. That means that the assessment should be restricted to the 
indicator in question. Further information about other indicators in the DPSEEA-chain or 
from external sources like studies, reports or other statistics should mainly be used to 
describe the environmental and health context of the indicator but the assessment should 
stick to the indicator. The linkage of different indicators and external information should 
be left to those who produce reports on the basis of the fact sheets. 

2. ENHIS is meant to support EU-policies. The situation in individual MS is mainly 
important if MS information may show hints for action at European level. Variation 
between the states should be described and visualised to enable the Member States to do 
their own analyses based on the fact sheet. 

 
C) How to use these guidelines 

These guidelines are meant to serve two purposes. They define a standardised structure for the 
fact sheets at the ENHIS website and they present a checklist for the authors of fact sheets. 
The first target can be achieved in using the template with the prepared lines to write the fact 
sheet. The checklist contains a lot of aspects. The author should decide in each case if all 
listed questions should be discussed. 

Keep in mind that the fact sheets will in most cases be read from the screen. So use short and 
simple phrases, concentrate on the important message and avoid repeating issues in different 
sections of the fact sheet. 

 

PREPARED BY WP6 
Wolfgang Hellmeier (LOEGD) 
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Guidelines for HIA reporting – a working draft 
 

Some general remarks 
Estimation of the attributable risks for certain environmental factors using health impact 
assessment (HIA) methods is an important instrument in guiding policy-making and 
reporting. The number and severity of cases, which may be attributed to an environmental risk 
factor describe the importance of the factor for public health and give hints how much efforts 
should be taken to reduce the hazardous human exposure. Thus, HIA-results belong to the 
most important aspects of the information support to environmental health policy-making. 
Therefore it is very important to present the HIA results in a way that enables policy makers 
to quickly grasp the main message and possible implications in order to undertake actions. 
Reports of local HIA studies should be presented in close connection with the overall HIA 
results and at the same time their relevance for local interventions to reduce the adverse health 
impacts – highlighted. The following guidelines are meant to support the production of 
reports on HIA on local and international level and give suggestions how to organise these. 

Reports on HIA should be easy to read both in electronic and printed versions. Strictly 
speaking these two requirements are contradictory. Web texts should contain several short 
parts in the length of one screen with hyperlinks to other chapters. They lack therefore the 
linear structure and can hardly be read when printed. For our HIA-reports we have to find a 
compromise. Therefore the report should consist of an abstract, which gives a very short and 
comprehensible summary of the HIA, suitable for reading from the screen and a longer part, 
providing details and easy to be read when printed-out. 

 

Structure of the HIA reports  
This part describes the components of the international HIA report with some (arbitrary) 
examples. 

 

Abstract / short text 

The abstract is meant for dissemination on the web. It should give the main information about 
the HIA study and should enable the reader to decide, if the results are useful for him and if 
he should read further. In contrast to the scientific paper abstracts, this text should contain a 
graph or a map demonstrating the main results. Methodological aspects should be kept small 
or left totally to the longer text. 

 

Short presentation of a HIA result 

Section Contents 

Study question  
in general terms 

The general question of the HIA study should be given.  

E.g.: is there a health threat from chemicals in drinking water and 
how important is it?  

or: What is known about the health effects of drinking water 
pollution to children in Europe? 
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Policy context Corresponding health targets or policies of the EU and the 
indicators of this field should be mentioned. 

The magnitude and/or the relevance of the problem should be 
given. 

Methods This section should be very short.  

It should contain  

 the indicators used for description of exposure 

 the outcomes used 

 the participants (countries, regions or cities) 

 

Results If general results for the combination of all participating regions 
were calculated, they should be given, preferably in a/one graph. If 
only regional results are available they should be presented 
together in a single graph, if possible. 

To be concise and to describe the main aspects, emphasis should be 
on the number of cases, which can be linked to higher exposure (in 
Europe and/or per region or per state). 

If there are no numeric results, this should be stated with a short 
explanation of the reasons behind. 

Assessment Numerical results of the study should be given a verbal expression 
as an answer to the general question. It should be a clear message, 
whether there is a need to act very fast. 

e.g.: Results indicate that in average the situation is under control 
but there is a threat in some countries, which can be characterised 
as follows... 

or: Given the importance of drinking water for human health the 
surveillance and reporting is insufficient. Information is lacking. 

 

Limitations of the 
result 

Limitations of the result should be discussed. Several reasons are 
possible: e.g. no data for the indicators, bad data quality, no good 
information about dose-response curves, too few participants to 
generalize the results, etc. 

Recommendations Some recommendations about further actions should be given. 

It should be stated if actions on EU-level or in member states are 
more appropriate and if the main problem consists in high levels of 
exposure, or in the high number of people affected by high levels 
of exposure or if lacking information is the most important 
problem. Detailed proposals for single states should not be given 
here but below in the long text. 
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The long text 

The long text should give more details and background information. Methods should be 
described and the meaning and validity of the results - discussed. Inter-country variations, 
which were only mentioned in the abstract as an example, can be described in more details. 
The structure should be kept similar to the abstract, but the contents are slightly different. The 
long text should be understandable in itself. It should not be necessary to read the abstract 
before reading the long text. Therefore certain statements could be repeated. 

 

Detailed presentation of a HIA result 

Section Contents 

Study question  
in general terms 

This paragraph is very similar to the corresponding section of the 
abstract. 

Policy context This paragraph is very similar to the corresponding section of the 
abstract  

Description of 
parameters used 

List of indicators which were used for exposure and for outcome 

Methods This section is very important for the assessment of the HIA 
results. In case of APHEIS OAP it may be feasible to refer to 
APHEIS reports or certain parts of them. Still there should be some 
short and transparent description available without further search. 

It should describe: 

• Participating countries, cities, regions 

• Definitions used: e.g. definition of urban areas, diseases resp. 
outcomes, subgroups, etc. 

• Data used for the calculations. Where do they come from? 
(Raw data from countries, data from other databases, indicators 
from ENHIS, own questionnaires, special network like 
APHEIS?) 

• Where do dose-response curves come from? Can validity of 
these curves for EU-member states be assumed without 
restriction? 

• Which calculations were done? (How were the data 
standardised or weighted, how were dose-response functions 
applied...) 

To keep this chapter as short as possible, hyperlinks or references 
may be used to access more detailed texts, either to the annex of 
the text (e.g. for meta data about the studies which gave the dose 
response input), within ENHIS website (e.g. to meta-data of some 
indicators) or to external papers about methods (e.g. to 
http://www.who.int/hia/en/). 

Results The graphical presentation of the main HIA result in terms of 
number of people who suffer from higher levels of exposure as 
given in the abstract should be specified with additional description 
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of some details. 

Countries or regions may be categorised according to their level of 
exposure or according to the number or percentage of people, 
which are affected, by exposure levels above average. 

Countries or regions may be compared using different measures of 
exposure or different dose-response curves depending of the study 
design. 

 

Assessment The general assessment of the situation expressed in terms of the 
study question has already been stated in the abstract and should be 
repeated only very shortly. Here some consideration of the 
variation between countries or study regions in terms of exposure 
levels, number of affected people etc. should be given. 

The validity of the results should be discussed. One aspect of this 
topic is the similarity or difference between the calculated 
attributable risks for the member states when using different 
measures of exposure. Similarly to the sensitivity analysis in 
studies, such comparison provides information on the robustness of 
the results. 

Another aspect that may affect the validity of the results (for some 
countries) is data quality. If data are of bad or unknown quality for 
some countries this should be mentioned here. 

 

Limitations of the 
results 

Similar to corresponding section in the abstract 

Recommendations This chapter may be very similar to the abstract. The 
recommendations presented in the abstract should be commented in 
more details and some arguments for the recommendations should 
be given. Also it is possible to give some remarks on very special 
situations, with exposure status or number of affected people far 
beyond the values in other countries or EU-average. 

 

Annex This is space for  

• a list of links to other websites, 

• a list of literature (either books or on the web), 

• very detailed tables, 

• definitions and glossary if necessary, 

 
 

Remark: As the questions and targets of specific HIA studies may be very different (e.g. HIA 
of air pollution and HIA of drinking water in ENHIS), it is difficult to give an exact frame for 
the reporting of HIA results. It may be that in a specific HIA study some of the questions 
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mentioned in the guidelines cannot be answered and some other aspects seem to be important. 
Still the general structure given in the guidelines should be kept in order to facilitate the 
reading of the reports. 

 

Forms for reports on local HIA studies 
As mentioned above, the local HIA studies should be presented very short in a way, which 
gives the policy question behind the study and the main results. They may be described in the 
following form: 
 

Region Town or region; country, number of population in the region 

Problem which 
started the study 

One sentence why the study was started in that region (e.g. extremely 
heavy air pollution due to local or to large distance transport or much 
industry causing pollution or a cluster of diseases which are known to 
be related to pollution etc.) 

Policy programmes 
or targets 

If the study is linked to policy targets or programmes they should be 
mentioned here. 

Study question Describe specific question of the study in one sentence 

Methods As this text is for policy-makers description of technical methods 
should be kept to a minimum. Still it should give: 

• which endpoints has been studied 

• which part of the population was looked at 

• what parameters were used to measure exposure. 

 

Results Main results in very few sentences, one graph or map 

Policy relevance Short description about the importance of results to the original 
problem and to policies in the area 

Were there 
actions? 

List of actions which were taken as consequences of the study results 

Links to more 
details 

Links to a report at the local website where a report and/or more 
details about the situation can be found (if available) 

If there is no such website with more details, the link should lead to 
some information about methods e.g. data used, calculations 
performed, assumptions taken, etc. They should be shown on a 
separate page, not in the form, which gives the results as a first 
glance. 

Contact e-mail, telephone, mail address of someone who can give more 
information 

 

The form should need as little scrolling as possible, what means that the presentation should 
take not more than one to two pages on paper (including the graphs). 
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Structure of the HIA reports on the web 
Both the overall HIA results as well as case studies should be presented on the web as best 
practice examples what can be done on local level. These local reports should be presented at 
very prominent places of the website. The best way to present both, the overall and the local 
results would be under a start page “Health Impact Assessment” containing list of links to the 
multinational HIAs and to the local ones. Each link should give a first impression of what is 
behind it in a way that makes the user curious (“eye-catcher”). The link to the overall HIAs 
should give the title of the studies, the local ones should give the main result in one sentence, 
and in addition the town or region and the country. (e.g.: “Hamburg, Germany calculated 
more than XX deaths due to air pollution caused mainly by local transport in 2003”.) The links 
should lead to short descriptions of the local studies, giving the main aspects in a very 
standardised form. For details there should be a link to a local publication or another paper. A 
detailed description can be prepared which would be longer and written in a less standardised 
form, and accessible via link. 

A third part of the ‘entry’ page to HIA should give a succinct summary of the main objectives 
of HIA and links to more details about the topics and the methods which are usually used 
(e.g.: link to http://www.who.int/hia/en/) It would be also useful for the user who is not very 
familiar with HIA to provide a short list of “FAQs”, frequently asked questions about HIA. 

 

PREPARED BY WP6  
Wolfgang Hellmeier (LOEGD) 
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1.4 Information maintenance and diffusion 
 

Guidelines for the presentation of indicator fact sheets and HIA 
reports on the web 

 
Guidelines as a tool for standardisation and checklist 
ENHIS will serve as information tool in the field of health and environment for different user 
groups, including policy makers, interested citizens and environmental health professionals. 
One type of user can be described as policy advisors - probably not from the public health - 
who want to get information about possible links between actions in a specific policy area and 
environment and human health. An advisor may use the system to obtain information about 
potential health impacts of policy before legal activities or actions are started or to check 
whether the measures taken during the recent past have had effects on health. In general, 
policy advisors use several sources of information and need to recognise important aspects at 
a glance. Taking this into account it is crucial for the success of ENHIS that the information 
should be clearly written, should be easily accessible and retrievable and should be 
disseminated in a well-structured way. 

The main products of ENHIS for policy advisors are the website for overall results, fact sheets 
for individual indicators and reports of HIA results on EU and national level. The fact sheets 
give a concise overview of the status and trends of an indicator in the context of policy 
actions. The HIA studies describe the health effects of certain environmental exposures. To 
support quick reading and easy focussing on the most important aspects, fact sheets and HIA 
reports should be presented in a highly standardised format. As different authors will write 
fact sheets and HIA reports, ENHIS has prepared guidelines for these two modes of 
information dissemination to facilitate and streamline the production and to introduce 
standards (see section 1.3). 
 
Guidelines for presentation of fact sheets on the web 
The guidelines for fact sheets were developed in several steps. A first version was produced 
using the experience with existing fact sheets of WHO and reviewing similar papers of other 
institutions like the European Environment Agency (EEA, see 
http://themes.eea.eu.int/indicators/all_factsheets_box). A template was defined as a main 
structure and for each section of the template a description of the content was given. 

Evaluation and improvement of the guidelines for fact sheets was done in several steps. A 
revised proposal was given to the experts responsible for the preparation of fact sheets in 
order to test the utility (see also Annex 2). In addition, the fact sheets were checked for 
sufficient ‘standardization’ i.e. whether they were produced according to the basics of the 
guidelines. It was realised that the fact sheets were very different in spite of the fact that each 
author had used the same guidelines. Building on these experiences the guidelines were 
revised (see 1.3 Reporting / packaging information) and more specifications were introduced, 
together with a template for fact sheet production as well as recommendations about graphical 
presentation of indicators and about assessment of trends.  

For ENHIS-2 a pre-defined template needs to be designed, which makes a better use of the 
possibilities of the web platform. Options include key-messages and main text visibility in 
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one glance, detailed information - in a second layer (instead of scrolling down). In addition, 
more elaborate standards for texts (fonts and style, maximum size) and visualization (colour 
codes) should be added, ensuring harmonized texts and figures for all indicators (see also 
EEA core set for examples at http://themes.eea.eu.int/IMS/CSI). Finally, a formal editing 
procedure should be developed. After a review of the contents of the fact sheet, an English 
editor with experience in writing for the web should check all fact sheets. Testing of the fact 
sheets by users outside the ENHIS-network is strongly recommended. 

 

Guidelines for presentation of HIA reports on the web 
The production of guidelines for HIA reports on the web is very strongly related to APHEIS 
(Air Pollution and Health: A European Information System), because the HIA studies on 
outdoor air pollution represent an important part of the HIA results, which are or will be 
presented by the system.  

The first draft guidelines for presentation of HIA reports on the web were discussed with 
experts from the ENHIS project and APHEIS centres. The comments on the usefulness of the 
guidelines for presentation of the HIA reports and in particular for APHEIS results vary 
greatly among the experts. Some of the comments were used to prepare a revised version, 
which is included in this report (see 1.3 Reporting / packaging information) but no general 
agreement on the extent of standardization of the HIA reports and the ENHIS web could be 
reached.  

In ENHIS-2 a systematic approach should be taken in order to identify the similarities and 
differences between HIA studies in different areas resulting in the extraction of the main 
aspects found in all HIA report that have to be disseminated to the ENHIS users. Based on 
those a new draft of the guidelines should be prepared and applied to HIA reports e.g. of 
drinking water as well as air pollution. Comparing the HIA reports for different risk factors 
would provide a basis to draw guidelines, which are accepted and useful for all HIA reports 
and their dissemination on the web site. 

The general principles enlisted below can usefully guide the presentation of HIA reports and 
in particular the summary on the web: 

 Start with the conclusion (no long introductory texts) 

 Try to use short, familiar words (no scientific terms) 

 Short paragraphs and sentences (one idea or conclusion each) 

 Use short sentences which are structured very simple 

 Be short and concise 

 If possible, highlight the main keywords of a paragraph 

 Keep the texts short (half the length of conventional writing) 
 

A few more specific recommendations, which stem from the general rules for preparation of 
papers, are also provided to support dissemination of HIA reports on the web: 

 Start with a general statement and proceed stepwise to more detailed information e.g. give 
some aggregated results and overall assessment before you present a detailed table with 
many individual data for very specific questions of your questionnaire. 
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 Use hypertext links to branch from a condensed text to more detailed descriptions that the 
user may read optionally, or to definitions or detailed tables, which would disturb the 
understanding of your main message. 

 Try to organise the HIA reports in a similar way as a printed report where you would put 
detailed data in an annex. 

 

Guidelines for the production of web texts for HIA reporting and fact sheets 
Guidelines for the production of web texts should be consistent and predictable, so that users 
are confident that they can find what they are looking for. Very essential to ENHIS is the use 
of interfaces that allow users to search through the system in a way, which enables finding 
easily find the information of interest. For policy makers and the general public, interpretation 
of indicator information and clear graphs and maps are most important. Experts might be 
looking for more detailed information and tabular data. Within ENHIS, the focus was on the 
needs of policy makers. At present, the users can search for information on the ENHIS 
website by browsing through a hierarchical tree, based on the indicator themes and the 
CEHAPE Regional Priority Goals. 
To streamline the information to be presented on the web a proposal for the structure of the 
site and guidelines for the development of web texts have been produced. Guidelines for 
similar products e.g. EEA, 1999, EEA, 2005, UNEP, 1998 were used as a basis. Users from 
the ENHIS-network have been asked to comment on the first prototype of the site. Due to the 
limited time frame, however, the testing by users was only marginal. The main comments 
were focused on the navigation, data labelling and data-accessibility. These comments were 
used to adapt the pilot site and the draft-guidelines. 

To further streamline and harmonize the production of texts and graphics, templates and 
libraries should be created that can be stored, so that they can later be used for multiple 
purposes. The necessary elements to produce graphics and certain texts (e.g. base maps, color 
scales, typography, symbols etc) should be created and logically stored in libraries and as 
templates so they can be easily retrieved. A more formal editing and review system of the 
web texts is urgently needed, ensuring information that can be easily understood and meets 
the required quality criteria. One option would be to appoint a specialized web writer who 
will produce all texts using the fact sheets and reports prepared by experts. 

 
Guidelines for all web texts 

 
 All texts should be written in Microsoft Word  
 Start with the conclusion/ main message 
 For clarity, use short, familiar words (no scientific terms!)  
 One idea / conclusion per paragraph  
 One idea per sentence 
 Paragraphs are two - five sentences long. 

Paragraphs may be longer, but use breaks to refresh the eye. 
 Sentence pattern: Subject-Verb-Object. 

Keep structures simple so ideas are easy to digest. Use short sentences. 
 Be concise. Cut every word that doesn't contribute.  
 Highlight some keywords (hypertext links serve as one form of highlighting; typeface 

variations and colour are others) 
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 Use half the number of words (or less) than the number that is being used in conventional 
writing 

 
General texts (e.g. about indicators, ENHIS, overviews of environmental themes) 

In general, these texts should be short enough to be presented on one web page, thereby 
preventing the need to scroll. As a guideline, this would mean one should stick to around 300 
words. 

 If it is necessary to present more detailed information, this can be given as a separate 
document under a link. 

 It is very important to start with the main messages, and to use simple language, short 
sentences and a clear structure. 

 It is advised to have texts read by a colleague who is not part of the project, in order to 
check the clarity/consistency of the text. 

 
Guidelines for specific indicator web texts 

For each presented indicator graphs or tables will be shown with the indicator results, and a 
short interpretation of these results (the web texts). The results for each indicator will be 
discussed in detail in a fact sheet. This fact sheet will be presented in a separate document 
(see also ‘guidelines for production of fact sheets’ in 1.3). 
The web text will be a concise summary of the information in the fact sheet. In the web text, 
the following information needs to be summarized: 
 Indicator name + definition: General SHORT description of the indicator: What is it? 

Why is it important? 
 Conclusion (bold)/ main messages regarding this indicator AND/OR a set of interlinked 

indicators: 
o What is happening (Is situation stable/increasing/decreasing?) 
o Why is it happening? 
o Are the changes significant (health and policy implications)? 

 What could be the response: Solutions (active interventions) to improve the observed 
situation. 

 Description of results: What can be seen in the graphs/tables? What are the noticeable 
trends: temporal, spatial - comparison between countries (with caution!), trends in relation 
to reference levels, trends in relation to implementation of policy actions? 

 Interpretation of results: What does this mean? Is this good or bad? What causes the 
trends observed? Evidence must be defined according to exposure-health relationship, 
describing main determinants of problems and linking policy-exposure-health impacts  

 Solutions: Policy actions/measures and targets. What is the effect of current policy, are 
additional measures, good practices from the countries 

 Links to: related indicators, fact sheet, and (if available) interesting case-studies/examples 
(good practices). 

 Note regarding graphs: Does graph provide clear message/easy to understand even 
without text; Is graph consistent with message; not more than 2-3 items per graph) 

 
In general, these texts should be as short and snappy as possible, not exceeding 300 words 
(rather sticking to around 200 words) 
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Selection of graphics 

A convincing message could be presented by choosing the right type of graphics. The 
following could be used as a rule of thumb in the selection (for more information, see section 
1.3 ‘guidelines for fact sheets’): 

 Trends over times: lines; 
 Proportions of various features: pies or bar charts 
 Comparisons of countries/situations: bar charts 
 Geographical comparisons (one point in time): Maps with values: proportional circles 
 Geographical comparisons (one point in time): Maps showing percentages: shaded areas 

 
Final step 

 
 Review, quality check: 
 Spelling 
 Conformity between raw data and a final figure 
 Consistence between legend and image 
 Deliver the figure separate from the text  
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System architecture: functional and technical aspects of the 
information system 
 

Introduction 
This is a background document for the technical work needed for the environment and health 
information system. It describes the design and functionalities of the information system. 
Within the first year of the project (ENHIS), part of the system elements needed have been 
developed and implemented as pilot products. This document describes the technical details 
of the prototype software tools developed in ENHIS and specifies the elements to be 
developed in subsequent stages of the ENHIS project. The work has taken place in close 
cooperation with WHO, EEA and the EUPHIX project, which aims at building a EU-wide 
public health information system. The EU-funded EUPHIX system is being developed at the 
Centre for Public Health Forecasting at RIVM. Advantages of the cooperation with EUPHIX 
are the sharing of resources and expertise for the programming of interfaces and database 
development.  

An information system can be defined as the entire infrastructure, organization, personnel, 
and components for the collection, processing, storage, transmission, analysis, display, 
dissemination, and disposition of information.  The main goal is to make information 
accessible. Besides being easy accessible, the usefulness of the information (system) depends 
on: accurateness (free of errors), completeness, reliability and relevancy of information, 
flexibility in presentation (possibility to be viewed in various ways), timeliness (availability 
of the information in relation to e.g. policy processes), possibilities for checking the data and 
the security of the system. Therefore, information systems are more useful if they have 
advanced features that improve the usefulness of the data. 

Development of methods for information analysis and presentation as well as software tools 
for management and processing of the underlying data-flows are essential for timely and 
regular information provision on environment and health. Important elements of the 
information system are a database with information on various environmental health themes, 
web-based data visualization tools, and indicator assessments. Besides, the ENHIS system 
should inform about the availability of comparable environmental health data and 
information, about important areas where data are lacking and about the location and 
organisation of relevant environment and public health expertise and knowledge within 
international networks and organisations. 

In order to learn from existing similar systems, we made an inventory and evaluation of 
relevant (international) projects and information systems (see Annex). The designers and 
(technical) managers of these systems have been consulted in order to make an informed 
decision about the further (technical) development of the ENHIS-system. The main questions 
were:  

(a) whether completely new tools needed to be developed for ENHIS, and  

(b) how to make best use of existing experiences.  

In the projects preceding ENHIS, several parts of an information system had already been 
developed: 

- EuroIndy: a database containing all data collected in WHO indicator projects, 
including a data entry module and a data access module. User friendliness and 
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flexibility are generally lacking due to an inflexible database set-up and complex user 
interface. 

- Website (www.enhis.net): The website gives information on the project and results of 
the project. Raw data can also be accessed, but this function is not flexible.  

- Fact-sheets (below) can also be downloaded. However, the website and EuroIndy are 
not linked and therefore have to be updated separately as soon as new data become 
available.  

- Fact-sheets: Meta data (information about the data, such as source and quality) is 
available in fact-sheets for each indicator, on a national and international level. Fact-
sheets are neither linked to EuroIndy nor to the website. Fact-sheets need to be typed 
manually in a Word template. 

- Report (not necessarily part of the information system): An indicator-based report has 
been prepared, giving results of the pilot project (WHO, 2004 
http://www.euro.who.int/document/E82938.pdf). 

Due to capacity and budget constraints, these elements have been developed on an ad-hoc 
basis with limited financial resources, resulting in non-harmonised and rather inflexible tools. 
The inventory demonstrated the need for the development of a new web-based information 
and data management system, in close collaboration with the EUPHIX-project (which is 
building similar system elements). This conclusion was supported at a meeting with technical 
experts and project members. Collaboration with WHO and EEA was also stressed, because 
one of these organisations might take over the management of the information system in the 
future.  

Very essential to ENHIS is the use of interfaces that allow users to search through the system 
in such a way that they will be able to easily find what they want. For policy makers and the 
general public, easy interpretable indicator information and clear graphs and maps are most 
important. For experts, more detailed information and raw data might be useful. Within 
ENHIS-1, the focus was on the needs of policy makers. In ENHIS-2, the search option will be 
expanded.  

In this annex, the functionalities required will be described (section 1) based on the user needs 
identified (see main report, chapter 6). Section 2 describes the prototype of the system 
elements developed in ENHIS. In section 3 the system requirements and hard- and software 
needs and conditions are described in more detail. The last chapter presents the 
recommendations for ENHIS-2, as well as important points of decision for future 
development and maintenance of the information system and its underlying data-flows. 

 

1. System architecture 
1.1 System elements 

For ENHIS a web-based Internet application is needed to manage and display information 
about environmental health themes, based on indicators and together with texts, graphs and 
underlying data. 

Entry to the system should be through an easily accessible website. The conceptual model of 
the website is based on the themes and structure of the ECOEHIS and ENHIS indicators and 
the CEHAPE Regional Priority Goals. Links to other information sources should be 
systematically implemented and links to underlying indicators, data and maps must be 
provided. The success of the website will largely be determined by how well the organisation 
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of information matches the expectations of the users. Easy navigation is vital and consistent 
methods should be used to group, label and present the information. 

Backbone of the system is an environmental health indicator database containing indicator-
associated environment and health data and meta information. These indicators will be linked 
to specific environment and health themes as well as to underlying data. The system will 
present national and regional data in the form of maps and graphs.  

The database will be filled with data using data conversion tools, which transfer data from 
international validated data sources to the ENHIS database. Alternatively, direct links to these 
databases can be made, which will reduce the size of the ENHIS database and decrease time 
needed to update it.  At a later stage, missing data that are not available in these databases will 
be added through a data entry module. 

A network of MS experts in the area of environment and health monitoring and reporting will 
participate (Work Package 4). They will check and validate the indicator data and contribute 
to the textual parts of the website. If at a certain stage a data entry module is developed, these 
participants will be asked to feed data to the system that is not available from other validated 
sources. 

Procedures, guidelines and templates for instructing experts to deliver pre-structured web 
texts, fact-sheets and graphics are essential too. This will provide the outlines for a 
knowledge management system. 

Overall, the fundamental elements of the information system include: 
1. Database, containing 

o Raw data (datasets per country and year) 
o Metadata 
o Indicator definitions and calculation formulas 

2. Data retrieval methods; tools to transfer data from validated databases to ENHIS 
database or to link databases to the ENHIS-site. 

3. Data entry module; allowing direct data input into database through the web 
4. Website; presentation of results, including: 

o Indicator visualisation tools (graphs, charts, maps) 
o Metadata and fact-sheets 
o Indicator assessments (texts) 
o Policy information 
o Results/links to Health Impact Assessments and case-studies of successful 

interventions 
o Links to expert networks, monitoring systems and other information sources 

5. Reporting tools; standardized formats for: 
o Meta data entry (methodology sheets) 
o Web texts 
o Graphics 
o Fact-sheets 
o Reports 

Advantages of such web based data collection and presentation are: 

• Platform independent: Web pages can be viewed and used on Windows, Mac or Unix 
without the need of installing any software. For possible new versions of these 
operating systems there will be no need to update the ENHIS software. 

• Data validation: Data errors, incomplete or missing data and inconsistencies among 
related data items can be identified 
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• Fast updates: No need for downloading updates, new indicators can be incorporated 
and made visible immediately 

• Direct availability: Data can become available for users as soon as data are submitted 
to the ENHIS project. 

• Countries can use the website to submit their data to the ENHIS project.  
• Motivation for contributors: The value of contributing to the project becomes visible 

immediately if visualization, analysis or comparison to other countries, indicators or 
previous years can be performed right after data entry 

• Unification of output: large parts of the fact sheets can be auto-generated in one 
standardized format 

• Split maintenance: Maintenance is split into content maintenance and technical 
maintenance. Non-technical people can be responsible for content maintenance. 

• System flexibility: The system will provide enough flexibility to enable the addition of 
new indicators and data requirements without the need for technical knowledge. 

• Output flexibility: Output (tables and graphs) can be generated online, directly from 
the database, allowing flexible and customized output. 

The direct publication of data and fact-sheets can also have a downside: any errors are directly 
publicly available. A good controlling mechanism for checking data quality, results of 
analysis and fact-sheets is essential and an adequate back-up system should be set up.  

 

1.2 Functionalities 

ENHIS will provide validated environment and health information from various countries. 
Special techniques should allow the user to compare data via maps, charts and tables using 
interactive interfaces. It should be possible to compare these data in different ways (by 
country, year). 

In short, the information system needs the following general functionalities (see figure 1): 

• Browse; 
• Search; 
• Edit; 
• Data storage 
• Data export (for reports, websites or additional statistical analysis); 
• Data comparison; 
• Data presentation; 
• Data entry module 

 

Browse  

One way to find information in ENHIS will be by browsing through a hierarchical tree. This 
hierarchy is currently based on the indicator themes and RGPs (see figure 2).  

Search  

Users should be able to search through the system and easily find what they want. This can be 
accomplished by allowing users to enter a search term. Search by country, theme and year 
should be possible. Searches will provide links to relevant indicators, and will also provide 
access to metadata and indicator definitions. 
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Figure 1 Framework for data exchange and presentation   

 

Edit 

An important aspect of the ENHIS system is the availability of texts that help to interpret 
indicators. The ENHIS system should therefore have a functionality that allows specific 
authors and editors to deliver and change textual information. To feed the textual information 
into the system, the ultimate application will contain features that allow editors to add, edit 
and delete text and figures.  

Data storage 

The system should be based on a generalised data storage system allowing easy data handling, 
statistical and graphical analysis and data management, combined with special tools for 
automated data entry and generation of reports. Data must be stored and retrieved 
unambiguously and protection against damage must be assured. Flexible enquiry and 
reporting should be possible. 

Data export 

Raw data as well as graphs, tables and maps should be easily exportable in different formats, 
in order to allow further data analysis and facilitate the use of the information in reports and 
on websites.  

Data comparison 

The environment and health information from various countries and years should be 
comparable via interactive and dynamic interfaces for maps, charts and tables. This should be 
possible for all relevant subjects for which data are available using different types of 
interfaces. 

Data presentation 

The goal is to be consistent and predictable so that the users can easily find what they are 
looking for. Indicators should be presented in graphs, tables and maps, and the context and 
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meaning of these data should be presented in accompanying texts and fact-sheets. To 
streamline and harmonize the production of texts and graphics, templates and libraries should 
be created and used by all authors and editors. These templates should be stored, so that they 
can later be used for multiple purposes. The necessary elements to produce graphics and 
certain texts (e.g. base maps, color scales, typography, symbols etc) should be created and 
logically stored in libraries and as templates so they can be easily retrieved and re-used. 

The ultimate goal is that visitors of the website can create custom made graphs and tables 
interactively.  

Data entry module 

A formal data retrieval mechanism needs to be developed. However, for those data that are 
not available in international data sources but need to be provided by the network, an 
automated data-entry module is needed. The data-entry tool developed  by EEA forms a good 
basis. 

Entry of different data formats should be possible. 

 

1.3 Requirements of the ENHIS Information System 

Evaluation of comparable international and national information systems demonstrate some 
limitations and pit falls in creating a custom-made application. In order to implement the 
functionalities as described in paragraph 1.2 the following is required.  

Technical conditions: 

• User-friendly, web based interfaces. 

• Tools for data-processing and (simple) analysis; 

• Mechanism for reporting of data (tables, figures, maps); 

• Quality assurance: only valid datasets will be uploaded; 

• Customisation/ personalisation/ security: authorisation possibilities per functionality, 
for different user groups (username and password coupled to a specific role), 
including secured access to data entry forms and quality controls. 

• Flexibility, enabling future expansion of the system with new data, functionality and 
aggregation level; 

• Functional separation of data storage, processing and presentation layer; 

• Performance: System should be robust and fast enough, independent of the number of 
users. 

Process conditions and organisation:  

• Commitment from data providers (international organisations and member states); 

• Commitment from (networks of) environmental health professionals to advice/assist 
on writing indicator-based fact-sheets and reports, provide state of the art knowledge; 

• Commitment from potential users: ensure that users are involved from the start of the 
project and can provide feedback regarding prioritisation of subjects and the technical 
developments. Frequent communication about the project plans and  progress is 
necessary (e.g. via a ‘common office’, a news letter, an internet site and project 
meetings); 
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• Availability of enough budget and capacity for technical support and further 
development and maintenance of the system (see section 3);  

• Make (where possible) use of existing systems and portals; 

• Develop an organisational structure for quality assurance and a consultation platform 
for the users. 

In conclusion, the fundamental elements of the information system include a database, data 
retrieval and data entry modules, a website for the visualisation of the results and reporting 
tools. In addition, state of the art information on environmental health impacts and effective 
policy measures needs to be included, preferably by using existing expert and research 
networks. 
 

2. Elements developed in ENHIS 
2.1 Pilot information system 

During ENHIS a database and a prototype for a web-based application have been developed. 
The website (rudimentary) displays national information about environmental health themes, 
based on indicators, together with texts, graphs, maps, fact-sheets and methodology sheets. 

Database 

The data warehouse consists of a MS-SQL relational database including datasets (per country 
and year), metadata, indicator definitions and calculation formulas for the selected indicators. 
The data structure allows for calculation of (different) indicators. Since the structure of the 
related website is based on the indicators in this database, this will facilitate the updating of 
the site, as soon as important changes in the data or indicator definitions occur. 

A data entry pilot, using MS Excel to gather data for several indicators, showed that several 
aspects of the data entry could easily be accomplished. The data stored in Excel sheets could 
be transferred to the MS SQL database (a database separate from the CMS database) and 
linked to a Crystal Reports interface.  The structure of the database allows possible future 
automatic data entry or retrieval.   

Visualising the site: organisation of information 

The ENHIS website, accessible through https://webcollect.rivm.nl/ENHIS_pilot/, is a 
demonstrative product and shows some preliminary results of the ENHIS project. The website 
supplies general project information and access to a limited set of indicators.  

For the time being the site is placed outside the firewall of RIVM. This implies that there is 
no direct access to the underlying database, but the database and the website can be 
harmonized through a relatively simple procedure. 

The structure (see figure 2) and entry to the website is currently based on the regional priority 
goals of the CEHAPE and the themes and structure of the ECOEHIS indicators (DPSEEA). 
Links to other information sources have been and will be systematically implemented.  Links 
to underlying indicators, graphs, maps and factsheets are provided.  
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Figure 2 Current structure of the website 

The results of the indicator calculations are presented in graphs and maps (see main report, 
Chapter 6). Maps have only been implemented yet for two traffic indicators. Besides using 
Crystal Reports for data visualisation, we have also assessed the opportunities to use 
Geographical Information System (GIS) software  (ArcGIS 9) to create flexible maps based 
on data in the database.  

Guidelines for instructing experts and templates to deliver pre-structured web texts, fact-
sheets and reports on health impacts have been drawn up and tested (see Annex 2). Fact-
sheets contain textual information written by environmental health experts and are useful for 
all user groups, but especially policy makers. In the fact-sheets the results of participating 
countries are compared and evaluated in the context of the current environmental health 
situation and policy developments.  

Experts from the network have written fact-sheets for a small number of indicators. The fact-
sheets have been edited by RIVM, WHO and an English web-editor. There is no automated 
functionality available yet that allows editors to add, edit and delete formatted texts, as well as 
check changes. The existing CMS of the Centre for Public Health Forecasting at RIVM can 
supply this functionality for ENHIS-2. 

 

3. Specifications of system architecture 
This chapter will discuss hardware, software and some non-technical aspects of the 
information system. 



1.5 Information maintenance and diffusion 
System architecture 

Annex I Methodological Guidelines 215

3.1 Software and hardware 

The system prototype has been developed on normal desktop PC’s with Microsoft Visual 
Studio, Active Server Pages (ASP.NET) installed on the PC, and a network connection to MS 
Visual Source Safe (VSS). ASP.NET has been used for the pilot ENHIS web interfaces. This 
software allows object oriented and modular development of applications. The software used 
for the database development is MS SQL (8.0). Both software components communicate 
well through native connections resulting in connections that have proven to be very fast and 
stable. VSS will take care of controlling different aspects of software development, for 
instance controlling backups of source code, keeping track of code versions and allowing 
more then one programmer to develop source codes for the same application. 

For the time being the system is hosted at an RIVM server.  

Software requirements (available at RIVM) 

Microsoft Development Environment 2003, version 7.1.3088 (or higher) 

Microsoft .NET Framework 1.1, version 1.1.4322 (or higher) 

Microsoft Visual Basic .NET   69461-112-0573355-18595 (or higher) 

Microsoft Visual SourceSafe 

Microsoft SQL server version 8.0 (or higher) 

Internet Information Services Microsoft Corporation Version: 5.1 (or higher) 

The following hardware is available at the RIVM and can be used by the ENHIS- project to 
host both the website and the databases. This hardware can be used without any extra costs 
providing that the software used  (database and interface software) will be according to 
RIVM-standards. Care should be taken that the application is ‘portable’ and that up to date 
software is used for developing the application. 

Hardware requirements (available at RIVM)  

2 Proliant DL380R04 model 6/3200(1 Xeon cpu/1 MB cahche/1gb) 

2  1024 MB SDRAM internal memory 

1 2048 MB SDRAM internal memory 

4 36 GB hot pluggable hard disk 

3 72 GB hot pluggable hard disk 

 

3.2 Data storage and presentation 

To enhance the flexibility and the possibilities for expansion of the application, it is 
recommended to separate data storage, data processing and data presentation layers (3-tiered 
model).  

To disclose data from external databases, technologies like web-services can be used. Instead 
of linking to an external database, the external party offers a (web)-service for the offered 
functionality (e.g. ‘look for data on…’, see for example HFA or EEA). A linkage to the web-
service will be sufficient, enabling direct access to the most recent data. Nevertheless, data 
regularly used or not easily accessible through the web, should be copied to a central 
database. If it is decided to link with existing data portals and applications, then it is important 
that every data provider involved used the same (open) ICT- and GIS-standards. 
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Data storage 

A ‘traditional’ database has been developed to store the ENHIS data, or in more technical 
terms, an on-line transaction processing or OLTP database. This type of database allows users 
to store and retrieve the necessary data in a flexible way depending on the data model used. In 
the future however it might be advisable to add an extra ‘layer’ to this database in the form of 
a data warehouse. The most important characteristic of a data warehouse is that it allows the 
integration of data from different databases with different data models in one integrated and 
user-oriented system. The data warehouse stores history and presents data at different levels 
of detail. It allows for data redundancy in order to achieve optimal performance. A data 
warehouse furthermore allows both detailed and aggregated presentation of data, and it can 
present summarized information. 

The development of a data entry module should be done separately. Close cooperation with 
the EUPHIX-project is recommended, since EUPHIX also plans to build an interface to enter 
data in its database. This data entry module could be copied and a separate implementation for 
ENHIS can be made. The data needs for both projects have been evaluated within a data pilot 
and seem to be quite similar. The ENHIS-database has been set up to allow different kind of 
data entries and is therefore very flexible.  

Data processing and analysis 

All the graphics and charts within the current ENHIS pilot application have been developed 
using Crystal Reports 
 (http://www.businessobjects.com/products/reporting/crystalreports/default.asp). Crystal 
report is a reporting tool, generally and extensively used by many software developers, 
facilitating a dynamic way of visualising data and linkage of the database and web site. It is a 
reporting tool that can be easily incorporated with other programming tools that will be used 
for ENHIS.  

Crystal Reports integrate very well with data warehouses and another related concept, namely 
business intelligence (BI).  Business intelligence (BI) is a broad category of applications and 
technologies for gathering, storing, analyzing, and providing access to data to help enterprise 
users make better business decisions. BI applications include the activities of decision support 
systems, query and reporting, online analytical processing (OLAP), statistical analysis, 
forecasting, and data mining.” See 
 http://searchcrm.techtarget.com/sDefinition/0,,sid11_gci213571,00.html, 
http://www.businessobjects.com/products/bistandardization/default.asp 

The information presented above provides support for the choice of making graphics and 
reports with Crystal Reports (or a similar tool from another software provider with the same 
characteristics). It fits very well into the current software architecture since it incorporates 
easily with ASP.NET and MS SQL, as demonstrated in the ENHIS-pilot application. It also is 
a tool that will work very well within possible future developments such as the development 
of a data warehouse. 

The opportunities to use Geographical Information System (GIS) software to create flexible 
maps based on data in the database have also been assessed. A pilot showed that ArcGIS 9 
software facilities can easily be connected to the MS SQL database for the production of 
maps using different geo-data sets (eg boundary files). This option is currently further 
evaluated by the Centre for Public Health Forecasting at RIVM and a similar GIS 
implementation will be developed for other cVTV websites . 

Consensus is needed among the users on the method and level of data aggregation. Currently, 
NUTS-5 is the level on which the data will be presented. 
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Applications for which there is much demand should be directly offered through the website 
(eg interactively comparing of countries and years by using graphs, maps and tables). In 
addition, users should be able to export data for further statistical or geographical analysis 
with standard software. 

Data presentation 

The implementation of a content management system (CMS) for filling, updating an 
expanding the website as well as editing texts and graphics is needed. A CMS should be used 
to manage the content as well as the structure of the web site. In addition, the CMS can be 
used to safeguard the style and layout of the website. A CMS enables the re-use of pieces of 
content in different parts of the site. Moreover, with a CMS demands for the quality of the 
HTML pages regarding accessibility and web-standards can be safeguarded. 

One can choose for a standard application or a more custom-made application. The Centre of 
Public Health Forecasting of RIVM (cVTV) has developed a custom-made CMS. Websites 
that have been made with this CMS include the National Health compass 
(www.nationaalkompas.nl) and the National Health Atlas 
(http://www.rivm.nl/vtv/object_document/o4235n21143.html). 

This CMS needs some adaptations to the needs of ENHIS, but for the most part can be 
implemented as it currently is. In the current version of the RIVM-CMS an option is available 
that allows experts outside RIVM to access the editorial interfaces of the website. It is also 
possible to have different versions of the same document in the system without any conflict, 
and to release only the right version to the website. 

In further development of the website, the following is recommended: 

• Add a search/browse function. A functionality to search for country and year is 
especially needed 

• Check the user-friendliness of the navigation and the stability of the site (prototype 2, 
version Dec 2005) 

• Incorporate/link the site with the other ENHIS sites (www.enhis.net, ENHIS 
Sharepoint), streamline these sites (currently, there is redundancy) 

• Use the web standards of the organisation hosting the site  

• Be consistent in colour usage, font usage, access and lay-out.  

• Use hyperlinks to functions instead of button objects 

• Redesign the site in order to have better access to information on policies, indicators 
and case-studies, both at national and international level 

• Test preliminary pages of the site at an early stage with the users 

 

3.3 System demands and technical conditions 

The ENHIS application will have to conform to certain technical quality demands as will be 
explained in this section.  

Flexibility 

Maximal flexibility and a modular design is needed to enable future expansions and links with 
new data-flows. The application should be relatively easy to expand. It has been developed 
with ASP.NET in such a way that the application software is modular and object oriented. 
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The database should be flexible enough to handle any foreseeable or likely change to the 
needs and requirements of the ENHIS system and will therefore be easy to expand as well.  

Maintenance 

The front-end software as well as the database should be managed and maintained, ideally by 
a software programmer (0,3 FTE) and a database manager (0,3 FTE). The maintenance of 
both must be supported by technical and functional documentation to be drawn up in English.  

Security 

The system will be freely and readily available on the Internet. ‘Normal’ users of the system 
will therefore not need any passwords or usernames. The CMS will be protected by a 
password. 

Users like the editors which need e.g. writing and editing rights on the database will be 
provided with a username and a password. The cVTV CMS provides a fully functioning 
security system allowing users with different system rights to do different things such as 
entering and editing of textual information and version control of documents.  

Stability and performance of the application 

Depending on the function of the application and its different functionalities an upper limit to 
the response-time needs to be defined from the perspective of the user. It must be possible to 
scale the system in such a way that it can easily take more users when consultation of the 
system increases. 

During the development of the system unit-testing should be applied to test the functioning of 
separate modules. By dividing the architecture in separate layers and modules good testing is 
possible. The test-environment should be separated from the production-environment. 
 

3.4 Organisation 

To develop and manage the information system a management and decision-making structure 
is needed. 

Responsibilities of the organisation maintaining the system are: 

• (management of) the technical maintenance, including maintenance of hard- and 
software, arrangement of authorisations etc; 

• data management, such as import of new data, disclosure and validation of (meta)data, 
actualisation of data 

• management of the content , such as quality assurance, testing of results before 
release, analysis and interpretation of data, reporting of results 

• help-desk to support the users 

The organisation responsible for the management of the system should be supported by the 
following groups: 

• IT Advisory group that will govern approval of functionalities. In ENHIS-2 these will 
be representatives of WHO (e.g. IT-staff), relevant international organizations and the 
network. 

• User platform: tests draft-functionalities, advises on further developments, tests results 
before release. In ENHIS-2 these will be members from the network, preferably with 
the addition of users who are not familiar with the project as yet. 
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• Working group quality assurance: arranges structural agreements with data providers, 
advises on validation and documentation of metadata. In ENHIS-2 this should be the 
task of WHO together with WP4 and 5. 

• Working group on content of the system: Proposes priorities for the content and 
gradual filling of the system. In ENHIS-2 this will be WHO in collaboration with the 
EHIS steering group (EEHC).  

In figure 3 a scheme for the development of the work is described. 

 
Figure 3  Description of the work plan 

 

Conclusions and recommendations for ENHIS-2 
The pilot results and prototype IT tools provide a good basis for further development of a 
sustainable, user friendly, harmonized and flexible information system. A pilot website with 
some basic functionalities has been created, which reflects work in progress and will be 
further improved taking stock of the comments of the ENHIS network. In this report the scope 
of the activities is described which are needed to develop a seamless system interlinking 
indicators, fact-sheets, underpinning analyses and data, and information diffusion on the web. 
Co-operation between the EUPHIX project and the Centre for Public Health Forecasting at 
RIVM has proven to be a cost-effective usage of existing software and knowledge.  
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Constraints and lessons learnt 

 The development of an automatic data retrieval tool was not possible due to budget- and 
time constraints and the lack of standardised data formats. 

 In order to further develop, implement and maintain the system, significant financial 
resources as well as ICT expertise will be needed.  

 The delay in information retrieval caused by the sequential interdependent activities 
implemented in the 1-year period as well as the late division of tasks on reporting among 
the experts hampered the progress in the ENHIS web. This has in turn, significantly 
reduced the amount of time for the users to test the system. 

In ENHIS-2 a more systematic procedure of selecting experts from the network and 
allocating responsibilities to them (writing, reviewing) should be set up. An editing team 
with at least one expert in writing web texts would be necessary. 

 Most data that is needed in the first phases of the project is freely available in international 
databases.  

For the development of a more sustainable system in the longer term, working agreement 
with data providers is needed, defining the responsibilities and tasks (data maintenance 
and quality control). 

Follow-up in ENHIS-2 

In ENHIS-2 WP6 will continue to accomplish its objectives. The main objectives are to 
further develop the system and expand the functionalities in particular towards building a data 
warehouse, automatic data retrieval, data validation and establishment of meta-data allowing 
to pinpoint of the problematic data-flows. With respect to the visualization on the web site 
flexibility of presentations should be increased in particular for the graphics and maps linked 
to the original data. Functionalities should be expanded to enhance accessibility of the 
information i.e. search and download option. WP6 will further advance the development of 
procedures and tools for indicator analysis and reporting, enabling transparency of the 
assessments as well as information control and editing mechanisms. 

For the ENHIS-project to be successful, it is very important to generate sustainable products. 
At an early stage of ENHIS-2, a definitive strategic decision should be made as to the future 
of the database in terms of data hosting, development and maintenance ownership, and 
responsibilities for management of the related business processes. An appropriate plan of 
action and budget should be developed in support of the overall strategic directions set. A 
significant commitment in terms of ownership and participation by key individuals from the 
network is essential. A special advisory group should be established to make decisions on the 
IT functionalities. 

Hosting and maintenance of the database and website 

Before deciding about the future hosting and maintenance of the database and related website 
the advantages and disadvantages of the several options available should be considered. 
Currently, these options are hosting with RIVM, WHO Regional Office, EEA or DG Sanco/ 
EUROSTAT. A balanced solution should be sought which preserve the synergies with the 
current RIVM projects and applications allowing sharing of expertise and software. At the 
same time links to WHO/Europe regional data sources (e.g. the Health For All database) as 
well as to the IT resources will enable maintaining backup, server and network support and 
benefit from the available suitable hardware for the database and application components. The 
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challenge would be to keep synchronization of activities and communication between these 
different technical resource groups including the programmer and the WP6 leader (RIVM). 

Currently, the demonstrative products as developed within ENHIS are hosted at RIVM. In the 
future, the system should be hosted at WHO. Hosting and development in the Regional office 
would be subject to prioritisation and support by ECEHBONN and approval in advance by 
the divisional director for Evidence and Communication. A clear business owner within 
WHO would need to be established. Central WHO IT resources in the regional office would 
maintain server and network support and backups, thus ensuring stability and good 
performance. 

It will be possible to link at the database level to other WHO regional data sources such as the 
HFA database. Similarly, information resident in ENHIS can be shared to other data sources 
(internally and externally to WHO) as required. 

Disadvantages of hosting with WHO during the developmental stage of ENHIS are:  

 The application design (including database development) would be subject to fairly rigid 
standards set by the regional office  

 Linkages with current RIVM projects and applications may be lost, thereby loosing good 
opportunities for cooperation and (cost-effective) sharing of expertise and software. 

 Owing to the structure of the WADE (Web Application Development Environment) 
model used for development in WHO, the web programming would have to be done in 
Copenhagen. The cost of programming the web interface will have to be borne by 
finances from the network and carried out by a programmer (in Copenhagen) under the 
management and supervision of Regional Office IT resources. This would entail more 
difficulties in communicating between the WP coordinator (based at RIVM) and the 
programmer. 

 Hosting of the application in the Regional Office with the network coordination carried 
out by resources in RIVM will add another layer of complexity to the development. For 
example, direct linking to the SQL database will not be possible from outside 
Copenhagen. This implies that updating of data must be done through a web interface 
designed and built for the purpose. There will also be additional challenges in ensuring 
good communication during a development process. An option is that the database is also 
transferred to WHO. 

Recommendations 

Advancement towards a web-based environment and health information system requires 
implementation of activities on:  

 Improvement of data access, entry, validation and retrieval procedures; 

 Expansion and redesign of the website accompanied by regular testing and evaluations in 
the four user groups; 

 Implementation of a Content Management System for filling, updating and expanding the 
system and development of a formal editing procedure (review system). Future 
cooperation with EUPHIX will allow the use of a tested and implemented CMS; 

 Development of a standardised protocol for guiding expert networks towards 
environmental health reporting targeting different user groups; 

 Adoption of an IT project management methodology that will govern the approval of 
functionality and assignment of responsibilities beforehand. 
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Annex: Overview of existing web-based databases 
 

In this annex, some existing web based databases are examined, all somehow relating to 
environment and/or health. We have roughly investigated whether the technical infrastructure 
of these systems could be useful for ENHIS. No readily available database including a data 
entry form was found (only data visualization).  

People involved in the development of the websites below could be asked to be a member of a 
technology advisory group. 

 

Expofacts 

http://www.ktl.fi/expofacts/ 

The ExpoFacts database contains European exposure factor data, collected from more than 
one hundred national and international data sources; databases, reports, scientific articles etc., 
available in the form of a database.  

Pros: 

- Different search options (country/category/detailed) (category does not work, 
however), filters, etc 

- Possibility to import files (as text or Excel) 

- Easy access to references 

Cons: 

- Search options not especially flexible (only certain search paths possible) 1) 

- Browser back button does not work or makes you lose selections 
1) You must follow the path groups --> tables --> fields. If you have, for example, already selected some fields 
and then try to add another group to your search, the selections made earlier will be lost. 
Overall: 

Several minor inconveniences but a good basis (if database would allow future improvements 
(more flexibility) in search options) 

 

Eurostat 

http://europa.eu.int/comm/eurostat/ 

Eurostat offers statistical data from the European Union, its Member States and its partners, 
freely available online in the form of many tables which can be selected through an online 
system. Meta data is available (limited). 

Pros 

- Different search options (per indicator type or theme) 

- Great flexibility within indicator sections. Possibility to select the desired indicators, 
geographic regions and time periods separately. 

- Possibility to choose which information appears on which axe (rows/columns) 

- Possibility to save files in different formats 
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- Many advanced tools to generate specific tables and output. 

- Easy access to comprehensive meta data file 

Cons 

- Interface not very user friendly (for beginners) 

- Meta data is available separately (does not come together with selected data)  

- Only flexibility within sections (not possible to simultaneously see indicators from the 
energy and the environment section) 

Overall 

Reasonably flexible system with lots of advanced tools. Database contains much data and 
works fast and in an organized way. 

 

EEA European Environment Agency 

EEA has a lot of information on environmental indicators. On the website, data is presented 
when indicators are selected, but generally not as part of a database. One online database 
hosted by EEA is EPER (see further below). Furthermore, EEA has set up an expert and 
reporting network (EEIS/EIONET/REPORTNET). 

 

EEIS/EIONET/REPORTNET 

EEA hosts a wide international network of environmental information providers. Their joint 
networks can be called the European Environment Information System (EEIS). EEA gathers 
and distributes its information through the European Environment Information and 
Observation Network (EIONET http://www.eionet.eu.int/ ). EIONET is both a network of 
organizations and an electronic network (e-EIONET).  

Reportnet (http://www.eionet.eu.int/rn ) is a shared information infrastructure that should 
allow better use and reuse of the reporting information (including reporting obligations, 
metadata, directory services, data repositories, and process monitoring). The basic 
infrastructure will be further extended to cover also data harmonization. The tools and the 
applications they make will be implemented more and more in Open Source allowing for 
better exchangeability and maintenance.  

 

European Pollution Emission Register (EPER) 

http://www.eper.cec.eu.int/eper/introduction.asp?i= 

The European Pollutant Emission Register contains data on the main pollutant emissions to 
air and water reported by around 10,000 large and medium-sized industrial facilities in the 15 
EU Member States and Norway. Search on facility level, industrial activity, area, year or 
pollutant. 

Pros: 

- Easy to use and understand 

- Several levels of data presentation: summary, detail (table with results per activity), 
comparison of EU Member states 
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- Tables and raw emission data can be downloaded 

- Interactive map search possible. Map can show different emissions and facilities and 
can zoom in on individual facilities 

- Nice design/lay-out 

Cons:  

- Only one indicator can be selected at one time 

- Data only available for 2001 (first reporting year), so unknown if trends in time can be 
generated 

Overall:  
Extensive website giving access to many data in a flexible and reasonably understandable 
manner. 

 

WHO: European health for all database 

http://www.euro.who.int/hfadb 

The European Health for All database provides access to many health indicators for the 52 
states (including demographic and socio-economic indicators, mortality and morbidity, and 
lifestyle- and environment-related indicators). On-line and off-line versions are available. The 
off-line version is based on DPS (Data Presentation System) software, which could be useful 
for Enhis. 

Pros: 

- Easy and user-friendly  

- Possibility to generate maps, line charts and trends for selected countries to rank and 
compare data for one indicator 

- Possibility to retrieve data for all indicators, by group, for a selected country and two 
selected years (country profile)  

- Possibility to generate averages, for instance of Europe and EU-25 

- Data-availability chart generated per indicator 

- Precise definition and data source available 

- System “remembers” previous selection when going back (if you want to add a 
selection) 

- Help function available with explanation of the different options 

Cons: 

- Search only through indicator groups from which indicators can be chosen 

- Some indicator groups contain many indicators, long list to choose from 

Overall: 

An easy to use system, with which you can compare indicators from different countries. 
Results can be presented in different ways. The offline version is well developed and software 
is available. 
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UNECE/EMEP: activity data and emission database 

http://webdab.emep.int/ 

The UNECE/EMEP emission database gives access to national total, sector and gridded 
emissions for different areas, years, pollutants/activity classes and total/sector categories.  

Pros: 

- Pollutants can be selected from four different lists and also specific sectors can be 
selected 

- Bar chart can be generated per indicator 

- User guide available 

- Table options: information on x- and y-axis can be chosen 

Cons: 

- Tables and charts cannot be exported into other programs 

- Difficult to use 

 

CDC – Centers for Disease Control and Prevention (US) 

http://www.cdc.gov/  

CDC compiles statistical information for the US on various health topics. Data is available 
from their website, but only in downloadable tables (no searchable database) 

 

US Environmental Protection Agency 

http://www.epa.gov/epahome/Data.html 

The US EPA hosts various data systems; however, none seem to be the type of searchable 
database we are planning to develop for ENHIS.  
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Introduction 
 
The ENHIS project is operated by means of six work packages (WPs) which tasks are 
embedded in the requirements for the information system operation according to the 
following main blocks. The first sets the scope of the system to be generated based on the 
policy information needs and the scientific knowledge thus providing the base for updating 
the core information ‘streams’ i.e. the EH indicators and the health impact assessments 
(HIAs). The ‘routine’ system operation comprises information generation, its analysis 
including HIA and interpretation. Targeting different user groups the information and the 
knowledge is then ‘packaged’ and reported. Operation of the system maintaining its relevance 
for the Member States relies on the network of collaborating centres.  
 
The outcomes of the work package activities encompass methodological guidelines and pilot 
demonstrative products. The methodological guidelines support Member States in building 
and upgrading the existing environment and health information system according to 
harmonized practices. The pilot products highlight the methodological developments, 
providing an illustration how the system can be used (in the future) for generation of 
information and reports. 
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Figure 1 ENHIS System operation 
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2.1 Health Impact Assessments 
 
HIA on Outdoor Air Pollution 
 
Summary: Key Findings and Recommendations 
 
As part of ENHIS, this report sought to analyse the number of health events that could be 
prevented and are related to outdoor air pollution (PM10 and ozone) in the 31 cities in 18 
European countries of the Apheis network.  
Because the ENHIS-1 project pays special attention to children, for the present health impact 
assessment (HIA), based on the available exposure-response functions (ERFs), we have 
analysed the effects of PM10 on post neonatal mortality (total and respiratory mortality and 
sudden infant death syndrome), on hospital respiratory admissions (0-14 years), and on cough 
and lower respiratory symptoms (5-17 years); and the effects of ozone on emergency room 
visits for asthma (<18 years).  
To complete the picture provided by the Apheis-3 HIA for the general and adult population 
(see www.apheis.net), we also estimated the impact of exposure to ozone on premature 
mortality (total, respiratory and cardiovascular mortality) in the general population, and the 
impact of exposure to ozone on hospital respiratory admissions for two age groups: 15-64 
years and >64 years. 
 
To select the most suitable ERFs for HIA, we used the following criteria: 
 Summary estimates from meta-analysis  
 Original studies involving large populations  
 Interrelated outcomes for which the overall evidence of a causal contribution of air 

pollution is high. Effect estimates were either based on statistically significant meta-
analytic summary estimates or derived from single studies. 
 

In our HIA, the European annual limit value of 40 µg/m3 for PM10 is still exceeded in a few 
cities in southern and Eastern Europe, although 26 of the 31 cities that measured PM10 already 
meet the annual cut-off of 40 µg/m3. However, excepting the two Swedish cities, Hamburg 
and London, the 2010 annual limit value of 20 µg/m3 for PM10 is exceeded in most of the 
cities.  
Regarding ozone, all the cities are already below the long-term objective of the third Daughter 
Directive of February 2002 that regulates the target values of ozone concentration in ambient 
air for health protection: maximum daily 8-h mean value, 120 µg/m3. The cities are also 
below the information threshold: maximum 1-h value: 180 µg/m3. For acute effects of O3, 
studies suggest effects to be particularly evident during the summer, i.e. the season of higher 
ranges of concentrations. However, a clear threshold of no effect has not been defined for O3 
(or for particles), and if one exists it must be in the low ranges of natural background levels of 
O3. The current WHO air quality guideline for ozone of 120 µg/m3 as an eight-hour mean 
value does not represent a safe level of “no adverse effects”. 
Regarding exposure to PM10, as a reminder, in Apheis-3 a reduction of PM10 levels by 5 
µg/m3 would be associated with a decrease of 2 deaths per 100 000 on average for all-causes 
mortality (17 deaths per 100,000 for long-term exposure), 1 death per 100,000 for 
cardiovascular mortality and 0.5 death per 100,000 for respiratory mortality in the general 
population. In ENHIS, we completed this picture with the impact on post neonatal mortality 
(children between ages 1 month and 1 year).  
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All other things being equal, a reduction of the annual mean value of PM10 levels by 5 µg/m3 
would be associated with a decrease of 4.7 deaths per 100 000 children on average for total 
post neonatal mortality, 1.4 deaths per 100,000 children for respiratory post neonatal 
mortality and 1.8 deaths per 100 000 children for sudden infant death syndrome. In absolute 
numbers, in the cities that could provide PM10, totalling almost 45 million inhabitants, the 
number of total post neonatal deaths would decrease by 23, for respiratory post neonatal 
deaths the reduction would be of 5 deaths and for sudden infant death syndrome it would be 
of 7. Regarding morbidity, a reduction of short-term exposure to PM10 by 5 µg/m3 would be 
associated with a decrease of 2% for cough and lower respiratory symptoms in children 5 to 
17 years of age and of 0.5% for hospital respiratory admissions in children <15 years.  

Regarding ozone, all other things being equal, a reduction of 10 µg/m3 in daily maximum 8-
hour mean levels in summer would be associated with a decrease in total mortality of 1.28 
deaths per 100 000, 0.75 death per 100 000 for cardiovascular mortality and 0.39 death per 
100 000 for respiratory mortality in the general population. This reduction would also be 
associated with a decrease of 0.10% in hospital respiratory admissions 15-64 years and 0.5% 
in hospital respiratory admissions >64 years.  

A reduction of daily 1-hour maximum levels of ozone (all year) by 10 µg/m3 would be 
associated with a decrease of 1.14% in emergency room visits for asthma  <18 years.  

In absolute numbers, in the 30 cities that could provide ozone measurements, totalling more 
than 45 million inhabitants, reducing the daily 8-h maximum levels of ozone to 120 µg/m3 
would prevent respectively 80, 48 and 21 premature deaths for total, cardiovascular and 
respiratory mortality in the general population, while an absolute reduction of 10 µg/m3 
would increase considerably these numbers, respectively 567, 333 and 174 deaths. Regarding 
hospital respiratory admissions, the attributable fractions when reducing the daily 8-h 
maximum levels of ozone to 120 µg/m3 would be 0.02% for patients 15-64 years of age and 
0.08% for patients over 64 years.  

In conclusion, in this HIA we followed the Apheis-3 guidelines to establish a good basis for 
comparing methods and findings between 31 cities in Europe in ENHIS.  

Our HIA in ENHIS with special emphasis on children added more evidence to the findings 
from Apheis-2 and 3 and other HIAs performed in Europe that air pollution continues to pose 
a significant threat to public health in urban areas in Europe.  

The main obstacle to creating a more complete picture of the health impacts of outdoor air 
pollution in Europe remains the availability of morbidity data sources. Our study stresses that 
local, national and European public health authorities should advocate: 

 Reducing the time needed to obtain validated total and cause-specific mortality data in 
some countries 

 Producing more-uniform hospital-admissions statistics in Europe  
 Accessibility, preferably on a routine basis, to other important morbidity indicators, such 

as asthma attacks and respiratory symptoms, using standardized methodology.  

Our HIA findings continue to demonstrate that incentives to reduce PM10 levels in the short 
and medium terms are needed to help reduce air-pollution levels further. A coordinated 
initiative by European legislators and national and local policy-makers could help achieve this 
goal. 
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Introduction  
 
The final aim of our HIA is to enable the evaluation of different policy scenarios for reducing 
air-pollution levels in Europe. More concretely, our HIA in ENHIS-1 aims to provide the 
number of health events that could be prevented from outdoor air pollution (PM10 and ozone) 
exposure with a special focus on children.  
 
The five appendices to the report on HIA on outdoor air pollution are available at 
http://www.apheis.net. 
 
Appendix 1: Selection of outcomes and exposure response functions for health impact 
assessment of particles and ozone - Review of The Evidence (21 pages) 

Contents 
 Identification of health outcomes for which the current scientific knowledge allows health 

impact assessment of particles (children) and ozone (children and adults) 
 Selection of published studies specifying estimates of concentration response functions by 

health outcome and age group 
 Extracting and synthesising the information gathered. 
 Choosing the concentration response functions suitable for its use in WP5 of ENHIS 

project 
 
Appendix 2: Exposure Assessment - Update on guidelines on exposure (22 pages) 

Contents 
 A discussion and revision of the exposure assessment strategy developed under APHEA 

(Air Pollution and Health - A European Approach) in the light of recent developments in 
WHO and EU air quality policies in order to perform exposure assessments for PM10 and 
ozone in 31 European cities according to common exposure assessment guidelines.  

 
Appendix 3: Results of the Study to Evaluate Data Availability for Health Impact Assessment 
related to Outdoor Air Pollution – Questionnaire on data availability  (25 pages) 

Contents 
 Presentation of the questionnaire outline, which asks for data availability on exposure 

indicators of PM10 and ozone and their health outcomes – mortality and morbidity data 
related to children and/or to the general population. 

 Presentation of the data availability and characteristics of exposure indicators and health 
outcomes data within 31European cities.  

 
Appendix 4: Guidelines for HIA calculations - French HIA software (PSAS-9) (11 pages) 

Contents 
 Application of French HIA software (EIS-PA from the PSAS-9 programme). It is a 

support tool to carry out health impact assessments (HIA) of urban air pollution according 
to the methodology recommended by the Institut de Veille Sanitaire (InVS). 

 
Appendix 5: Template for the local city report (11 pages) 

Contents 
 Presentation of the outline of a HIA report on outdoor air pollution at local level. 
 Provision of guidelines for HIA reporting at local level 
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Methods 
 

HIA methodology  
We follow the recommendations of the WHO Guidelines on the Assessment and Use of 
Epidemiological Evidence for Environmental Health Risk Assessment (WHO 2000, 2001):  
a. “Specify exposure. If exposure represents a mixture, the selection of the most reasonable 

indicator(s) of the mixture has to be discussed. Attention should be paid to the time 
dimension of exposure (averaging times and duration). The distribution of exposure in the 
target population and in the epidemiological studies used to derive the exposure-response 
functions should be coherent. The magnitude of the impact depends on the level and range 
of exposure for which HIA is required to estimate the number of cases. The choice of a 
reference level may consider epidemiological and other data with regard to issues such as 
the existence of thresholds and natural background levels. If exposures in the target 
population of the HIA exceed or are below those studied, it will be necessary to determine 
whether exposure-response functions should be extrapolated or not.” 

  
b. “Define the appropriate health outcomes. The purpose of the HIA, the definition of 

exposure and the availability of the necessary data will guide the selection of outcomes. In 
some cases, the HIA should be assessed separately for each health outcome for which 
there is evidence of an effect. In other cases, in particular when estimating the monetary 
costs, we should avoid overlapping of various health outcomes.” 

 
c. “Specify the exposure-response relationship. The exposure-response function is the key 

contribution of epidemiology to HIA. The function may be reported as a slope of a 
regression line or as a relative risk for a given change in exposure. Exposure-response 
functions may be derived from pooled analysis or published meta-analyses.” 

 
d. “Derive population baseline frequency measures for the health outcomes under 

consideration. This is to quantify the prevalence or incidence of the selected outcomes. 
This information should preferably be obtained from the target population for which HIA 
is being made.” 

 
e. “Calculate the number of cases, under the assumption that exposure causes the health 

outcome, based on the distribution of the exposure in the target population, the estimates 
of the epidemiology exposure-response function and the observed baseline frequency of 
the health outcome in the population.“ 

 
 

Air pollution indicators: Particulate matter and ozone 
Air pollution indicators were selected on the basis of the epidemiological studies that 
provided the exposure-response functions (ERFs) necessary for HIA. The working team of 
WP5 of ENHIS-1 in Bilbao prepared a report on the selection of the ERFs based on the most 
recent available evidence (Anderson 2004, WHO 2004, CARB 2004) (Appendix 1).  
 

Exposure measurements  
In order to harmonise and compare the information relevant to exposure assessment provided 
by the 31 Apheis cities, the Apheis guidelines were updated and completed by the guidelines 
for site selection and selection of monitoring stations developed by the French surveillance 
system on air pollution and health, the PSAS-9 programme, coordinated by InVS, the French 
Institute of Public Health Surveillance (http://www.invs.sante.fr/psas9) (Appendix 2). The 



2.1 Health Impact Assessments 
HIA on Outdoor Air Pollution 

Annex II Pilot Products 15

WP5 team of ENHIS-1 in Barcelona prepared a questionnaire to assess the cities’ fulfilment 
of the Apheis guidelines on exposure assessment. A description of the exposure assessment in 
each city appears in Appendix 3. The description includes: the total number and type of 
monitoring stations and the number used for HIA purposes; the indicators measured (PM10 
and ozone as basic indicators); the measurement methods and the use of a correction and/or 
conversion factors; the quality assurance and control and data quality; and finally the last year 
for data availability for each centre. 
 
PM10 measurements 
PM10  measurements were available in all the cities except Bucharest, Budapest and Valencia. 
The daily exposure indicator of PM10 was calculated as the arithmetic mean of the daily 
concentrations of the selected stations. For the purpose of HIA of short-term exposure to 
PM10, direct automatic PM10 measurements were used. For HIA on postneonatal mortality, 
because the exposure-response functions used were taken from publications that used 
gravimetric methods (Lacasaňa et al. 2005 and Woodruff et al 1997), to be consistent, we 
decided to correct the automatic PM10 measurements (ß-attenuation and TEOM) used by most 
of the cities by a specific correction factor in order to compensate losses of volatile particulate 
matter. When available, a local correction was used factor, chosen with the advice of the local 
air-pollution network; otherwise, the cities used the 1.3 European default correction factor 
recommended by the EC Working Group on Particulate Matter 
http://europa.eu.int/comm/environment/air/pdf/finalwgreporten.pdf 
 
Ozone measurements 
Ozone (O3) was measured using ultraviolet absorption methods. All the cities, except 
Bucharest, could provide O3 data. Based on the relevant ERFs selected for HIA, two ozone 
indicators were used: the maximum daily 8-h mean in summer and the daily 1-h maximum all 
year. For the maximum daily 8-h mean, the Apheis exposure guidelines for ozone indicate to 
use the maximum daily 8-h moving average, which is directly in line with the 3rd Daughter 
Directive (2002/3/EC). The daily maximum 1-hour indicator was calculated as the arithmetic 
mean of the daily 1-hour maximum of the selected stations. The maximum daily 8-hour 
moving average of each day have been calculated as the arithmetic mean of the maximum 8-
hour moving averages of the selected stations for the summer period (1st April to 30th 
September). 
 
Total suspended particulates (TSP) conversion factor 
Only two cities, Bucharest and Budapest, evaluated TSP monitoring stations as appropriate 
for HIA. They converted TSP to PM10, using respectively 0.6 and 0.58 as local conversion 
factors. 
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Table 1 Measurement methods and correction factors used in ENHIS 

City PM10 correction factor
PM10 Ozone TSP1 

Athens ß-attenuation Ultraviolet (UV) absorption 1.3*
Barcelona 2   gravimetric UV absorption 1
Bilbao ß-radiation absorption UV absorption 1.2#

Bordeaux TEOM (50°C) UV absorption (a)
Brussels TEOM UV absorption 1,47
Bucharest not available not available gravimetric x

Budapest not available UV absorption ß-ray-operation xx

Copenhagen gravimetric UV absorption 1
Cracow ß-gauge-monitor UV absorption 1#

Dublin gravimetric UV absorption 1
Gothenburg TEOM (50°C) UV absorption 1.2#

Hamburg TEOM, ß-Absorption UV absorption 1.3*
Innsbruck ß-radiation absorption UV absorption 1.3*
Le Havre TEOM (50°C) UV absorption (a)
Lille TEOM (50°C) UV absorption (a)
Lisbon ß-attenuation UV absorption 1,11
Ljubljana TEOM (50°C) UV absorption 1.3*
London TEOM UV absorption 1.3*
Lyon TEOM UV absorption (a)
Madrid ß-attenuation UV absorption 1#

Marseille TEOM (50°C) UV absorption (a)
Paris TEOM UV absorption (a)
Prague ß-radiation absorption UV spectroscopy 1.3*
Rome ß-gauge monitor UV absorption 1.3*
Rotterdam ß-gauge monitor UV absorption 1.3*
Rouen TEOM (50°C) UV absorption (a)
Seville ß-radiation-attenuation UV absorption 1.13#

Stockholm TEOM (50°C) UV absorption 1.2#

Toulouse TEOM (50°C) UV absorption (a)
Valencia not available UV absorption not applicable
Vienna gravimetric UV absorption 1

Measurement method

 
1 TSP: total suspended particulates 
2 PM10  data from Barcelona begin in April 2002 and correspond to 3 workable days per week. The annual completeness of the 
series of the monitoring stations ranges from 16% to 38% 
* For HIA of postneonatal mortality PM10 TEOM has been corrected by European default factor of 1.3 or a local one 
# Derived from parallel PM10 measurements within the city 
x PM10=TSP*0.6  
xx PM10=TSP*0.58 
(a) French cities: as part of the national pilot program for PM surveillance, specific polynomial regression has been used for 
each city PM10 correction. The coefficients of these regressions were derived from parallel PM10 measurements within each city 
 
 

Health outcomes and E-R functions  
 
To select the most suitable ERFs for HIA we observed the following criteria: 
 It was considered preferable to use summary estimates from meta-analysis  
 Only original studies involving great populations were deemed suitable for HIA 
 We used interrelated outcomes for which the overall evidence of a causal contribution of 

air pollution is high. Effect estimates were either based on statistically significant meta-
analytic summary estimates or derived from single studies. 

 
The full report on the selection of ERFs is in Appendix 1. Appendix 3 gives a full description 
of the health indicators used (mortality and morbidity data concerning children and general 
population separately, according to the selected ERFs). Were included the type of sources, the 
coverage, the delay to obtain the data, the last year available, the existence of information 
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about the validity of data as well as quality control procedures in place, the type of coding 
used, the completeness of the data, and conclusions about the comparability of the data. 
 
Because the ENHIS project pays a special attention to children, for the present HIA, based on 
the available ERFs, we have analysed the effects of PM10 on postneonatal mortality (total and 
respiratory mortality and Sudden Infant Death Syndrome), on hospital respiratory admissions 
(0-14 years), on cough and lower respiratory symptoms (5-17 years), and the effects of ozone 
on emergency room visits for asthma (<18 years).  
 
In order to complete the picture of the Apheis-3 HIA for the general and adult population 
(www.apheis.net), we also estimated the impact of exposure to ozone on premature mortality 
(total, respiratory and cardiovascular mortality) in the general population, and the impact of 
exposure to ozone on hospital respiratory admissions for two age-groups: 15-64 years and 
>64 years. 

 
 
HIA tools: Excel spreadsheets  

 
Number of cases  
Calculations of the number of cases were made using an Excel spreadsheet developed by the 
PSAS-9 centre in Marseille. Guidelines for this excel tool were developed by the WP5 team 
of ENHIS in Bilbao (Appendix 4). 
An estimate of the impact can be based on the calculation of the attributable proportion (AP), 
indicating the fraction of the health outcome that can be attributed to the exposure in a given 
population (provided there is a causal association between the exposure and the health 
outcome). With the population distribution of exposure determined in the exposure 
assessment stage, and the identified E-R function, the attributable proportion can be 
calculated using the formula: 
 AP = Σ { [RR(c) - 1] * p(c)} /  Σ [ RR(c) * p(c)]  [1] 
where: RR(c) is the relative risk for the health outcome in category c of exposure 
 p(c) is the proportion of the target population in category c of exposure 
Knowing (or, often, assuming) a certain underlying frequency of the outcome in the 
population, I, the rate (or number of cases per unit population) attributed to the exposure in 
the population can be calculated as: 
 IE = I * AP 
Consequently, the frequency of the outcome in the population free from the exposure can be 
estimated as:  
INE = I – IE = I * (1 – AP)      [2] 
For a population of a given size N, this can be converted to the estimated number of cases 
attributed to the exposure, NE = IE * N. 
Knowing the (estimated) incidence among the non-exposed population and the relative risk at 
a certain pollution level, it is also possible to estimate an excess incidence (I+(c)) and excess 
number of cases (N+(c)), at a certain category of exposure: 
 I+(c) = (RR(c) – 1) * p(c) * INE    [3] 
 N+(c) = I+(c) * N      [4] 
 

 
Attributable fractions 
For the outcomes for which a population baseline frequency measure was not available 
(cough, lower respiratory symptoms) or was not comparable between cities (respiratory 
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hospital admissions and emergency room visits for asthma), an attributable number of cases 
could not be calculated. Instead, an attributable fraction (AF) was calculated in a 
complementary excel file developed by the WP5 ENHIS-1 working team in Bilbao and at the 
InVS in Saint Maurice:  
 

AF= (RR-1)/RR 
    
RR is the relative risk (or ER function) 
 
For a disease for which the numbers (incidence or prevalence) are not known, the AF is the 
part, expressed in percentage, that can be attributed to the exposure factor, here air pollution. 
 
 

Health Impact Assessment scenarios  
 

HIA scenarios for PM10  
The first two scenarios for PM10 were chosen according to the European Council Directive 
1999/30/EC of 22 April 1999 relating to limit values for sulphur dioxide, nitrogen dioxide and 
all nitrogen oxides, particulate matter and lead in ambient air (Official Journal L 163, 
29/06/1999 P. 0041 – 0060): a PM10 24-hour limit value of 50 µg/m3 should not be exceeded 
more than 35 times per year by 1 January 2005 and no more than seven times per year by 1 
January 2010 in the Member States. Also, a PM10 annual limit value should not exceed 40 
µg/m3 by 1 January 2005 and 20 µg/m3 by 1 January 2010. The third scenario for PM10 is for 
an absolute reduction by 5 µg/m3. 
 

1.1. PM10 and postneonatal mortality (total, respiratory and sudden infant death 
syndrome-SIDS)  

1.1.1 Reduction of the annual mean value of PM10 to a level of 40 µg/m3 (Limit of 
1999/30/EC Directive for 2005) 
1.1.2 Reduction of the annual mean value of PM10 to a level of 20 µg/m3 (Limit of 
1999/30/EC Directive for 2010) 
1.1.3 Reduction by 5 µg/m3 of the annual mean value of PM10  

 
1.2. PM10 and cough and lower respiratory symptoms (5-17 years), and hospital 
respiratory admissions in people under 15 years (<15 years) 

1.2.1 Reduction of PM10 levels to a 24-hour value of 50 µg/m3 in all days exceeding 
this value (Limit of 1999/30/EC Directive) 
1.2.2 Reduction of PM10 levels to a 24-hour value of 20 µg/m3 in all days exceeding 
this value 
1.2.3 Reduction by 5 µg/m3 of all the 24-hour values 
 

 
HIA scenarios for ozone 
For ozone’ scenarios, the third Daughter Directive of February 2002 regulates the target 
values of ozone concentration in ambient air (http://europa.eu.int/eur-
lex/pri/en/oj/dat/2002/l_067/l_ 06720020309en00140030.pdf): Health protection: maximum 
8-hours 120 µg/m3; Information threshold: maximum 1-hour 180 µg/m3. The third scenario 
for ozone is for an absolute reduction by 10 µg/m3. 

2.1 Daily maximum 8-hour moving average concentration and mortality in general 
population  
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2.1.1 Reduction of O3 daily maximum 8-hour moving average concentrations to 
120 µg/m3 in all days exceeding this value (Limit for health protection of 2002/3/EC 
Directive) 
2.1.2 Reduction by 10 µg/m3 in the daily maximum 8-hour moving average 
concentrations. 

2.2 Daily maximum 8-hour moving average concentration and hospital respiratory 
admissions in people 15-64 years and >64 years 

2.2.1 Reduction of O3 daily maximum 8-hour moving average concentrations to 
120 µg/m3 in all days exceeding this value (Limit for health protection of 2002/3/EC 
Directive) 
2.2.2 Reduction by 10 µg/m3 in the daily maximum 8-hour moving average 
concentrations. 

2.3 Daily maximum 1-hour concentration and emergency room visits for asthma in people 
under 18 year (<18 years) 

2.3.1 Reduction of O3 daily maximum 1-hour concentrations to a level of 180 µg/m3 
in all days exceeding this value (Information threshold of 2002/3/EC Directive) 
2.3.2 Reduction by 10 µg/m3 of the daily maximum 1-hour concentrations 

 
The following table summarises the HIAs on outdoor air pollution (OAP) conducted in 
ENHIS specifying: the health outcomes and their ICD codes, the age groups, the air pollution 
indicators, the period and mean type, the relative risks (or E-R functions) selected, the 
scenarios chosen and the references of the ERFs selected. 
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City reports  
 
Besides this general comparative report, we provided a city report template (Appendix 5) to 
allow each centre elaborate the city-specific reports. We produced 29 city-specific reports, 
which are posted in the Apheis web site (www.apheis.net). 
 

 
Compilation of findings  
 

Descriptive findings 
The Apheis network including eight new cities (Brussels, Copenhagen, Hamburg, Innsbruck, 
Lisbon, Prague, Rotterdam and Vienna) provided the information required for the ENHIS 
HIA on outdoor air pollution. Thirty-one cities of 18 European countries contributed to the 
HIA of OAP.  The most recent common year for air pollution and health data for HIA for all 
the cities was 2001 or 2002 (Table 3). This was mainly due to the long delay required to get 
validated mortality data in some countries. 
 

Table 3 Years for air pollution and health data  

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

City

PM10  Ozone Mortality*

Hospital
respiratory
admissions

Emergency
room visits 
for asthma Cough1

Lower 
Respiratory 
Symptoms2

Athens 2001 2001 2001 na. na. na. na.
Barcelona3 2002 2002 2002 2002 na. na. na.
Bilbao 2002 2002 2002 2002 na. na. na.
Bordeaux 2001 2001 2001 2001 na. na. na.
Brussels 2001 2001 2001 2001 2001 na. na.
Bucharest 2001 not available 2001 na. na. na. na.
Budapest 2001 2001 2001 na. na. na. na.
Copenhagen 2001 2001 2001 2001 2001 na. na.
Cracow 2001 2001 2001 na. na. na. na.
Dublin 2002 2002 2002 2002 na. na. na.
Gothenburg 2002 2002 2002 2002 2002 na. na.
Hamburg 2001 2001 2001 2001 na. na. na.
Innsbruck 2002 2002 2002 2002 na. na. na.
Le Havre 2001 2001 2001 2001 na. na. na.
Lille 2001 2001 2001 2001 na. na. na.
Lisbon 2002 2002 2002 2002 na. na. na.
Ljubljana 2001 2001 2001 2001 na. na. na.
London 2001 2001 2001 2001 na. available available
Lyon 2001 2001 2001 2001 na. na. na.
Madrid 2002 2002 2002 2002 2002 na. na.
Marseille 2001 2001 2001 2001 na. na. na.
Paris 2001 2001 2001 2001 na. na. na.
Prague 2001 2001 2001 2001 na. na. na.
Rome 2001 2001 2001 2001 na. na. na.
Rotterdam 2001 2001 2001 2001 na. na. na.
Rouen 2001 2001 2001 2001 na. na. na.
Seville 2001 2001 2001 2001 na. na. na.
Stockholm 2002 2002 2002 2002 2002 na. na.
Toulouse 2001 2001 2001 2001 na. na. na.
Valencia na. 2002 2002 2002 na. na. na.
Vienna 2002 2002 2002 2002 na. na. na.
* including postneonatal mortality

na.: data not available for the health impact assessment

2 PM10  data from Barcelona begin in April 2002 and correspond to 3 workable days per week. The annual completeness of the series of 
the monitoring stations ranges from 16% to 38%

Air pollution data Health data

1 2Data on cough and lower respiratory symptoms were not available from a routine source except in London but payable
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Demographic characteristics 
The total population covered in this HIA is of almost 46 million inhabitants. In those cities 
that could provide the information, population between 1 month and 1 year of age was around 
1%. In Athens, Barcelona, Innsbruck, London, Madrid and Vienna, only population data 
below 1 year was available or could be estimated. The proportion of children younger than 15 
years is the highest in Lille (21.7%) and the lowest in Bilbao (11.1%). The proportion of 
young adults (below 18 years) is also the highest in Lille (24.8%) but the lowest in Barcelona 
(14.1%) where the proportion of people over 64 years of age is the highest (21.7%) (Table 4). 
Table 4 Demographic characteristics 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
Air pollution levels 
All the cities provided PM10 measurements except Valencia. Bucharest and Budapest 
converted TSP into PM10. Ozone was provided by all the cities except Bucharest. 
 
Table 5 gives in the first four columns, a detailed picture of directly measured (not adjusted 
for HIA) and in the four following columns, corrected (for HIA on postneonatal mortality) 
levels of PM10 in the participating cities, as well as the daily 1-h maximum and the maximum 
daily 8-h mean of ozone (mean levels, standard deviation [SD], 5th and 95th percentiles of the 
distribution of the pollutants in each city).   

Population
Population between
 1 month and 1 year

Population
 0-14 years

Population 
below 18 years

Population 
15-64 years

Population
 > 64 years

Number Percent Percent Percent Percent Percent
Athens 2001 3 188 305 0.96 13.98 20.25 70.15 15.87
Barcelona 2001 1 503 884 0.84 11.51 14.12 66.82 21.67
Bilbao 2001 708 395 0.71 11.07 15.35 69.60 19.35
Bordeaux 1999 604 238 1.07 15.52 18.92 68.82 15.66
Brussels 2001 961 861 1.59 17.91 21.22 65.43 16.66
Bucharest 2001 1 972 170 0.72 17.80 25.00 68.60 13.60
Budapest 2001 1 737 747 0.79 12.90 16.00 69.60 17.50
Copenhagen 2001 590 224 1.40 14.02 15.76 72.18 13.80
Cracow 2001 759 046 0.80 14.30 18.60 72.10 13.64
Dublin 2002 495781 1.10 16.17 19.58 71.02 12.81
Gothenburg 2002 474 921 1.20 16.30 20.30 68.30 15.40
Hamburg 2001 1 720 964 0.83 13.48 17.01 69.53 16.98
Innsbruck 2002 113 095 0.9 13.90 18.91 69.80 16.30
Le Havre 1999 254 653 1.22 19.40 23.97 65.55 15.06
Lille 2001 1 090 151 1.34 21.73 24.80 66.11 12.16
Lisbon 2001 1 892 903 1.07 14.70 17.95 69.52 15.80
Ljubljana 2001 270 032 0.80 13.96 17.48 70.80 15.23
London 2001 7 172 091 1.33 19.04 22.58 68.53 12.44
Lyon 1999 782 828 1.20 16.50 22.70 67.80 15.70
Madrid 2001 2 957 058 0.94 12.30 16.20 68.60 19.10
Marseille 1999 856 507 1.10 18.00 22.70 64.10 17.90
Paris 1999 6 174 000 1.30 18.20 22.60 68.70 13.20
Prague 2001 1 169 773 0.80 13.20 19.00 70.70 16.10
Rome 2001 2 546 804 0.85 12.84 16.34 68.12 19.04
Rotterdam 2001 595 255 1.27 17.51 20.83 67.49 15.00
Rouen 1999 447 721 1.20 18.04 22.11 66.88 15.09
Seville 2001 702 522 1.00 15.05 na. 69.82 15.12
Stockholm 2002 1 185 841 1.30 17.00 21.00 68.10 14.90
Toulouse 1999 670 713 1.09 15.90 19.10 70.40 13.70
Valencia 2002 764 010 0.72 12.90 15.85 69.60 17.50
Vienna 2002 1 550 874 1.01 14.69 19.57 69.53 15.78
Athens, Barcelona, Innsbruck, London, Madrid and Vienna: population below 1 year 
Athens, Innsbruck and Prague: population < 20 years 
na.: data not available for the health impact assessment

City Year
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Figures 2, 3 and 4 represent PM10 and ozone levels in the 31 participating cities. 
 
When reading these tables and figures, keep in mind the possible different sources of 
variability in the exposure measurements, other than the actual air pollutants concentrations 
(i.e. different sampling or analytical techniques; different sampling days during the week, 
different criteria for location of the sampling points, etc). 
 

Table 5 PM10 and ozone levels (µg/m3)  

Mean SD1 P52 P953 Mean SD P5 P95

Daily 
1-h 
max 

all year SD P5 P95

Daily 
8-h max 
summer6 SD P5 P95

Athens 52,1 19,2 24,8 86,7 67,8 25,0 42,0 112,7 101,0 37,4 49,1 164,4 109,0 21,6 74,4 146,7
Barcelona4 39,7 14,3 19,5 65,1 39,7 14,3 19,5 65,1 57,6 24,0 16,0 93,8 40,7 12,5 18,0 60,5
Bilbao 36,2 17,0 16,1 69,5 43,4 20,3 19,3 83,4 58,7 18,2 27,6 88,4 59,8 14,4 34,0 82,1
Bordeaux 21,0 10,0 10,1 38,0 25,3 14,5 11,1 48,7 70,8 31,5 25,3 130,6 83,9 24,3 49,8 130,2
Brussels 24,9 12,3 12,2 44,2 36,6 18,1 18,0 65,0 60,0 36,1 9,0 142,0 73,6 30,2 31,0 136,0
Bucharest5 62,0 20,0 40,0 88,0 62,0 20,0 40,0 88,0 na. na. na. na. na. na. na. na.
Budapest5 22,2 10,9 9,9 42,7 28,9 14,2 12,9 55,5 58,4 28,7 17,1 107,0 74,0 20,9 42,0 113,1
Copenhagen 21,3 10,5 7,5 41,3 21,3 10,5 7,5 41,3 67,5 19,3 35,9 96,3 68,1 14,6 44,9 92,4
Cracow 42,2 24,0 15,5 82,0 42,2 24,0 15,5 82,0 65,5 27,4 23,0 114,0 62,1 23,5 27,0 102,0
Dublin 24,0 12,5 11,8 49,5 24,0 12,5 11,8 49,5 65,0 16,0 38,0 87,0 58,0 16,0 29,0 81,0
Gothenburg 17,8 8,3 7,5 32,4 21,4 10,0 9,1 38,9 75,0 23,1 35,6 115,8 78,7 18,3 50,6 111,8
Hamburg 19,1 10,2 8,8 34,6 24,8 13,2 11,4 45,0 59,0 27,0 15,5 104,3 69,0 24,8 11,3 92,6
Innsbruck 23,1 19,2 7,7 68,5 30,0 25,0 10,0 89,0 73,0 38,0 11,0 129,0 90,0 26,0 37,0 128,0
Le Havre 21,4 9,1 12,0 40,0 24,0 11,2 12,9 46,8 72,0 28,2 26,6 120,9 79,7 23,1 52,7 134,2
Lille 21,4 11,7 10,1 40,1 27,0 19,3 11,4 61,6 64,1 31,6 12,3 125,9 73,4 26,0 38,8 126,7
Lisbon 28,8 14,4 10,8 57,7 32,0 16,0 12,0 64,0 76,0 23,0 44,0 118,0 79,0 22,0 44,0 114,0
Ljubljana 29,5 16,9 6,9 65,3 38,4 22,0 9,0 84,9 77,0 46,6 8,6 158,0 78,0 35,8 27,2 129,3
London 13,1 5,6 6,9 24,0 17,0 7,0 11,3 31,2 47,1 24,3 11,0 88,0 48,0 20,8 17,9 83,1
Lyon 22,2 9,7 10,5 39,5 25,9 12,2 11,7 47,8 69,5 41,2 7,5 149,0 61,4 37,9 4,9 135,0
Madrid 33,3 15,5 13,6 59,1 33,3 15,5 13,6 59,1 61,0 28,0 18,0 106,0 70,0 16,0 46,0 97,0
Marseille 29,0 10,0 15,0 49,0 30,9 11,0 16,0 53,0 90,7 39,5 34,0 166,0 102,5 27,0 66,0 154,0
Paris 22,4 9,3 11,1 41,5 27,0 13,0 13,0 55,0 66,0 37,0 14,0 140,0 78,0 31,0 35,0 142,0
Prague 26,2 12,3 13,1 46,9 34,0 16,0 17,0 61,0 74,0 32,0 31,0 133,0 87,0 26,0 49,0 134,0
Rome 47,3 16,7 24,8 76,7 61,0 22,0 32,0 100,0 90,8 44,0 24,3 170,3 105,4 28,2 57,8 155,6
Rotterdam 28,5 5,9 19,3 44,3 37,1 7,7 25,0 57,6 64,6 25,1 9,0 121,4 73,2 19,1 37,5 115,3
Rouen 21,4 8,9 11,5 38,0 22,2 10,2 11,5 41,2 71,4 32,4 26,9 141,3 83,2 28,6 46,2 147,7
Seville 40,5 9,0 25,9 55,7 45,8 10,1 29,3 62,9 71,0 24,0 39,7 117,7 73,1 18,5 39,8 105,3
Stockholm 15,2 10,0 6,0 34,8 18,2 12,0 7,2 41,8 76,0 22,4 38,8 114,1 86,0 17,0 55,0 114,0
Toulouse 22,0 10,0 11,0 36,0 25,0 12,0 11,0 41,0 79,0 31,0 33,0 139,0 91,0 23,0 63,0 132,0
Valencia na. na. na. na. na. na. na. na. 67,8 25,3 24,6 108,5 69,8 17,3 45,3 100,0
Vienna 30,0 17,0 9,0 65,0 30,0 17,0 9,0 65,0 72,0 35,0 16,0 124,0 90,0 22,0 43,0 121,0
1 SD: Standard deviation
2 P5: 5th percentile of the distribution of the pollutant
3 P95: 95th percentile of the distribution of the pollutant

5 PM10 converted from TSP
* PM10 measurements corrected by European (1.3) or by a local correction factor
6 Definition of summer: 01 April to 30 September
  na.: not available

4 PM10  data from Barcelona begin in April 2002 and correspond to 3 workable days per week. The annual 
completeness of the series of the monitoring stations ranges from 16% to 38%

Ozone

City 

Measured PM10 Corrected PM10* Ozone

 
 
These are the PM and ozone levels for 2001 or 2002, the years for which we could get the 
most recent mortality data.  
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Comparing PM and ozone levels for 2001-2002 and 2003-2004 
From the figures reported by 25 of the 31 participating cities, PM levels for 2003 or 2004 
showed a not negligible decrease in 15 cities. Six cities showed an increase in PM levels, 
Ljubljana showed the highest increase (table 6). 
 
Table 6 Mean levels, standard deviation and 5th and 95th percentiles of the distribution of PM10 in 2001-
2002 and 2003-2004 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Contrary to PM levels, when comparing O3 levels for 2001 or 2002 with years 2003 or 2004, the 
figures reported by 22 of the 31 participating cities, showed that daily 1-h maximum levels 
increased in 50% of the cities and that daily 8-h maximum levels reported by 21 cities increased 
in 12 cities (table 7). 
 

2003
2004

2001
2002

2003
2004

2001
2002

2003
2004

2001
2002

2003
2004

2001
2002

2003
2004

2001
2002

2003
2004

2001
2002

2003
2004

2001
2002

2003
2004

2001
2002

Athens 2004 41.6 52.1 20.5 19.2 19.7 24.8 70.8 86.7 54.1 67.8 26.7 25.0 25.6 42.0 92.0 112.7
Barcelona 2004 42.0 39.7 17.0 14.3 17.7 19.5 73.4 65.1 42.0 39.7 17.0 14.3 17.7 19.5 73.4 65.1

Bilbao 2004 29.6 36.2 13.6 17.0 11.9 16.1 60.1 69.5 35.5 43.4 16.4 20.3 14.3 19.3 72.1 83.4
Bordeaux 2003 21.8 21.0 9.1 10.0 11.3 10.1 38.5 38.0 26.3 25.3 12.7 14.5 12.5 11.1 49.5 48.7

Brussels na 24.9 na 12.3 na 12.2 na 44.2 na 36.6 na 18.1 na 18.0 na 65.0
Bucharest4 na 62.0 na 20.0 na 40.0 na 88.0 na 62.0 na 20.0 na 40.0 na 88.0
Budapest4 na 22.2 na 10.9 na 9.9 na 42.7 na 28.9 na 14.2 na 12.9 na 55.5

Copenhagen5 2004 19.5 21.3 8.8 10.5 8.0 7.5 36.7 41.3 19.5 21.3 8.8 10.5 8.0 7.5 36.7 41.3
Cracow 2004 56.0 42.2 38.0 24.0 16.0 15.5 133.0 82.0 56.0 42.2 38.0 24.0 16.0 15.5 133.0 82.0

Dublin 17.0 24.0 9.3 12.5 7.4 11.8 35.0 49.5 17.0 24.0 9.3 12.5 7.4 11.8 35.0 49.5
Gothenburg 2004 17.4 17.8 6.9 8.3 9.0 7.5 30.4 32.4 20.9 21.4 8.3 10.0 10.8 9.1 36.5 38.9

Hamburg na 19.1 na 10.2 na 8.8 na 34.6 na 24.8 na 13.2 na 11.4 na 45.0
Innsbruck 2004 22.0 23.1 15.5 19.2 6.6 7.7 55.3 68.5 28.6 30.0 20.2 25.0 8.6 10.0 71.9 89.0
Le Havre 2004 20.6 21.4 8.1 9.1 11.7 12.0 35.9 40.0 22.9 24.0 9.9 11.2 12.5 12.9 41.5 46.8

Lille 2003 26.3 21.43 12.2 11.7 12.9 10.1 50.9 40.1 33.9 27.0 19.3 19.3 14.8 11.4 72.8 54.2
Lisbon 2004 27.7 28.8 16.2 14.4 11.6 10.8 59.1 57.7 30.7 32.0 17.9 16.0 12.9 12.0 65.6 64.0

Ljubljana 2004 40.2 29.5 1.0 16.9 16.8 6.9 80.9 65.3 51.6 38.4 1.3 22.0 21.6 9.0 101.1 84.9
London na 13.1 na 5.6 na 6.9 na 24.0 na 17.0 na 7.0 na 11.3 na 31.2

Lyon 2004 24.9 22.2 11.6 9.7 12.6 10.5 44.6 39.5 29.5 25.9 15.2 12.2 14.2 11.7 54.7 47.8
Madrid 2004 33.4 33.3 17.7 15.5 12.8 13.6 68.8 59.1 33.4 33.3 17.7 15.5 12.8 13.6 68.8 59.1

Marseille 2004 28.1 29.0 11.8 10.0 13.3 15.0 47.3 49.0 29.9 30.9 13.1 11.0 13.9 16.0 51.0 53.0
Paris 2004 21.0 22.4 8.0 9.3 11.1 11.1 34.3 41.5 25.4 27.0 11.1 13.0 12.5 13.0 43.9 55.0

Prague na 26.2 na 12.3 na 13.1 na 46.9 na 34.0 na 16.0 na 17.0 na 61.0
Rome 2002 48.0 47.3 9.3 16.7 22.0 24.8 88.2 76.7 62.4 61.0 27.9 22.0 28.6 32.0 114.6 100.0

Rotterdam 2004 27.3 28.5 6.5 5.9 17.5 19.3 43.3 44.3 36.3 37.1 8.0 7.7 24.2 25.0 56.6 57.6
Rouen 2004 19.4 21.4 7.6 8.9 11.1 11.5 32.8 38.0 20.1 22.2 8.6 10.2 11.0 11.5 35.0 41.2
Seville 2003 34.2 40.5 8.9 9.0 21.9 25.9 50.7 55.7 38.6 45.8 10.1 10.1 24.8 29.3 57.2 62.9

Stockholm 2004 14.3 15.2 7.9 10.0 6.3 6.0 32.3 34.8 17.2 18.2 9.5 12.0 4.6 7.2 38.8 41.8
Toulouse 2004 20.0 22.0 8.9 10.0 8.0 11.0 36.5 36.0 22.0 25.0 10.2 12.0 8.7 11.0 41.2 41.0
Valencia 2004 34.6 na. 14.0 na. 15.0 na. 63.7 na. 34.6 na. 14.0 na. 15.0 na. 63.7 na.

Vienna 2004 25.4 30.0 15.1 17.0 8.6 9.0 58.1 65.0 25.4 30.0 15.1 17.0 8.6 9.0 58.1 65.0
1. SD: Standard deviation
2. P5: 5th percentile of the distribution of the pollutant
3. P95: 95th percentile of the distribution of the pollutant
4. PM10 converted from TSP
* PM10 measurements corrected by European (1.3) or by a local correction factor
5: PM10 daily gravimetric results  
na.: not available

Corrected PM10*Measured PM10City 
Mean SD1 P52 P953 Mean SD P5 P95
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Table 7 Daily 1-h maximum levels, daily 8-h maximum levels, standard deviation and 5th and 95th 
percentiles of the distribution of ozone in 2001-2002 and 2003-2004 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2 shows the annual mean levels and 5th and 95th percentiles of the distribution of 
directly measured PM10 for the year selected for HIA, 2001 or 2002 depending on the city (see 
Table 2).  
Bucharest shows the highest PM10 levels (62 µg/m3) but in this city measurements are 
available for 4 weekdays (Monday to Thursday); this may explain the high levels observed.  
Athens, Cracow, Rome and to a lesser extend Seville show PM10 levels higher than the PM10 
annual limit value (40 µg/m3) that should not have been exceeded by 1 January 2005. 
Barcelona almost reaches this limit value.  
 
Most of the cities are in the range between 40 and 20 µg/m3. Only Gothenburg, Hamburg, 
London and Stockholm show levels below 20 µg/m3.  
 
Please note that the bars are slightly shifted to the right. 

2003
2004

2001
2002

2003
2004

2001
2002

2003
2004

2001
2002

2003
2004

2001
2002

2003
2004

2001
2002

2003
2004

2001
2002

2003
2004

2001
2002

2003
2004

2001
2002

Athens 2004 88.4 101.0 27.3 37.4 47.2 49.1 139.6 164.4 93.4 109.0 16.1 21.6 66.7 74.4 120.7 146.7
Barcelona 2004 65.1 57.6 28.8 24.0 20.7 16.0 111.9 93.8 53.4 40.7 14.8 12.5 25.4 18.0 74.7 60.5

Bilbao 2004 62.5 58.7 21.1 18.2 26.0 27.6 96.2 88.4 68.2 59.8 14.8 14.4 43.3 34.0 91.6 82.1
Bordeaux 2002 69.5 70.8 29.0 31.5 24.7 25.3 115.4 130.6 99.6 83.9 24.8 24.3 63.0 49.8 144.3 130.2

Brussels na 60.0 na 36.1 na 9.0 na 142.0 na 73.6 na 30.2 na 31.0 na 136.0
Bucharest na na. na na. na na. na na. na na. na na. na na. na na.
Budapest na 58.4 na 28.7 na 17.1 na 107.0 na 74.0 na 20.9 na 42.0 na 113.1

Copenhagen 2004 127.0 67.5 19.0 19.3 38.0 35.9 100.0 96.3 119.0 68.1 16.0 14.6 47.0 44.9 103.0 92.4
Cracow 2004 33.0 65.5 19.0 27.4 5.0 23.0 65.0 114.0 34.0 62.1 18.0 23.5 11.0 27.0 65.0 102.0

Dublin 77.2 65.0 12.0 16.0 60.4 38.0 102.0 87.0 57.5 58.0 13.8 16.0 40.2 29.0 79.7 81.0
Gothenburg 2004 83.4 75.0 22.4 23.1 49.3 35.6 127.2 115.8 89.0 78.7 19.9 18.3 62.9 50.6 126.1 111.8

Hamburg na 59.0 na 27.0 na 15.5 na 104.3 na 69.0 na 24.8 na 11.3 na 92.6
Innsbruck 2004 71.6 73.0 35.3 38.0 10.6 11.0 125.9 129.0 86.6 90.0 25.2 26.0 44.8 37.0 130.0 128.0
Le Havre 2004 71.8 72.0 23.4 28.2 28.8 26.6 108.8 120.9 76.3 79.7 17.6 23.1 51.4 52.7 106.6 134.2

Lille 2003 72.9 64.1 40.7 31.6 15.7 12.3 84.5 125.9 75.2 73.4 38.0 26.0 43.5 38.8 161.8 126.7
Lisbon 2004 82.4 76.0 26.7 23.0 43.6 44.0 131.3 118.0 87.7 79.0 23.6 22.0 48.2 44.0 130.2 114.0

Ljubljana 2004 77.3 77.0 2.1 46.6 10.3 8.6 139.9 158.0 68.4 78.0 2.0 35.8 8.3 27.2 127.3 129.3
London na 47.1 na 24.3 na 11.0 na 88.0 na 48.0 na 20.8 na 17.9 na 83.1

Lyon 2004 72.9 69.5 39.8 41.2 6.0 7.5 144.0 149.0 88.6 61.4 28.6 37.9 42.3 4.9 135.6 135.0
Madrid 2004 61.5 61.0 29.5 28.0 13.9 18.0 113.9 106.0 71.2 70.0 17.2 16.0 45.5 46.0 103.8 97.0

Marseille 2004 85.7 90.7 33.8 39.5 33.7 34.0 142.5 166.0 97.9 102.5 21.2 27.0 65.9 66.0 130.9 154.0
Paris 2004 68.0 66.0 33.6 37.0 12.9 14.0 126.9 140.0 80.3 78.0 25.0 31.0 43.5 35.0 128.5 142.0

Prague na 74.0 na 32.0 na 31.0 na 133.0 na 87.0 na 26.0 na 49.0 na 134.0
Rome 2002 82.1 90.8 33.8 44.0 26.4 24.3 138.0 170.3 92.5 105.4 19.8 28.2 60.6 57.8 122.3 155.6
Rotterdam na 64.6 na 25.1 na 9.0 na 121.4 58.4 73.2 23.3 19.1 7.2 37.5 100.0 115.3

Rouen 2004 67.5 71.4 27.4 32.4 22.2 26.9 113.3 141.3 75.3 83.2 20.8 28.6 47.4 46.2 116.5 147.7
Seville 2003 77.4 71.0 27.0 24.0 39.0 39.7 128.1 117.7 84.3 73.1 16.7 18.5 58.6 39.8 116.0 105.3

Stockholm 2004 70.0 76.0 17.7 22.4 45.5 38.8 104.6 114.1 73.4 86.0 17.7 17.0 48.2 55.0 108.2 114.0
Toulouse 2004 na 79.0 na 31.0 na 33.0 na 139.0 na 91.0 na 23.0 na 63.0 na 132.0
Valencia 2004 66.0 67.8 22.9 25.3 29.0 24.6 102.8 108.5 70.6 69.8 15.8 17.3 44.7 45.3 96.3 100.0

Vienna 2004 na 72.0 na 35.0 na 16.0 na 124.0 79.1 90.0 16.4 22.0 52.1 43.0 106.7 121.0
1. SD: Standard deviation
2. P5: 5th percentile of the distribution of the pollutant
4. Definition of summer: 01 April to 30 September (for Cracow data available only until July 2004)
na.: not available

P5 P95

Ozone

City Daily 
1-h max 
all year SD1 P52 P953

Daily 
8-h max 
summer4 SD
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Figure 2 Annual mean levels and 5th and 95th percentiles of the distribution of PM10  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Horizontal lines indicate the European Commission (EC) PM10 annual mean cut-offs of 
40 µg/m3 and 20 µg/m3 respectively for 2005 and 2010.   
 
NOTE: It is important to take into account that following the “Margin of tolerance” 
established in the Council Directive 1999/30/EC the accepted limit values for years 2001 and 
2002 are 44.6 µg/m3 and 44.8µg/m3, respectively. 
 
Regarding ozone, all the cities are already below the long-term objective of the third Daughter 
Directive of February 2002 that regulates the target values of ozone concentration in ambient 
air for health protection: maximum daily 8-h mean value: 120 µg/m3. They are also below the 
information threshold: maximum 1-h value: 180 µg/m3. 
 
Figure 3 shows the highest daily 1-hour max levels of ozone (all year) for Athens (101 µg/m3). 
Marseille and Rome follow very closely (91 µg/m3). Most of the cities show levels higher than 
60 µg/m3. The lowest levels are observed in London (47 µg/m3). 
 
Figure 3 Daily 1-h maximum levels and 5th and 95th percentiles of the distribution of ozone (all year) 
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The same patterns are observed for the maximum daily 8-hour mean levels in summer (Figure 
4). Athens reaches 109 µg/m3, Rome and Marseille: 105 and 102 µg/m3 respectively and most 
of the cities show levels above 60 µg/m3. The lowest levels are observed in Barcelona 
(40.7 µg/m3). 

 

Figure 4 Daily 8-h maximum levels and 5th and 95th percentiles of the distribution of ozone (summer) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Health indicators 

 
Mortality 
Figure 5 shows the standardised mortality rates for all causes of death, including external 
causes, in the 31 cities. The highest rates are for Budapest, Copenhagen, Dublin and Prague 
(over 1000 per 100 000). 
 

Figure 5 Age-standardized mortality rates for all causes of death  
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Age-standardised mortality rate per 100 000 including violent deaths using the European 
population for 2000 year (United Nations, 2001)1 
 
 
Table 8 presents the daily mean and standard deviation for total, cardiovascular and 
respiratory mortality in the 31 cities. In terms of daily means, because London and Paris are 
the biggest cities, they show the biggest numbers for total mortality while London show the 
biggest daily mean for cardiovascular and, particularly, respiratory mortality. 
 

Table 8 Daily mean and standard deviation for total, cardiovascular and respiratory mortality 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
1 United Nations. Population Division Department of Economic and Social Affairs. World Population Prospects: 
The 2000 Revision. 

Daily 
mean 

Standard 
deviation

Daily rate
(per 

100 000)
Daily 
mean 

Standard
 deviation

Daily rate
(per 

100 000)
Daily

 mean 
Standard
 deviation

Daily rate 
(per 

100 000)
Athens 76.0 11.0 2.4 38.3 7.6 1.2 6.0 2.8 0.2
Barcelona 39.3 8.2 2.6 13.2 4.4 0.9 4.4 2.6 0.3
Bilbao 15.9 4.2 2.3 5.1 2.4 0.7 1.7 1.4 0.3
Bordeaux 12.7 3.8 2.1 4.3 2.1 0.7 0.7 0.9 0.1
Brussels 25.0 5.2 2.6 9.6 3.1 1.0 3.1 1.7 0.3
Bucharest 59.0 na. 3.0 28.5 na. 1.4 2.2 na. 1.1
Budapest 63.1 9.0 3.6 32.9 6.4 1.9 1.9 1.4 0.1
Copenhagen 18.9 4.5 3.2 7.4 2.7 1.3 2.0 1.4 0.3
Cracow 17.7 5.0 2.3 9.5 3.8 1.3 0.6 0.9 0.1
Dublin 11.3 3.6 2.3 4.5 2.2 0.9 1.8 1.4 0.4
Gothenburg 12.6 3.7 2.7 5.6 2.4 1.2 1.0 1.0 0.2
Hamburg 44.2 7.5 2.6 17.7 4.4 1.0 3.1 1.8 0.2
Innsbruck 2.8 na. 2.5 1.3 na. 1.2 0.2 na. 0.1
Le Havre 5.7 2.4 2.2 1.6 1.2 0.6 0.4 0.7 0.2
Lille 20.7 4.6 1.9 6.1 2.5 0.6 1.6 1.3 0.1
Lisbon 48.3 10.8 2.6 21.3 6.3 1.7 4.1 2.4 0.3
Ljubljana 7.3 2.8 2.7 3.0 1.6 1.1 1.3 0.6 0.5
London 144.1 18.4 2.0 57.9 9.6 0.8 22.1 6.4 0.3
Lyon 15.1 4.1 1.9 4.9 2.2 0.6 0.9 0.9 0.1
Madrid 71.0 12.6 2.4 23.0 5.8 0.8 9.8 4.4 0.3
Marseille 20.3 4.9 2.4 6.4 2.7 0.8 1.4 1.2 0.2
Paris 112.5 14.1 1.8 31.2 6.4 0.5 6.9 3.1 0.1
Prague 34.0 6.0 2.9 19.6 4.7 1.7 1.6 1.3 0.1
Rome 56.7 9.5 2.2 23.3 5.7 0.9 3.1 1.9 0.1
Rotterdam 16.9 na. 2.8 6.0 na. 1.0 1.8 na. 0.3
Rouen 9.7 3.3 2.2 3.1 1.8 0.7 0.6 0.7 0.1
Seville 15.0 4.1 2.2 5.7 2.5 0.8 1.0 0.8 0.1
Stockholm 29.4 6.4 2.5 13.0 4.0 1.1 2.5 2.0 0.2
Toulouse 12.0 3.6 1.8 4.0 2.0 0.6 1.0 0.8 0.1
Valencia 14.8 4.3 1.9 4.9 2.0 0.6 1.7 1.4 0.2
Vienna 44.1 8.1 2.8 23.6 5.8 1.5 2.2 1.5 0.1
na.: not available
1 Total mortality excluding external causes (ICD9 < 800 - ICD10 A00-R99)
2 Cardiovascular mortality (ICD9 390-459 - ICD10 I00-I99)
3 Respiratory mortality (ICD9 460-519 - ICD10 J00-J99)

City

All causes 
mortality1

Cardiovascular
mortality2

Respiratory 
mortality3
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Figure 6 shows the daily death rates per 100 000 in each city. Bucharest, Budapest, 
Copenhagen, Prague, Rotterdam and Vienna show the highest daily rates for total mortality. 
The highest daily rates for cardiovascular mortality are for Budapest, Lisbon, Prague and 
Vienna. Bucharest shows the highest respiratory daily rates. 
 

Figure 6 Daily rates for total, cardiovascular and respiratory mortality per 100 000 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Post-neonatal mortality 
Because the present HIA focus mainly on children, three post-neonatal mortality indicators 
were studied.  
 
As shown in table 9 and figure 7, the highest annual rates (>500 per 100 000) for total post-
neonatal mortality (children between 1 month and 1 year) are for Bucharest and Budapest. 
Innsbruck and Vienna also shows rates close to or higher than 500 per 100 000 but for 
children below 1 year. Although Athens shows the highest post-neonatal respiratory mortality 
rates (49 per 100 000) but note that they are for children below 1 year. Prague shows the 
highest post-neonatal respiratory mortality rates for children 1 month to 1 year (31 per 
100 000). Dublin shows the highest post-neonatal sudden infant death syndrome rates (89.9 
per 100 000). 
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Table 9 Annual deaths and annual death rates per 100 000 for total and respiratory post-neonatal 
mortality and sudden infant death syndrome 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7 Annual deaths rates per 100 000 for total and respiratory post-neonatal mortality and sudden 
infant death syndrome 
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Total postneonatal mortality

Postneonatal respiratory mortality

Postneonatal Sudden Infant Death Syndrom

Annual rate per 100 000

Annual 
deaths

Annual rate 
(per 

100 000)
Annual 
deaths

Annual rate 
(per 

100 000)
Annual 
deaths

Annual rate 
(per 

100 000)
Athens 47.0 153.6 15.0 49.0 2.0 6.5
Barcelona 10.0 78.8 2.0 15.8 1.0 7.9
Bilbao 5.0 99.1 0.0 0.0 0.0 0.0
Bordeaux 10.0 154.1 0.0 0.0 1.0 15.4
Brussels 24.0 157.0 1.0 6.5 8.0 52.3
Bucharest 75.0 500.0 na. na. na. na.
Budapest 92.0 663.6 2.0 14.4 1.0 7.2
Copenhagen 11.0 133.1 1.0 12.1 0.0 0.0
Cracow 11.0 183.4 1.0 16.7 3.0 50.1
Dublin 15.0 269.6 0.0 0.0 5.0 89.9
Gothenburg 3.0 51.3 0.0 0.0 1.0 17.1
Hamburg 25.0 175.0 0.0 0.0 8.0 56.0
Innsbruck  4.9 484.0 0.0 0.0 0.0 0.0
Le Havre 8.0 256.9 0.0 0.0 2.0 64.2
Lille 22.0 151.1 0.0 0.0 10.0 0.9
Lisbon 42.0 206.5 2.0 9.8 3.0 14.7
Ljubljana 5.0 221.9 0.0 0.0 0.0 0.0
London 189.8 181.0 14.6 13.9 29.2 27.9
Lyon 15.0 160.8 0.0 0.0 2.0 21.4
Madrid 54.0 190.2 na. na. na. na.
Marseille 14.0 145.2 0.0 0.0 2.0 20.7
Paris 150.0 183.9 7.0 8.6 30.0 36.8
Prague 11.0 113.6 3.0 31.0 na. na.
Rome 20.0 92.4 1.0 4.6 0.0 0.0
Rotterdam 15.0 198.3 0.0 0.0 0.0 0.0
Rouen 8.0 148.3 0.0 0.0 2.0 37.1
Seville 11.0 161.0 0.0 0.0 2.0 29.0
Stockholm 12.0 77.0 1.0 6.4 0.0 0.0
Toulouse 9.0 123.1 1.0 13.6 2.0 27.2
Valencia 7.0 127.3 1.0 18.2 1.0 18.2
Vienna 94.0 600.3 0.0 0.0 8.0 51.1
na.: not available 52.6 123.2
1Total postneonatal mortality include all causes
2Postneonatal respiratory mortality (ICD9 460-519 - ICD10 J00-J99)
3Postneonatal Sudden Infant Death Syndrom Mortality (ICD9 798.0 - ICD10 R95)
For Athens, Barcelona, Innsbruck, Madrid and Vienna: population data and death rates for 0-1 year 

Postneonatal Sudden
 Infant Death 
Syndrome3 

City

Total postneonatal 
mortality1

Postneonatal 
respiratory
 mortality2
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Hospital admissions 
Twenty-seven cities provided data on hospital respiratory admissions.  The main problem for 
comparability remains the differences in the availability of information in the registries. The 
information sources used in Barcelona, Bilbao, Dublin, Gothenburg, London, Madrid, Seville, 
Stockholm and Valencia allowed selecting emergency admissions. Yet, for Bordeaux, 
Brussels, Copenhagen, Hamburg, Innsbruck, Le Havre, Lille, Lisbon, Ljubljana, Lyon, 
Marseille, Paris, Prague, Rome, Rotterdam, Rouen, Toulouse and Vienna, it was not possible 
to distinguish between emergency and total admissions. 
 
Athens, Bucharest, Budapest and Cracow have not estimated the impact on hospital 
admissions. 
 
For the nine cities that could provide emergency respiratory admissions (Figure 8), the highest 
rates for children 0-14 years was observed in Madrid (2109 per 100 000), while the rates for 
people over 64 years were the highest for Dublin (4015 per 100 000). 
 
Figure 8 Annual incidence rates per 100 000 for hospital respiratory emergency admissions  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
For the 18 cities that provided general respiratory admissions, the highest rates for children 0-
14 years were observed in Brussels (4310 per 100 000), Copenhagen (3385 per 100 000), 
Innsbruck (3126 per 100 000) and Vienna (3916 per 100 000). Copenhagen shows the highest 
rates (6735 per 100 000) for respiratory admissions in people over 64 years followed by the 
Austrian cities.  
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Figure 9 Annual incidence rates per 100 000 for hospital respiratory admissions  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Other morbidity outcomes 
 

Emergency room visits for asthma in <18 years 
This indicator was available only in four of the 31 cities. The daily rate was the highest for 
Gothenburg (0.7 per 100 000), it was 0.3 per 100 000 in Brussels, 0.1 per 100 000 in 
Copenhagen, and 0.4 per 100 000 in Stockholm. 
 

Cough and lower respiratory symptoms in children 
Information on these outcomes was not available on a routine basis in any city except 
London. 
 

 
Summary findings of HIAs in terms of potential reductions in the health 
impacts of outdoor air pollution 
 
Thirty-one cities in 18 countries participated in this HIA. The following tables summarise the 
HIA findings in terms of number of anticipated health events and rates per 100 000 that, all 
other things being equal, could be potentially reduced for different scenarios of PM10 and 
ozone reductions. For the outcomes for which a population baseline frequency measure was 
not available (cough, lower respiratory symptoms) or was not comparable between cities 
(hospital respiratory admissions and emergency-room visits for asthma), an attributable 
number of cases could not be calculated. Instead, an attributable fraction (AF), expressed in % 
was calculated.  
 
Regarding exposure to PM10, as a reminder, in Apheis-3, a reduction of PM10 levels by 5 
µg/m3 would be associated with a decrease of 2 deaths per 100 000 on average for all causes- 
mortality (17 deaths for long-term exposure), 1 death per 100 000 for cardiovascular mortality 
and 0.5 death per 100 000 for respiratory mortality in the general population. In ENHIS-1, we 
completed this picture with the impact on postneonatal mortality (children 1 month-1 year). A 
reduction of PM10 levels by 5 µg/m3 would be associated with a decrease of 4.7 deaths per 
100 000 children on average for total postneonatal mortality, 1.4 death per 100 000 children 
for respiratory postneonatal mortality and 1.8 deaths per 100 000 children for sudden infant 
death syndrome (table 10). 
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Table 10 Potential benefits of reducing corrected1 PM10 levels. Absolute numbers and deaths rates (per 
100,000 children). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 PM10 reference papers for HIA on postneonatal mortality use gravimetric methods to measure PM10. If the local air quality network uses 
automatic methods (TEOM or other) a correction factor is required to compensate for loss of volatile compounds: if available, a local 
correction factor recommended by the air quality network or, by default, the European factor 1.3. 
2 Annual rates per 100.000 have been calculated for the specific population of each city in which each scenario is applicable. 
 
Regarding morbidity, a reduction of short-term exposure to PM10 by 5 µg/m3 would be 
associated with a decrease of 2% for cough and lower respiratory symptoms and 0.5% for 
hospital respiratory admissions <15 years (table 11).  
 
Table 11 Potential benefits of reducing measured PM10 levels. Attributable fractions and 95%CI. 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
Regarding ozone, a reduction by 10 µg/m3 of daily maximum 8-hour mean levels in summer 
would be associated with a decrease in total mortality of 1.28 deaths per 100 000, 0.75 death 
per 100 000 for cardiovascular mortality and 0.39 death per 100 000 for respiratory mortality 
in the general population (table 12).  
 

Daily levels
 by 5 µg/m3 2.0% 1.0% 2.5%
 to 20 µg/m3 7.0% 3.6% 8.6%
 to 50 µg/m3 3.7% 1.9% 4.5%
 by 5 µg/m3 2.0% 1.0% 2.9%
 to 20 µg/m3 7.0% 3.6% 10.1%
 to 50 µg/m3 3.7% 1.9% 5.3%
 by 5 µg/m3 0.5% 0.0% 1.0%
 to 20 µg/m3 1.8% 0.0% 3.8%
 to 50 µg/m3 1.0% 0.0% 2.0%

95% CI
PM10 

reduction
Attributable 

fraction 
(%)

MORBIDITY

Cough 5-17 y

LRS 5-17 y

Hospital respiratory 
admissions <15 y

Annual mean 
levels

 by 5 µg/m3 23.2 10.7 36.0 4.73 2.18 7.34
 to 20 µg/m3 55.6 24.9 88.9 14.64 6.57 23.40
 to 40 µg/m3 15.3 6.9 24.3 18.07 8.14 28.75
 by 5 µg/m3 4.7 2.3 7.2 1.40 0.68 2.15
 to 20 µg/m3 13.1 5.3 24.8 5.83 2.36 10.99
 to 40 µg/m3 6.7 2.9 11.6 11.42 4.92 19.95
 by 5 µg/m3 6.7 3.9 9.4 1.77 1.04 2.48
 to 20 µg/m3 9.3 5.4 13.3 3.29 1.90 4.72
 to 40 µg/m3 0.7 0.4 1.1 1.68 0.95 2.45

Total

Respiratory

Sudden Infant Deaths 
Syndrome

POSTNEONATAL 
MORTALITY

Annual 
rates
per  

100 0002 

95% CI

Number of 
attributable 
cases per 

year

PM10 

reduction 1 
95% CI
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Table 12 Potential benefits of reducing ozone daily levels. Absolute numbers and deaths rates (per 100 000 
inhabitants. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
A reduction of daily 1-hour maximum levels of ozone (all year) by 10 µg/m3 would be 
associated with a decrease of 1.14% in emergency room visits for asthma  <18 years. A 
reduction by 10 µg/m3 of daily maximum 8-hour mean levels in summer would be associated 
with a decrease of 0.10% in hospital respiratory admissions 15-64 years and 0.5% in hospital 
respiratory admissions >64 years (table 13). 
 

Table 13 Potential benefits of reducing ozone daily levels. Attributable fractions and 95%CI. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
These findings show that for comparable health outcomes, the greatest benefits are for 
children. 
 
All the findings are detailed in the following pages. 
 
Note: it is of crucial importance to note that the HIA findings shown in the tables above are 
for different scenarios and for different air-pollution indicators. They must not be added 
together because the impacts provided by one air-pollution indicator are already included in 
another indicator and some of the impacts provided in one scenario are already included in 
another scenario. Besides this caution statement, it is also interesting to point out that the core 
of the evidence suggests that the short-term effects of ozone and PM10 are fairly independent 
from each other. 

Daily 8-h max

by 10 µg/m3 566.7 310.8 950.6 1.28 0.70 2.15
 to 120 µg/m3 79.9 43.8 134.3 0.21 0.12 0.36

by 10 µg/m3 333.2 159.3 528.7 0.75 0.36 1.20
 to 120 µg/m3 47.6 22.7 75.8 0.13 0.06 0.20

by 10 µg/m3 173.9 113.9 232.4 0.39 0.26 0.53
to 120 µg/m3 21.1 13.7 28.2 0.06 0.04 0.08

Annual 
rates
per

100 000 

95% CI

Number of 
attributable 

cases
 per year

95% CI

OZONE
reduction

Total 

Cardiovascular 

Respiratory

 MORTALITY

Daily 1-h max

 by 10 µg/m3 1.14% 0.67% 1.60%

 to 180 µg/m3 0.04% 0.02% 0.06%
Daily 8-h max

 by 10 µg/m3 0.10% 0.00% 1.19%

 to 120 µg/m3 0.02% 0.00% 0.20%
 by 10 µg/m3 0.50% 0.00% 1.19%
 to 120 µg/m3 0.08% 0.00% 0.20%

Attributable 
fraction 

(%)
95% CI

Hospital respiratory 
admissions 15-64 y

Hospital respiratory 
admissions > 64 y

OZONE
reduction

Emergency room visits 
for asthma  <18 y

MORBIDITY
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Health Impact Assessment Findings for PM10 
 
1.1. PM10 and postneonatal mortality (total, respiratory and sudden infant death 
syndrome-SIDS)  

1.1.1 Reduction of the annual mean value of PM10 to a level of 40 µg/m3 (Limit of 
1999/30/EC Directive for 2005) 

Figures 10 to 12 show that, in terms of total postneonatal mortality, four of the 31 cities 
(Athens, Bucharest, Rome and Seville) would get the highest benefit of a reduction of the 
annual mean value of PM10 to a level of 40 µg/m3. Athens and Rome would show the greatest 
benefit in terms of respiratory postneonatal mortality and Athens, Cracow and Seville would 
benefit from this scenario for sudden infant death syndrome. The health benefits of this 
scenario for the other cities are extremely low. 
 
Figure 10 Reduction of annual mean value of PM10 to a level of 40 µg/m3 and impact on total 
postneonatal mortality. Number of “premature” deaths per 100 000 per year. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 11 Reduction of annual mean value of PM10 to a level of 40 µg/m3 and impact on respiratory 
postneonatal mortality. Number of “premature” deaths per 100 000 per year.  
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Figure 12 Reduction of annual mean value of PM10 to a level of 40 µg/m3 and impact on Sudden infant 
death syndrome. Number of “premature” deaths per 100 000 per year 

 

 

 

 

 

 

 

 

 

 

 

1.1.2. Reduction of the annual mean value of PM10 to a level of 20 µg/m3 (Limit of 
1999/30/EC Directive for 2010) 

If the annual mean value of PM10 would decrease to a level of 20 µg/m3, Bucharest would 
show the highest decrease in the number of total postneonatal deaths per 100 000 children. 
The health benefits for the other cities are higher than in the previous scenario (figure 13).  
 

Figure 13 Reduction of annual mean value of PM10 to a level of 20 µg/m3 and impact on total 
postneonatal mortality. Number of “premature” deaths per 100 000 per year. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Regarding respiratory postneonatal mortality, Athens would show the greatest benefit. The 
health benefits of this scenario for the other cities are lower (figure 14). 
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Figure 14 Reduction of annual mean value of PM10 to a level of 20 µg/m3 and impact on respiratory 
postneonatal mortality. Number of “premature” deaths per 100 000 per year. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
All other things being equal, Cracow and Brussels would show the greatest decrease in the 
number of sudden infant death syndromes. Other cities would get a smaller benefit for this 
scenario (figure 15). 
Figure 15 . Reduction of annual mean value of PM10 to a level of 20 µg/m3 and impact on Sudden infant 
death syndrome. Number of “premature” deaths per 100 000 per year 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
1.1.3. Reduction by 5 µg/m3 of the annual mean value of PM10  

If, all other things being equal, the annual mean value of PM10 was reduced by 5 µg/m3, the 
consequent reduction in the number of total postneonatal deaths would be the highest for 
Bucharest and Budapest and Vienna (but for children <1 year) (figure 16). Athens and Prague 
would show the greatest benefits for respiratory postneonatal mortality (figure 17) and Dublin 
would show the biggest benefits for sudden infant death syndrome (figure 18). 
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Figure 16 Reduction of annual mean value of PM10 by 5 µg/m3 and impact on total postneonatal 
mortality. Number of “premature” deaths per 100 000 per year. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 

Figure 17 Reduction of annual mean value of PM10 by 5 µg/m3 and impact on respiratory postneonatal 
mortality. Number of “premature” deaths per 100 000 per year.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 18 Reduction of annual mean value of PM10 by 5 µg/m3 and impact on Sudden infant death 
syndrome. Number of “premature” deaths per 100 000 per year. 
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1.2.  Short-term effects of PM10 and cough and lower respiratory symptoms (5-17 
years), and hospital respiratory admissions in people under 15 years (<15 years). 

1.2.1 Reduction of PM10 levels to a 24-hour value of 50 µg/m3 in all days exceeding this 
value (Limit of 1999/30/EC Directive) 

For morbidity outcomes, the attributable fractions are reported here. The benefits of reducing 
PM10 levels to a 24-hour value of 50 µg/m3 would reach more than 8% in Athens, Bucharest 
and Innsbruck for cough and lower respiratory symptoms. For respiratory hospital admissions 
< 15 years, for the same cities, the numbers would be above 2% (figures 19 to 21). 
 
Figure 19 Reduction of PM10 levels to a 24-hour value of 50 µg/m3 in all days exceeding this value (Limit 
of 1999/30/EC Directive). Attributable fractions and 95%CI on cough (5-17 years). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 20 Reduction of PM10 levels to a 24-hour value of 50 µg/m3 in all days exceeding this value (Limit 
of 1999/30/EC Directive). Attributable fractions and 95%CI on lower respiratory symptoms (5-17 years). 
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Figure 21 Reduction of PM10 levels to a 24-hour value of 50 µg/m3 in all days exceeding this value (Limit 
of 1999/30/ECDirective). Attributable fractions and 95%CI on hospital respiratory admissions in people 
under 15 years. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.2.2 Reduction of PM10 levels to a 24-hour value of 20 µg/m3 in all days exceeding this value 
The benefits of reducing PM10 levels to a 24-hour value of 20 µg/m3 for cough and lower 
respiratory symptoms would be higher than 15% in Athens, Bucharest and Rome. They would 
exceed 4% for hospital respiratory admissions <15 years in the same cities (figures 22 to 24). 
 
Figure 22 Reduction of PM10 levels to a 24-hour value of 20 µg/m3 in all days exceeding this value. 
Attributable fractions and 95%CI on cough (5-17 years). 
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Figure 23 Reduction of PM10 levels to a 24-hour value of 20 µg/m3 in all days exceeding this value. 
Attributable fractions and 95%CI on lower respiratory symptoms (5-17 years). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 24 Reduction of PM10 levels to a 24-hour value of 20 µg/m3 in all days exceeding this value. 
Attributable fractions and 95%CI on hospital respiratory admissions in people under 15 years. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.2.3 Reduction by 5 µg/m3 of all the 24-hour values of PM10 

The benefit of reducing PM10 levels all the 24-hour values by 5µg/m3 would be 2% on 
average for cough and lower respiratory symptoms. It would be of 0.5% on average for 
hospital respiratory admissions <15 years. 
 

 
Health Impact Assessment Findings for Ozone 

 
2.1 Daily maximum 8-hour moving average concentration and mortality in general 
population  

2.1.1 Reduction of O3 daily maximum 8-hour moving average concentrations to 
120 µg/m3 in all days exceeding this value (Limit for health protection of 2002/3/EC 
Directive) and impact on mortality in general population 

All other things being equal, if ozone levels for all days when they exceeded this value were 
reduced to 120 µg/m3, the greatest benefits on total mortality in the general population would 
be for Athens, Ljubljana, Marseille and Rome, although the numbers would be quite low for 
this scenario: 0.2 per 100 000 on average for all the cities. The figures would be quite similar 
for cardiac and respiratory mortality (figures 25 to 27). 
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Figure 25 Reduction of O3 daily maximum 8-hour moving average concentrations to 120 µg/m3 and 
impact on total mortality. Number of “premature” deaths per 100 000 per year. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 26 Reduction of O3 daily maximum 8-hour moving average concentrations to 120 µg/m3 and 
impact on cardiac mortality. Number of “premature” deaths per 100 000 per year. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 27 . Reduction of O3 daily maximum 8-hour moving average concentrations to 120 µg/m3 and 
impact on respiratory mortality. Number of “premature” deaths per 100 000 per year. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.1.2 Reduction by 10 µg/m3 in the daily maximum 8-hour moving average 
concentrations and impact on mortality in general population 

A reduction by 10 µg/m3 in the daily maximum 8-hour moving average concentrations of 
ozone would lead to small decreases in the number of deaths in the general population: on 
average, 1.28 per 100 000 in total mortality, 0.75 per 100 000 in cardiac mortality and 0.39 per 
100 000 in respiratory mortality. Budapest would show the highest benefits for cardiac 
mortality (1.6 per 100 000) while Ljubljana would show the highest benefits for respiratory 
mortality (0.9 per 100 000) (Figures 28 to 30). 
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Figure 28 Reduction of O3 daily maximum 8-hour moving average concentrations by 10 µg/m3 and 
impact on total mortality. Number of “premature” deaths per 100 000 per year. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 29 Reduction of O3 daily maximum 8-hour moving average concentrations by 10 µg/m3 and 
impact on cardiac mortality. Number of “premature” deaths per 100 000 per year. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 30 Reduction of O3 daily maximum 8-hour moving average concentrations by 10 µg/m3 and 
impact on respiratory mortality. Number of “premature” deaths per 100 000 per year. 
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2.2. Daily maximum 8-hour moving average concentration and hospital respiratory 
admissions in people 15-64 and > 64 years. 

2.2.1 Reduction of O3 daily maximum 8-hour moving average concentrations to 120 µg/m3 
in all days exceeding this value (Limit for health protection of 2002/3/EC Directive) 

The benefit, in terms of attributable fractions, of reducing the daily maximum 8-hour moving 
average concentrations to 120 µg/m3 would be 0.02% on average for hospital respiratory 
admissions 15-64 years (figure 31). It would be 0.08% on average for hospital respiratory 
admissions >64 years (figure 32). 
 

Figure 31 Reduction of O3 daily maximum 8-hour moving average concentrations to 120 µg/m3 and 
impact on hospital respiratory admissions 15-64 years. Attributable fractions (%) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 32 Reduction of O3 daily maximum 8-hour moving average concentrations to 120 µg/m3 and 
impact on hospital respiratory admissions > 64 years. Attributable fractions (%) 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
2.2.2. Reduction by 10 µg/m3 in the daily maximum 8-hour moving average 
concentrations. 

The benefit of reducing the daily maximum 8-hour moving average concentrations by 
10µg/m3 would be 0.1% on average for hospital respiratory admissions 15-64 years. It would 
be 0.5% on average for hospital respiratory admissions >64 years. 
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2.3 Daily maximum 1-hour concentration (all year) and emergency room visits for 
asthma in people under 18 year. 

2.3.1 Reduction of O3 daily maximum 1-hour concentrations to a level of 180 µg/m3 in all 
days exceeding this value (information threshold of 2002/3/EC Directive) 

Athens, Ljubljana, Marseille and Rome would show a small benefit (above 0.08%) if O3 daily 
maximum 1-hour concentrations were reduced to a level of 180 µg/m3 in all days exceeding 
this value. 
 
Figure 33 Reduction of O3 daily maximum 1-hour all year to a level of 180 µg/m3 in all days exceeding 
this value 3 and impact on emergency room visits for asthma in people < 18 years. Attributable fractions 
(%). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.3.2 Reduction by 10 µg/m3 of the daily maximum 1-hour concentrations 

The benefit of reducing the daily maximum1-hour levels of ozone all year by 10 µg/m3 would 
be 1.14% in all the cities for emergency room visits for asthma in people under 18 year. 
 
 
Interpretation of findings 

 
Our HIA on outdoor air pollution in ENHIS follows the approach used in the Apheis project 
(www.apheis.net). Hereafter, we report the general philosophy of the Apheis approach, 
outlining the specificities of the new HIA for ENHIS. 
 

Objectives 
Our HIA on outdoor air pollution has two main objectives:  

1. Present a coherent methodology for local HIAs that the individual city-specific reports 
can use and refer to. 

2. Establish a standard basis for comparing findings across cities; and report similarities 
and differences regarding both the application of methodologies and the HIA findings. 

 
Causality assumption 

Our HIA provides the number of health events attributable to air pollution in the target 
population assuming that air pollution actually causes the observed health effects. The 
scientific basis for this hypothesis has been widely discussed in the literature. 
 

 

0.00%

0.02%

0.04%

0.06%

0.08%

0.10%

0.12%

0.14%

0.16%

Athe
ns

Barc
elo

na

Bilb
ao

Bord
ea

ux

Brus
se

ls

Bud
ap

es
t

Cop
en

ha
ge

n

Cra
co

w
Dub

lin

Goth
en

bu
rg

Ham
bu

rg

Inn
sb

ruc
k

Le
 H

av
re

Lil
le

Lis
bo

n

Lju
blj

an
a

Lo
nd

on
Ly

on

Mad
rid

Mars
eil

le
Pari

s

Prag
ue

Rom
e

Rott
erd

am
Rou

en

Sev
ille

Stoc
kh

olm

To
ulo

us
e

Vale
nc

ia

Vien
na

Attributable fraction



 46 

A conservative approach 
First, we only used exposure-response functions (E-R functions) or risk estimates that are well 
established (see Annex 1 Methodological guidelines).   
Second, regarding the health outcomes described as associated with air pollution, the 
attributable numbers were only calculated for total and cause-specific mortality in the general 
population and for postneonatal mortality in children. We used postneonatal mortality even if 
we expected the baseline frequency rates, and consequently the HIA related findings, to be 
low in most of the countries participating in this HIA, compared to other regions in the world. 
For the outcomes for which a population baseline frequency measure was not available or was 
not comparable between cities ((cough, lower respiratory symptoms, hospital respiratory 
admissions and emergency room visits for asthma), only attributable fractions (%) were 
calculated.  
Regarding the air pollutants that could be considered, in ENHIS it was decided to evaluate the 
effects of particulate pollution in children and the independent effects of ozone in children 
and in the general population. The HIA of particulate pollution in the general population was 
recently performed in Apheis-3. 
We used different pollution indicators in order to provide a range of possible impacts of air 
pollution on health using different exposure-response functions, different cities and different 
age groups. But it is of crucial importance that HIA findings shown for different scenarios and 
different pollution indicators not be added together. This is because the pollutants are highly 
correlated, some of the impacts provided by one indicator may already be included in another 
indicator, and some of the impacts provided in one scenario are already included in another 
scenario.  
Ozone measurements were taken in the cities not in suburban areas. In the vicinity of strong 
NOx emission sources where there is abundance of NO, O3 is “scavenged” and as a result its 
concentrations are often low in busy urban centres and higher in suburban and adjacent rural 
areas (WHO 2003). Consequently our HIA for ozone scenarios may underestimate the health 
impacts. 
 
Finally, in this HIA, an estimation of the long-term impact of outdoor air pollution on both 
mortality and morbidity has not been performed. It has been proven, especially for particles, 
that long term effects of air pollution account four times the short term effects, i.e. an increase 
of 10µg/m3 on chronic exposure to ambient PM2.5 has been associated with a 0.6%, 0.9% and 
1.14% increase in total, cardiovascular and lung cancer mortality, respectively (Pope et al, 
2002) 
 

Threshold considerations 
Recently WHO states, “In the past, the concept of no-effect thresholds played an important 
role in deriving air quality guidelines. The existence of such thresholds implies no effects of 
increasing air pollution until a “threshold” concentration is surpassed, at which stage risk 
rises. Thresholds are in principle an appealing concept that has also been used in defining air 
quality policies, such as in justifying the numerical value of air quality limit values. 
Nevertheless, recent epidemiological studies investigating large populations have been 
unable consistently to establish such threshold levels, in particular for PM” (WHO, 2004). 
 
For acute effects of O3, studies suggest effects to be particularly evident during summer, i.e. 
the season of higher ranges of concentrations. However, a clear threshold of no effect has not 
been defined for O3 either and if one exists it must be in the low ranges of natural background 
levels of O3. The current WHO air quality guideline for ozone of 120 µg/m3 as an eight-hour 
mean value does not represent a safe level of “no adverse effects”. This means that while 
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individuals may have different thresholds regarding their sensitivity to air pollution, at the 
general population level there is no threshold below which air pollution has no impact on 
health (Schwartz et al 2000, Daniels et al 2000), at least not within the scenarios considered in 
our HIA.   
Because the E-R functions used for PM10 in our HIA were linear and because there is little 
evidence from epidemiological studies on short-term effects of ozone to suggest a threshold at 
the population level, we did not assume any threshold in our calculations in ENHIS-1. And 
instead of choosing a single reference level, our HIA proposes a range of reference levels of 
air pollution used in different scenarios.  

 
Attributable numbers vs attributable fractions 

When possible, our HIA estimated the number of events that could be attributed to exposure 
to air-pollution in a specific city. We have expressed these numbers both in absolute terms 
directly related to the size of the population studied, and as rates per 100 000 inhabitants to 
allow comparisons between cities. When attributable numbers could not be calculated, a more 
general measure, the attributable fraction was used. The attributable fractions are only 
function of the exposure-response functions and of the air pollution levels in the cities.  
 

Exposure assessment  
Regarding exposure data, our HIA findings depend directly on the levels of particulate 
pollution measured. These levels vary widely as a function of the number and location of the 
monitoring sites, the analytical methods used, and the sites selected for our HIA. This 
explains the importance of using the Apheis guidelines to ensure comparability of the data. 
 
As described in Appendix 2 on exposure assessment, the exposure measurements used in 
ENHIS-1 were compared to and interpreted using the Apheis Guidelines on Exposure 
Assessment and the PSAS-9 guidelines for site selection and selection of monitoring stations. 
 
PM10 measurements and correction factors 
The PM10 measurement methods were reported completely. Automatic PM10 measurement 
methods (the ß-ray absorption method and the tapered oscillating microbalance method 
(TEOM)) were generally used; TSP was measured by the ß-ray absorption method in one city 
and by gravimetric method in another one.  
 
Only four cities (Barcelona, Copenhagen, Dublin and Vienna) used the European PM10 
reference method (gravimetric method) for their PM measurements. Because the E-R 
functions used for postneonatal mortality were taken from studies that used gravimetric 
methods, to be consistent, we had to correct the automatic PM10 measurements by a specific 
correction factor (local or, by default, European) in order to compensate for losses of volatile 
particulate matter. Cities where the information was available could use local correction 
factors. The final decision was taken with the advice of the local or national air pollution 
experts.  
 
Ozone measurements 
Ultraviolet absorption was used for ozone measurements. The O3 levels reported were quite 
low. This is an important consideration because ozone in the troposphere is not emitted 
directly into the air, it is formed by photochemical reactions from NOx and volatile organic 
compounds emission sources in the presence of heat and sunlight (EPA, 1997).  As a result, 
O3 is “scavenged” and its concentrations are often low in busy urban centres and higher in 
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suburban and adjacent rural areas. On the other hand, O3 is also subject to long-range 
atmospheric transport and is therefore considered as a trans-boundary problem (WHO 2003). 

 
 
Health outcomes and baseline rates 

 
Mortality data  
The information sources for mortality data were the national, regional or local mortality 
registries for all the cities. 
 
All-causes mortality remains our first choice for HIA because it is more robust, not subject to 
misclassification and easier to obtain. Cause-specific mortality was included to provide 
complementary information to enrich the mortality picture. Nevertheless, the delay to obtain 
validated total and cause-specific mortality data in some countries is very long and we were 
obliged to consider 2001 or 2002 as the most recent common year available in all the cities 
for our HIA. 
 
Because ENHIS focuses mainly on children, our HIA looked for ERFs on mortality in 
children and two references fulfilled the ERFs selection criteria: Lacasana 2005 (total and 
respiratory postneonatal mortality) and Woddruff 1997 (postneonatal Sudden Infant Death 
Syndrome). Postneonatal mortality includes the period from1 month to 1 year of life and was 
not available in all the cities, some provided infant mortality instead (period below 1 year) 
considering it as a good proxy of postneonatal mortality, although in these cities the result 
may lead to an overestimation of postneonatal mortality (in Madrid for eg., postneonatal 
mortality is around 37 % of infant mortality and more than 60% of infant mortality occurs in 
the first 28 days of life). 
We expected the baseline frequency rates for postneonatal mortality indicators to be low in 
most of the European countries participating in this HIA, compared to other regions in the 
world. We could not find precise and comparable statistics on postneonatal mortality (1 
month-1 year) for Europe and other regions in the world but we found infant mortality rates 
(<1 year) and considered them useful to give an idea of the ranges between different regions 
worldwide (United Nations, 2003).  
The infant mortality rates (deaths per 1000 live births) in Europe for 2000-2005 and 2005-
2010 projections were the lowest compared to Africa, Asia, Latin America and Oceania, but 
higher compared to North America (Table 14). 
Within Europe, Eastern Europe presents the highest mortality rates compared to Western, 
Northern and Southern Europe. In the 18 countries participating in this HIA, Romania 
presented by far the highest rates and Sweden the lowest ones (Table 15). 
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Table 14 Infant mortality rates in major areas of the world. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
UNITED NATIONS Population Division, Department of Economic and Social Affairs 
World Population Prospects: The 2002 Revision 
File 6:  Infant Mortality by Major Area, Region and Country,1950-2050 (deaths per 1,000 live births) 
POP/DB/WPP/Rev.2002/1/F6 
February 2003  
 

Table 15 Infant mortality rates in the Apheis countries involved in ENHIS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

UNITED NATIONS Population Division, Department of Economic and Social Affairs 
World Population Prospects: The 2002 Revision 

Apheis countries 
involved in ENHIS-1

2000-2005 2005-2010
Romania 20.0 17.0
Poland 9.1 8.2
Hungary 8.8 8.1
Greece 6.4 6.1
Portugal 6.1 5.7
Ireland 5.8 5.4
Italy 5.4 5.2
Czech Republic 5.6 5.1
Slovenia 5.5 5.1
United Kingdom 5.4 5.0
Spain 5.1 4.9
France 5.0 4.8
Denmark 5.0 4.8
Austria 4.7 4.5
Austria 4.7 4.5
Germany 4.5 4.4
Netherlands 4.5 4.4
Germany 4.5 4.4
Belgium 4.2 4.1
Sweden 3.4 3.3

Infant mortality rates
(deaths per 1000 live births)

World region
2000-2005 2005-2010

Africa 88.5 81.7
East Africa 96.6 89.0
Middle Africa 116 109.9
Northen Africa 48.7 41.5
Southern Africa 51.9 47.1
Western Africa 90 82.4

Asia 53.2 47.4
Eastern Asia 34.0 30.5
South Central Asia 68.2 60.9
South Eastern Asia 41.1 35.5
Western Asia 43.9 37.8

Europe 8.9 8.4
Eastern Europe 14.1 12.9
Northen Europe 5.4 5
Southern Europe 7.5 7
Western Europe 4.7 4.6
Latin America and 

the Caribbean 31.9 28.2
Caribbean 35.4 32.6
Central america 29.8 26.9
South America 32.5 28.4

North America 6.6 6.3
Oceania 25.9 23.2

Infant mortality rates
(deaths per 1000 live births)
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File 6:  Infant Mortality by Major Area, Region and Country,1950-2050 (deaths per 1,000 live births) 
POP/DB/WPP/Rev.2002/1/F6 
February 2003 
 
Hospital admissions data 
For a question of coherence with mortality findings, it was decided, with the experts’ advice, 
to include RRs for hospital admissions in the health impact assessment calculations, even if 
they were not statistically significant. More concretely, it was decided that if there was not 
any new RR published by the time of making the calculations, the RRs for respiratory hospital 
admissions from Anderson's meta-analysis (Anderson et al., 2004) could be used although not 
statistically significant. One explanation for the not statistically significant findings for 
respiratory hospital admissions could be an insufficient statistical power of the studies. 
We have selected hospital admissions for residents of each city with discharge diagnoses of 
respiratory diseases (ICD9: 460-519; ICD10: J00-J99) for <15 years, 15-64 years and > 64 
years. Whenever possible we only used emergency admissions as being more specifically 
related to air pollution. 

 
The cities obtained data from registries. Completeness in hospital admissions registries was 
of 95% or more in 8 cities (Bilbao, Budapest, Dublin, Gothenburg, Madrid, Stockholm, 
Innsbruck and Vienna); 90% or greater in 9 cities (Bordeaux, Le Havre, Lille, Lyon, 
Marseille, Paris, Rouen, Toulouse and Valencia). In 12 cities (Athens, Cracow, Ljubljana, 
London, Rome, Seville, Brussels, Copenhagen, Hamburg, Lisbon, Prague and Rotterdam) 
this information was not provided. Twenty-eight cities run a Quality Control Programme, 
Athens and Cracow did not provide this information. 
 
Only 9 cities differentiated emergency hospital admissions (Barcelona, Bilbao, Dublin, 
Gothenburg, London, Madrid, Seville, Stockholm and Valencia). Yet, for 18 cities, it was not 
possible to distinguish between emergency and total admissions and four cities could not 
estimate the impact on hospital admissions. 
 
Methodologically speaking, statistical analyses of the APHEA-2 cities showed no significant 
heterogeneity in the estimated RR of hospital admissions between cities that reported general 
hospital admissions and those that reported emergency hospital admissions only (Atkinson 
2001, Le Tertre 2002).  This might seem surprising initially but in fact general admissions 
include both planned and emergency admissions, and when controlling for season, we also 
control for general trends for both, leaving emergency admissions and some background 
noise.  Nevertheless, for HIA purposes it can modify the number of attributable cases because 
this number depends directly on the number of observed hospital admissions.  
 
The main problems for hospital admissions comparability remain the differences in 
population coverage by the registries in the cities and the difference in the availability of 
information in the registries (emergency vs general admissions). 
 
Because the sources of hospital admissions data and the coverage of hospital registries differ 
between cities, it was decided to present only attributable fractions in this general report. It 
should be noted that the AFs were calculated for all the cities even if hospital admissions data 
was not available (this information was not required for AFs’ calculations). In the city-
specific reports of those cities that could gather data on hospital admissions, the attributable 
numbers for hospital admissions have been calculated.  
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Other morbidity outcomes 
 

Emergency room visits for asthma < 18 years. 
This indicator was available only in four of the 31 cities involved in this HIA. 
 

Cough 5-17 years 
All the cities except London could not accede to this information from a routine source.  
 

Lower respiratory symptoms 5-17 years 
The figures are the same for LRS although some surveys were conducted in Budapest, 
Cracow, Gothenburg, Rome, Stockholm, Lisbon and Prague but they were not comparable 
because they did not always use the same methodology. 
 
 

Choosing the exposure-response functions 
 
As a reminder, the criteria to select the ERFs were the following: 
 It was considered preferable to use summary estimates from meta-analysis  
 Only original studies involving great populations were deemed suitable for HIA 
 Only statistically significant estimates were selected for HIA (In meta-analysis this 

applies to the summary estimates), with the exception of hospital admissions (see above). 
 
According to the assessment about causality made by the experts panel of ‘The Review Of 
Health Impact of Air Pollution on Children’ (WHO, 2004), the children-outcomes for which 
there is sufficient evidence to infer causal relationship with air pollutants are the followings: 
 Particulate pollution and respiratory deaths in the post-neonatal period. 
 Air pollution and adverse effects on lung function development: both reversible and 

chronically decreased lung growth, with clearer relationships for particulates and traffic 
related air pollution. 

 Air pollution and aggravation of asthma, mainly to exposure to particulates and ozone 
 Bronchitis and cough due to particulate exposure 

 
For children, the most reliable estimates were the results from Lacasaña meta-analysis 
(2005) for all and respiratory causes, and from Woodruff’s (1997) estimate for Sudden Infant 
Death Syndrome (SIDS). Anderson’s meta-analysis (2004) provided a summary RR estimate 
based on three studies for respiratory hospital admissions in children 0-15 years. CARB 
(2004) provided a meta-estimate for emergency room visits for asthma in people under18 
years based on four studies. Summary estimates were calculated for children by Ward and 
Ayres (2004) for lower respiratory symptoms and cough in children 5-17 years. 
 
For general population, Anderson’s meta-analysis, APHEA2 and Bell’s study gave 
meaningful results. Concordance between them was quite high, though estimates tend to be 
bigger in Europe than in the U.S.A. Estimates for all cause mortality from Anderson’s meta-
analysis were not statistically significant, while APHEA2 (Gryparis, 2004) gives statistically 
significant estimates for total, cardiovascular and respiratory mortality for the summer period.  
APHEA2 results on mortality (not included in Anderson’s metaanalysis) were deemed to be 
the most adequate for HIA within ENHIS-1 project. Anderson et al (2004) provided combined 
estimates for respiratory admissions in 15-64 yr and >64 yr groups. 
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Transferability of E-R functions  
The question of transferability of E-R functions is not a matter of concern for short-term 
exposure since most of the cities are some of the cities where the E-R functions were 
estimated.  
For postneonatal mortality we used the Lacasaña meta-analysis (2005) that provided combine 
estimates from different regions in the world and for both acute and chronic exposure effects 
of PM10 on postneonatal mortality for all and respiratory causes. Highly consistent results 
were found regardless of the different study designs used. 
And we used Woodruff’s (1997) estimate for SIDS for being an original research based on a 
very large population results but the question of transferability of estimates between the U.S. 
and Europe raises uncertainties, since the particulate mixtures and populations can differ 
between the two continents.  
 
Also relevant for transferability are differences in methods used in the U.S. and Europe for 
exposure measurement, e.g., PM gravimetric vs automatic methods. We used a correction 
factor for PM10 observed values to compensate for losses of volatile particulate matter. But, 
on the other hand, the application of this correction factor may be another source of 
uncertainty in our HIAs.  
 

Statistical tools 
 
For our HIA statistical methods, we used WHO guidelines (WHO 2001) as a starting point 
and also developed our own standardised statistical and HIA guidelines (Medina et al. 2001). 
Each centre got an excel spreadsheet and the corresponding guidelines for HIA calculations 
(Annex 4). 
 
 
Answering key questions 
 

Impact of ozone 
 
In the framework of the CAFE programme, a WHO working group was convened to review 
systematically the most recent scientific evidence on the adverse effects of particulate matter, 
ozone and nitrogen dioxide (WHO 2003, WHO 2004). Based on the HIA findings of outdoor 
air pollution conducted in ENHIS-1 we report and comment some of the questions addressed 
by this working group and by the US EPA (1997).  
 

1) Why are children at high risk? 
 
Our HIA focused on children because they are at high risk of suffering adverse effects of air 
pollution owing to their potentially high susceptibility:  
 The average adult breathes 13,000 liters of air per day. Children breathe even more air 

per pound of body weight than adults.  
 They have increased ventilation playing and exercising outside. 
 Because children's respiratory systems are still developing, the development and growth 

of the airways and alveoli are more vulnerable and they are more susceptible than adults 
to environmental threats.  

 The immune system is still immature. 
 For asthmatics children having an attack, the pathways of the lungs become very narrow 

and ozone and particulate matter can aggravate asthma, causing more asthma attacks, 
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increased use of medication, more medical treatment and more visits to hospital 
emergency clinics.  

Our HIA intended to evaluate the impact of air pollution on asthma and respiratory symptoms 
but the information on these outcomes in the cities covered by the HIA was very weak. In 
terms of attributable fractions, the reduction of daily 1-hour maximum levels of ozone (all 
year) by 10 µg/m3 would be associated with a decrease of 1.14% of emergency room visits for 
asthma <18 years. 

 
2) Is there new scientific evidence to justify reconsideration of the current WHO 
Guidelines for ozone (O3)? 

The current WHO Air quality guidelines (AQG) (WHO, 2000) for O3 provide a guideline 
value of 120µg/m3 (60 ppb), based on controlled human exposure studies, for a maximum 8-
hour concentration. The AQG also provide two concentration-response tables, one for health 
effects estimated from controlled human exposure studies and one from epidemiological 
studies. No guideline for long-term effects was provided. Since the time these guidelines were 
agreed, there is sufficient evidence for their reconsideration. Issues to be considered are: the 
averaging time(s) for the short-term guidelines and their associated levels, the concentration-
response functions used in the tables, the outcomes included in the concentration-response 
tables, whether a long-term guideline and/or complementary guidelines (e.g. restricting 
personal activity) should be adopted. Recent epidemiological studies have strengthened the 
evidence that there are short-term O3 effects on mortality and respiratory morbidity and 
provided further information on exposure-response relationships and effect modification. 
There is new epidemiological evidence on long-term O3 effects and experimental evidence on 
lung damage and inflammatory responses. There is also new information on the relationship 
between fixed site ambient monitors and personal exposure, which affects the interpretation 
of epidemiological results. 
 
Our HIA confirms the need for reconsideration of the WHO Guidelines for ozone. All other 
things being equal, in the 30 cities that could provide ozone measurements, reducing the daily 
8-h maximum levels of ozone to 120 µg/m3 would prevent respectively 80, 48 and 21 
premature deaths for total, cardiovascular and respiratory mortality in the general population, 
while an absolute reduction by 10 µg/m3 would increase considerably these numbers, 
respectively 567, 333 and 174 deaths that could be prevented in the 30 cities totalling more 
than 45 million inhabitants.  
Very recently, in the July issue of Epidemiology, three original articles on ambient ozone 
levels and mortality relationships have been published (Bell et al, 2005; Ito et al, 2005; Levy 
et al, 2005). They are three meta-analyses including an extend amount of data from different 
countries. The studies have been performed by three different teams commissioned by EPA 
(The Editors. Epidemiology 2005). Using different, but not exclusive, data sets and different 
statistical approaches the authors found similar results of the impact of ozone on mortality: a 
clear effect in the summer period, but not in winter, and also an independent effect from 
particulates, with comparable estimates to the ER functions used in our HIA (Gryparis et al, 
2004). As stated in the accompanying editorial of this July’s issue of Epidemiology (Bates, 
2005) this amount of evidence, point to an urgent need to develop effective actions to reduce 
public exposure to ozone. 
Regarding hospital respiratory admissions, the attributable fractions when reducing the daily 
8-h maximum levels of ozone to 120 µg/m3 would be 0.02% for patients 15-64 years and 
0.08% for patients over 64 years. An absolute reduction by 10 µg/m3 would lead, all other 
things being equal, to a reduction of 0.10% for the patients 15-64 years. It would be 0.5% for 
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patients over 64 years. These quite low figures for hospital admissions are the result of the 
non significant ERFs chosen from the meta-analysis of Anderson et al. 2004. 
 

3) Are the current limit values sufficient to ensure no adverse health effects? 
The WHO review reconfirmed that exposure to particulate matter and ozone poses a 
significant risk to human health at concentration levels common in Europe today. Thus, it can 
be concluded that further reductions in air pollution will have significant health benefits, even 
in regions where levels are well below current European Union (EU) limit values for PM and 
target values for ozone. Current air quality standards are to a large extent based on the 
concept of an effect threshold, below which significant health effects are not likely to occur. 
As stated above, no such threshold is evident for PM and ozone. Therefore, even if the limit 
/target value is not exceeded significant health impacts, including a substantial reduction in 
life expectancy, are to be expected. Conversely, a reduction in pollutant concentrations below 
the current standards should result in health benefits. 
 

4) Should we focus on summer smog ozone peaks? 
WHO working group reported that traditionally, the interest of the general public and policy-
makers in ambient ozone has focussed on high peak levels, which usually occur during hot, 
dry periods in the summer. Recent evidence suggests, however, that ozone levels lower than 
those experienced during episodes of “summer smog” may have considerable effects on 
human health. Time-series studies have demonstrated linear or near-linear relationships 
between day-to-day variations in ozone levels and health end-points even at low levels of 
exposure. As there are usually many more days with mildly elevated concentrations than days 
with very high concentrations, the largest burden on public health may be expected with the 
former rather than the latter. Consequently, abatement policies should not only focus on the 
few days with high peak concentrations but should aim to reduce ozone levels throughout 
the summer season. 
 
In our HIA, we can illustrate questions 4) and 5) with three examples. In the city with the 
highest daily 8-h max ozone mean levels, Athens (109 µg/m3), 30% of the days in the summer 
period (1 April-1 September) exceeded levels above 120 µg/m³ and these levels were 
associated with 40% of the total impact on premature mortality, 60% of which is due to levels 
that comply with the air quality guidelines (figure 34).  
 

Figure 34 Distribution of daily summer ozone levels (max 8h) and associated total mortality (%) in Athens 
2001. 
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On the other hand, in Barcelona, the city showing the lowest daily 8-h max ozone mean levels 
(40.7 µg/m3), no exceedances above 120 µg/m³ were observed in the summer period (1 April-
1 September) and 100% of the total impact on premature mortality was observed for levels 
between 30 and 80 µg/m³ that comply with the air quality guidelines (figure 35). 
 
Figure 35 Distribution of daily summer ozone levels (max 8h) and associated total mortality (%) in 
Barcelona 2002. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Finally, in a city with daily 8-h max ozone mean levels of 74 µg/m3, Budapest, 2% of the days 
in the summer period (1 April-1 September) exceeded levels above 120 µg/m³ and these 
levels were associated with only 2% of the total impact on premature mortality, 98% of which 
is related to levels that comply with the air quality guidelines (figure 36).  
 
Figure 36 Distribution of daily summer ozone levels (max 8h) and associated total mortality (%) in 
Budapest 2001. 
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Hence, in these examples, we can see that, although behaving differently among the cities, the 
impact of air pollution episodes is not the main issue in terms of public health. 

 
5) To what extent is mortality being accelerated by long- and short-term exposure to 
O3 (harvesting)? 

Long-term O3 effects have been studied in two cohort studies. There is little evidence of an 
independent long-term O3 effect on mortality so that no major loss of years of life is expected. 
The issue of harvesting, i.e. the advancement of mortality by only relatively few days, has not 
been addressed in short-term exposure studies of O3. 
 
Our HIA could not evaluate the long-term impacts of ozone exposure. 
 
 

 
Impact of PM10 

 
Regarding PM10, Apheis-3 (Medina et al., 2005) answered the following questions. We 
complete them based on our findings for ENHIS-1.  

 
1) What’s more important: Long-term or short-term? Number of deaths, attributable 
fractions or gain in life expectancy, others? 

 
Long-term vs. short-term 
When interpreting the findings on annual mortality, we saw that the main effects of air 
pollution are associated with long-term exposure. Most of the acute effects on mortality are 
included in effects of long-term exposure and represent around 15% of these chronic effects, 
when judged in terms of the number of attributable cases. But not all short-term health 
impacts are included in the long-term impacts (Medina et al 2004, Kunzli et al. 2001). It was 
interesting to note that the cumulative short-term impact over up to 40 days was more than 
twice that found using only 2 days of exposure follow-up (Zanobetti et al. 2002), showing that 
air pollution does not simply displace mortality by a few days. Consequently, omitting E-R 
functions from time series would lead to under-estimating the short-term impact on mortality 
(Table 15). 
 
Table 16. Apheis-3 findings for PM10.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Number 
of deaths

Number of 
deaths/
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year
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Reduction to 50 ** µg/m3

/40** µg/m3 559 2 1150 3 8550 24
Reduction to 20 µg/m3 2580 7 5240 15 21385 60
Reduction by 5 µg/m3 868 2 1739 5 6143 17
Reduction to 50 µg/m3 412 1 877 2
Reduction to 20 µg/m3 1741 5 3458 10
Reduction by 5 µg/m3 527 1 897 2
Reduction to 50 µg/m3 87 0.2 288 1
Reduction to 20 µg/m3 429 1 1348 4
Reduction by 5 µg/m3 162 0.5 489 1

PM10 

All causes mortality*

Cardiovascular mortality

Respiratory mortality

Cumulative 
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Our HIA in ENHIS focussed on short-term effects of PM10 and ozone except for postneonatal 
mortality, where mortality occurring within the first year of life is considered. This is in line 
with the definition of postneonatal mortality. The epidemiological studies that establish the 
association between air pollution and postneonatal mortality integrate, by design, the (not 
further specified) combination of short-term and potential sub-acute cumulated effects. 
 
Attributable Fractions/Number of deaths/Gain in life expectancy/Other indicators 
Attributable cases are often interpreted as the preventable fraction, meaning those that would 
have been prevented had exposure been removed. However, caution should be used with such 
an interpretation. First, the benefit of removing a particular exposure can only rarely be 
estimated. The benefit may be achieved much later than predicted, or not to the full extent 
predicted. In our case, lower air pollution levels would take years to be fully achieved. 
Second, the attributable risk estimation does not take competing risks into account. Removing 
one risk factor, e.g., air pollution, will increase the relative importance and contribution of 
other risks and causes of morbidity and mortality. Accordingly, for multicausal diseases it is 
well known that the sum of attributable cases across several risk factors does not add up to 
100% but may be larger. Nevertheless, recent intervention studies (Heinrich et al. 2002, 
Hedley et al. 2002, Clancy et al. 2002, Friedman et al. 2001) do indicate the reduction in 
mortality and morbidity after decreases in air pollution. 
 
For the time being, expressing mortality findings in terms of “premature” deaths per year is 
still an easy-to-understand way of communicating health/mortality impacts. It gives a picture 
at one point in time. Expressing mortality findings in terms of expected gain in life expectancy 
provides a more dynamic picture. 
 
Our HIA expressed the findings in terms of “premature” or anticipated deaths per year but 
because it was recently done in Apheis-3, we did not calculate the expected gain in life 
expectancy. For those outcomes for which baseline frequency measures were not available or 
were not comparable, a more general measure of the impact was used, the attributable fraction 
that expresses the findings in percentages and do not allow providing the actual numbers in 
each city.  
 
In future HIAs, besides the attributable numbers, fractions and gain in life expectancy, we 
should consider the possibility of calculating also disability adjusted life years used by WHO 
to assess the global burden of diseases associated with different causes (Murray et al. 2002, de 
Hollander et al 1999). This metric is a variant of the quality adjusted life years (QALYs) that 
measure morbidity as a reduction of quality of life over a period of life. A new metric 
suggested by Hubbell (2005) at the USEPA, the “fair QALYs”, aggregates life years saved 
and improvements in quality of life.   
 

2) Implications for policy making: particulate pollution indicators and limit values 
 
PM vs. BS 
There is substantial toxicological and epidemiological evidence of the effects of PM on 
mortality and morbidity. And it has been highlighted that primary, combustion-derived 
particles have the highest toxicity (WHO 2004).  
 
The European Commission regulates PM10 levels. Unfortunately, black smoke regulation has 
ceased, and no European Directive is planned for BS by 2005 or by 2010. Nevertheless, this 
air-pollution indicator, which has been measured for many years in most European cities, 
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represents small black particles (less than 4 µm in size) with measurable health effects and 
may be considered as a good proxy for traffic-related air pollution closely related to diesel 
engine exhaust in urban areas (WHO 2003).  
 
Our HIA focussed on PM10 in children, and we consider it as an indicator of the particulate 
exposure. We could study the impact of air pollution on postneonatal mortality and the 
findings were not negligible. All other things being equal, reducing the annual mean value of 
PM10 by 5 µg/m3 in all the cities covered by this HIA, totalling almost 46 million inhabitants, 
would decrease the number of total postneonatal deaths by 23, for respiratory postneonatal 
deaths the reduction would be of 5 deaths and for Sudden Infant Death Syndrome it would be 
of 7. Because the scientific evidence is not strong enough, our HIA did not evaluate the 
effects on birth weight, pre-term births and intrauterine growth retardation. 
Given the evidence currently available, policymakers should consider the air-pollution 
mixture as a whole for setting standards, and not favour some air-pollutant indicators over 
others.  
 
 
PM10: Meeting 2005 and 2010 European limit values 
In our HIA, the European annual limit value of 40 µg/m3 for PM10 is still exceeded in a few 
cities in southern and Eastern Europe, although 26 of the 31 cities that measured PM10 already 
meet the annual cut-off of 40 µg/m3. However, excepting the two Swedish cities, Hamburg 
and London, the 2010 annual limit value of 20 µg/m3 for PM10 is exceeded in most of the 
cities.  
 
 
Conclusion 
 
Following Apheis-3 guidelines, we established a good basis for comparing methods and 
findings between 31 cities in Europe in ENHIS. 
 
To provide a conservative overall picture of the impact of urban air pollution on public health 
in Europe, like its predecessors Apheis-2 and Apheis-3, the HIA in ENHIS used a limited 
number of air pollutants and health outcomes for its HIAs.  
 
Our HIA in ENHIS with special emphasis on children added more evidence to the findings 
from Apheis-2 and 3 and other HIAs performed in Europe that air pollution continues to pose 
a significant threat to public health in urban areas in Europe.  
 
The main obstacle to be creating a more complete picture of the health impacts of outdoor air 
pollution in Europe remains the availability of morbidity data sources. Our study stresses that 
local, national and European public health authorities should advocate: 
 Reducing the time needed to obtain validated total and cause-specific mortality data in 

some countries 
 Producing more-uniform hospital-admissions statistics in Europe  
 Accessibility, preferably o, a routine basis, to other important morbidity indicators, such 

as asthma attacks and respiratory symptoms, using standardised methodology.  
  
Our HIA findings continue to demonstrate that incentives to reduce PM10 levels in the short 
and medium terms are needed to help reduce air-pollution levels further. A coordinated 
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initiative by European legislators and national and local policy-makers could help achieve this 
goal. 
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Madrid: José Frutos García García, Laura Lopez Carrasco, Department of Environmental 
Health, Belén Zorrilla Torras, Ana Gandarillas Grande, Ana Robustillo Rodela, Department 
of Epidemiology. Department of Epidemiology, Institute of Public Health, Regional Ministry 
of Health, Madrid Regional Government, Madrid, Spain.  
 
Prague: Ruzena Kubinova, Vladimíra Puklová,, Helena Kazmarová, Environmental Health 
Centre, National Institute of Public Health, Prague, Czech Republic 
 
Rome: Ursula Kirchmayer and Paola Michelozzi, ASL RM/E Azienda Sanitaria Locale Roma 
E (Local Health Authority Roma E), Rome, Italy 
 
Rotterdam:  Ingrid Walda Municipal Health Service Rotterdam and Reind Van Doorn, Health 
Protection Agency, Rotterdam, The Netherlands 
 
Seville: Antonio Daponte, Silvia Toro, Andalusian School of Public Health, Granada, Spain 
 
Sweden (Stockholm/Gothenburg): Bertil Forsberg, Lars Modig, Umeå University, 
Department of Public Health and Clinical Medicine, Umeå, Sweden  
 
Valencia: Ferrán Ballester, Francisco Garcia, Carmen Iñíguez, and José Luis Bosch (City 
Council), Valencian School of Health Studies, Valencia, Spain   
 

Experts on Outdoor Air Pollution (OAP) 
 
Ferran Ballester: Valencian School of Health Studies, Valencia, Spain   
Sylvie Cassadou: National Institute of Public Health Surveillance, InVS, Toulouse, France 
Fintan Hurley: Institute of Occupational Medicine, Edinburgh, Scotland, UK 
Nino Künzli: University of Southern California, Division of Occupational and Environmental 
Health, Los Angeles, CA,USA  
Odile Mekel: Institute of Public Health North Rhine-Westphalia NRW (lögd), Bielefeld, 
Germany 
Hans-Guido Mücke: WHO Collaborating Center (Air)-Federal Environmental Agency, 
Berlin, Germany 
Nikolaos Stilianakis: Institute for Environment and Sustainability, European Commission – 
JRC, Ispra, Italy 
 

Contact 
Dr Sylvia Medina, programme coordinator 
Dept. of Environmental Health, French Institute for Public Health Surveillance, Institut de 
Veille Sanitaire (InVS), 12 rue du Val d'Osne, 94410 Saint-Maurice Cedex, France. email: 
s.medina@invs.sante.fr. fax: +33-1-41-79-67-68. 
 
Twenty two Apheis centres contributed to the HIA of OAP totalling 31 participating cities of 
18 European countries (Figure A).  
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Figure A.  APHEIS centres by country participating in ENHIS-1 
Country Centres Cities 
Austria Vienna Innsbruck 

Vienna 
Belgium Brussels Brussels 
Czech Republic Prague Prague 
Dennmark Copenhagen Copenhagen 
France France (PSAS-9 Programme) Bordeaux 
  Le Havre 
  Lille 
  Lyon 

Marseille 
Paris 
Rouen 
Toulouse 

Germany Hamburg Hamburg 
Greece Athens Athens 
Hungary Budapest Budapest 
Ireland Dublin Dublin 
Italy Rome Rome 
Netherlands Rotterdam Rotterdam 
Poland Cracow Cracow 
Portugal Lisbon Lisbon 
Romania Bucharest Bucharest 
Slovenia Ljubljana Ljubljana 
Spain Barcelona Barcelona 
 Bilbao Bilbao 
 Madrid Madrid 
 Seville Seville 
 Valencia Valencia 
Sweden Sweden Gothenburg 

Stockholm 
United Kingdom London London 
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Report of Drinking Water Pollution and Health 
 
Summary and Key Findings 
The feasibility of conducting a Health Impact Assessment (HIA) of drinking water pollution 
(DWP) focussing mainly on children was assessed in ENHIS countries. The project reviewed 
the available evidence and methods for the assessment of drinking water related health 
effects, identified gaps in scientific knowledge and the limitations of present tools, and made 
recommendations for choice of methods.  
 
The findings of this feasibility study suggested that health risks from exposure to DWP might 
be considerable, mainly in children. Young children, infants in particular, drink more fluid per 
kg of body weight than adults. Very young children have not yet a fully developed immune 
system, making them less capable to fight microbes that may occur in drinking water. These 
microbes can induce diarrhoea and vomiting, which may cause dehydration. In addition, other 
organ systems including reproductive, digestive, and central nervous systems continue to 
develop after birth. Certain chemical contaminants may affect the development of these 
systems and affect learning, motor skills, and sex hormones during important growth stages.  
The risk for children’s health from potential contaminants is the most important factor 
considered when developing drinking water standards. For example, standards for lead, 
nitrates, and nitrites are based specifically on their risk to children because they are the most 
vulnerable to these contaminants. 
 
In the literature review on specific drinking-water pollutants, although the number of 
pollutants identified in drinking water is very high, very few have been studied in relation 
with the health effects in humans via ingestion of contaminated water. A body of 
epidemiological literature exists for some of these pollutants, but the interpretation of the data 
is often confusing and controversial.  
 
Biological pollution, turbidity and chemical pollution were studied. The selected chemical 
parameters for this project were inorganic arsenic, lead, disinfection by-products, nitrates, 
pesticides and copper.  The principal public health concern is microbial contamination, which 
can affect large number of people. Chemical contamination of drinking water may also have 
effects on health, although in general these tend to be chronic and include a wide range of 
disease. 
 
The epidemiological studies address mixtures of agents and the identification of which 
specific components of a mixture are associated with any adverse effect is an important 
challenge. Given the complexity of most drinking water chemical exposures, this area will 
continue to be a major uncertainty in the interpretation of epidemiological studies.  
Regarding the question of mixtures, one should consider not only possible addition of toxic 
potency of single toxic substances, but also possible antagonistic effect of some toxic 
substances as well as protective effect of some natural constituents of drinking water. 
Even if the exposure level would be accurately known, the understanding of the reported 
effects on human health is often incomplete, because epidemiological studies commonly 
compare populations not individuals. Also, it is difficult to consider other risk factors in these 
types of studies.  
 
In conclusion, the relationship between the selected pollutants in drinking water and health 
effects is not documented well enough to allow us make any HIA, and more epidemiological 
research is needed to obtain reliable exposure-response functions (ERFs). 
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A questionnaire was used to determine the availability of information needed for HIA in each 
ENHIS country. All the countries participating in this study, with the single exception of the 
Netherlands, answered the questionnaire.  
 
General information on drinking-water data is available for all the countries. National 
institutions provided information on health data. In general, the last available year for hospital 
admissions and mortality is 2003 or 2004 in all countries, except for mortality in France 
(2001) and Spain (2002). All countries record cancer cases in registers at national, regional or 
local level. 
 
Regarding the population served by “treated drinking water” under control, special attention 
should be paid to untreated water, which can be harmful to the health of the population in 
Austria (5%), Czech Republic (10%), Finland (10%), France (<1%), and Romania (35%). 
Almost two million people may be at risk of developing a waterborne disease in ENHIS-1 
countries due to the consumption of untreated drinking water that may contain agents that 
produce disease in humans. 
 
The provision of safe drinking water is an important challenge in ENHIS countries. 
Nonetheless, outbreaks of waterborne disease and incidences of chemical contamination of 
drinking water continue to occur, although the real burden of waterborne disease is not 
known.  
 
The microbiological quality of drinking water was reported to be a particular concern, and a 
major public health priority in ENHIS countries for both children and adults. Microbiological 
indicators, as Escherichia coli, Enterococci or Clostridium sufite reductors, are used as a 
crucial monitoring tool for assessing the potential presence of pathogenic organisms in 
drinking water. Detection and investigation of outbreaks are generally poor in most ENHIS 
countries. 
 
Regarding chemical pollution in drinking water and characteristics of the exposed population 
reported by ENHIS-1 countries, nitrate is a threat in drinking water in most of the ENHIS-1 
countries. Other chemical parameters of concern are chloroform, fluoride, arsenic, 
trihalomethanes, pesticides, boron, copper, lead, nickel, tetrachloroethene and trichloroethene. 
Also, characteristics of potentially exposed populations to specific drinking water pollutants 
that are a threat for health were not available in most of the countries. 
 
A case study producing estimates for health risk assessment (HRA) and environmental burden 
of disease (EBD) due to inorganic arsenic in drinking water was carried out in Puy de Dôme 
(France).  
 
The results for HRA showed that, for lifetime exposure under normal (mean) exposure 
patterns, there would be an increase of 11.8 per 100 000 skin cancers in the exposed general 
population of Puy de Dôme over 70 years (4.3 per 100 000 in children). For an extreme (P95) 
ingestion, this number would be 29 cases per 100 000 in general population, and 12.1 per 
100 000 in children.  
 
For arsenic concentrations higher than 30 µg/L, a HQ>1 would indicate that the estimated 
dose excess the safe dose and skin diseases and vascular complications may be expected in 
general population and adult age group (>15 years old). For concentrations of arsenic higher 
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than 20 µg/L, a HQ>1 was found in children (of body weight 30.2 kg), and we can expect 
negative health effects for smaller children even at lower arsenic levels.  
 
The findings show that for non-carcinogenic health outcomes (skin diseases and vascular 
complications) the impacts are higher in children than in older age groups. The risk for 
developing negative health effects for children and adults was especially significant under the 
worst-case scenario (extreme consumption of drinking water).  
 
Once the number of attributable cases from exposure to inorganic arsenic was estimated by 
HRA method, the number of Disability Adjusted Life Year (DALYs) could be estimated for 
the EBD, provided that the duration of disease and its severity weight are known. Under the 
worst-case scenario (extreme consumption of drinking water), the disease burden in Puy de 
Dôme for skin cancer associated with oral exposure to arsenic was 5.4 or 1458 DALYS for 
morbidity or mortality respectively. 
 
In conclusion, the lack of specific ERFs hinders the development of HIA on European 
population and more epidemiological research is needed to provide them. Future 
epidemiological studies should focus on the impacts on children as a special group to better 
quantity the health impact. In the meantime, HRA and/or EBD can be used to show the 
usefulness of quantifying the human damage due to DWP for public health purposes. From 
our experience, when estimating the health impacts of environmental pollution, HIA is 
preferable to HRA, and EBD should be used for comparative risk assessment from different 
environmental factors. 
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Introduction 
 
The purpose of this study was to assess the feasibility of conducting a Health Impact 
Assessment (HIA) of drinking water pollution (DWP) in the framework of the ENHIS project 
(WP5) with a special focus on children.  
 
The study was conducted in eight ENHIS countries (Austria, Czech Republic, Finland, 
France, Hungary, Poland, Romania and Spain) and one ENHIS European region (North-
Rhine Westphalia, Germany). 
 
The project reviewed the available evidence and methods for the assessment of drinking-
water related health effects, identified the gaps in scientific knowledge and the limitations of 
present tools, made recommendations for choice of methods and carried out, where feasible, a 
national case study, producing estimates of the burden of disease due to drinking-water 
pollution.  

 
Objectives 

 
More concretely, the main objectives of this study were: 
 
 To elaborate an inventory of the impact assessment studies related to DWP. 
 To identify relevant drinking water pollutants. 
 To select appropriate health outcome(s). 
 To obtain the most robust and pertinent exposure-response functions (ERFs) from the 

available epidemiological studies. 
 To identify any gaps in research knowledge and make recommendations for future 

research.  
 To determine the availability of information needed for HIA in each ENHIS European 

country. 
 To carry out, where feasible, a national case study to estimate the burden of disease due to 

drinking-water pollution. 
 To make recommendations for HIA on DWP. 

 
The five appendices to the feasibility study on HIA on drinking water pollution are available 
upon request and are presented on the Sharepoint http://enhis.ecehbonn.euro.who.int/. 
 
Appendix 1: Impact Assessment Studies Related to Drinking water pollution (7 pages) 
Contents 
 Presentation and description of a situational analysis of the use of HIA for water pollution. 
 Selection of experiences and examples from the existing literature. 

 
Appendix 2: Literature review on specific parameters in drinking water: toxicological 
evidence (41 pages) 
Contents 
 Summary of the toxicological evidence on the effects of oral exposure to the selected 

chemical parameters; inorganic arsenic, lead, disinfection by-products, nitrates, pesticides 
and copper. 
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Appendix 3: Literature review on specific parameters in drinking water: epidemiological 
evidence (28 pages) 
Contents 
 Identification of relevant drinking water pollutants for which significant human exposure 

in Europe is expected to occur, based on a review of available epidemiological studies on 
biological pollution, turbidity and chemical pollution.  

 Selection of appropriate health outcomes from the available epidemiological studies. 
 To obtain the most robust and pertinent exposure-response functions (ERFs) from the 

available epidemiological studies. 
 
Appendix 4: Questionnaire sent to ENHIS-1 countries on drinking water data availability (40 
pages) 
Contents 
 Feasibility questionnaire for Health Impact Assessment of Drinking Water Pollution in 

European countries to identify drinking water pollution, to detect the human health effects 
and to estimate the burden of disease caused by the pollution in drinking water. 

 The questionnaire requested information on, among others, data availability and sources 
(drinking water and health), drinking water supply to the population, main types of 
treatment techniques used to reduce or eliminate biological and chemical pollution in 
drinking water and the surveillance system implemented for water borne diseases. 

 
Appendix 5: Evaluation of drinking water data availability (31 pages) 
Contents 
 Presentation of the findings from the Feasibility questionnaire for Health Impact 

Assessment of Drinking Water Pollution in European countries. 
 
 
Methodology 

 
Definition of drinking water and exemptions 

 
For the purposes of this project, the definition of drinking water and exemptions was applied 
following the Council Directive 98/83/EC of 3 November 1998 on the quality of water 
intended for human consumption.  
 
According to the European Directive, “water intended for human consumption” shall mean 
(article 2):  
 

a) all water either in its original state or after treatment, intended for drinking, cooking, 
food preparation or other domestic purposes, regardless of its origin and whether it is 
supplied from a distribution network, from a tanker, or in bottles or containers;  

b) all water used in any food-production undertaking for the manufacture, processing, 
preservation or marketing of products or substances intended for human consumption 
unless the competent national authorities are satisfied that the quality of the water 
cannot affect the wholesomeness of the foodstuff in its finished form.  

 
Article 3 of this Directive shall not apply to: 
 

a) natural mineral waters recognised as such by the competent national authorities, in 
accordance with Council Directive 80/777/EEC of 15 July 1980 on the approximation 



 70 

of the laws of the Member States relating to the exploitation and marketing of natural 
mineral waters; 

b) waters which are medicinal products within the meaning of Council Directive 
65/65/EEC of 26 January 1965 on the approximation of provisions laid down by law, 
regulation or administrative action relating to medicinal products. 

 
Member States may exempt from the provisions of this Directive: 
 

a) water intended exclusively for those purposes for which the competent authorities are 
satisfied that the quality of the water has no influence, either directly or indirectly, on 
the health of the consumers concerned; 

b) water intended for human consumption from an individual supply providing less than 
10 m3 a day as an average or serving fewer than 50 persons, unless the water is 
supplied as part of a commercial or public activity. 

 
 

Health Impact Assessment 
 
According to WHO Guidelines on the Assessment and Use of Epidemiological Evidence for 
Environmental Health Risk Assessment (WHO, 2000), HIA involves the quantification of the 
expected health burden due to an environmental exposure (e.g. DWP) in a specific population. 
The design and implementation of the HIA should be conducted according to an explicit 
protocol that accomplishes the following: 
 
1. Specify the measure of exposure to the specified hazards and methods to identify its 

distribution in the population for which assessment is requested. The distribution of 
exposure in the target population and in the epidemiological studies used to derive the 
ERFs should be coherent. 

2. Define the appropriate health outcomes. The purpose of the HIA, the definition of 
exposure and the availability of the necessary data will guide the selection of health 
outcomes. 

3. Specify the exposure-response relationship. The quantitative association between the 
exposure and the health effects is an essential component for the calculation of the 
attributable number of cases. 

4. Derive population baseline frequency measures for the relevant health outcomes. The 
prevalence or incidence of the selected outcomes should preferably be quantified from the 
target population for which HIA is being made.  

5. Calculate the number of attributable cases, under the assumption that exposure causes the 
health outcome, based on the distribution of the exposure in the target population, the 
estimates of the epidemiology ERF and the observed baseline frequency of the health 
outcome in the population.  

 
Following this general WHO methodology, several activities were undertaken: 
 
1) International water experts’ consultations 

 
International water experts were consulted to obtain their views and proposals on key 
drinking water pollutants in Europe. They proposed a set of selected drinking water pollutants 
and health outcomes. 
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2) Literature review to elaborate an inventory of the impact assessment studies related 
to DWP  

A literature search was undertaken to identify existing examples of the application of HIA on 
potential health effects of DWP.  

3) Literature review on specific parameters in drinking water with a special focus on 
children 
 

Following expert advice, a review of various epidemiological documents and papers that 
addressed chosen drinking water pollutants was carried out. We focussed on papers dealing 
with specific parameters in drinking water and child health. Biological pollution, turbidity, 
and chemical pollution were studied.  

 
The main goal was to identify relevant drinking water pollutants, to select appropriate health 
outcomes and to obtain the most robust and pertinent ERFs from the available 
epidemiological studies. The ERFs may be reported as a slope of a regression line or as a 
relative risk (RR) for a given change in exposure. ERFs may be derived from pooled analysis 
or published meta-analyses (WHO, 2000).  

 
For chemical pollution, the pollutants selected for inclusion in this feasibility study were 
inorganic arsenic, lead, disinfection by-products, nitrates, pesticides, and copper. The findings 
were compiled and discussed with water experts. 

 
Because epidemiological evidence should be supported by toxicological evidence, we adopted 
a “bottom-up” strategy (from toxicology to the epidemiological evidence) that represents a 
coherent and consistent approach to analyse the health effects of drinking-water chemical 
pollution. Consequently, in addition to review epidemiological studies, it was decided to 
summarise toxicological information for each chemical pollutant. 

 
4) Evaluation of data availability by a questionnaire in ENHIS countries 

 
Following expert advice and taking into account the literature review findings, a questionnaire 
was prepared and used to determine the availability of information needed for HIA in each 
ENHIS country. 
 
This questionnaire was sent through WP4 to the contacts in the ENHIS countries in order to 
identify DWP, to detect the human health effects and to estimate the burden of disease caused 
by the pollution in drinking water.  

 
This questionnaire requested information on, among others, data availability and sources 
(drinking water and health), drinking water supply to the population, main types of treatment 
technique used to reduce or eliminate biological and chemical pollution in drinking water and 
the implemented surveillance system for water borne diseases. Also, information on drinking-
water biological parameters and outbreaks or cases linked to drinking water was gathered and 
compiled. Regarding chemical pollution, detailed information on those chemical pollutants 
that are a threat in terms of public health in each country and characteristics of the exposed 
population was requested. 
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Case study on Health Risk Assessment and Environmental Burden of Disease 
 

Our main goal was to analyse the feasibility to implement a HIA on DWP. Nevertheless, in 
the case that HIA is not feasible, other approaches such as health risk assessment (HRA) and 
environmental burden of disease (EBD) may be considered and suggested to show the 
usefulness of quantifying the human damage due to DWP. With these approaches and the data 
available from one ENHIS country, a case study in Puy de Dôme (France) was conducted in 
an attempt to calculate the impact of inorganic arsenic in drinking water.  

 
Health risk assessment 

 
Health Risk Assessment as described by US EPA in the “Risk assessment Guidance for 
Superfund. Vol. I Human Health Evaluation Manual (Part A)” (1989), follows four major 
steps: 

 
1. Hazard identification 

This step is supposed to estimate the chemical’s inherent toxicity (i.e., the types and degrees 
of harmful effects the pollutant may cause).  Hazard identification is the process of 
determining whether exposure to an agent can cause an increase in the incidence of an adverse 
health effect. It also involves characterizing the nature and strength of the evidence of 
causation.  

 
2. Dose-response evaluation 

The second step in risk assessment consists of the determination of the relationship between 
the amount of exposure to a substance (magnitude of administered, applied, or internal dose) 
and the extent of a specific biological response (toxic injury or disease). Response can be 
expressed as measured or observed incidence, percent response in groups of subjects (or 
populations), or the probability of occurrence of a response in a population.  

 
3. Exposure assessment 

The process is conducted to estimate the magnitude of actual and/or potential human 
exposures, frequency, and duration these exposures to an agent. Ideally, it describes the 
sources, pathways, routes, magnitude, duration, and patterns of exposure; the characteristics 
of the population exposed; and the uncertainties in the exposure assessment.  

 
4. Risk characterization 

This is the last step of risk assessment. Integration of evidence, reasoning, and conclusions 
collected in hazard identification, dose-response evaluation, and exposure assessment and the 
estimation of the probability, including attendant uncertainties, of occurrence of an adverse 
effect if an agent is administered, taken, or absorbed by a particular organism or population in 
a specific dose and frequency. 

 
Environmental burden of disease 

 
The environmental burden of disease quantifies the amount of disease caused by 
environmental risk factors at the population level. The disability-adjusted life year (DALY) 
measures the difference between a current situation and an ideal situation where everyone 
lives up to the age of the standard life expectancy, and in perfect health (Prüss-Üstün, 2003). 
It combines the burden from death and disability in a single index and permits the comparison 
of the burden from different risk factors or diseases. This indicator allows also a comparison 



2.1 Health Impact Assessments 
Report of Drinking Water Pollution and Health 

Annex II Pilot Products 73

of human health across geographical regions and different population groups (Murray and 
Lopez, 1996). 

 
The fatal component of the DALY is called "years of life lost due to premature death" (YLL) 
and the nonfatal component is called the "years of healthy life lost due to disability" (YLD). 
The DALY for a cause of disease or injury in a population is equal to the sum of the YLL and 
YLD values for that cause in the population. DALYs, YLLs and YLDs can be summed across 
multiple causes to provide aggregate burden of disease and injury estimates for a population 
(Murray and Lopez, 1996). 

 
Time is the unit of measurement. Health loss attributable to drinking water contaminants can 
be assessed by: 

 
1. Estimating the number of people affected (N) 

This may be derived from surveys and registries. The number may also be estimated, either 
through combining attributable risks with data on the adverse health outcomes, or based on 
exposures and dose-response relations. 
With regard to inorganic arsenic, the number of affected people may be estimated from data 
on concentration, exposure distribution, and dose-response models. 

 
2. Estimating the average duration of the adverse health response (D), including loss 

of life expectancy as a consequence of premature mortality. 
Estimates of the durations of the adverse health outcomes are mostly derived through expert 
consultations, but hospital data and epidemiological surveys can be used as well.  

 
3. Attributing weights for severity to the unfavourable health conditions (S) 

The weights for severity are derived through a large variety of valuation methods. The Global 
Burden of Disease study is a major source of severity weights and durations for a variety of 
conditions (Murray and Lopez, 1996).  
The disability weight is measured on a scale of zero to one, and is constructed so that zero 
means full health and one means death. 

 
4. Calculating the health loss in DALYs, using the equation: 

 
DALY = N*D*S 
 
Where, 
 
N = number of people affected 
D = duration of the adverse health response 
S = severity weight 

 
 
Findings 
 

Literature review on impact assessment studies related to drinking water 
pollution 

 
This review looked for studies on HIA of drinking-water pollution. Only two articles were 
found (Malcom et al, 1999; Fehr et al, 2003).  
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In New Zealand, a study provided estimates of the preventable cancer deaths and preventable 
birth defects by reducing disinfection by-products in drinking-water (Malcom et al, 1999).  
In the second article, the quantitative risk assessment approach was used to estimate the 
additional cases of cancer from increased exposure to carcinogens if water was privatised in 
North Rhine-Westphalia (Germany) (Fehr et al, 2003).  
 
From this literature review, little material of direct relevance on health impact assessment on 
drinking-water pollution was obtained from the published or unpublished literature. For the 
time being, in spite of the recommendations made by WHO and EU and the usefulness of 
HIA, there are few case studies following this approach, probably due to the fact that it is a 
relatively recent discipline and the methodology is still evolving. In this context, up to now, 
the quantitative risk assessment approach has been used to provide an estimation of the actual 
degree of risk or harm that is posed by drinking water pollution. In conclusion, there is a need 
to conduct more studies that consider the HIA methodology.  
 

Literature review on specific drinking-water pollutants 
 
The main goal of this literature search was to identify relevant drinking water pollutants 
giving priority to those particular pollutants for which significant human exposure in Europe 
is expected; to select the appropriate health outcomes and to obtain the most robust and 
pertinent ERFs from the available epidemiological studies. 
 
Although the number of pollutants identified in drinking water is very high, very few have 
been studied in relation with the health effects in humans via ingestion of contaminated water. 
A body of epidemiologic literature exists for some of these pollutants, but the interpretation of 
the data is often confusing and controversial.  
 
Biological pollution, turbidity and chemical pollution were studied. The selected chemical 
parameters for this project were inorganic arsenic, lead, disinfection by-products, nitrates, 
pesticides and copper.   
For biological pollution, the information available for HIA is very limited. So far, the lack of 
available ERFs for each potential pathogen in the water hinders scientific progress on HIA 
development. This is due to the impossibility of finding the DWP origin of the infections 
observed on numerous occasions, because of the large variability of potential pathogens in 
water sources and the limited availability of data. In addition, the pathogens are not routinely 
monitored in drinking water and there is no quantitative relationship between positive results 
of faecal indicators and occurrence of pathogens in drinking water.  
On the other hand, although turbidity has no health effects, it can protect microorganisms 
from the effects of drinking water disinfection. Nevertheless, it is not possible to make any 
general quantification between turbidity values and health risks and, also, the risks of 
turbidity from one water system is not transferable to another one.  
As for chemical contaminants of drinking water, they are often considered a lower priority 
than microbial contaminants, because adverse health effects from chemical contaminants are 
generally associated with long-term exposures, whereas the effects from microbial 
contaminants are usually immediate. Nonetheless, chemical contaminants in water supplies 
can cause very serious problems and there is a clear need to take these pollutants into account 
for HIA purposes.   
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Epidemiological studies on chemical contaminants reported quantitative associations for 
arsenic, disinfection by-products, lead and pesticides, and not for nitrates and copper. The 
source of the contaminant can be from point and non-point sources of pollution (nitrates, 
pesticides), naturally occurring (arsenic), from the treatment process (disinfection by-
products), or through materials used in distribution system (lead, copper). Health effects 
reported included various cancers, adverse reproductive outcomes, cardiovascular diseases 
and neurological diseases. Nevertheless, there are methodological difficulties on how to study 
chronic exposure to chemical pollutants and related adverse health outcomes (e.g. cancer), 
because such diseases are most of the time not etiologically specific, but multifactorial. 
 
Other methodological issues are relevant in this literature review. In evaluating an 
epidemiological study, a number of factors must be considered. Of particular relevance for the 
assessment of human health effects associated with drinking water are the range of exposures, 
the prevalence of the diseases of interest and the size of the populations studied.  
 
The epidemiological studies address mixtures of agents and the identification of which 
specific components of a mixture are associated with any adverse effect is an important 
challenge. It is often assumed that the other chemicals in the water under study are of no 
health consequences. However, other water contaminants, including other factors as the type 
of treatment used, the geography, and seasonal variations, may be important in understanding 
the effects of water contaminants on humans. Given the complexity of most drinking water 
chemical exposures, this area will continue to be a major uncertainty in the interpretation of 
epidemiological studies.  
 
Regarding the question of mixtures, one should consider not only possible addition of toxic 
potency of single toxic substances, but also possible antagonistic effect of some toxic 
substances as well as protective effect of some natural constituents of drinking water. Calcium 
and, to a lesser extent, magnesium in water and food are known to have antitoxic activity. 
They can help prevent the absorption of some toxic elements such as lead, cadmium or 
arsenic from the intestine into the blood, either via direct reaction leading to formation of an 
unabsorbable compound or via competition for binding sites. Although this protective effect 
is limited, it should not be dismissed. Populations supplied with low-mineral water may be at 
a higher risk in terms of adverse effects from exposure to toxic substances compared to 
populations supplied with water of average mineralization and hardness. 
 
Even if the exposure level would be accurately known, the understanding of the reported 
effects on human health is often incomplete, because epidemiological studies usually compare 
populations not individuals. Also, it is difficult to consider other risk factors in these types of 
studies.  
On the other hand, even if there is any effect associated with drinking water pollutants, it can 
lead to only a few extra cases or end-points, and to a very low magnitude of associations. 
Therefore the interpretation may be subject to potential errors, bias and confounding, that 
should be avoided.  
 
In conclusion, the relationship between the selected pollutants in drinking water and health 
effects is not documented well enough to allow us make any HIA, and more epidemiological 
research is needed to obtain reliable exposure-response functions. The future epidemiological 
studies should focus on the health impacts on children as a special group. 
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Evaluation (by questionnaire) of data availability in ENHIS countries 

 
A questionnaire was used to determine the availability of information needed for HIA in each 
ENHIS country. All the countries participating in this study, with the single exception of the 
Netherlands, answered the questionnaire.  
 
Information on drinking-water data 
 
General information on drinking-water data is available for all the countries. For most of the 
countries, the frequency for data production is yearly and a water quality control plan has 
been adopted in all countries. Drinking water pollution data is available for 2002 and beyond 
in all the countries.  
 
Information on health data 
 
National institutions provided information on health data. In general, last available year for 
hospital admissions and mortality is 2003 or 2004 in all countries, except for mortality in 
France (2001) and Spain (2002). All countries record cancer cases in registers at national, 
regional or local level. The frequency for health data production is yearly and a quality 
control plan for this data has been adopted for most of the countries, except Hungary and 
Romania.    
 
Population served by “treated drinking water” under control 
 
The percentage of treated drinking water (public or private supply) currently consumed by 
people in ENHIS countries is higher than 90%, except in Romania (65%). Special attention 
should be paid to untreated water, which can be harmful to the health of the population in 
Austria (5%), Czech Republic (10%), Finland (10%), and France (<1%). Almost two million 
people may be at risk of developing a waterborne disease in ENHIS countries due to the 
consumption of untreated drinking water that may contain agents that produce disease in 
humans. 
 
Public and private supply 
 
Treated public water supply represents more than 90% in most of the countries (Czech 
Republic, Finland, Hungary, North-Rhine Westphalia –Germany-, Poland, and Spain), and 
only a small percentage of the population are served by treated private water in Austria (10%) 
and Hungary (3%). However, about 70% of the population of France has treated private water 
supplies to their homes.  
 
Probably, most private supplies are situated in the more remote, rural parts of the country, 
except in France. The supply may serve just one property or several properties through a 
network of pipes. All private water supplies can pose a threat to health unless they are 
properly protected and treated. Unlike public supplies, many private supplies are not treated 
to remove contamination. 
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Treatment used for potable water supply 
 
A number of different methods to reduce biological or chemical pollution are commonly used 
in each country. Chlorination is the main method used to reduce biological pollution; 
coagulation and filtration are used to reduce chemical pollution.   
 
Biological pollution in drinking water and health effects reported by ENHIS countries 
 
The microbiological quality of drinking water was reported to be a particular concern, and a 
major public health priority in ENHIS countries for both children and adults. Microbiological 
indicators, as Escherichia coli, Enterococci or Clostridium sufite reductors, are used as a 
crucial monitoring tool for assessing the potential presence of pathogenic organisms in 
drinking water.  
 
Indicators of microbial contamination are the most frequent parameters found in drinking 
water in most of ENHIS countries and can indicate faecal contamination. As an example, in 
France (year 2003), a total of 2.4% of the analyses for microbiological criteria performed in 
the distribution system are above the limit value established by legislation (absence/100 ml) 
for Escherichia coli. This value was 2.8% for Enterococci. 
 
The surveillance systems implemented by the countries probably do not reflect the actual 
incidence of outbreaks, and only a small fraction of the true number of outbreaks that occurs 
is detected, investigated and reported. In 2004, 40 waterborne disease outbreaks and 787 
emergency room and doctor visits were reported. Hospital admissions and deaths were not 
reported in any country. Outbreak information is not always available. The causative agent 
could not be identified for 55% of the waterborne disease outbreaks. For 82.5% of the 
waterborne disease outbreaks, the number of attributable cases could not be quantified. Also, 
information on sporadic cases associated with contaminated drinking water was not available 
in most of the ENHIS countries. Even if the origin of contamination was identified, it was not 
always reported as drinking water pollution and subsequent investigation was not performed. 
Therefore, it is essential to improve the surveillance systems of waterborne illness in ENHIS 
countries.  
 
Chemical pollution in drinking water and characteristics of the exposed population reported 
by ENHIS countries 
 
Nitrate is a threat in drinking water in most of the ENHIS countries. Other chemical 
parameters of concern are chloroform, fluoride, arsenic, trihalomethanes, pesticides, boron, 
copper, lead, nickel, tetrachloroethene and trichloroethene.  
 
Characteristics of potentially exposed populations to specific drinking water pollutants that 
are a threat for health were not available in most of the countries. In specific, the following 
information is scarce: 
 
 Population data: body weight, daily intake rate of water, exposure duration, and number of 

exposed population. 
 Health data: there are not registers on carcinogenic and non carcinogenic effects due to 

specific pollutants in drinking water. 
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 Exposure information: information on specific pollutants by geographical areas (at 
regional or national levels) is missing most of the time; levels and ranges of pollutants for 
different geographical areas are frequently unknown.  

 
 
Case study on health risk assessment and environmental burden of disease  
 
Our main goal was to analyse the feasibility of implementing a HIA of DWP. The state of the 
art of the literature review for HIA purposes did not show sufficient conclusive evidence to 
allow us make any HIA. There is a need to clarify the relationship between the selected 
pollutants in drinking water and health effects. More epidemiological studies are needed to 
obtain ERFs. Nevertheless, this must not result in drinking water impacts being ignored 
because there is not enough information to allow their size to be predicted accurately. 
 
Discussion of what might be achieved in future years with improved epidemiological studies 
and specialised skills in HIA must not delay the introduction of other approaches, such as 
health risk assessment and/or environmental burden of disease. In the meantime, these 
methods can be used to show the usefulness of quantifying the human damage due to drinking 
water pollution and to predict the health impact of policies. 
 
A case study on inorganic arsenic in Puy de Dôme3 (France) is presented below using both 
HRA and EBD methodologies. 

 
Health risk assessment 

 
HRA implies the characterization of the potential adverse health effects of human exposures 
to environmental hazards. The process of gathering and assessing human health risk 
information described in this case study is adapted from well-established chemical risk 
assessment principles and procedures (NAS, 1983; US EPA, 1989).  
 

Methodology 
 
Applying the HRA methodology described above, the first step involves identifying the 
hazard. Inorganic arsenic was selected because this pollutant has been associated with 
increased risk of skin cancer. The US EPA has classified arsenic as a human carcinogen 
(group A), and the International Agency for Research on Cancer (IARC) of the World Health 
Organization (WHO) has also classified arsenic and arsenic compounds as a category 1 
confirmed human carcinogen (IARC, 2004).  
 
Dose-response evaluation is the next step of risk assessment. Reference doses4 (RfD) and 
cancer potency slope factors5 (CSF) used in calculating risks and hazards were obtained from 

                                                 
3 A HRA study on Arsenic was carried out in France by InVS: Ravault C, Fabres B, Ledrans M. 2002. 
Exposition chronique à l’arsenic hydrique et risques pour la santé. Exposition chronique à l'arsenic hydrique et 
risques pour la santé. Bilan des données épidémiologiques. Évaluation quantitative des risques sanitaires en 
Auvergne. Institut de Veille Sanitaire - Département santé environnement 
4 Reference Dose is an estimate (with uncertainty spanning perhaps an order of magnitude) of a daily exposure to 
the human population (including sensitive subgroups) that is likely to be without appreciable risk of deleterious 
effects during a lifetime. 
5 The upper limit on the lifetime probability (at or less than 1 in 1,000,000) that a cancer causing chemical will 
cause cancer at a dose of 1.0 mg/kg/day. 
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EPA’s Integrated Risk Information System (IRIS)6. The oral reference dose indicative of the 
toxicity (RfD) for arsenic is 0.3 µg/kg/day. The human health effects of oral exposure to 
arsenic are skin diseases (hyperpigmentation and keratosis) and possible vascular 
complications. Arsenic is also considered a carcinogen via the oral route. The oral cancer 
potency slope factor (CSF) is 0.0015 µg/kg/day-1. It is based on an increased incidence of skin 
cancer in humans exposed to arsenic via their drinking water.  
 
Following risk assessment methodology, exposure assessment is the process by which 
potential pathways and potential exposed population are identified; and daily intake (potential 
dose) of the chemical studied is quantified. 
 

a) Potential exposed populations  
 

The elected population for this case study were residents at Puy-de-Dôme, one of the 102 
districts of France (metropolitans and overseas) called  “departments” situated in the centre of 
France in the region of Auvergne (middle mountain and ex volcanic area). This department of 
604 266 inhabitants is mainly rural.  From the total population of Puy de Dôme, over 93 194 
inhabitants were estimated to be supplied by drinking water networks polluted with arsenic 
concentrations higher than 10 µg/L7. Therefore, the proposed case study concerns only these 
93 194 inhabitants. 
 
In order to present different scenarios according to the available data provided by a drinking 
water survey8, four different groups of population by age were considered: 4-14 years, 15-39 
years, 40-64 years and ≥65 years. Information on daily ingestion rates for children less than 4 
years old was not available and therefore, it was not possible to consider this specific group of 
population in the present case study. 
 
Size of the exposed population by age groups was calculated by taking the percentage of the 
census in 1999. The exposed population for each arsenic concentration range was estimated 
from the percentage of the population exposed in each range. This information was provided 
by French Institute of Public Health Surveillance (InVS). 
 

b) Potential pathways of exposure  
 

The route of exposure considered to be more significant for arsenic in drinking water is 
ingestion.  
 

c) Chemical intakes/potential doses  
 
Analytical determinations of arsenic were performed in the distribution network for drinking 
water after the treatment plant. Arsenic mean concentration was calculated taking into account 
the mean concentration and range for each drinking water distribution unit within the local 
supplier. Those data on arsenic concentration levels and ranges for 2003, and exposed 
population were provided by SISE9.  

                                                 
6 http://www.epa.gov/iris/subst/0278.htm 
7 The arsenic guideline value is 10 µg/L (Directive 98/83/EC, on the quality of water intended for human 
consumption). This value was designated as provisional in view of the scientific uncertainties. 
8 Beaudeau P et al. Consommation d’eau du robinet pour la boisson en France métropolitaine : résultats tirés de 
l’enquête alimentaire INCA1. Environnement, Risques & Santé-Vol.2, n°3, mai-juin 2003. 
9 Système Base SISE-EAU (Système d’Information Santé Environnement Eau). 1998-2005 regional extraction. 
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Several assumptions were taken into account regarding the mean values of arsenic 
concentration in drinking water used for this case study: 
 The mean values of arsenic concentration in drinking water were stable over the whole 

period of exposure considered in the different scenarios reported below. 
 The exposed populations consumed only water from the drinking water supplier for all 

purposes. It is important however to reinforce that the ingestion rates of drinking water 
used in this case study were adjusted specifically to the exposed population. 

 
The potential arsenic doses were averaged over body weight and time (µg/kg/day) to calculate 
an average daily dose (ADD). These exposure doses are the amount of arsenic, which could 
be ingested by contaminated drinking water and can be calculated as follows: 
 
ADD= (C x IR x EF x ED) / BW x AT 
 
Where, 
 
ADD = potential average daily dose (µg/kg/day) 
C = contaminant concentration in water (µg/L) 
IR = ingestion rate of drinking water (L/day) 
EF = exposure frequency (days/year) 
ED = exposure duration (years) 
BW = body weight (kg) 
AT = averaging time (ED x 365 days/year) 
 
For cancer risk assessment, the averaging time (AT) is replaced by lifetime and the resulting 
exposure estimate is referred to as the potential lifetime average daily dose (LADD) expressed 
also in units of µg/kg/day. 
 
The contaminant concentration (C) refers to the amount of chemical residue in the media of 
interest (arsenic in drinking water). 
 
For Puy de Dôme population, the consumption of drinking water per day (IR) and the body 
weight10 (BW) were assessed using different surveys. Two scenarios for drinking water 
ingestion were considered on the basis of exposure patterns: normal (mean) and extreme 
(P95) daily drinking water intake provided by the French survey on consumption of drinking 
water.  
 
Table 17 presents the summary of daily intake of drinking water (normal and extreme) and 
body weight for each age group. 
 

                                                 
10 Enquête santé INSEE 2002/2003. N = 34740 persons. Point estimation (self-reported weight). 
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The exposure factor is calculated by multiplying the exposure frequency (EF) by the exposure 
duration (ED) followed by dividing by the time period during which the dose is to be 
averaged: 
 
Exposure factor = (EF x ED) / AT 
 
Where,  
 
EF = exposure frequency (days/year) 
ED = exposure duration11  (years) 
AT = averaging time (ED x 365 days/year) 
 
The use of an exposure factor gives the dose averaged during the period of exposure. 
Exposure frequency and duration are used to estimate the total time of exposure. These terms 
are determined on a site-specific basis. However, in the absence of statistical data (which is 
usually the case) the recommendation is to use reasonable conservative estimates of exposure 
time. According to this point an exposure frequency of 365 days/year for the residential 
setting proposed by EPA has been used in this study as a “worst possible case”. 
 
In terms of exposure duration (ED), two different scenarios were considered: population by 
age groups and general population. Then following conservative EPA assumptions (EPA, 
1989), the ED value for residential exposure used in this study was 30 years for adults 
(population older than 15 years). This value is the 90th percentile for time spent at one 
residence. For children (4-14 years), the ED value for residential exposure used was 9 years, 
as the average for this specific age group. “General population” was proposed as the worst 
scenario, assuming that the whole population is adult and live in the same place for 30 years 
as average.  
 
In the calculation of averaging time (AT = ED x 365 days/year), the exposure duration for 
non-carcinogenic effects, assuming a daily exposure, is always equal to the ED value used in 
the numerator for exposure factor determination, whereas, for carcinogens a 70 years value by 
convention is commonly used (OSWER Directive, EPA, 1991b). 
 
The resulting exposure time factors are presented in Table 18.  
 
Table 18 Exposure frequency (EF) and duration (ED) and averaging time (AT) considered to estimate 
cancer risks and noncancer hazard quotients 

Health effects Children (4-14 years) Adults (>15 years) General population (all 
ages) 

EF (days/year) 365 365 365 
ED (years) 9 30 30 

AT Cancer effects (days) 70 x 365 70 x 365 70 x 365 
AT Noncancer effects 

(days) 
9 x 365 30 x 365 30 x 365 

 
The last step in risk assessment is the risk characterization. Health impacts are generally 
characterized as carcinogenic or non-carcinogenic (systemic toxicity): 
 

                                                 
11 Exposure duration is defined as the length of time in years when population (receptors) is exposed to the 
arsenic. 
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Quantitative estimate of carcinogenic risk from oral exposure 
 
Carcinogenic risks (in our case, skin cancer) represent the incremental probability that an 
individual will develop cancer over a lifetime as a result of exposure to inorganic arsenic. 
EPA usually assumes a non-threshold dose-response for carcinogens. 

 
 Excess lifetime cancer risk (ELCR) is estimated by multiplying the lifetime average daily 

dose from ingestion (LADD) by the oral cancer potency slope factor (CSF) as follows: 
 
ELCR= LADD x CSF 
 
Where: 
 
ELCR = excess lifetime cancer risk (unitless) 
LADD = lifetime average potential daily dose (µg arsenic/kg body weight day) 
CSF = cancer potency slope factor (µg/kg body weight.day)-1 

 

ELCR represents the probability of excess cancer cases over lifetime. For example, an 
ELCR of 10-6 indicates that an excess cancer case is projected to occur in no more than 1 
additional case out of a million individuals exposed to this LADD over a lifetime. Annual 
excess cancer risks may be estimated by dividing the lifetime risk value by the average 
lifetime (70 years).  

 
 Population cancer risks (POPrisk) represent conservative estimates of the number of 

individuals in an exposed population that are projected to be affected by inorganic arsenic 
exposure. Population risks are calculated as follows: 
 
POPrisk = ELCR x POPexposed 

 
Where: 
 
ELCR = excess lifetime cancer risk level (unitless) 
POPexposed = population exposed (number of exposed individuals in the population) 

 
Chronic health hazard assessment for noncarcinogenic effects 

 
For noncancer endpoints (in our case, skin diseases and possible vascular complications) EPA 
assumes a threshold dose-response relationship. In this case, the hazard quotients (HQ) are 
calculated to characterize the risks associated with exposure. The noncancer hazard quotient 
assumes that there is a level of exposure (i.e., RfD) below which it is unlikely for even 
sensitive populations to experience adverse health effects. 

 
HQ is unitless value that is calculated by dividing the average daily dose by a value that 
represents a toxicity endpoint and is calculated as follows: 

 
HQ = ADD / RfD 
 
Where: 
 
ADD = average daily dose (µg/kg day) 
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RfD = reference dose indicative of the toxicity endpoint of interest (µg/kg day) 
 

A hazard quotient of 1 means that the estimated dose is equal to the safe dose. A hazard 
quotient less than 1 indicates that the estimated dose is below the safe dose and systemic 
adverse health effects are unlikely. A hazard quotient greater than 1 indicates that the 
estimated dose exceeds the safe dose and an adverse effect may be expected. As a rule, the 
greater the value of HQ above 1, the greater the level of concern. 
 
 

Findings 
 
The findings are considered separately for carcinogenic and non-carcinogenic health effects: 

 
Quantitative estimate of carcinogenic risk from oral exposure 

 
General population 

 
Table 3 (normal daily intake of drinking water) and Table 4 (extreme daily intake drinking 
water) present the estimates of skin cancer risk for lifetime exposure (70 years) to arsenic in 
drinking water in general population in Puy de Dôme (France). 
 
If the general population of Puy de Dôme (93 194 inhabitants) were exposed to arsenic in 
drinking water at the concentration, frequency and duration of exposure assumed in the 
calculations detailed in method section12, there would be a theoretical increase of 10.5 skin 
cancers (11.8 cases per 100 000) caused by arsenic in drinking water, supposing a normal 
daily intake of drinking water, above the number of skin cancers that would be expected in 
the exposed population of Puy de Dôme in 70 years (Table 3). If the ingestion of drinking 
water were extreme, the number of individuals that would be expected to be affected would be 
26.8 (29 cases per 100 000) in the same period (Table 4). 

 
Population by age groups 
 

Table 18 (normal daily intake of drinking water) and Table 19 (extreme daily intake drinking 
water) present the estimates of skin cancer risk for lifetime exposure (70 years) to arsenic in 
drinking water in population by age groups in Puy de Dôme (France). 
 
If children population of Puy de Dôme (10 251 inhabitants) were exposed to arsenic in 
drinking water at the concentration, frequency and duration of exposure detailed in method 
section13, there would be an increase of 0.4 skin cancers (4.3 cases per 100 000) in children 
(supposing a normal daily intake of drinking water) above the number of expected cancers in 
the exposed populations of children (Table 20). For an extreme ingestion of drinking water 
(1.06 L/day for this age group), one child (12.1 cases per 100 000) would be expected to be 
affected in the same period (Table 21).  
 
The more affected age group would be 40-64 years old. The theoretical increase of skin 
cancers would ranged from 12.7 to 31.5 per 100 000, supposing a normal or an extreme daily 
intake of drinking water respectively (Table 23). 

                                                 
12 As concentration higher than 11 µg/L, EF= 365 days, ED= 30 years. 
13 As concentration higher than 11 µg/L, EF= 365 days, ED= 9 years. 
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 88 

 
Chronic health hazard assessment for noncarcinogenic effects 

 
General population 
 

Table 24 (normal daily intake of drinking water) and Table 25 (extreme daily intake drinking 
water) present the estimates of human non cancer hazard quotients related to arsenic in 
drinking water for general population in Puy de Dôme (France). The health effects considered 
were skin diseases (hyperpigmentation and keratosis) and vascular complications. 
 
The hazard quotient is more than 1 for arsenic concentrations higher than 3014 µg/L for 
normal ingestion of drinking water (Table 24). If the pattern of drinking water intake were 
extreme, the hazard quotient would be more than 1 for concentrations higher than 1112 µg/L 
(Table 25).  

 
Population by age groups 
 

Table 26 (normal daily intake of drinking water) and Table 27 (extreme daily intake drinking 
water) present the estimates of human non cancer hazard quotients related to arsenic in 
drinking water for population by age groups in Puy de Dôme (France). 
 
A HQ >1 indicates that there is high potential for adverse health effects in children from 
ingestion of drinking water for arsenic concentrations higher than 20 or 1112 µg/L, depending 
on the observed pattern of drinking water intake, normal or extreme.  

 
The toxicity thresholds may be exceeded for adults when they consume water with an arsenic 
concentration higher than 30 or 1112 µg/L, depending on the observed pattern of drinking 
water intake, normal or extreme.  
 

 
 
 

                                                 
14 Lower-bound of the corresponding range 
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2.1 Health Impact Assessments 
Report of Drinking Water Pollution and Health 

Annex II Pilot Products 91

Interpretation of findings 
 
This case study demonstrates that the EPA health risk assessment model provides a rapid and 
simple method to assess health risks posed by particular pollutants. Ingestion of drinking 
water containing arsenic can cause adverse health effects. Most notably, arsenic is a known 
carcinogen, and long-term ingestion may increase the risk of skin cancer and cancer of some 
internal organs too.  
 
Our results showed that, for lifetime exposure under normal exposure patterns, there would be 
an increase of 11.8 per 100 000 skin cancers in the exposed general population of Puy de 
Dôme over 70 years (4.3 per 100 000 in children). For an extreme ingestion, this number 
would be 29 cases per 100 000 in the general population, and 12.1 per 100 000 in children.  
 
For concentrations higher than 30 µg/L, a HQ>1 would indicate that the estimated dose 
exceeds the safe dose and skin diseases and vascular complications may be expected in 
general population and adult age group (>15 years old). For concentrations of arsenic higher 
than 20 µg/L, a HQ>1 was found in children (of body weight 30.2 kg), and we may expect 
negative health effects for smaller children even at lower arsenic levels, though <4 years old 
were not studied.  
 
The risk for developing negative health effects for children and adults was especially 
significant under the worst-case scenario (extreme consumption of drinking water).  

 
Data availability 
 
Arsenic exposure can cause a variety of adverse health effects. The severity of the effect 
depends on how much arsenic is in the water, how much water is consumed, how long a 
person has been drinking the water, and a person's general health. The non-availability of such 
information and its accuracy may be a limiting factor in HRA. 
 
In France, detailed information on arsenic exposure and characteristics of exposed population 
was provided through the questionnaire and it was possible to conduct this case study. 
However, deficiencies concerning data availability for HRA purposes were stated in most of 
the countries and the following – population and site-specific - information was incomplete or 
not available: 
 
 Population data: body weight, daily intake rate of water, period of oral exposure, number 

of exposed population 
 Health data: there are no registers on carcinogenic and non carcinogenic effects due to 

specific pollutants in drinking water  
 Exposure information: information on specific pollutants by geographical areas (at 

regional or national levels) is missing most of the time; levels and ranges of pollutants for 
different geographical areas are frequently unknown.  

 
 

Health risk assessment method 
 
Uncertainty may be introduced into the exposure/risk calculations at various stages of the risk 
assessment process. Uncertainty may occur as a result of:  
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1. The uncertainties associated with toxicity data that have been extrapolated from high 
doses in animals to low doses in humans, and that do not account for the interactions of 
exposures to multiple chemical substances over a lifetime. 

2. The techniques used to sample and analyze chemical residues.  
3. The natural variation in pollutant concentrations over the exposure duration.  
4. The selection of exposure scenarios and exposure factors. 
5. The potential size of the exposed populations and subpopulations.  

 
Variability can occur as a result of variations in individual day-to-day behaviour or variations 
among the exposed population. Variability can be addressed by estimating exposure for 
several points on the distribution of exposures (i.e., mean or median as central tendency or 
90th or 95th percentile as high-end). For this case study, we considered the findings on the 
daily intake of water from the available French survey on consumption of drinking water.  
However, both values of normal (mean)/extreme (P95) intake of water seems to be very low 
because the “normal” values established by convention are 1 L for children, and 2 L for adults 
(US EPA, 1991). The potential health effects would have been worse if we had taken into 
account the ingestion rate by convention.  
 
Confidence in the oral cancer potency slope factor (CSF) and the oral reference dose (RfD) 

Uncertainties in exposure measurement can affect the outcome of dose-response estimation, 
and more concretely CSF and RfD. There is uncertainty on exposure measurements in the 
studies (Tseng, 1977; Tseng et al, 1968), which were chosen to establish the dose-response 
characterization15. An extremely large number of people were included in the assessment 
(>40 000) but the doses were not well characterized and other contaminants were present.  
 
Transferability of findings from Asian studies 
The major epidemiological studies are based on populations outside of Europe, primarily in 
Taiwan (Tseng et al, 1968; Tseng, 1977), and there is some concern about the extrapolation of 
findings from one population to another. A risk assessment based in part on individuals with 
multiple arsenic-related health conditions may not be applied to a population where the 
frequency of arsenic-related health outcomes has yet to be firmly established.  
Another problem with generalizing results from studies of the Taiwanese to other population 
is the large magnitude of the difference in exposure. Finally, the selection of skin cancer 
aetiologically linked to arsenic exposure as a health outcome also raises issues of the 
appropriateness of these data applied to other populations. Arsenic-related skin cancer may 
not be common in other countries (Calderon, 2000). 
 
Exposure duration 
We divided the population taking into account different age groups with different exposure 
durations. Clearly, the results of this HRA for exposure to arsenic in drinking water in Puy de 
Dôme population are sensitive to exposure duration.  

 
 

                                                 
15 http://www.epa.gov/iris/subst/0278.htm 
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Environmental burden of disease  
 
The measurement unit called DALY (Murray and Lopez, 1996), or disability-adjusted life 
year, takes into account not only deaths caused by environmental threats but also disabilities. 
This health impact measure combines years of life lost with years lived with disability that are 
standardized by means of severity weights. It measures health, using time as the metric. This 
indicator is applied to assess the health policy priorities in different regions in the world.  

 
Methodology 

 
Specifically, for this case study, based on the methodology described in the methods section, 
we calculated the number of people affected by skin cancers in the population of Puy de 
Dôme (France) using the HRA methodology to estimate the number of DALYs. For drinking 
water ingestion (exposure patterns), both scenarios normal (mean) and extreme (P95) daily 
drinking water intake, were used.  
 
For the durations of skin cancer, it was first assumed that in a particular population exposure 
is lifelong. The average duration of cancer morbidity was derived from the GBD-study 
volume 2 (Murray and Lopez, 1996). The average duration of skin cancer was 4 years, and the 
remaining life expectancy was 54 years. 
 
The Global Burden of Disease (GBD) study provides the severity weight for skin cancer: for 
skin cancer morbidity the GBD estimates a weight of 0.045, and for skin cancer mortality, 1.  
 
Table 28 shows the severity weights, durations and resulting burden of disease per case 
estimate for skin cancer following long-term exposure to arsenic in drinking water. The 
resulting burden of disease for morbidity was 0.2 DALYs per case, and for mortality, 54 
DALYs per case. 
 
Table 28 Severity weights, durations and burden of disease following prolonged arsenic exposure 

Skin cancer Severity weight Duration in years Burden of disease 
per case in DALYs 

Morbidity 0.045 4 0.2 
Mortality 1 54 54 
 
For arsenic, the most severe health outcome following the intake is obviously death. Since 
exposure needs to occur for at least 20 years to cause the cancers leading to death, all deaths 
occur in adults (Havelaar, 2003). 

 
Findings 

 
Table 29 presents the number of DALYs attributable to skin cancer for normal and extreme 
exposures to arsenic in drinking water in Puy de Dôme population.  
 
The disease burden for skin cancer in the 93 194 inhabitants exposed to arsenic in Puy de 
Dôme was 594 or 1458 DALYs, supposing a normal or an extreme daily intake of drinking 
water respectively.  
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Table 29 Environmental burden of skin cancer for arsenic in drinking water in general population in Puy 
de Dôme (France) 

Skin cancer Burden of disease
per case in DALYs

Number of 
attributable cases1 DALYs

morbidity 0.2 11 2.2
mortality 54 11 594

morbidity 0.2 27 5.4
mortality 54 27 1458

Scenario: normal drinking-water intake2

Scenario: extreme drinking-water intake3

 
1 The number of attributable cases was estimated by HRA method. 
2 Normal ingestion of drinking water (mean): 0.6 L/day. 
3 Extreme ingestion of drinking water (P95): 1.54 L/day. 
 
Interpretation of findings 
 
Detailed information on the distribution and level of arsenic exposure and intake, population 
characteristics and the distribution of health effects is required to calculate the environmental 
burden of disease.  
 
Once the number of attributable cases from exposure to inorganic arsenic has been estimated 
by health risk assessment method, the number of Disability Adjusted Life Year (DALYs) can 
be estimated, provided that the duration of disease and its severity weight are known. Under 
the worst-case scenario (consumption of extreme drinking water), the disease burden in Puy 
de Dôme for skin cancer associated with oral exposure to arsenic was 5.4 or 1458 DALYS for 
morbidity or mortality respectively. 
 
It should be noted that only DALYs for skin cancer have been estimated based on available 
data. Therefore, only part of possible adverse effects caused by inorganic arsenic in drinking 
water was considered. Non-cancer (e.g. vascular diseases) effects, that may occur in some 
areas of Puy de Dôme, or other types of cancer were not included in DALY assessment, 
because the data needed for DALY calculations lacked. 
 
The importance of producing similar estimates for other individual environmental risk factors 
to be included in the EBD is unquestionable, and DALY is an interesting indicator because it 
is an indicator of life expectancy combining mortality and morbidity into one summary 
measure of population health to account for the number of years lived in less than optimum 
health. However, the potential limitations and sources of errors in DALY estimates include: 
 
 Limitations in the data needed from countries to estimate the attributable cases (see 

above). 
 Severity-weights are presumed to be universal, but empirical local studies are needed to 

validate these assumptions. The methodology, which consisted of expert working groups 
reviewing evidence on selected risk factors and producing summary estimates for their 
prevalence and hazard size, and applying those estimates to mortality and burden of 
disease estimates for major epidemiological regions of the world, raises some serious 
concerns about the validity of the results at a local level. 

 EBD estimates often treat pollutants individually, but people are exposed to a complex 
mix of factors in the environment, and the interactions between these factors are often not 
well understood and cannot be modelled satisfactorily in EBD calculations. 
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General conclusions and recommendations 
 

Health Impact Assessment 
 
When epidemiological studies are available, we recommend the use of HIA methodology. 
Epidemiological studies play a unique role in the assessment of the health risk of 
environmental factors and offer two obvious major advantages over experimental studies. 
Unlike laboratory experiments, epidemiology provides evidence based on studies of human 
populations under real-world conditions. It largely avoids the extrapolations across species 
and levels of exposure required for the use of data from animal experiments, which contribute 
large uncertainties. In addition, epidemiology has often contributed to the recognition of new 
hazards, thereby stimulating new research and identifying new areas for public health action. 
The use of epidemiological information for HIA in general has been recently evaluated 
(WHO, 2000). 
 
HIA brings transparency to the use of evidence in decision-making, as policy options are 
clarified and the procedures followed in each step of the assessment can be checked. It 
facilitates stakeholder debate and participation when the questions to be considered are 
identified and when the policy options are discussed in view of the results of the health 
appraisal.  
 
The findings of this feasibility study suggest that the health risks from exposure to drinking 
water pollutants may be considerable. This study also demonstrates that conducting a HIA on 
European population as a result of exposure to drinking water pollutants is not possible for the 
time being. The lack or inaccurate information on exposure (e.g. contaminant levels in 
drinking water, number of exposed population) and on specific health effects and risks related 
to DWP among the exposed population hinders the development of HIA.  
 
In addition, availability of specific ERFs is a limitation for HIA in Europe and 
epidemiological research is needed in order to provide them. The potential future use for HIA 
should be considered a priori when planning epidemiologic studies.  
 

Health Risk Assessment 
 
For health risk assessment purposes information is needed on the population characteristic, on 
the water consumption patterns, and on the exposure to a substance from drinking water.  The 
available information for HRA purposes regarding nation-wide study in most ENHIS 
countries is scarce and it should be improved as a key priority.  
 
Regarding arsenic risk assessment, uncertainties exist and more research is needed to 
determine the connections between the arsenic levels, duration of exposure, and the health 
effects in the European population. 
Health risk assessment is based on various assumptions and statistical interpretations. 
However, even with the limitations and inherent uncertainties of this method, the process of 
performing a risk assessment is valuable in identifying and quantifying risks, in the absence 
of HIA. 
More specifically, the HRA methodology may be well used for a variety of local specific 
chemical threats for health in drinking water and for decision-making process on a local level 
where all necessary information is available. For biological threats in drinking water, 
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MicroRisk16 project will shortly develop and evaluate a harmonised framework for 
quantitative assessment of the microbiological safety of drinking water in EU Member States. 
The key to effectively using risk assessment as a tool requires a full explanation of the 
assumptions, limitations and interpretation to all the stakeholders whose decisions will be 
affected by the risk assessment and the risk management process. 
 

Environmental Burden of Disease 

The most appropriate method to estimate the burden of disease due to ingestion of water 
contaminated by pollutants would clearly depend upon the availability, nature and reliability 
of information required for EBD calculations.  
 
Like other impact assessments, EBD is subjected to potential limitations: 
 
 The severity weight is a quantified valuation of time lived in a less than perfect health 

state compared to time lived in perfect health. Several approaches have been used to 
obtain severity weights (for instance, investigators may assign arbitrary weights, expert 
panels may estimate weights or studies may incorporate weights published in the 
literature). The development and interpretation of health indicators that explicitly take into 
account social values is important, but future research should examine the validity and 
reliability of the severity weights at the local level. 

 A complex mixture of pollutants should be considered when assessing the human health 
effects related to drinking water. The combined impact on the level of disability is likely 
to be different from the impact of a single pollutant. More studies are needed to clarify the 
interactions between different pollutants or between pollutants and natural constituents of 
drinking water, and to model correctly in EBD calculations.  

 
Despite these limitations, it is important to recognize the benefits that the presentation of 
comparable information can bring to health policy-makers. The public-health impact of 
drinking-water pollutants is very different (e.g. cancer and non-cancer health effects) and 
cannot be compared directly. Expressing the burden of disease in one metric (DALYs) 
whatever its cause, enables comparison of the importance for public-health of various 
environmental risk factors and should be developed in future steps of ENHIS.  
 
In conclusion, from our experience, when estimating the health impacts of environmental 
pollution, because of the reasons stated above, HIA is preferable to HRA, and EBD should be 
used for comparative risk assessment from different environmental factors. 

                                                 
16 http://www.microrisk.com 
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Local City Report Bilbao 
 
 
Summary of main findings for Bilbao 
 

In 2002 the PM10 annual mean (SD) was 36.2 (16.9) µg/m3, above the 1999/30/EC Directive 
limit for 2010 (20 µg/m3), and below that established for 2005 (40 µg/m3). For the summer 
period of the same year the P5 (5th percentile), P50 and P95 of the maximum daily 8-hour 
moving average concentration of ozone were 34, 59, and 82 µg/m3. 

The reduction of annual average levels of particles to 20 µg/m3 would prevent 0.52 
postneonatal deaths from occurring. As far as short term effects of O3 in summer are 
concerned, each reduction of 10 µg/m3 in maximum daily 8-hour moving average 
concentrations would delay 9 deaths/year in the study area, 4 from cardiovascular diseases, 
and 4 from respiratory causes.  

Postneonatal mortality does not seem to be a sensitive indicator to assess the impact of AP 
(air pollution) by suspended particles on children health. Ozone levels are not high in Bilbao 
urban area and so are the attributable numbers of deaths 
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Introduction 
The Greater Bilbao Area (Basque Country, Northern Spain) has approximately 890000 
inhabitants and it is made up of Bilbao and neighbouring municipalities at both banks of the 
Nervion River, overlooking the Bay of Biscay. Its industrialization, based mainly on the iron 
and steel sector, began at the end of the 19th century and experienced rapid growth during the 
decade of the 60s. In 1977 the area was declared ‘Air Polluted Area’ and a Cleaning-up Plan, 
aimed mainly at reducing industrial emissions, came into force. The measures taken, included 
financial aids, introduction of new cleaner technologies, and changes in processes and fuels. 
In the 90s pollution levels decreased dramatically, and in 2000 the suspension of the ‘Air 
Polluted Area’ was approved. 

The first health impact assessment of suspended particles was carried out in 2001, and its 
results were included in the 2nd year report of Apheis. The available indicator of suspended 
particles was Black Smoke (BS) and only short-term effects could be evaluated because of the 
lack of relative risk (RR) of BS for long-term effects on mortality. The annual number of 
deaths brought forward by daily BS levels higher than 20 µg/m3 was 11.1 with a 95% 
confidence interval (CI) of 5.5-14.7), the number of attributable cardiac hospital admissions 
was 10.4 (CI: 3.8-16.9) and the correspondent for respiratory admission among those over 65 
years old 1.1 (CI: 0.0-9.2). 

The second HIA of AP in Bilbao area was also performed within Apheis project, and it was 
aimed to evaluate the effects of suspended particles on health, including both short and long 
term effects. PM10 from 2002 were used, for PM2.5 data were lacking in this year. Both short 
and long term effects of PM10 were assessed. As short-term effects are concerned, in 2002 
daily PM10 levels above 20 µg/m3 would have triggered 127 respiratory and cardiac hospital 
admissions, and brought forward 67 deaths. The impact of long term effects of AP turned out 
to be an order of magnitude larger. If annual mean of PM10 in Bilbao were reduced to 20 
µg/m3, 584 deaths/year would be delayed and, approximately, 2700 years of life saved, what 
would imply an increase in lifetime expectancy of 0.9 years at the age of 30. 

In this report we present a new HIA of air pollution, which includes impact results of ozone 
levels on general population mortality and hospital respiratory admissions, and impact results 
of particles levels on postneonatal mortality and children hospital admissions. This work has 
been carried out within the framework of package 5 of ENHIS project.  
 
Sources of air pollution 

Although, in the past, industry was the most important source of air pollution in the 
Metropolitan Area of Bilbao, with very high levels of SO2, since the 90s traffic has become a 
very important source. 

The Department of Environment of the Basque Government published the Strategic Plan for 
the Basque Autonomous Community (2002-2020). In the air quality area the document 
assumes the compromise of accomplishing the objectives of the European Union. As the 
objective for PM10 in 2010 is 20 µg/m3 in 2010 the annual mean level should be the 56% of 
that of the 2002 year. 
 

Exposure data 
In the Metropolitan Area of Bilbao the pollution indicators are measured by automatic 
network managed by the Environment Department of the Basque Government. 
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PM10 data fulfill Apheis Guidelines on Exposure Assessment. The data are from year 2002, 
first year in the area in which PM10 were monitored in a representative number of stations. 
Four urban monitoring stations of PM10 were available, which are representative of the whole 
area. The PM10 daily exposure indicator has been calculated as the arithmetic mean of the 
daily concentrations of the stations. The analytical method used is β radiation absorption in all 
the monitoring stations and the probe temperature 45ºC. A correction factor of 1.2 (value from 
a local study) has been used to compensate losses of volatile particulate matter. Data 
presented in this report are those given by the monitoring network, i.e. not corrected, although 
only corrected values have been used to calculate the attributable fraction of PM10 on 
postneonatal mortality, because the selected RRs were established for particles measured with 
a gravimetric method.  

Five urban monitoring stations have been available for ozone. The analytical method used is 
UV photometric method (ISO FDIS 13964).  

We have calculated the average of hourly values of all selected monitoring stations in the 
area, and created one series of hourly average data. On this series: 

 The 1-hour maximum concentration of each day has been selected, to create a series of 
365 1-hour max daily data 

 The 8-hour moving averages of each day have been calculated for the summer period (1st 
April to 30th September) and selected the maximum, to create the series of 8 hr daily 
maximum moving average.  

The annual mean level (SD) of PM10 in 2002 was 36.2 (16.9) µg/m3, and P5 and P95 of the 
daily mean values were, respectively, 16.1 µg/ m3 and 69.5 µg/m3. The median, P5 and P95 
of the maximum daily 8-hour moving average concentrations of O3 were, respectively, 59.1, 
34.0 y 82.1 µg/ m3, and those of the maximum daily 1-hour concentrations 59.8, 27.6 and 
88.4 µg/m3 (Table 1). Annual distributions of daily values of both PM10 and O3 indicators 
follow a typical skewed lognormal pattern (Figures 1-3)  
 

Table 1. Descriptive statistics of ozone and particle 
levels. Bilbao area, 2002  

  
O3 8h - 

summer 
O3 1h max - 

year 
PM10 
- year 

Number 183 365 365 
Minimum 25.08 11.25 11.88 
Percentile 5 34.04 27.56 16.06 
Percentile 25 51.05 47.80 24.22 
Median 59.13 59.80 31.67 
Percentile 75 69.79 70.00 45.49 
Percentile 95 82.11 88.43 69.50 
Percentile 98 91.11 95.69 83.78 
Maximum 103.65 109.60 99.80 
Daily mean 59.83 58.72 36.20 
standard error 14.41 18.19 16.95 
% missing values 0.00% 0.00% 0.00% 
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Fig 1. Distribution of daily O3 8h max  in Bilbao area. Summer 2002
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Fig 2. Distribution of daily O3 1 h max  in Bilbao area. Summer 
2002

 
 

Fig 3. Distribution of daily PM10 daily values  in Bilbao area. 
Yr 2002
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Ozone levels in 2002 were lower than usual, in all likelihood due to the fact that 2002 summer 
was especially cloudy and warm. While the average temperature in August was 20.1ºC in 
2001 and 22.3ºC in 2003, it was only 17.5 ºC in 2002. Differences in maximum daily 
temperature were still larger: August average was 7ºC less in 2002 than in 2003.  
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Figure 4. P5, P95, and medians of the maximum daily 8-hour moving average 
concentrations of O3  in Bilbao area in 2001-2004. 

0,00

20,00

40,00

60,00

80,00

100,00

120,00

2001 2002 2003 2004

Per centi le 5

Median

Per centi le 95

 
 

Health data 
We used mortality data of 2002, provided by the Mortality Register of the Basque 
Autonomous Community. The register has a quality control program, uses ICD10, and its 
completeness is 100%. 

The (European population) age-standardized mortality rate of the municipalities of the study 
area in 2002 was 659.42/100.000. Excluding those due to external causes, the daily average 
number of deaths in the study area is 15.9, 5.12 of them (32%) being from cardiovascular 
diseases. Only 5 postneonatal deaths occurred in 2002, which represents 99.1 cases/100.000 
1-12 month old children. None of these deaths was caused by SIDS or respiratory diseases. 

Hospital admissions data of 2002 came from the Hospital Discharge Register of the Basque 
Autonomous Community and they were coded using ICD9. A quality control programme is 
run; the completeness of the Register is 99.9% and the percentage of missing data in cause 
admission was 0.3%. 
 

Table 2. Descriptive statistics for health outcomes in Bilbao in 2002. Number of cases and 
number of cases /100 000  

Health outcome ICD9 ICD10 Nº 
Cases/year 

Daily mean 
(SD) 

Nº cases per 
100 000/year 

POSTNEONATAL 
MORTALITY      

Total   5 - 99.10 

Respiratory 460-519 J00-J99 0 - 0 
Sudden infant death 

syndrome (SIDS) 798.0 R95 0 - 0 

GENERAL POPULATION 
MORTALITY      

Total mortality all causes <800 A00-R99 5803 15.90 (4.23) 819.18 

Cardiovascular mortality 390-459 I00-I99 1869 5.12 (2.38) 263.84 

Respiratory mortality 460-519 J00-J99 633 1.73 (1.44) 89.36 

MORBIDITY      

Cough   not available   
Lower respiratory symptoms 

LRS   not available   

Emergency room visits for 
asthma - Age < 18 years 493 J45-J46 not available   
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Hospital respiratory 
admissions - Age < 15 years 460-519 J00-J99 632 1.73 (1.90) 803.88 

Hospital respiratory 
admissions - Age 15 -64 

years 
460-519 J00-J99 1379 3.78 (2.38) 279.60 

Hospital respiratory 
admissions - Age > 64 years 460-519 J00-J99 3289 9.01 (4.38) 2423.12 

 
No data of emergency room visits for asthma, and prevalence of cough and lower respiratory 
symptoms (LRS) were available in Bilbao for 2002.  
 

Health Impact Assessment 
 

Methodology  

Health impact of air pollution (AP) has been calculated as the annual number of health events 
attributable to AP in the target population. First of all, it is necessary to take into account the 
fact that the HIA implies assuming a causal relationship between AP and the effects and, 
therefore, that HIA can only be performed for those outcomes with sufficient evidence of 
causality. Once the effects with sufficient evidence of causal relationship with AP have been 
determined, the next step is to find the best exposure-response functions (ERFs) for each of 
the selected outcomes. Table 3 shows the result of a systematic review on these issues carried 
out by the Bilbao Apheis team17 for WP5 of ENHIS-1. This table summarizes the health 
outcomes and ERFs deemed suitable for HIA according to the criteria established by WP5 
with the advice of the air pollution experts of WP518. 
 

Table 3. Health outcomes and Exposure-response functions (ERFs) selected for health impact 
assessment 

 OUTCOME POLLUTANT ERFs 
ORIGINAL 
SOURCE 

CHILDREN - PARTICLES   

 Total postneonatal mortality 
(1 month-1 year) 

PM10 

Annual Mean 
RR=1.048 (1.022-1.075) 

↑10µg/m3 
Lacasaña et al 

2005 

 
Postneonatal respiratory 

mortality 
ICD9 460-519 ICD10 J00-J99 

PM10 

Annual Mean 
RR=1.216 (1.102-1.342) 

↑10µg/m3 
Lacasaña et al 

2005 

 

Postneonatal Sudden Infant 
Death Syndrome (SIDS) 

mortality (normal birth weight 
≥2500g) 

ICD9 798.0 –ICD10 R95 

PM10 
Annual Mean 

Adjusted Odds Ratio 
AOR=1.12 (1.07-1.17) 

↑10µg/m3 

Woodruff et al. 
1997 

 Cough PM10 

Daily Mean 
OR=1.041 (1.020-1.062) 

↑10µg/m3 
Ward & Ayres 

2004 

 Lower respiratory symptoms 
LRS 

PM10 

Daily Mean 
OR=1.041 (1.020-1.051) 

↑10µg/m3 
Ward & Ayres 

2004 

CHILDREN – OZONE   

 
Emergency room visits for 

asthma 
<18 Y  

ICD9 493, ICD10 J45 J46 

Ozone 
Maximum 1 h 

RR=1.0116 (1.0067-
1.0165) 
↑10µg/m3 

CARB 2004 

ADULTS/GENERAL POPULATION 

 Total mortality all causes 
ICD9 <800 ICD10 A00-R99 

Ozone 
Maximum 8 h 

RR= 1.0031 (1.0017-
1.0052) 

Gryparis et al 
2004 

                                                 
17

Cambra K, Alonso E, Cirarda FB, Martínez-Rueda T. Bilbao APHEIS group. Selection of outcomes and exposure response functions for 
health impact assessment of particles and ozone. Review of the evidence.  ENHIS project. WORK PACKAGE  5. Bilbao, February 2005. : 
18 Ferran Ballester: Valencian School of Health Studies, Valencia, Spain; Sylvie Cassadou: National Institute of Public Health Surveillance, 
InVS, Toulouse, France; Fintan Hurley: Institute of Occupational Medicine, Edinburgh, Scotland, UK; Nino Künzli: University of Southern 
California, Division of Occupational and Environmental Health, Los Angeles, CA, USA; Odile Meckel: Institute of Public Health NRW 
(LOEGD), Bielfeld, Germany; Hans-Guido Mücke: WHO Collaborating Center (Air)-Federal Environmental Agency, Berlin, Germany; 
Nikolaos Stilianakis: Institute for Environment and Sustainability, European Commission – JRC, Ispra, Italy. 
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Summer ↑10µg/m3 (APHEA 2) 

 Respiratory mortality 
ICD9 460-519 ICD10 J00-J99 

Ozone 
Maximum 8 h 

Summer 

RR= 1.0113 (1.0074-
1.0151) 
↑10µg/m3 

Gryparis et al 
2004 

(APHEA 2) 

 Cardiovascular mortality ICD9 
390-459 ICD10 I00-I99 

Ozone 
Maximum 8 h 

Summer 

RR= 1.0046 (1.0022-
1.0073) 
↑10µg/m3 

Gryparis et al 
2004 

(APHEA 2) 

 
To be coherent with mortality findings, it was decided, with the experts’ advice, to include 
RRs of hospital admissions in the health impact assessment calculations, even if they were not 
statistically significant. More concretely, it was decided that if there was not any new RR 
published by the time of making the calculations, the RRs for respiratory hospital admissions 
from Anderson's meta-analysis could be used, although they were not statistically significant 
(see Table 2). The rationale for that is that if there is sufficient evidence to accept a causal 
relationship between air pollution and respiratory mortality -both in children-PM and adults-
O3- we should easily accept that there will also be an impact on hospital admissions. 

 
Table 4. Complementary Exposure-response functions (ERFs) for health impact assessment on 
respiratory hospital admissions for children (particles) and adults (ozone) 

 OUTCOME POLLUTANT RR 
SOURCE 

 

CHILDREN - PARTICLES   

 

Respiratory hospital 
admissions 

0-14 Y 
ICD9 460-519 ICD10 J00-J99 

PM10 

Daily Mean 

RR= 1.010 (0.998-
1.021) 

↑10µg/m3 

Anderson 
2004 

ADULTS/GENERAL POPULATION 

 
Hospital respiratory 
admissions 15-64 Y 

ICD9 460-519 ICD10 J00-J99 

Ozone 
Maximum 8 h 

RR=1.001 (0.991-
1.012) 

↑10µg/m3 

Anderson et al 
2004 

 
Hospital respiratory 
admissions >64 Y 

ICD9 460-519 ICD10 J00-J99 

Ozone 
Maximum 8 h 

RR=1.005 (0.998-
1.012) 

↑10µg/m3 

Anderson et al 
2004 

 
Finally, HIA needs defining the evaluation scenarios, i.e. the hypothetical scenario with which 
we want to compare the current air pollution situation. We calculate the impact on health of 
the (current) air pollution levels in the city that are above the pollution level of the evaluation 
scenario. In other words, the attributable number of health events (deaths, hospital 
admissions…) calculated for each scenario represents the number of events that would be 
prevented if, all other things being constant, air pollution levels were reduced to the 
evaluation scenario level. These evaluation scenarios are based on the objectives and limits 
established in 1999/30/CE, and 2002/3/CE Directives. 
 

HIA scenarios 
1.- HIA scenarios of PM10 

1.1. Scenarios for HIA on short-term effects of PM10 and cough, lower respiratory 
symptoms in people under 18 year (<18), and hospital respiratory admissions in people 
under 15 year (< 15) 

1.1.1 Reduction of PM10 levels to a 24-hour value of 50 µg/m3 in all days exceeding 
this value (Limit of 1999/30/CE Directive) 

1.1.2. Reduction of PM10 levels to a 24-hour value of 20 µg/m3 in all days exceeding 
this value 
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1.1.3 Reduction by 5 µg/m3 of all the 24-hour values 
 

1.2. Scenarios for HIA on long-term effects of PM10 and postneonatal mortality (total, 
respiratory and sudden infant death syndrome-SIDS)  

1.2.1 Reduction of the annual mean value of PM10 to a level of 40 µg/m3 (Limit of 
1999/30/CE Directive for 2005) 

1.2.2 Reduction of the annual mean value of PM10 to a level of 20 µg/m3 (Limit of 
1999/30/CE Directive for 2010) 

1.2.3  Reduction by 5 µg/m3 of the annual mean value of PM10   

2.- HIA scenarios on short-term effects of Ozone 

2.1 Daily maximum 1-hour concentration and emergency room visits for asthma in 
people under 18 year (< 18) 

2.1.1 Reduction of O3 daily maximum 1-hour concentrations to a level of 180 µg/m3  
in all days exceeding this value (Information threshold of 2002/3/CE Directive) 

2.1.2 Reduction by 10 µg/m3 of the daily maximum 1-hour concentrations 

2.2 Daily maximum 8-hour moving average concentration and mortality in general 
population  

2.2.1 Reduction of O3 daily maximum 8-hour moving average concentrations to 120 
µg/m3 in all days exceeding this value (Limit for health protection of 2002/3/CE 
Directive) 

2.2.2 Reduction by 10 µg/m3 in the daily maximum 8-hour moving average 
concentrations. 

 
Findings 

The annual number of postneonatal deaths attributable to PM10 levels higher than 20 µg/m3 
was 0.5 (CI: 0.23-0.83), which is equivalent to an annual rate of 10.3 deaths per 100000 (CI: 
4.6-16.5). In 2002 there was not any postneonatal death from respiratory causes, either any 
from SIDS, so that the number of attributable cases for these specific causes is 0. In the same 
year, 14.80 emergency respiratory admissions were attributable to the daily PM10 levels above 
20 µg/m3 (CI: (-2.9)-31.6). A reduction of 5 µg/m3 in everyday PM10 average level would 
imply avoiding 3.14 (CI: (-0.69)-6.57) admissions per year. 
 

Table 5 Potential benefits of reducing PM10 levels. Absolute number and number per 100000 children (95% 
confidence limits) attributable to the effects of PM10. 
 PM10 Attributable cases per 

year 
Attributable cases 
/100.000 per year 

POSTNEONATAL MORTALITY 
Annual mean 
levels 

  

Total by 5 µg/m3 0.12 (0.05-0.18) 2.38 (0.99-3.57) 
 to 20 µg/m3 0.52 (0.23-0.83) 10.31 (4.56-16.46) 
 to 40 µg/m3 0.08 (0.04-0.12) 1.59 (0.79-2.38) 
Respiratory by 5 µg/m3 0 0 
 to 20 µg/m3 0 0 
 to 40 µg/m3 0 0 
SIDS by 5 µg/m3 0 0 
 to 20 µg/m3 0 0 
 to 40 µg/m3 0 0 
MORBIDITY Daily levels   
Cough <18 y by 5 µg/m3 not available not available 
 to 20 µg/m3   
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 to 50 µg/m3   
LRS <18 y by 5 µg/m3 not available not available 
 to 20 µg/m3   
 to 50 µg/m3   
Hospital respiratory admissions <15 y by 5 µg/m3 3,14 ((-0.63) - 6.57) 18.82 ((-3.70) - 40.21) 
 to 20 µg/m3 14.80 ((-2.91) - 31.61) 4.63 ((-0.91) - 9.84) 
 to 50 µg/m3 3.64 ((-0.72) - 7.74) 3.99 ((-0.80) - 8.36) 

 
 

Table 6. Potential benefits in general population of reducing ozone daily levels. Absolute number and number 
per 100 000 inhabitants (95% confidence limits) attributable to the acute effects of ozone. 

 OZONE Attributable cases per 
year 

Attributable cases /100.000 
per year 

MORTALITY Daily 8-h max   
Total excluding external by 10 µg/m3 8.99 (4.93- 15.08) 1.27 (0.70-2.13) 
 to 120 µg/m3 NA NA 
Cardiovascular  by 10 µg/m3 4.29 (2.05- 6.81) 0.61 (0.29-0.96) 
 to 120 µg/m3 NA NA 
Respiratory by 10 µg/m3 3.55 (2.32- 4.74) 0.50 (0.33-0.67) 
 to 120 µg/m3 NA NA 

MORBIDITY Daily 1-h max   
Emergency room visits for 
asthma  <18 y 

by 10 µg/m3 not available not available 
 to 180 µg/m3   

 Daily 8-h max   
Hospital respiratory admissions  
15-64 y 

by 10 µg/m3 0.69 ((-6.22) - 8.29) 0.14 ((-1.26) - 1.68) 

 to 120 µg/m3 NA NA 
Hospital respiratory admissions  
> 64 y 

by 10 µg/m3 8.20 ((-3.28) - 19.69) 6.04 ((-2.42) - 14.51) 

 to 120 µg/m3 NA NA 
NA: Not applicable 
 

Relating to short-term effects of O3, each reduction of 10 µg/m3 in maximum daily 8-hour 
moving average concentrations would delay 9 (CI: 5-15) deaths/year in the study area, 4 (CI: 
2-7) from cardiovascular diseases, and 4 (CI: 2-5) from respiratory causes. The number of 
attributable emergency respiratory hospital admissions of people aged 15 to 64 years would 
be 0.69 (CI:(-6.22)-8.29)), and of people over 64 years 8.2 (CI: (-3.28)-19.69)). There was not 
any day with maximum daily 8-hour moving average concentration above 120 µg/m3 and 
consequently there is not any attributable case. 

 

Discussion  
Like in other developed regions, infant mortality rates are very low in the Basque Country. 
Five postneonatal deaths occurred in 2002, and none of them were caused by respiratory 
diseases or SIDS. Although the evidence of causality of the relationship between AP and 
postneonatal respiratory mortality is sufficient (WHO, 2004), postneonatal mortality does not 
seem to be a sensitive indicator to assess the impact of suspended particles on children health. 
Despite RRs being quite large, the number of deaths are so low that hardly any attributable 
number of cases can be meaningful. 

The hospital respiratory admissions in children under 15 represents a short term effect of 
suspended particles. As the RR is not statistically significant, the lower limit of the confidence 
interval of the attributable cases is negative. More prevalent and specific health outcomes are 
to be assessed. For the time being, in Bilbao area there are not suitable records of emergency 
room visits for asthma, neither LRS and cough prevalence data. Adverse effects of AP on 
lung function development have been demonstrated, but the scientific evidence to assess it is 
still scarce, and further research is needed.  
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There is a question related to the behaviour of ozone as a pollutant that can not be neglected. 
In urban areas, like our study area, ozone levels are lower than on the periphery of the city and 
in some parts of the countryside, places where urban citizens may actually go to on a regular 
basis, particularly in summertime. A consequence of this is that  the use of urban average 
ozone levels may underestimate the actual exposure. 

Ozone levels in Bilbao in 2002 area were not high and fulfilled the requirements of 
2002/3/CE Directive. As there was no days with a maximum daily 8-hour moving average 
concentration above the limit of 120 µg/m3 established in 2002/3/CE Directive, only the 
scenario of reduction of 10 µg/m3 has been used. For each reduction of 10 µg/m3 in maximum 
daily 8-hour moving average concentrations 9 deaths (1 death/100000) would be prevented. 
Taking into account the fact that in summer the mean of the maximum daily 8-hour moving 
average concentrations is 59 µg/m3, it does not seem that any feasible reduction in urban 
ozone levels would produce a large reduction in mortality, at least as long as short term effects 
of ozone are concerned. The magnitude of the central estimate of respiratory admissions (8,69 
for the two age groups) is only two and a half times higher than the number of attributable 
deaths. Although the RR used are not statistically significant, we would have expected this 
ratio to be higher in a place like Bilbao, with a highly developed health service in which 
practically the 100% of the emergency admissions are recorded. This question may be 
suggesting that hospital admissions RRs are not as transferable as mortality RRs, and that 
probably differences in the organization of the Heath Systems and Registers among cities are 
important. 

There is also a need to assess other outcomes related to symptoms, in both general population 
and children. The lack of suitable exposure-response functions for children outcomes has 
prevented to include such evaluations in this report, although the evidence of causality for 
some of them, such asthma, has been considered sufficient (WHO, 2004).  

Ozone and particle levels are not usually correlated, and their effects have been considered 
independent. Although non-chronic effects of ozone have been assessed, the impact of 
particles on general population mortality in Bilbao urban area is larger than the calculated for 
ozone. As reported by Apheis-3, the chronic effects of particles are responsible for the main 
part of premature deaths and reduction of life expectancy life. We believe, thus, that the 
benefits of reducing particles levels in order to achieve the goal established in 1999/30/CE for 
2010 (i.e. 20 µg/m3 as an annual mean) would imply a larger benefit than the expected from a 
feasible reduction in ozone levels. 

 

 

 

Authors: Koldo Cambra, Eva Alonso, Francisco Cirarda, Teresa Martínez-Rueda 
 
Bilbao, August 2005 
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Local City Report Paris 
 
Summary of main findings for Paris 
 

In 2001 the PM10 annual mean (SD) was 22 (9) µg/m3 (27 (13) µg/m3 when a correction is 
applied in order to compensate losses of volatile compounds due to the TEOM measurement 
method), above the 1999/30/EC Directive limit value for 2010 (20 µg/m3), and below that 
established for 2005 (40 µg/m3). For the summer period of the same year, the mean (SD), P5 
(5th percentile) and P95 of the maximum daily 8-hour moving average concentration of ozone 
(O3) were 78 (31), 35 and 142 µg/ m3. 

Regarding children, infant mortality in Europe is quite low and consequently, the expected 
attributable number of deaths related to air pollution is also very low. All other things being 
equal, the reduction of the annual average levels of PM10 to 20 µg/m3 would prevent about 5 
total postneonatal deaths. Reducing PM10 daily mean values to 20 µg/m3 would prevent about 
63 hospital respiratory admissions of children under 15 years old. 

As far as short-term effects of O3 in summer are concerned, all other things being equal, each 
reduction by 10 µg/m3 of the daily maximum 8-hour moving average concentrations would 
delay about 62 deaths per year in the general population in the study area, 25 from 
cardiovascular diseases, and 13 from respiratory causes. In terms of hospital admissions, this 
would represent 8.24 respiratory admissions in the adult (15-64 years old) population and 
30.16 in the population over 64 years. 
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Introduction  
The study area includes Paris and the three surrounding departments (Hauts-de-Seine, Seine-
Saint-Denis and Val-de-Marne), representing a total area of 762.24 km². The population living 
in this area in 1999 is estimated to 6,174,000 inhabitants. It is a densely populated urban area, 
concentrating a lot of transportation infrastructures: highways, roads, railway, and two 
international airports located at the outskirts of this area. 

In this area, linked to the closure of some industrial plants, and to increased regulations on the 
remaining ones, sulfur dioxide air pollution has been decreasing for 30 years now, and the 
levels are now around 10µg/m3 (annual mean, background levels). 

A decrease has also been observed for carbon monoxide and benzene. These decreases are 
mainly attributable to technical improvement of vehicles. 

Particular air pollution levels keep steady for about 5 years. 

Nitrogen dioxide air pollution has been showing a slight decreasing trend since the middle of 
the 90’s. However, there seems to be a stabilization of the levels during the recent years. In 
Paris metropolitan area, NOx emissions are mainly due to road traffic, and in most of the study 
area, where traffic density is high, background mean annual levels are higher than the national 
air quality guideline (40µg/m3). 

Ozone levels show an increasing trend since the beginning of the 90’s. This trend may 
correspond to an increase of background levels, and an increase of both intensity and 
frequency of summer peaks.  

In this study area, the life expectancy is higher than the French one. However, there are 
differences among the four departments composing the study area, and mortality of children 
aged less than one year is higher in this area than the national one. Infant mortality rate has 
been decreasing constantly. However, since the beginning of the 90’s, this decrease slows in 
France, and even more in the study area. 

The main causes of infant mortality in the study area are conditions arising during the 
perinatal period and congenital anomalies. Sudden infant death syndrome frequency has been 
decreasing since prevention measures have been implemented (recommendations on sleeping 
position of babies). 

Cancer is the main cause of deaths in the general population of the study area: cancers 
represent an important cause of death even in the youngest part of the population, and they are 
the most important cause of deaths in people aged 40 and more. Cardiovascular diseases are 
the second most important cause of death in the study area, even if cardiovascular death rate is 
lower in the study area than the national French one. Cardiovascular deaths are concentrated 
in the oldest part of the population. 

Air pollution Health impact assessment (HIA) has been previously carried out in the study 
area, especially during the phases 2 and 3 of Apheis. The most recent analysis (Apheis 3) 
estimated that reduction of the long-term PM2.5 pollution to the levels of 15 ug/m3 would 
reduce mortality in the study area by about 850 deaths in one year, which would save about 
410 years of expected life for starting year of simulation. If the daily means of PM10 would 
be kept under 20 ug/m3, about 100 deaths and 140 hospital admissions for cardiovascular 
causes could have been avoided in the year 2000. 

This report presents the results obtained for the Paris study area. After a brief description of 
air pollution sources, exposure and health data, the results of the HIAs conduced on 
postneonatal mortality, cardiovascular and respiratory mortality, and respiratory hospital 
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admissions in relation with ozone (short-term) and PM10 (short- and long-term) are 
presented. 

This work has been carried out within the framework of work package WP5 on health impact 
assessment of ENHIS project. 
 

Sources of air pollution 
The main source of nitrogen oxides within the study area is road traffic: according to the 
Airparif/Drire inventory of emissions for year 2000, together with other mobile sources, road 
traffic represents 62% of the emissions. 

Concerning PM10, the repartition of the emissions among sources is more balanced : 
according to the same inventory, road traffic and other mobile sources represent about 40% of 
the emissions, whereas production processes represent about 31%, and combustions (energy 
production and transformation, garbage incineration, etc.) 29%.  

Ozone is a secondary air pollutant. Its formation is the result of complex processes. It is hence 
not possible to attribute ozone to sources of air pollution.  

 

Exposure data 
Data concerning air pollution levels were obtained from Airparif, the local air pollution 
monitoring network. Within the study area in 2001, 8 background monitoring stations 
(TEOM) measured the levels of PM10, and 10 background monitoring stations measured the 
levels of ozone.  

For HIA purpose for chronic exposure, ENHIS recommended to correct TEOM PM10 in 
order to compensate losses of volatile compounds, because the corresponding RRs were 
obtained using gravimetric PM10 as a measure of exposure. In Paris, as part of the French 
national pilot programme for PM surveillance, specific polynomial regression has been used 
for each city PM10 correction. The coefficients of these regressions were derived from 
parallel PM10 measurements within each city19.  

How indicators have been calculated:  

- PM10: daily exposure indicator has been calculated as the arithmetic mean of the daily 
concentrations of the stations.  

- Ozone: the daily maximum 1-hour indicator has been calculated as the arithmetic 
mean of the 1-hour maximum of the stations. The daily maximum 8-hour moving 
averages of each day have been calculated as the arithmetic mean of the maximum 8-
hour moving averages of the stations for the summer period (1st April to 30th 
September). 

AP data description:  

The annual mean level (SD) of TEOM PM10 in Paris was 22 (9) µg/m3, and P5 and P95 of 
the daily mean values were, respectively, 11 µg/m3 and 42 µg/m3. 

The annual mean level (SD) of corrected PM10 in Paris was 27 (13) µg/m3, and P5 and P95 of 
the daily mean values were, respectively, 13 µg/m3 and 55 µg/m3.  

                                                 
19 Jean-Luc HOUDRET, François MATHE. Programme pilote national de surveillance des particules PM10 et 
PM2.5. Ecole des mines de Douai, Département Chimie et environnement, Etude n°10. 2003  
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The mean (SD), P5 and P95 of the daily maximum 8-hour moving average concentrations of 
O3 (summer) were, respectively, 78 (31), 35 and 142 µg/ m3, and those of the daily maximum 
1-hour concentrations (entire year) 66 (37), 14 and 140 µg/m3 (Table 1 and figures 1-3) 

Both TEOM and corrected PM10 annual mean levels were lower than the limit value for 2005 
(40µg/m3). However, both TEOM and corrected PM10 annual mean levels were slightly 
higher than the limit value for 2010 (20µg/m3).  

Concerning ozone, the daily maximum 8-hour moving average has been higher than 
120µg/m3 during 22 days, whereas the target value for 2010 is 120 µg/m3 not to be exceeded 
on more than 25 days per calendar year averaged over three years. 

Daily ozone levels (both 1-hour and 8-hour maximum) show a large variability. There are a 
few days during the summer when ozone levels are very high. Among these days, some 
correspond to situation where the information threshold (180 µg/m3 for 1-hour average) was 
overshot. 

Daily-corrected PM10 levels show a smaller variability. During more than 65% of the days, 
the daily mean value is between 10 and 30 µg/m3. During slightly less than 30% of the days, 
the daily mean value is lower than 20µg/m3. 
 

Table 1. Descriptive statistics for ozone and PM10 levels 
in Paris area, 2001 

  
O3 8h - 
summer 

O3 1h max - 
year 

Corrected 
PM10 - 

year 
Number 183 365 365 
Minimum 17 2 8 
Percentile 5 35 14 13 
Percentile 25 57 42 18 
Median 72 60 24 
Percentile 75 91 83 33 
Percentile 95 142 140 55 
Percentile 98 155 166 60 
Maximum 160 202 95 
Daily mean 78 66 27 
standard error 31 37 13 
% missing values 0.00% 0.00% 0.00% 

 

Fig 1. Distribution of O3 8h max in Paris area - summer 2001
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Health data 
 Mortality data were obtained from the Institut National de la Santé et de la Recherche 

Médicale (CepiDC). The CepiDC is a register. There are no missing data, and a quality 
control program is applied. Death causes for year 2001 were coded according to ICD-10. 
Most of the coding (about 80%) was automated. 

 Hospital admissions data concerned public and private hospitals and were extracted from 
the Information Systems Medicalisation Program (PMSI) by the French Institute of Public 
Health (InVS). These data are total hospital admissions data, and hence contain both 
emergency and scheduled hospital admissions. Hospital admissions causes for year 2001 
were coded according to ICD-10. 

 Data concerning specifically emergency hospital admissions, emergency room visit for 
asthma, cough or lower respiratory syndromes were not available for Paris study area, and 
hence no HIA was conduced for these indicators. 

 

The total number of postneonatal deaths in 2001 was 150 (annual rate 183.87 per 100,000) , 
among which 7 were due to respiratory causes and 30 to sudden infant death syndrome.  

The number of deaths in the general population (excluding external causes) was 41,056 
(annual rate 664.89 per 100,000), among which 11,370 (annual rate 184.16 per 100,000) were 
due to cardiovascular causes, and 2530 (annual rate 40.98 per 100,000) were due to 
respiratory causes. 

The annual rate of respiratory admissions was high in both young and elderly people: annual 
rate for children under 15 was 1218.59 per 100,000 (13,659 hospital admissions during 2001) 
, and annual rate among people aged 65 and more was 1530.08 per 100,000 (12,445 hospital 
admissions during 2001). The annual rate for people age between 15 and 64 was really lower : 
390,14 per 100,000 (16,541 hospital admissions during 2001). 

Fig 3. Distribution of corrected PM 10 in Paris area - year 2001
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Table 2. Descriptive statistics for health outcomes in Paris area, 2001 

Health outcome ICD9 ICD10 Annual 
deaths 

Annual rate  
(per 100 000) 

Daily mean 
(SD) 

Daily rate 
(per 100 000) 

Annual 
incidence 

rate 
(per 100 000)

POSTNEONATAL MORTALITY        

Total   150 183.87    

Respiratory  
ICD9 460-519 ICD10 J00-J99 

460-
519 

J00-
J99 

7 8.58    

Sudden infant death syndrome 
ICD9 798.0 –ICD10 R95 

798.0 R95 30 36.77    

GENERAL POPULATION 
MORTALITY 

       

Total mortality,  
ICD9 <800 ICD10 A00-R99 

<800 A00-
R99 

  112.48 
(14.11) 

1.82  

Cardiovascular mortality  
ICD9 390-459 ICD10 I00-I99 

390-
459 

I00-
I99 

  31.15 
(6.41) 

0.50  

Respiratory mortality  
ICD9 460-519 ICD10 J00-J99 

460-
519 

J00-
J99 

  6.93 
(3.05) 

0.11  

MORBIDITY        
Cough   not available 

Lower respiratory symptoms LRS   not available 

Emergency room visits for asthma - 
Age < 18 years ICD9 493, ICD10 

J45 J46 

493 J45-
J46 

not available 

Hospital respiratory admissions - 
Age < 15 years ICD9 460-519 

ICD10 J00-J99 

460-
519 

J00-
J99 

    1218.59 

Hospital respiratory admissions - 
Age 15 -64 years 

460-
519 

J00-
J99 

    390.14 

Hospital respiratory admissions - 
Age > 64 years 

460-
519 

J00-
J99 

    1530.08 

 
 
Health Impact Assessment 
 

Methodology  

Health impact of air pollution (AP) has been calculated as the annual number of health events 
attributable to AP in the target population. A causal relationship between AP and the effects is 
assumed, and therefore HIA can only be performed for those outcomes with sufficient 
evidence of causality. Once the effects with sufficient evidence of causal relationship with AP 
have been determined, the next step is to find the best exposure-response functions (ERFs) for 
each of the selected outcomes. Table 3 shows the result of a systematic review on these issues 
carried out by the Bilbao Apheis team20 for WP5 of ENHIS-1. This table summarizes the 
health outcomes and ERFs deemed suitable for HIA according to the criteria established by 
WP5 with the advice of the air pollution experts of WP521. 

 

                                                 
20

Cambra K, Alonso E, Cirarda FB, Martínez-Rueda T. Bilbao APHEIS group. Selection of outcomes and exposure response functions for 
health impact assessment of particles and ozone. Review of the evidence.  ENHIS project. WORK PACKAGE  5. Bilbao, February 2005. 
Http: 
21 Ferran Ballester: Valencian School of Health Studies, Valencia, Spain; Sylvie Cassadou: National Institute of Public Health Surveillance, 
InVS, Toulouse, France; Fintan Hurley: Institute of Occupational Medicine, Edinburgh, Scotland, UK; Nino Künzli: University of Southern 
California, Division of Occupational and Environmental Health, Los Angeles, CA, USA; Odile Meckel: Institute of Public Health NRW 
(LOEGD), Bielfeld, Germany; Hans-Guido Mücke: WHO Collaborating Center (Air)-Federal Environmental Agency, Berlin, Germany; 
Nikolaos Stilianakis: Institute for Environment and Sustainability, European Commission – JRC, Ispra, Italy. 
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Table 3. Health outcomes and Exposure-response functions (ERFs) selected for health impact 
assessment 

 OUTCOME POLLUTANT ERFs 
ORIGINAL 
SOURCE 

CHILDREN - PARTICLES   

 Total postneonatal mortality 
(1 month-1 year) 

PM10 

Annual Mean 
RR=1.048 (1.022-1.075) 

↑10µg/m3 
Lacasaña et al 

2005 

 

Postneonatal respiratory 
mortality 

ICD9 460-519 ICD10 J00-
J99 

PM10 

Annual Mean 
RR=1.216 (1.102-1.342) 

↑10µg/m3 
Lacasaña et al 

2005 

 

Postneonatal Sudden Infant 
Death Syndrome (SIDS) 

mortality (normal birth 
weight ≥2500g) 

ICD9 798.0 –ICD10 R95 

PM10 
Annual Mean 

Adjusted Odds Ratio 
AOR=1.12 (1.07-1.17) 

↑10µg/m3 

Woodruff et al. 
1997 

 Cough PM10 

Daily Mean 
OR=1.041 (1.020-1.062) 

↑10µg/m3 
Ward & Ayres 

2004 

 Lower respiratory symptoms 
LRS 

PM10 

Daily Mean 
OR=1.041 (1.020-1.051) 

↑10µg/m3 
Ward & Ayres 

2004 

CHILDREN – OZONE   

 
Emergency room visits for 

asthma 
<18 Y  

ICD9 493, ICD10 J45 J46 

Ozone 
Maximum 1 h 

RR=1.0116 (1.0067-
1.0165) 
↑10µg/m3 

CARB 2004 

ADULTS/GENERAL POPULATION 

 Total mortality all causes 
ICD9 <800 ICD10 A00-R99 

Ozone 
Maximum 8 h 

Summer 

RR= 1.0031 (1.0017-
1.0052) 
↑10µg/m3 

Gryparis et al 
2004 

(APHEA 2) 

 
Respiratory mortality 

ICD9 460-519 ICD10 J00-
J99 

Ozone 
Maximum 8 h 

Summer 

RR= 1.0113 (1.0074-
1.0151) 
↑10µg/m3 

Gryparis et al 
2004 

(APHEA 2) 

 Cardiovascular mortality 
ICD9 390-459 ICD10 I00-I99 

Ozone 
Maximum 8 h 

Summer 

RR= 1.0046 (1.0022-
1.0073) 
↑10µg/m3 

Gryparis et al 
2004 

(APHEA 2) 

To be coherent with mortality findings, it was decided, with the experts’ advice, to include 
RRs of hospital admissions in the health impact assessment calculations, even if they were not 
statistically significant. More concretely, it was decided that if there was not any new RR 
published by the time of making the calculations, the RRs for respiratory hospital admissions 
from Anderson's meta-analysis could be used, although they were not statistically significant 
(see Table 2). The rationale for that is that if there is sufficient evidence to accept a causal 
relationship between air pollution and respiratory mortality -both in children-PM and adults-
O3- we should easily accept that there would also be an impact on hospital admissions. 

Table 4. Complementary Exposure-response functions (ERFs) for health impact assesment on 
respiratory hospital admissions for children (particles) and adults (ozone) 
 

 OUTCOME POLLUTANT RR SOURCE 

CHILDREN - PARTICLES   

 

Respiratory hospital 
admissions 

0-14 Y 
ICD9 460-519 ICD10 J00-J99 

PM10 

Daily Mean 

RR= 1.010 (0.998-
1.021) 

↑10µg/m3 

Anderson 
2004 

ADULTS/GENERAL POPULATION 

 
Hospital respiratory 
admissions 15-64 Y 

ICD9 460-519 ICD10 J00-J99 

Ozone 
Maximum 8 h 

RR=1.001 (0.991-
1.012) 

↑10µg/m3 

Anderson et al 
2004 

 
Hospital respiratory 
admissions >64 Y 

ICD9 460-519 ICD10 J00-J99 

Ozone 
Maximum 8 h 

RR=1.005 (0.998-
1.012) 

↑10µg/m3 

Anderson et al 
2004 
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Finally, HIA needs defining the evaluation scenarios, i.e. the hypothetical scenario with which 
we want to compare the current air pollution situation. We calculate the impact on health of 
the (current) air pollution levels in the city that are above the pollution level of the evaluation 
scenario. In other words, the attributable number of health events (deaths, hospital 
admissions…) calculated for each scenario represents the number of events that would be 
prevented if, all other things being equal, air pollution levels were reduced to the evaluation 
scenario level. These evaluation scenarios are based on the objectives and limits established in 
1999/30/CE, and 2002/3/CE Directives. 
 

HIA scenarios 

1 - HIA scenarios for PM10  

1.1.- Scenarios for HIA on short-term effects of PM10 and cough, lower respiratory 
symptoms in people under 18 year (<18), and hospital respiratory admissions in people 
under 15 year (< 15) 

1.1.1 Reduction of PM10 levels to a 24-hour value of 50 µg/m3 in all days exceeding 
this value (Limit of 1999/30/CE Directive) 

1.1.2. Reduction of PM10 levels to a 24-hour value of 20 µg/m3 in all days exceeding 
this value 

1.1.3 Reduction by 5 µg/m3 of all the 24-hour values 

1.2 - Scenarios for HIA on long-term effects of PM10 and postneonatal mortality (total, 
respiratory and sudden infant death syndrome-SIDS)  

1.2.1 Reduction of the annual mean value of PM10 to a level of 40 µg/m3 (Limit of 
1999/30/CE Directive for 2005) 

1.2.2 Reduction of the annual mean value of PM10 to a level of 20 µg/m3 (Limit of 
1999/30/CE Directive for 2010) 

1.2.3 Reduction by 5 µg/m3 of the annual mean value of PM10  
  
2 - HIA scenarios on short-term effects of Ozone 

2.1 Daily maximum 1-hour concentration and emergency room visits for asthma in 
people under 18 year (< 18) 

2.1.1 Reduction of O3 daily maximum 1-hour concentrations to a level of 180 µg/m3 
in all days exceeding this value (Information threshold of 2002/3/CE Directive) 

2.1.2 Reduction by 10 µg/m3 of the daily maximum 1-hour concentrations 

2.2 Daily maximum 8-hour moving average concentration and mortality in general 
population  

2.2.1 Reduction of O3 daily maximum 8-hour moving average concentrations to 
120 µg/m3 in all days exceeding this value (Limit for health protection of 2002/3/CE 
Directive) 

2.2.2 Reduction by 10 µg/m3 in the daily maximum 8-hour moving average 
concentrations.
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Findings 
For long-term HIA, corrected PM10 levels were used as a measure of exposure. The 
following results were found: 

- The annual number of postneonatal deaths attributable to PM10 levels higher than 20 
µg/m3 was 5.16 (95%CI: 2.37 – 8.03), which is equivalent to an annual rate of 6.32 
deaths per 100,000 (95%CI: 2.90 – 9.84). 

- The annual number of postneonatal respiratory deaths attributable to PM10 levels 
higher than 20 µg/m3 was 0.95 (95%CI: 0.45 – 1.48), which is equivalent to an annual 
rate of 1.16 deaths per 100,000 (95%CI: 0.55 – 1.81). 

- The annual number of postneonatal SIDS deaths attributable to PM10 levels higher 
than 20 µg/m3 was 2.43 (95%CI: 1.43 – 3.43), which is equivalent to an annual rate of 
2.98 deaths per 100,000 (95%CI: 1.75 – 4.20). 

Short-term HIA of PM10 on hospital respiratory admissions were calculated using TEOM 
PM10, as the corresponding RRs were obtained using TEOM measured values as an 
assessment of PM10 exposure. The annual number of hospital admissions for respiratory 
causes of children aged less than 15 attributable to PM10 levels higher than 20 µg/m3 was 
63.52 (95%CI: -12.66 – 133.85), which is equivalent to an annual rate of 5.67 deaths per 
100,000 (95%CI: -1.13 – 11.94). 

 
Table 5. Potential benefits of reducing PM10 levels. Absolute numbers and rates (per 100 000 
children) (95% confidence limits) attributable to the health effects of PM10. 
 PM10 

reduction 
Number of attributable 

cases per year 
Annual rates  
(per 100.000 ) 

 
POSTNEONATAL MORTALITY Corrected* 

annual mean 
levels 

  

Total by 5 µg/m3 3.48 (1.60 - 5.40) 4.26 (1.96 – 6.16) 
 to 20 µg/m3 5.16 (2.37 - 8.03) 6.32 (2.90 – 9.84) 
 to 40 µg/m3 NA NA 
Respiratory by 5 µg/m3 0.65 (0.32 - 1.01) 0.79 (0.39 – 1.24) 
 to 20 µg/m3 0.95 (0.45 - 1.48) 1.16 (0.55 – 1.81) 
 to 40 µg/m3 NA NA 
SIDS by 5 µg/m3 1.65 (0.98 - 2.31) 2.02 (1.20 – 2.83) 
 to 20 µg/m3 2.43 (1.43 - 3.43) 2.98 (1.75 – 4.20) 
 to 40 µg/m3 NA NA 
MORBIDITY Measured 

daily levels 
  

Cough <18 y by 5 µg/m3 Not available Not available 
 to 20 µg/m3 Not available Not available 
 to 50 µg/m3 Not available Not available 
LRS <18 y by 5 µg/m3 Not available Not available 
 to 20 µg/m3 Not available Not available 
 to 50 µg/m3 Not available Not available 
Hospital respiratory admissions <15 y by 5 µg/m3 66.96 (-13.43 – 140.23) 66.96 (-13.43 – 140.23) 
 to 20 µg/m3 63.52 (-12.66 – 133.85) 63.52 (-12.66 – 133.85) 
 to 50 µg/m3 1 (-0.20 – 2.10) 1 (-0.20 – 2.10) 

NA: Not applicable if air pollution levels are lower than the scenario level  
* PM10 reference papers for HIA on postneonatal mortality use gravimetric methods to measure PM10. In France, the automatic 
methods (TEOM) was used, and a correction factor is required to compensate for loss of volatile compounds: a local polynomial 
correction factor elaborated by the Ecole des Mines de Douai was used for each French city, see p. 5. 
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Regarding short-term effects of O3, each reduction by 10 µg/m3 of daily maximum 8-hour 
moving average concentrations would delay 62.46 (95%CI: 34.27 – 104.82) deaths per year in 
the study area, 25.42 (95%CI: 12.16 – 40.34) from cardiovascular diseases, and 13.29 
(95%CI: 8.70 – 17.75) from respiratory causes. 

Each reduction by 10 µg/m3 of daily maximum 8-hour moving average concentrations would 
delay 8.24 (95%CI: -74.14 – 98.87) respiratory hospital admissions of people aged between 
15 and 64, and 30.16 (95%CI: -12.07 – 72.39) respiratory hospital admissions of people aged 
65 and more. 
 

 
Table 6. Potential benefits of reducing ozone daily levels. Absolute numbers and rates (per 100 000 
inhabitants) (95% confidence limits) attributable to the health effects of ozone. 
 
 
 
 

Discussion  
Mortality data are highly reliable, and hence do not represent a major source of uncertainty for 
the results of the present HIAs. On the contrary, hospital admission data present a major 
source of uncertainty because they include both emergency hospital admissions and scheduled 
hospital admissions that are certainly not temporally linked with the levels of air pollution. 
Hence, the numbers of attributable hospital admissions are certainly over-estimated. 

In Paris study area, ozone levels in 2001 are compliant with target value for 2010 (120 µg/m3 
not to be exceeded on more than 25 days per calendar year averaged over three years). 
However, there is a significant number of deaths (total, cardiovascular and respiratory) 
attributable to daily ozone 8-h max levels above 120µg/m3 (respectively about 15.41, 6.38 
and 3.61, see table 6). Hence, compliance with long-term objectives for ozone (maximum 
daily 8-hour mean within a calendar year lower than 120µg/m3) would induce health benefits 
for the population in terms of deaths, and probably of hospital admissions. Reduction of daily 
8-h max levels of ozone by 10µg/m3 would induce even larger health benefits in terms of 
mortality (respectively 62.46, 25.42 and 13.28 for total, cardiovascular and respiratory 
mortality).  

 OZONE 
reduction 

Number of 
attributable cases per 

year 

Annual rates 
 (per 100.000 ) 

 
MORTALITY Daily 8-h max   

Total (excluding external 
causes) 

by 10 µg/m3 62.46 (34.27 - 104.82) 1.01 (0.55 – 1.70) 

 to 120 µg/m3 15.41 (8.44 - 25.90) 0.25 (0.14 – 0.42) 

Cardiovascular  by 10 µg/m3 25.42 (12.16 - 40.34) 0.41 (0.20 – 0.65) 

 to 120 µg/m3 6.38 (3.05 - 10.15) 0.10 (0.05 – 0.16) 

Respiratory by 10 µg/m3 13.29 (8.70 - 17.75) 0.21 (0.14 – 0.29) 

 to 120 µg/m3 3.61 (2.36 - 4.84) 0.06 (0.04 – 0.08) 

MORBIDITY Daily 1-h max   

Emergency room visits for 
asthma  <18 y 

by 10 µg/m3 not available 
 to 180 µg/m3 not available 

 Daily 8-h max   

Hospital respiratory 
admissions 15-64 y 

by 10 µg/m3 8.24 (-74.14  - 98.85) 0.19 (-1.75 – 2.33) 

 to 120 µg/m3 1.98 (-17.67 - 24.02) 0.05 (-0.42 – 0.57) 

Hospital respiratory 
admissions > 64 y 

by 10 µg/m3 30.16 (-12.07 - 72.39) 3.71 (-1.48 – 8.90) 

 to 120 µg/m3 7.61 (-3.02 – 18.38). 0.94 (-0.37 – 2.26) 
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PM10 levels are compliant with 2005 limit values (40µg/m3). Hence, there are no attributable 
cases for the scenario corresponding to a reduction of the annual mean to 40µg/m3. However, 
there is a significant number of attributable postneonatal deaths for both a reduction of the 
annual mean by 5µg/m3 and a reduction of the annual mean to 20µg/m3 (2010 limit value). 
Hence, compliance with 2010 limit-value for PM10 would certainly induce health benefits in 
the study area, especially in terms of postneonatal mortality. 

The numbers of attributable cases may seem small, especially when compared with the 
number of deaths attributable to other risk factors, especially tobacco smoking. However, air 
pollution exposure concerns everyone, whereas exposure to other risk factors may be easier to 
control at the individual level. 
 

Conclusion  
The results from the present HIAs may help promoting measures aiming at reducing air 
pollutant emissions, especially traffic linked emissions, as health benefits are a powerful way 
of motivating changes in individuals behaviours. 

 
Authors:  Agnès Le Franc, Benoît Chardon 
 

Paris, August 2005 
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2.2 Sample collection of fact sheets 
 
 
The sample collection of fact-sheets comprises a few pilot indicator fact-sheets. These were 
prepared following the guidelines for indicator-based reporting and using the data retrieved 
from international databases (see Annex I, sections 1.2 Information generation and 1.3 
Reporting/ packaging information) as well as the information gathered by the ENHIS partner 
organizations. The fact-sheets on actions to reduce UV radiation in children, policies to 
reduce children’s obesity are prepared for the newly developed indicators focusing on 
children’s environmental health. They are published on the pilot ENHIS web site. 
 
Despite the considerable effort to ensure standardization by including sufficient specifications 
for each element of the indicator fact-sheet, the fact-sheets presented still differ. More 
elaborate standards for texts (fonts and style, maximum size) and visualization (colour codes) 
should be introduced, ensuring harmonized texts and figures for all the indicators. A formal 
editing procedure should be introduced as well. After the content check all fact-sheets should 
edited by an English editor. This has to be thoroughly followed-up in ENHIS-2. 
 
ENHIS-2 should also develop a pre-defined template, which makes a better use of the web 
technologies. Finally, it is very important to get the feedback of different user groups about 
the communication power of the prepared indicator fact-sheets. 
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WORLD HEALTH ORGANIZATION 
REGIONAL OFFICE FOR EUROPE 
 
WELTGESUNDHEITSORGANISATION 
REGIONALBÜRO FÜR EUROPA 

ORGANISATION MONDIALE DE LA SANTÉ
BUREAU RÉGIONAL DE L'EUROPE

ВСЕМИРНАЯ ОРГАНИЗАЦИЯ ЗДРАВООХРАНЕНИЯ
ЕВРОПЕЙСКОЕ РЕГИОНАЛЬНОЕ БЮРО

 
Fact sheet: Actions to reduce children’s exposure to UV 
Idea: This indicator gives an impression of national efforts to reduce the exposure of 
children to UV. It is defined as the (sum of the) score indicating the extent to which 
different police measures as stated in the WHO-INTERSUN program recommendations 
are being implemented. The scoring system is based on three options: 2 if the policy 
exists and implemented at national level; 1 if the policy exists but is only implemented at 
regional level; 0 if the policy does not exist or is not clearly stated. The total score can 
vary from 0 to 12.5. 
 
Key message: The extent to which policies are being implemented to prevent UV 
exposure of children is low in most countries. Improvement is needed and policies need 
to be made more homogenous throughout Europe.   
 

 
Note: Scores presented in this map are based on a questionnaire filled by participating countries. 
All measures, including existence of laws and regulations have been included, maximum score is 
12.5 
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Figure 1. Degree of implementation of campaigns and 
programmes to reduce exposure of the population 

(including children) to  UV 
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Note: The composite score was calculated based on a questionnaire filled in by the participating 
countries. Only measures dealing with existence and implementation of campaigns and 
programmes have been included in the calculation. The maximum possible score is 8.5. 
 
Description of the graph 
The implementation of the WHO INTERSUN recommendations is not complete. Romania, 
Austria and Poland have very low scores whereas France, Spain and Czech Republic score 
higher. The results vary considerably between countries. There is no clear West-East or 
South-North gradient discernible in the scores. 
 
Environmental health context 
Epidemiological and experimental studies have provided clear evidence that solar 
radiation, broad UVR, and use of sun beds can lead to skin cancer. Currently, UV 
exposure is on the increase due to the higher number of people sunbathing in summer 
and in winter (holidays in the sun), and to the growing use of sun beds. In Northern 
European countries, the incidence of melanoma is increasing (1). The incidence of other 
skin cancers is more difficult to assess because registrations are less reliable. 
Exposure to UV during childhood and adolescence appears to be a causal factor for the 
development of both melanoma and non-melanoma skin cancers later in life. A significant 
part of a person’s lifetime UV exposure occurs below the age of 18 and children have 
more time to develop diseases with long latency. Some simple measures can decrease 
UV exposure in children, for example, wearing sunglasses, hat and t-shirt when outdoors, 
and no sunbathing between 12.00 and 1600.  
 
Policy relevance 
This indicator aims to measure the extent to which measures to prevent or reduce UV 
exposures in children are implemented. It monitors some of the main recommendations 
from the WHO INTERSUN program, as well as the level of control of sun bed use by 
teenagers. This indicator also monitors one of the Regional Priority Goals (IV) of the 
CEHAPE: “implementing policies to raise awareness and endeavour to ensure reduction of 
exposure to UV radiation, particularly in children and adolescents”. 
It is vital to increase awareness and knowledge about the potential health effects of UV 
exposure. This information should be readily available through various canals such as TV, 
radio, campaigns, and meteorological websites and in schools. Tourism industry 
representatives can also play a crucial role in minimising risks associated with sun 
exposure by disseminating information to their clients, and by implementing a few 
essential measures in tourism facilities and services. A UV index can help to identify 
appropriate actions based on the measured UV levels. Furthermore, the use of sun beds 
by children should be strongly discouraged, if not forbidden. INTERSUN program 
recommendations can serve as a framework for a European action plan to reduce UV 
exposure.  
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Policy context 
There are few official policy targets that are directed to reducing UV exposure by 
children. However, the indicator is related to policies about the control of sun beds. In 
addition, several policy recommendations have been made directed to reducing UV 
exposure. 
 
More information about the control of sun beds and their use: 
http://www.sst.dk/upload/forebyggelse/cff/sol_hudkraeft/nordic_sunbed_position.pdf 
http://www.who.int/mediacentre/factsheets/fs287/en/index.html  
More information about recommendations on UV exposure in children: 
http://www.who.int/mediacentre/factsheets/fs261/en/ 
http://www.who.int/uv/resources/recommendations/en/1stEuroskinrec.pdf 
http://www.who.int/docstore/peh-uv/INTERSUNPresentation/sld013.htm 
http://www.who.int/uv/publications/en/INTERSUNguide.pdf  
 
Assessment 
Policies to reduce UV exposure by children are only partly and very unevenly 
implemented in ENHIS countries. Most countries provide a daily UV index in the TV 
meteorological bulletins (Hungary, France, Czech Republic, Poland, Netherlands) or on a 
website (Spain, Finland). In addition, most countries have national (France, Czech 
Republic, Spain, Netherlands) or regional (Austria, Hungary, Romania) information 
campaigns on TV or radio.  
Only four countries (France, Czech Republic, Hungary and Finland) indicated having a 
national website dedicated to UV exposure and prevention of skin cancer. In addition, 
four countries (Spain, Austria, Finland and Romania) stated that tourist agencies are 
used to disseminate information about the dangers of UV exposure and the need for 
reducing exposure. Information campaigns in schools about UV exposure are 
implemented only in the Czech Republic.  
UV exposure during childhood or adolescence is probably the main contributor to the 
development of skin cancer. It is estimated that 25 per cent users of artificial sun beds in 
Northern Europe are between the ages of 16 and 24. Nevertheless, most countries do not 
regulate the use of sun beds by adolescents. Use of sun beds by adolescents is forbidden 
only in France and Spain. Finland uses other methods to control use of sun beds by 
adolescents.  
Almost all the proposed actions arising from the INTERSUN program have been used in 
at least one country. Promotion of shade structures in public places including playing 
areas is the only measure, which is not used in the European countries investigated. 
However, some studies have shown that UV exposure at school can be important, even in 
Nordic countries such as Finland and Sweden on summer days.  
This indicator will allow assessment of the further implementation of actions to reduce UV 
exposure in Europe. 
 
Suggestions for further monitoring 
This indicator is an interesting measure of the extent to which policies to reduce UV 
exposure are being implemented. As there are currently few official regulations, the 
indicator is based on recommendations from the INTERSUN program. When official 
guidelines and laws are developed (when a common European action program is 
defined), these should also be monitored. 
 
Meta data 
Data sources and methodology 
Data for 2005 have been provided by ENHIS partner organizations from Austria, Czech 
Republic, Finland, France, Hungary, Netherlands, North-Rhine Westphalia, Poland, 
Romania, Spain and the UK. 
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Data Quality 
The indicator should be regularly adjusted as countries update or introduce new plans, 
policies and strategies. Some items in questionnaire can be interpreted in different ways 
thus affecting comparison of results.  
 
Further work required 
Regular updating of the data is recommended and more countries should be encouraged 
to participate. Efforts must be continued to encourage countries to involve ministry 
officials and qualified experts to respond to this and future questionnaires. Standardised 
interviews (by the same interviewers) with ministry officials and specialists could make it 
easier to compare responses as well as to improve the questions and even to give 
feedback on the interviews. 
 
References 
http://enhis.ecehbonn.euro.who.int/common/Shared%20Documents/Forms/AllItems.aspx  
http://www.who.int/uv/publications/INTERSUNguide/en/print.html 
http://www.who.int/mediacentre/factsheets/fs261/en/  
www.Cancerresearchuk.org 
1. Remontet L, Esteve J, Bouvier AM et al. Cancer incidence and mortality in France over the period 
1978-2000. Rev Epidemiol Sante Publique. 2003 Feb;51(1 Pt 1):3-30. 
2. Greinert R., Mc Kinlay A., Breitbart E., The European Society of skin cancer prevention- 
EUROSKIN: towards the promotion and harmonisation of skin cancer prevention in Europe. 
Recommendations Eur. J. of Cancer Prevention 2001; 10(2); 157-62 
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WORLD HEALTH ORGANIZATION 
REGIONAL OFFICE FOR EUROPE 
 
WELTGESUNDHEITSORGANISATION 
REGIONALBÜRO FÜR EUROPA 

ORGANISATION MONDIALE DE LA SANTÉ
BUREAU RÉGIONAL DE L'EUROPE

ВСЕМИРНАЯ ОРГАНИЗАЦИЯ ЗДРАВООХРАНЕНИЯ
ЕВРОПЕЙСКОЕ РЕГИОНАЛЬНОЕ БЮРО

 
Fact Sheet: Population living in houses affected by dampness and 
mould growth 
 
Idea: Dampness in houses facilitates mould growth, production of fungal spores, as well 
as household dust mites, all known as respiratory allergens. In addition, dampness could 
contribute to thermal discomfort, increasing the risk of respiratory diseases and other 
hypothermia associated diseases. It is also an indication of the quality and condition of 
the housing, significantly influencing the living satisfaction. Information on dampness-
related problems such as (a) leaking roof, (b) damp walls / floors / foundations and (c) 
rot in window frames or floor; gives an indication of mould problems. 
 
Key message: Based on a limited analysis of only 5 EU MS the percentage of the 
population living in damp houses seems to be decreasing. Meanwhile important 
differences can be noticed between countries, with very low levels in Finland (decrease 
from 5,5 to 4,2 %) and high levels in Spain and the Netherlands (above EU15).  
 

Figure 1: Percentage of the population living in houses suffering from dampness 
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Note: Average for EU15 is based upon the available data in Eurostat database. 

Description of the graph: The percentage of the population living in damp houses is slowly 
decreasing from (EU-average) 18% in 1998 to 16% in 2001. The highest rates are reported by 
Spain and the lowest by Finland. The Eurostat database on housing problems by socio-economic 
status includes data from only 5 countries: Austria, Finland, Netherlands, Spain, and United 
Kingdom.  
 
Environmental health context 
There is increasing evidence that dampness associated mould is an important risk factor 
for respiratory illness. Mould-related symptoms such as irritation of the throat and eyes, 
allergies (most frequently allergic rhinitis), lower respiratory symptoms (dry or 
productive cough, wheeze) and asthma, as well as increased incidence of respiratory 
infections are more frequent in homes with mould. Apart from respiratory symptoms, 
depression and the presence of general symptoms like fatigue, headache, dizziness and 
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difficulties in concentration were reported (3, 4). Also, dampness may be associated with 
an increased risk for arthritis. 
 
Dampness is usually associated with poor housing and social conditions, including other 
health risk factors such as overcrowding, low indoor temperature and poor insulation.  
Reduction of this indicator could be achieved by a policy framework and elaboration and 
implementation of national plans in order to address the existing housing stock problems 
and related health effects for the exposed population. Financial mechanisms are needed 
for implementation of effective interventions such as housing stock rehabilitation. 
This indicator is an indicator of exposure. It is closely connected with housing quality 
indicators and their effects: 
 

- Extremes of Indoor Air Temperature - A cold dwelling which is also damp, will 
increase the likelihood of discomfort, skin conditions, and hypothermia in 
extreme cases. A hot dwelling, which is also damp, will increase the level of 
humidity, condensation and mould/mite reproduction. 

- Household Hygiene - A damp dwelling will be hard to keep hygienic. 
- Housing Safety and Accidents – Damp floors can lead to accidents, while 

dampness may increase electrical shorting with resulting fire safety hazards. 
- Crowding - Overcrowding leads to moisture production, condensation and 

resulting mould growth. 
 
Policy relevance 
Since the European task force on housing and health was established, in collaboration 
with the WHO housing and health program activities, the evidence, visibility, and policy 
approach on housing and health was substantially improved, contributing to a more 
health oriented housing policy at international level.  
Participating countries at the Fourth Ministerial Conference on Environment and Health in 
Budapest stressed the health importance of the housing stock and living conditions and 
called for integrated action and commitment to ensure that health and environmental 
dimensions are placed at the core of all housing policies (article 14 of the Budapest 
Declaration). 
 
Also, the Habitat Agenda endorsed by the United Nations Conference on Human 
Settlements (Istanbul, 3–14 June 1996) focusing on water, sanitation and human 
settlements (including sustainable urban planning and management, and hygiene in 
housing and living conditions) gives the global action framework for healthy and 
sustainable housing policies and actions 
 
Policy context 
The large number of organisations and authorities responsible for housing policy tends to 
be a barrier in elaboration and implementation of coordinated policies, because of the 
scattered responsibilities and resources.  
Recent climate change issues will bring higher visibility to housing conditions, including 
insulation, and derived dampness. The data collection on the population at risk should be 
improved in connection with more data on housing stock, its quality and related health 
effects. 
It is difficult to identify a target value for this indicator, because it needs to be improved 
in terms of coverage, quality, harmonization of the definition among countries and 
reliability. 
 
Assessment 
Due to the incompleteness of data, it is difficult to assess the exact magnitude of this 
problem in the European Region. Although the link between dampness and health effects 
is obvious; the evidence-base, as part of the housing effect studies, should be further 
developed. A concentration of 10 µg/g house dust mites in the mattress causes a five-
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fold increase in the risk for children, with two allergic parents, to become asthmatic 
before the age of 11 years (3). 
Increasing values of the indicator might arise due to improvement of surveillance of the 
existing housing stock, and due to the influence of the new EU member states housing 
conditions. Nevertheless, this indicator could have high values also for those countries 
where active surveillance programmes are implemented. 
Increasing values indicate an increasing problem of dampness and an increasing 
vulnerability of housing for degradation trends. Based on scientific evidence it can be 
concluded that the increased exposure also leads to increased health effects. The 
indicator should be interpreted in relation with the other indicators on quality of housing. 
 
Suggestions for further monitoring 
The indicator needs to be improved in terms of completeness and comparability. Ideally, 
the information should be collected from sample national surveys. Housing surveys, 
based on the Lares (7) methodology will be the most reliable source of data. 
Household interview surveys (particularly those that include photographs of damp/mould 
affected areas) can be used to produce estimates of the number of dwellings / people 
affected by mouldy dwellings, by refining the dampness evaluation module or by 
combining the HIS survey with the Lares (7) inspections methodology. 
 
Meta data (click to methodology sheet for more information) 
The indicator meta data are available on Eurostat: housing problems by socio-economic 
status. Database: 
http://epp.eurostat.cec.eu.int/extraction/retrieve/en/theme3/housing/prholds/quality/pro
bl/ 
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WORLD HEALTH ORGANIZATION 
REGIONAL OFFICE FOR EUROPE 
 
WELTGESUNDHEITSORGANISATION 
REGIONALBÜRO FÜR EUROPA 

ORGANISATION MONDIALE DE LA SANTÉ
BUREAU RÉGIONAL DE L'EUROPE

ВСЕМИРНАЯ ОРГАНИЗАЦИЯ ЗДРАВООХРАНЕНИЯ
ЕВРОПЕЙСКОЕ РЕГИОНАЛЬНОЕ БЮРО

 
Fact Sheet: Radon levels in dwellings 
 
Idea: The indicator is defined as the distribution of annual radon levels in dwellings. It is 
presented in two ways:  

- Arithmetic mean of radon concentration 
- Percentage (and number) of dwellings with annual mean levels of radon above 

200 and 400 Bq.m-3 
Considering the linear exposure/response relationship between radon and lung cancer 
risk, the arithmetic mean is the most relevant indicator to assess the public health 
impact. 
Defining levels of 200 and 400 Bq.m-3 allows international comparison, since most of the 
countries have chosen 400 Bq.m-3 as the (European) guideline for old houses, and 200 
Bq.m-3 for future dwellings.  
 
Key message: Mean radon levels in dwellings vary a lot from one country to the other. 
In most countries, levels are above the world mean of 40 Bq.m-3 (1); only countries with 
mainly sedimentary soils have lower or equivalent levels (Netherlands, UK, Germany, 
Poland). Countries with mostly old granite soils have higher levels of radon indoors 
(Finland, Czech Republic, Austria). If a common guideline of 200 Bq.m-3 was defined, 
these countries would have to remedy more than 10% of the houses, whereas countries 
with sedimentary soils would have to remedy less than 3,5 % of their houses. 
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Source figure 1-3: JRC, 2005 
 
Description of the graphs 
Three graphs are presented. The first graph presents the estimated arithmetic mean for 
each country. The minimum levels (20 Bq.m-3) of the United Kingdom and the 
Netherlands are almost 6-7 times lower than the maximum levels (120-140 Bq.m-3) of 
Finland and Czech Republic.  
The second and third graph present the percentage of dwellings with radon levels above 
200 and 400 Bq.m-3.  
Producing a reliable estimation at the national level is a real challenge. In the graph, 
some countries are presented on the right side. Data of these countries were not 
considered representative or were not linked to sufficient references to allow them to be 
compared.  
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Environmental health context 
Radon is a radioactive gas coming from soils (mainly granites) that can accumulate in 
houses. Radon concentration in air is measured as the number of transformations per 
second in a cubic metre of air (Bq/m3), so one Becquerel corresponds to the 
transformation (disintegration) of one atomic nucleus per second. Radon is responsible 
for up to 40% of the exposure to lionizing radiation Exposure in the home and at the 
workplace are the most important sources of lionizing radiation. Studies on miner cohorts 
clearly show a linear relation between exposure to radon and risk of lung cancer. This 
relation is modified by age, time since exposure and duration of exposure. On the basis 
of these results and experimental studies, the IARC has classified radon as a certain lung 
carcinogen.   
 
Results from recent case-control studies on lung cancer and exposure to radon in homes 
have substantially improved risk estimates and strengthened knowledge. The consistency 
of the findings clearly point to a need for global action (2,3). A recent pooled analysis of 
key European studies estimated that the risk of lung cancer increases by 16% per 100 
Bq.m-3 increase in radon concentration (2). The dose-response relation seems to be 
linear without evidence of a threshold, meaning that the lung cancer risk increases 
proportionally with increasing radon exposure. With these results and an estimated 
exposure mean for 29 European countries of 59 Bq.m-3, it can be calculated that per 
year 9% of deaths by lung cancer are attributable to dwelling radon exposure.  
Most countries have adopted a radon concentration of 200–400 Bq.m-3 for indoor air as 
an Action or Reference Level above which mitigation measures should be taken to reduce 
the level in homes. These Action Levels are generally based on the concept of acceptable 
risk, i.e. they are thought to represent population health risks similar to other everyday 
risks. Radon levels in indoor air can be lowered in a number of ways, e.g. by sealing 
cracks in floors and walls or increasing the ventilation rate of the building. 
 
Policy relevance 
There is no directive in Europe concerning radon. Nevertheless, the European 
Commission has adopted a recommendation on the protection of the public against 
indoor exposure to radon (90/143/Euratom). This recommendation defines a reference 
level of 400 Bq.m-3 for existing buildings and 200 Bq.m-3 for new buildings. Above this 
level, remedial action should be taken. 

WHO has developed a program on public health aspects of radon exposure in which over 
20 countries have formed a network of partners to identify and promote programmes 
that reduce the health impact of radon. The key elements of this Radon project include: 

• Developing evidence-based public health guidance for Member States to formulate 
policy and advocacy strategy, and implementing methods for radon measurements 
and mitigation.  

• Identification of a risk model for radon-associated lung cancer, estimation of the 
global burden of disease (GBD) associated with exposure to radon, and 
establishment of a global radon database.  

• Development of tools for radon risk communication.  

 
Assessment 
The impact of radon is very different from one country to the other. Using the dose 
response relationship derived in a pooled study (2), the percentage of attributable lung 
cancer deaths due to radon is around 3% in the UK and the Netherlands, and 21 % in the 
Czech Republic.  
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Improvement of isolation techniques could have facilitated a rise of radon levels in 
dwellings. Action programs to reduce radon levels in old and new dwellings could lead to 
a reduction of the mean or the % of levels above certain guidelines.  
The current indicator could serve as a reference and can be used to monitor the actions 
that are taken. The estimated arithmetic mean would be a good indicator to evaluate 
general architectural or ventilation actions. Percent of levels above a certain limit will be 
an obvious indicator to assess the efficiency of programs targeted on extreme levels.. 
 
Suggestions for further monitoring 
The radon measurements have not been done with a similar standardised protocol across 
countries. Direct comparison between countries is therefore quite difficult and should be 
done with caution. Countries should work together to set up a standardized survey 
protocol with a minimum set of criteria to base their national (and regional) surveys on. 
Radon levels can change through modification of building constructions, renewing of the 
building stocks, and efficiency of regional or national action programs. Therefore regular 
national surveys or targeted surveys on new or existing buildings are necessary to assess 
the efficiency of a policy. Furthermore, as radon levels are strongly linked to local 
geologic characteristics, the ideal scale to assess and compare radon distributions would 
be the regional one.  
 
Meta-data 
The database involved is presented on the site of The European Forum on Radon 
Mapping (4), http://radonmapping.jrc.it/, and maintained by the Joint Research Centre of 
the European Commission. 
In this project, 34 European countries were interviewed with a standardised 
questionnaire to collect information on radon levels. Information extracted from the 
database are: the estimated arithmetic mean, the estimated % of annual levels of radon 
between 0 and 200 Bq/m3, 200 and 400 Bq/m3, and above 400 Bq/m3. The reference of 
the survey is stated as well as the period of the survey, the number of dwellings 
concerned, and the method of sampling.  
It should be stressed that the radon measurements have not been done with a 
standardised protocol across countries. In some countries the sample is selected 
randomly on a national base. The results can therefore be directly extrapolated for the 
estimations. In other countries, the samples are not randomly selected and corrections 
are needed to estimate the distribution. Some countries just rely information on regional 
campaigns and don’t give precision on the methodology used to assess the estimated 
distribution.  
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WHO (2005): http://www.who.int/mediacentre/factsheets/fs291/en/ 
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REGIONALBÜRO FÜR EUROPA 
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ВСЕМИРНАЯ ОРГАНИЗАЦИЯ ЗДРАВООХРАНЕНИЯ
ЕВРОПЕЙСКОЕ РЕГИОНАЛЬНОЕ БЮРО

 
 

Fact Sheet: Policies to reduce children’s obesity 
 
Idea: This indicator is composed of the (sum of) scores indicating the level of 
implementation of different policies to prevent (childhood) obesity. The scoring system is 
based on three options: 2 if the policy exists, is clearly stated and substantially enforced 
and implemented; 1 if the policy exists, is clearly stated but is partly implemented or 
enforced; 0 if the policy does not exist or is not clearly stated. The policies evaluated are 
recommended in several international programmes and strategies addressing the 
prevention of obesity. 
 
Key message: Implementation of policies to reduce obesity in European countries is 
high with some differences between countries. Further encouragement to develop policies 
in regard to physical activity is needed, as many countries reported lack of legislation in 
this area. Nutrition and physical activity policies should go together in order to 
successfully manage the obesity epidemic. 
 

Figure 1. Comparison of participating countries by total score and their level of 
implementation of different policies 
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Note: The composite index was calculated based on information provided by partner organizations of the ENHIS 
project in 2005. A higher index reflects a more extensive scope and comprehensive policies in place. 
Source: ENHIS project countries: Austria, Czech Rep, Finland, France, Hungary, Netherlands, Romania, Poland 
and Spain 
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for the implementation of the policy
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between the variuos parties responsible for food production,

manufacture and sales, control and legislation and nutrition education
Existence of any form of regular consultation between the Ministry of
Health and the Ministry of Agriculture on matters related to nutrition

Existence of a set of recommended nutrient reference values

Figure 2. Level of Implementation of diffrent policies in all participating countries

clearly stated, implemented and enforced
clearly stated, partly implemented or enforced
not existing, not clearly stated

 

Note: The composite index was calculated based on information provided by partner organizations of the ENHIS 
project in 2005.  A higher index reflects a more extensive scope and comprehensive policies in place. 
Source: ENHIS project countries: Austria, Czech Rep, Finland, France, Hungary, Netherlands, Romania, Poland 
and Spain 
 
Environmental health context 
Overweight and obesity represent a rapidly growing threat to the health of populations 
worldwide. The fundamental causes of the obesity epidemic are sedentary lifestyles and 
high-fat, energy-dense diets. The rising epidemic reflects the profound changes in society 
and behavioural patterns of communities.  
 
Overweight and obesity lead to adverse effects on blood pressure, cholesterol and 
triglycerides levels and insulin resistance. Risks of coronary heart disease, ischaemic 
stroke and type 2 diabetes mellitus increase steadily with increasing BMI (Body Mass 
Index). Type 2 diabetes mellitus – confined to older adults for most of the 20th century – 
now affects obese children even before puberty. Raised BMI also increases the risks of 
cancer of the breast, colon, prostate, endometrium, kidney and gallbladder. Chronic 
overweight and obesity contribute significantly to osteoarthritis, a major cause of 
disability in adults (1). 
 
Effective obesity management requires the existence of an integrated, multi-sectorial 
approach including comprehensive long-term policy measures. These measures range 
from weight loss and weight maintenance interventions to promotion of healthy diets and 
regular physical activity. 
 
The percentage obese school children (BMI above 30) is already approaching 10% in 
industrialized countries like Japan, the USA, and some European countries. 
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A BMI above 21 could be responsible for approximately 58% of diabetes mellitus globally, 
21% of ischaemic heart disease and 8-42% of certain cancers (1). Overweight and 
obesity account approximately for 13% of deaths in the Eastern Region of Europe, 9-
10% of deaths in the Western Region of Europe and  8-15% of the health loss 
(expressed as Disability Adjusted Life Years lost,  DALY’s) in Europe (1). 
 
Policy relevance 
This indicator provides a general measure of the efforts, commitment and willingness to 
prevent and tackle the obesity and physical inactivity problem in participating countries. 
A low score in the composite index means that the country has not put in place all the 
policies and activities that are recommended (see figure 1).  
 
The health promotion framework for obesity prevention and physical activity is set by the 
Global Strategy on Diet, Physical Activity and Health (2), in which countries are urged to 
develop, implement and evaluate actions in accordance to national circumstances to 
ultimately reduce the risks and incidence of non communicable diseases caused by 
unhealthy diets and lack of physical exercise. Results on the implementation of the 
Global Strategy will be presented at the Fifty-ninth World Health Assembly in May 2006. 
The First Action Plan for Food and Nutrition Policy was proposed for the period 2000-
2005, to support Member States wishing to develop, implement and evaluate their food 
and nutrition policies (3).  
 
Participating countries at the Fourth Ministerial Conference on Environment and Health in 
Budapest (4) highlighted the burden carried by unhealthy diets and inadequate physical 
activity. The Regional Priority Goal II states: 
We aim to bring about a reduction in the prevalence of overweight and obesity by: 
(a) implementing health promotion activities in accordance with the WHO Global Strategy 
on Diet, Physical Activity and Health and the WHO Food and Nutrition Action Plan for the 
European Region of WHO for 2000-2005; 
(b) promoting the benefits of physical activity in children’s daily life by providing 
information and education, as well as pursuing opportunities for partnerships and 
synergies with other sectors with the aim of ensuring a child-friendly infrastructure. 
 
The indicator is an appropriate measuring tool for the implementation of the CEHAPE 
recommendations in the participating countries. 
  
Policy context 
Policies to reduce obesity in children through improved diets and increasing physical 
activity are implemented in Member States within national health programmes or in more 
specific obesity/nutrition programmes. Countries differ in their nutrition styles, 
demographic characteristics, needs and level of the burden caused by unhealthy diets 
and lack of physical exercise. National circumstances will determine priorities in the 
development of policies. It is for this reason that countries should follow the guidelines 
and recommendations outlined in the Global Strategy and in the First Action Plan to suit 
their particular circumstances and needs.  
 
In the European’s Commission White Paper on Food Safety (2000) and the Programme of 
Community action in the field of public health (2001-2006), there are elements of food, 
nutrition and physical activity policy. As stated in the EU White Paper on Food Safety the 
European’s Union food policy must be built around high food safety standards, which 
serve to protect and promote the health of the consumer. 
The Programme for Public Health addresses health determinants or in other words the 
underlying factors, which affect people’s health. Main priorities of the programme include 
seeking to address the high levels of premature deaths and illness in the EU from major 
diseases such as cancer and cardio-vascular diseases. This will be achieved by focusing 
on key lifestyle factors, such as smoking, alcohol, nutrition and physical activity, as well 
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as environmental factors. Actions will be specially targeted at young people since key 
decisions on lifestyle and health-related behaviour are taken in youth and adolescence. 
 
Assessment 
Policy approaches to obesity and physical activity vary among European countries due to 
inherent differences in the countries. Nevertheless, most of the participating countries 
show a consistent high score indicating the existence of a national written policy 
document adopted by a political body explicitly concerned with nutrition (see figure 2).  
Also, countries where national food and nutrition coordination bodies exist appear to be 
also very effective in developing and implementing policies (5). A coordinating body 
advises the government on developing, implementing, monitoring and evaluating 
intersectorial policies and their associated guidelines and action plans. Participating 
countries responded positively in this area: only one country reported not having 
implemented an advisory structure responsible for providing scientific advice to national 
policy-makers.  
The resulting recommendation is to encourage all member states to develop and 
implement food and nutrition coordination bodies and a national nutrition document as a 
first step to develop a complete and comprehensive obesity policy environment.   
 
Close collaboration between parties involved and responsible for nutrition is also an 
indication for success of nutrition actions. In general terms, responses to this question 
were positive (see figure 2). Only Poland reported not having any form of government-
initiated collaboration between the various parties responsible for food production, 
manufacture and sales, control and legislation and nutrition education, while Romania 
and Austria reported partly implemented collaborations. 
 
Regular consultation between the Ministry of Health and the Ministry of Agriculture on 
matters related to nutrition was fully implemented in all responding countries except in 
Poland, Romania, Spain and Austria where it was partly implemented (see figure 2). 
 
The health promotion component of the obesity and overweight section of the CEHAPE 
Regional Priority Goal II, is satisfactorily addressed in most of the countries. Activities 
such as strategies to promote and increase the consumption of fruit and vegetables are 
well implemented in most responding countries; health and nutrition education and 
awareness programs at schools are also present in most countries with only Romania and 
Austria with partial implementation. Some of the countries reported having these 
activities as specific objectives of their Country National Plans, such as France (6). 
 
However, further efforts and commitment is needed regarding the promotion of physical 
activity. Most countries don’t have legislation requiring a minimum of 30 minutes of 
physical activity per day at schools as recommended in the Global Strategy (see figure 
2). Although the effects of diet and physical activity on health often interact, particularly 
in relation to obesity, there are additional health benefits to be gained from physical 
activity that are independent of nutrition and diet, and there are significant nutritional 
risks that are unrelated to obesity. Physical activity is a fundamental means of improving 
the physical and mental health of individuals. Physical exercise and nutrition policies 
should go together to maximize any effort made to prevent overweight and obesity and 
other non-communicable diseases associated.  
 
Nutrient reference values are considered as examples of normative actions taken by 
countries (5). Many countries have dietary guidelines expressed in scientific terms, with 
quantitative recommendations of nutrients and food components. These guidelines are 
used by policy makers and health professionals and include such goals and 
recommendations as dietary reference values (DVRs). It is also important to note the 
close relation of this action with the labelling of food products. Nutrition labelling has to 
be further developed to include nutrient intakes and values.   
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Another area of great importance, especially for children, is the advertisement and 
marketing of food products. Only two countries reported having a fully implemented 
legislation to practice responsible advertising of food and another two reported having 
partially implemented legislation to regulate food advertisement (see figure 2).  
In Spain, children spend around 2 hours and 30 minutes per day watching television, 
with on average 54 television commercials (7). The quantity and content of advertising 
on children's television appears to be related to the prevalence of excess body weight 
among children. The findings justify the need for taking precautionary measures to 
reduce children's exposure to marketing practices promoting unhealthy food habits (8). 
 
The complexity of the obesity problem is clear and is ultimately a result of behavioural 
patterns of communities.  
 
Suggestions for further monitoring 
As the policy environment regarding obesity is currently changing in many countries due 
to the recognition of the scale of the problem, a regular update of the data is 
recommended while at the same time encouraging more countries to participate.  
Efforts must be continued to encourage countries to involve ministry officials or qualified 
experts to respond to this questionnaire and future ones. The quality and reliability of the 
data obtained will be increased substantially if done in this way.   
 
Meta data 
Description of data sources and methodology 

Data have been collected in the framework of the ENHIS-project and are available at the 

ENHIS Sharepoint website (RIVM database). Data provided for 2005 by Austria, Czech 

Republic, Finland, France, Hungary, Netherlands, Poland, Romania and Spain. 
Since this indicator was designed specifically for ENHIS, the data has been collected for 
the first time during the summer of 2005 (July and August).    
 
Data Quality  
The indicator can change when countries update or introduce new plans, policies and 
strategies. The strength of the data lays in the fact that countries reported a high level of 
understanding of the topics under assessment and also confirmed the existence and 
availability of the information needed for responding. Generally, participating countries 
considered the indicator to be highly relevant in terms of policy making. 
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WORLD HEALTH ORGANIZATION 
REGIONAL OFFICE FOR EUROPE 
 
WELTGESUNDHEITSORGANISATION 
REGIONALBÜRO FÜR EUROPA 

ORGANISATION MONDIALE DE LA SANTÉ
BUREAU RÉGIONAL DE L'EUROPE

ВСЕМИРНАЯ ОРГАНИЗАЦИЯ ЗДРАВООХРАНЕНИЯ
ЕВРОПЕЙСКОЕ РЕГИОНАЛЬНОЕ БЮРО

 
 
Fact Sheet: Road traffic injury (RTI) mortality rate 
 
Number of deaths per 100.000; including immediate and delayed deaths (within 30 days) 
 
Idea: The number of deaths, directly or indirectly attributable to a road traffic accident, 
could be reduced if policies aimed at discouraging incorrect driving behaviours, or at 
improving the structural quality of the road net, would be implemented. 
 
Key message: Even though the number of traffic-related deaths is strongly decreasing 
in Europe, traffic accidents are still a relevant public health problem since they are the 
first cause of death among young people. Although EU-wide there is a general trend 
towards reduction, differences among countries exist. In particular new Member States, 
such as Lithuania and Czech Republic, have constant or an increasing number of traffic-
related deaths. 
 

Figure 1. RTI mortality rates in the participating countries. Years 
1999-2003
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Note: EU average is the average rate for all the European Union Member States (EU-25). The 
figure for 2003 is estimation. Source: CARE database.  
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Figure 2. Comparison between the Estimate of RTI 
mortality rates in 2020 and the target value for the 

same year. 
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Note: The estimation of the rate has been computed using the percentage change 2003/ 2000. 
The target value was established in 2000 and defined as a reduction of 30% of all fatalities in 20 
years (WHO Health for All policy). 
 
Description of the graph 
In the period 1999-2003 large variation among countries can be observed: higher RTI 
mortality rates in the Central Eastern countries, with the exception of Romania, and 
lower rates in the northern countries (figure 1). United Kingdom shows the lowest RTI, 
but only data for 1999 and 2000 were available. The Netherlands, Finland and Germany 
have also low rates. Austria, Hungary, Romania, France, Spain, Czech Republic and 
Poland have rates above the EU-average. Almost all the participating countries show a 
decreasing trend during the period considered. Only Czech Republic and Hungary show 
the opposite pattern. Some underreporting or different case definition could exist, 
especially among Western and Central-Eastern countries. 
Figure 2 represents the difference between the EU-target value and an estimation of the 
RTI mortality rate for the year 2020, given the percentage change observed between 
2003 and 2000. It shows that all the participating countries except Hungary and Czech 
Republic, will reach the target value for 2020. Nevertheless, it should be noted that a 
longer time trend would give a more reliable estimation.  
 
Environmental health context 
The indicator is relatively easy to interpret because the link between cause and health 
effect is explicit. The reduction of this indicator could be due to reduction in total traffic 
volume, better segregation of pedestrians from traffic, modification of road design, traffic 
management, vehicle safety, environmental conditions and finally reduction of risky 
behaviours. 
RTI caused about 40 000 deaths and 1.7 million injuries in the EU (EU-15) in 2000. The 
age group most affected was the 14–25 year olds. Children appear to be particularly 
vulnerable, with the highest mortality rates in the age class 10-14. Excessive and 
inappropriate speed is the cause of about one third of the fatal and serious crashes in the 
European Union (1). 
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In recent years RTI mortality shows a decreasing trend at EU level reaching the value of 
10.3 per 100.000 inhabitants. Nevertheless, a wide range among countries is present 
with the highest rate for Latvia and the lowest for Sweden. Also, not all Member States 
are experiencing a fatality reduction. 
 
Policy relevance 
Effective interventions for the reduction of road traffic accidents include traffic calming 
schemes; modification of the legislation against drink driving and efforts to increase 
helmet use and promotion of the use of children’s car seats and seat belts.  
Different countries, especially in Northern Europe, applied active multidisciplinary 
interventions aimed at the reduction of road traffic accidents and consequent fatalities. In 
1997 Sweden adopted the “zero deaths and zero serious injuries in road accident” action. 
It introduced safety criteria into the public contracts for vehicles and transport services, 
improvements to the road network and other effective actions. In Belgium a campaign 
called “Bob” against drink driving was adopted. It encourages groups to select one 
person who does not drink alcohol and thus is able to drive the others home. Another 
positive intervention was set up in England, the “urban safety project”, carried out in five 
towns. It included several measures to redistribute traffic and to reduce speed. The long-
term assessment revealed that child pedestrians and cyclists particularly benefit.  
This indicator is an effect indicator, according to the DPSEEA chain. Other indicators 
related to RTI mortality rate are:  

• State: Age of vehicle fleet; Road accident rate; Speed limit exceed. 

• Exposure: Person time spent on the road; Distances travelled; Percentage of 
safety vehicle (car/motorcycle) device use; Percentage of vehicles exceeding 
limits. 

• Effect: Injury rate; Potential years of life lost; Number of Disability Adjusted Life 
Years (DALYs) lost due to road accidents; Deaths due to drunk driving. 

• Action: Policies to promote safe mobility and transport for children. 

 
Policy context 
In 2001 the EU adopted the Transport White Paper (3). It describes a picture of the 
situation with regard to transport and sets out an ambitious action programme 
comprising of several measures to be implemented between 2001 and 2010.  In order to 
improve transport safety the EU adopted the goal of reducing road fatalities with 50 % by 
2010. This goal has to be reached principally through the harmonisation of penalties and 
the implementation of new technologies for the improvement of road safety. 
In 2004, the United Nations General Assembly discussed road safety and passed a 
resolution on improving global road safety. The resolution gave a mandate to the World 
Health Organization to coordinate road safety efforts across the United Nations system. 
The WHO in the 57th World Health Assembly recommended Member States to: 

1. integrate traffic injuries prevention into public health programmes; 

2. assess the real burden of road traffic injuries; 

3. implement national strategy on road traffic injury prevention; 

4. designate a single National Focal Point for road traffic injury prevention, and 
facilitate multisectorial collaboration between different ministries; 

5. raise awareness about risk factors in particular the effects of alcohol abuse; 

6. take specific measures to prevent and control mortality and morbidity due to road 
traffic crashes, and evaluate the impact of such measures; 

7. enforce existing traffic laws and regulations, and work with schools, employers 
and other organizations to promote road-safety education for drivers and 
pedestrians; 
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8. legislate and strictly enforce wearing of helmets by motorcyclists, and make 
mandatory both provision of seat belts by automobile manufacturers and wearing 
of seat belts by drivers. 

Finally, the WHO Health for All policy in Europe sets international targets for reducing 
road deaths and injuries with at least 30 % by 2020 (4). 
 
The large number of organisations and authorities responsible for road safety tends to 
discourage the introduction of coordinated policies, because of the scattered 
responsibilities and resources.  
 
Recent EU enlargement shows a new scenario with higher mortality rates and different 
environmental pressures. In the Central Eastern Countries the growing traffic density is 
not followed by improvements in traffic infrastructure. 
Two targets have to be achieved: 

• The WHO  Health for All policy in Europe sets international targets for reducing road 
deaths and injuries with at least 30 % by 2020. 

• The EU has adopted the goal to halve fatalities by 2010. 

 
 
Assessment 
Despite the overall reduction in RTI there are different patterns between Eastern and 
Western countries in Europe. In Eastern Europe there is a growing demand for transport, 
especially the use of private cars. On the other hand it is more difficult for those 
countries to implement effective strategies.  
The relationship between RTI mortality and economic growth is not linear: at the 
beginning of economic growth, the new demand for transport and the increase of traffic 
volume induce higher fatality rates, when policies are implemented the fatalities go 
down.  
The target value proposed by WHO, i.e. 30% reduction of the number of deaths by 2020, 
can probably be reached. In fact, almost all EU-MS will reach that figure if they will 
maintain the actual trend, except for Hungary and Czech Republic.  
Nevertheless, all the MS have to improve their performance, have to continue to 
implement prevention programmes and to enforce legislation. The ambitious target value 
established by the EU, to halve the number of deaths by 2010, will be difficult to achieve. 
The indicator in combination with the road traffic injury rate is essential for monitoring 
this problem. The first step toward the implementation of the indicator is the 
harmonization of definition and data collection in all MS.  
 
Suggestions for further monitoring 
This indicator needs to be improved in terms of quality and comparability. Some 
countries collect it by using police reports, others use mortality statistics or a 
combination of both. Underestimation of the number of fatalities has been reported in 
various studies (5). Injury surveillances need to be set up in order to monitor this 
relevant public health problem.   
 
Meta data (see methodology sheet for more information): 
Description of data sources 
Data on RTI used are from the CARE (EU Community database on road accidents 
resulting in death or injury) database. National data sets are integrated into the CARE 
database in their original national structure and definitions. However, transformation 
rules are implemented in the CARE database in order to increase data compatibility. 
Total resident population is extracted from the National Statistics and is available in 
EUROSTAT. 
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2.3 ENHIS website 
 
The ENHIS website, available at https://webcollect.rivm.nl/ENHIS_pilot/, is a pilot website 
which presents results of the ENHIS project. The website provides the possibility to retrieve 
information on the project itself, browse through a selected set of indicators, view results in 
charts, graphs and factsheets, and look at the output of other Work Packages (WP1 and WP5). 
The website has been created by RIVM and is currently hosted at an RIVM server. Existing 
RIVM software and expertise have been used, and cooperation with the EUPHIX project, 
which aims to develop a partly similar system for European Health indicators, has been 
established. Project members have had the opportunity to give feedback on the website and its 
functionalities, and these comments were used for further development. The pilot website is 
accessible for all project partners and other interested parties.  
 
Structure of the ENHIS Website 
 
The ENHIS website consists of a main home page that provides links to the different website 
elements. 
  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1: Structure of the ENHIS website (main menu) 

 
The Home page of the ENHIS pilot website, as presented in Figure 1, displays general 
project information and an introduction to the website.  
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Figure 2: Homepage of the ENHIS pilot website 

About Indicators gives information about the concept of environment and health indicators, 
and the way these are structured in ENHIS according to the DPSEEA framework (Driving 
Forces-Pressures-State-Exposure- Effects-Actions). 
ENHIS indicators is the gateway to the selected set of indicators presented at this pilot 
website. Browsing for indicators is possible both by Regional Priority Goal (RPG) and by 
Environmental Theme. Information about the contents of each RPG and environmental theme 
is given (Figure 3) and related selected indicators are presented and clickable. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: Background information provided for Regional Priority Goal 1 
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For each of the indicators, the key message and definition is provided, together with an easy 
navigation bar to access the related fact sheet (if available), methodology sheet, charts, data 
tables and maps (if available) (Figure 4). 

 
 
 
 
 
 

Figure 4: Key message, definition and indicator navigation bar 

Both fact-sheets and methodology sheets are provided as pdf-files and can be downloaded 
from the website (see previous chapters for examples). Clear charts and tables present 
available information on indicators and allow country comparison and evaluation of time 
trends (Figure 5). 

Figure 5: Examples of data graphs and tables 
Maps are currently only provided for traffic accident related mortality and function as an 
example of how indicator information could be presented geographically (Figure 6) 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Maps allow geographical representation of indicator data 
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In the main menu, the Policy link gives access to the results of the work done by WP1. A 
table presents information on availability of national policies on exposures to environmental 
hazards, their determinants and associated health effects. Additional links provide more 
detailed information about specific subjects (Figure 7). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7: Information about availability of national environment and health policies (results of WP1) 

 
Clicking the Health Impact Assessment link leads to results of WP5: HIAs for Outdoor Air 
Pollution and Drinking Water Pollution. Main messages and background information are 
complemented with links to relevant reports and websites. 
Finally, Contact and Links in the main menu respectively give information on WHO contact 
points and relevant links.  
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2.4 ENHIS Sharepoint 
 
The ENHIS Sharepoint is an internet-based tool, which enables ENHIS project partners to 
communicate in a common project office. The project office provides the possibility to store, 
up- and download draft and final documents. It enables the follow up of all modifications and 
in this way gives an up-to-date overview on the activities of the WPs. The ENHIS Sharepoint 
is operational on http://enhis.ecehbonn.euro.who.int. WHO-ECEH/Bonn Office keeps the 
basic administration and runs the software, while the WP4 leading institute (National Institute 
of Environmental Health, Budapest, Hungary) is responsible for creating the ENHIS 
Sharepoint features, designing and customizing it according to the project organization, and 
maintaining and keeping the information up-to-date. At present, the access to this website is 
password protected. All ENHIS partners have full rights of access, whilst contributing experts 
and interested parties have restricted access. In the near future, a part of the ENHIS 
Sharepoint would be made public enabling dissemination of some methods and instruments 
(e.g. questionnaires) as well as for getting feedback on the products throughout the process of 
their development.  
 
Structure of the ENHIS Sharepoint 
 
The ENHIS Sharepoint consists of a main home page that provides the links to the project 
pages, which are structured in one common page and six separate pages - for each of the six 
work packages.  
 

 
Figure 1: Homepage of the ENHIS Sharepoint 
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The home page of the ENHIS Sharepoint is displayed in Figure 1. The home page holds 
several important tools.  
 Under “Announcements”, project partners can put important information of interest to all 

users.   
 Users are able to upload, download, store and comment documents in the “Shared 

documents” folder. Only final documents are stored in this folder. The date and name of 
the person who modified or created the file are displayed.  

 Users can insert their details (name, institution, e-mail address etc.) in the “Contacts” 
folder. 

 “Discussion boards” are available for comments and for conversation about actual topics.  
 
An e-mail alert function gives the possibility to obtain up-to-date information about any 
modification of the site. Each registered user receives a daily summary about any changes and 
modifications of the site taken place during the day.  
An “ENHIS User’s guide” is available in the “Shared documents” folder. The guide included 
a detailed description on how to use the ENHIS Sharepoint, which will help the new partners 
in ENHIS-2 to become acquainted with the ENHIS Sharepoint and to be become fast a fully 
active participant in the ENHIS project. 
 
The project pages are structured into a common page and individual pages for each WP. The 
project pages display work in progress 
The common page contains description of tasks, information, documents and discussions that 
are of interest to all ENHIS partners. The most important tools of the “Common” site are: 
 “Announcements”, to allow the ENHIS partners to share important information and to 

write messages e.g. about newly uploaded documents, deadlines, tasks etc. (see Figure 2).  
 In the “Shared documents” folder ENHIS partners can up- and download, store and 

modify documents (see Figure 3). Data collection sheets can be displayed in this folder as 
well. To avoid uncontrolled modifications, the ENHIS partners decided to save their 
comments in a separate file in which the referral to the paragraph the given comment 
refers to should be indicated in order to keep track of modifications. 

 “Tasks” are stated in a separate folder together with their status, priority, and deadlines 
(see Figure 4).  

 The details of the project partners (name, institute, phone number, e-mail address and the 
number of the relevant work package) can be found on the “Contact” page. The project 
partners have to add their own details. 

 The “Discussion” folder provides a forum for conversing about actual topics and will 
improve mutual communication and understanding. In the ENHIS project this function 
was not used; the advantages of this option should be explored and practiced in ENHIS-2.  

 
In the WP pages, the members of a given work package can share their working documents 
and exchange other information of interest (see an example in Figure 5). WP members can 
store their working documents and discuss about topics of special interest for the given WP. 
The structure of the WP pages is similar to the structure of the common page. The project 
partners have access to all WP pages and can thus follow the activities of a given WP, or 
comment on its documents. The access to each WP ascertains transparency and stimulates 
streamlining the activities in the framework of the whole ENHIS project. In addition it may 
inspire the ENHIS members to contribute to different WPs.  
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Figure 2: Announcements on the Common page 

 
 

Figure 3: Shared documents on the common page 



2.4 ENHIS Sharepoint 
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Figure 4: Tasks, their status, priority and deadlines 

 
Figure 5: Shared document s of WP3 
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