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Part I. Introduction
The need for Environmental Health indicators across Europe
Increased policy processes in environmental protection, public and environmental health
require reliable information to support decision-making in identifying priorities and track
action progress. Indicators are this important link in the data-to-decision-making chain:
measurements produce raw data; data are aggregated and summarized to provide statistics;
statistics are analysed and re-expressed in the form of indicators; and indicators are then fed
into the decision-making process [1].
There is, at least based on the experience of the National Environmental Health Action Plans
(NEHAP) in the Central and Eastern Europe, an urgent need for strengthening national
environment and health information systems - improving the quality of information and its
regular and timely use in decision-making. European environmental indicator-based
reporting, allowing for policy-oriented monitoring and benchmarking, has advanced
considerably [2] and recently the first sectoral indicator report on transport has provided a
model for the integration of environmental and sectoral policies [3]. A better integration of
health concerns in environmental policies is still an open issue as it has been recently pointed
out in the European Commission proposal on the 6th environmental action programme of the
EC [4]. Efforts to monitor public health and its determinants, including environmental
hazards, are increasing across Europe. This requires consistent reporting and appropriate
indicators to support evaluation and adjusting actions for reducing and preventing these risks.
Why EH indicators? Scope, structure and use
The most important feature of an EH indicator is that it embodies an environment and health
linkage. Environmental indicators represent indicators, which describe the environment
without any explicit or direct implications for health; health indicators are those, which
describe the status of, or trends in health without any direct reference to the environment.
Environmental health is concerned mainly with the ways in which certain environmental
factors can influence or directly affect human health (in either a positive or negative way).
Figure 1 provides a graphic description of the three related arenas of environment, health and
environmental health. The area ‘A’ representing the EH indicators is formed by the
intersection (or linkage) between the environment and health. Area 'B' represents the area in
which the environment, while not directly influencing human health, may nevertheless
contributes to health outcome. Area 'C' represents health outcomes (e.g. diseases such as
certain cancers), with unknown but possible environmental causes. Areas 'D' and 'E'
represent those areas of environment and health, respectively, where there is no apparent link
between environment and health.
As such, an EH indicator can be seen as a 'measure' which summarises in easily
understandable and relevant terms some aspect of the relationship between the environment
and health which is amenable to action [1]. It is thus a measure, which indicates the health
outcome due to exposure to an environmental hazard and is thus based upon the application
of a known or postulated environmental-exposure health-effect relationship. Given
knowledge of the relationship between specific environmental exposures and health effects,
however, both environmental indicators and health indicators can be converted into
environmental health indicators.
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A: environmental health indicators.
B: environmental indicators indicating potential human health impacts.
C: health indicators with unknown but possible environmental cause.

Fig. 1. The scope of environmental health indicators (source [1], p 32)
The most useful indicators i.e. those in area ‘A’ can only be developed where the association
between environment and health is clear and strong. The design of such indicators, therefore,
depends on the existing knowledge of the environment and health relationship; the role of the
epidemiological research is to provide scientific evidence on the strength of this relationship.
Over the recent years, a number of attempts have been made to devise conceptual
frameworks for the development of EH indicator systems. The current commonly accepted
cause-effect framework: Driving Force – Pressures – State – Exposure – Effect – Action
(DPSEEA, Fig. 2, source [5]) provides a useful framework for setting a system (set) of EH
indicators within the decision-making context. It has been proposed to describe and analyse
the links between health, environment and development and was used in analysing the global
situation related to these in [6]. Within the DPSEEA framework, the driving forces
component refers to the factors, which motivate and push the environmental processes
involved. These result in the generation of pressures on the environment. In response to the
pressures, the state of the environment is often modified. The deterioration in the state of the

Figure 2. The DPSEEA framework (Source [5])
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environment, however, only poses risks to human well-being when there is an intersection
between people and the hazards inherent in the environment. Exposure therefore is rarely an
automatic consequence of the existence of a hazard: it requires that people are presented both
at the place and at the time that hazard occurs. Exposure to environmental hazards, in turn,
leads to a wide range of health effects. These comprise a spectrum, ranging from earliest and
least intense (sub-clinical), more intense, e.g. morbidity, to the most extreme; can be acute
(e.g. infant diarrhoea related to microbiological contamination of water), or chronic. Some
hazards may have a rapid effect following exposure, whereas others may require long-term
until the adverse health effect is manifested.
Within the DPSEEA framework exposure and (health) effects components appear the most
significant from environmental and public health prospective. The concept of exposure is best
developed in relation to pollution in environmental media: it can penetrate from different
pathways, i.e. by inhalation, ingestion or dermal absorption as illustrated on Fig. 3. External
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Figure 3. Diagram of the environmental health hazard pathway and
its link with the DPSEEA framework (Source [1])
exposure refers to the quantity of the pollutant at the interface between the recipient and the
environment. The amount of the pollutant that is absorbed – the ‘dose’ depends on the
duration and intensity of the exposure. External exposure is measured using some form of
personal monitor or by modelling techniques. Collecting data on it requires standardised
procedures for collection, storage, analysis and reporting; the involvement of different sectors
for the design and maintenance of these databases; the collection of data at relevant levels of
resolution (where people are actually exposed); and the development of valid predictive
models. In respect to the later, there is an increasing number of successful case examples in
using routine monitoring environmental data.
EH indicators like most of the indicators must have a clear utility: the ‘added value’ of using
the EH indicators to address policy questions is in the linkage analyses of exposure and
effects to obtain an expression, understandable by the decision-makers, of the health risk
associated with a specific environmental hazard. One approach for assessing impacts of
specific environmental exposures on health is quantitative risk assessment. Given known
exposure and knowledge of dose-response functions, it is possible to make reasonable
estimates of the severity and magnitude of the health outcome. Possibly the most meaningful
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measure is thus one which provides estimates of the health burden e.g. number of additional
deaths, number of additional hospital admissions, or the number of additional cases of
morbidity attributable to specific environmental pollutant. The disease burden caused by
environmental exposure, and the preventable part of it, are major elements, which can guide
decision-making, the setting of priorities and public health targets. The approach is illustrated
in Figure 4. It shows the preventable burden and how through the so-called “triangulation” at
a “target” exposure one can obtain an expression in direct health outcome measures (e.g.
morbidity incidence).

Target
exposure

Figure 4. Illustration of the potential use of EH indicators
In practice, it is often not easy to calculate the actual health impact in the abovementioned
terms and this is one of the challenges in the EH indicators. Calculation of the number of
additional cases of ill health attributed to particular environmental exposure relies upon
having a quantitative understanding of the dose-response relationship and also on the extent
to which the indicator of exposure is representative for the “true” exposure. Quantification of
the relationship has to be derived from epidemiological studies performed under conditions,
differing from the assessment. The linear regression model used is also based on the
assumption that there are no major confounding effects on this association: in fact social and
other factors distort or mask the association between exposure and health outcomes. An
alternative may be to calculate the population-based estimates i.e. number of people “at risk”
from the knowledge of the levels of exposure across the population.
In many cases exposure occurs to a number of different pollutants, in combination, and thus
environmental concentrations of one pollutant do not always give a good indication of
potential health effects. This shows that further elaboration of the DPSEEA chain is needed
in order to account for set of exposures and set of health effects rather than single pollutant
exposure – effect model.
The construction of a core set of EH indicators along the DPSEEA framework faces one
more challenge: the definitions of issues. In some areas of application, such as environment
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and economy, a broad consensus exists about what the key problems are. Core set of
indicators can thus be developed on this basis. In the area of environmental health, however,
this consensus is less established, and this makes their definition more difficult.
Project objectives:
The project aims at the establishment of an environmental health (EH) indicator system for
policy-oriented monitoring based on comparable data and information. The focus is on the
development of methodology to serve the member states in preparing policies for the rational
management of the EH risks. It will assist countries to harmonise and streamline the data
collection on population health and the environment. Through regular and coherent reporting
the system will also facilitate benchmarking at the WHO European region-wide scale. In
addition, the indicators should aid in bridging the gaps between local, state, international
agencies and the programmes addressing public health and environmental quality.
The objectives have defined the scope of the project as follows: to start with definition of the
“structure” or areas of data and indicators to be included in the system, following a set of
choices and criteria; to define, as precisely as possible the actual definition of the indicators;
to identify data gaps and thereby help to indicate priorities for data harmonisation and
collection; to provide a guiding structure for the production of environmental health reports at
national and European-wide scale.
Part II. Development of methodology
Selecting the EH issues
We have focused on the development of methodology for the so-called ‘issue’ indicators [7].
In order to facilitate “mapping” of policy questions over the indicator set, the issues must
relate to aspects of environmental health which are both of relevance to the decision-makers
and - directly or indirectly - amenable to control. A number of criteria and evaluations have
been used to select the priority issues of environmental health concern. The A review of the
adopted NEHAP programme in 30 member states [8] and of the WHO Environmental Health
Action Plan for Europe [9] was made. The following policy documents from the 3rd
Ministerial Conference on environment and health, London, 1999 were also considered: the
Protocol on water and health [10], the Charter on transport, environment and health [11] and
Children’s health and the environment [12]. The global perspective on the disease burden that
can be attributed to environmental factors as disclosed in [13] and the WHO guideline
document on developing EH indicators [14] have been also looked at in order to determine
the importance of addressing the issue in terms of public health impact. Ten EH issues were
selected according to the guidelines of the multidisciplinary Steering Committee to allow for
a balanced and comprehensive picture of the EH risks factors and policy areas across Europe:
• Air (ambient and indoor) quality,
• Housing and settlements,
• Traffic accidents,
• Noise,
• Radiation,
• Waste and contaminated lands,
• Water and sanitation,
• Food safety,
• Chemical emergencies, and
• Workplace.
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The focus was predominantly on the issues, which can contribute usefully to environmental
health policies rather than on economic and social conditions. There are important overlaps
among these as the latter may affect the environment and health and may act as modifiers of
the health effects resulting from the environment.
While the above issues cover the important policy areas in the field of environment and
health in the member states, their relevance should also be viewed in relation to settings, (e.g.
urban context) and scale (e.g. local).
The Driving Force – Pressures – State – Exposure – Effect – Action (DPSEEA, Fig. 2) has
been used as a mean for rationalising the process of indicator identification and construction.
It provides a valuable framework for conceptual consistency over the selected issues with the
exception of the chemical emergencies. Several reasons account for the preference given to
the DPSEEA framework than to the hazard – exposure – effect – intervention often used in
public health surveillance, recently proposed in [15]. While the later focuses precisely on the
“strata” of indicators pertinent to public/ environmental health the former allows broadening
the scope as most of the effective measures for EH risks management are often beyond the
health sector. Indicators on state-of-environment, pressures and driving forces are usually
provided by the environmental and statistical agencies. Using the DPSEEA framework allows
for a consistency with the environmental reporting mechanisms and also for some
commonalities with the sectoral reporting mechanisms.
Identifying the EH indicators: background prerequisites
Given the DPSEEA framework we have targeted at the development of indicator system that
can provide, across the issues (policy areas), information on exposures and health effects. A
number of action indicators, showing the implementation of programmes and official
policies to manage environmental risks and health protection have also been included. Action
indicators are especially important, as they direct responsible parties to perform specific
measures and also reflect the scope of the existing legislative framework. As regarding
chemical emergencies the indicators were identified as reflecting the role of the public health
sector and the importance of preparedness.
The following criteria were considered important in identifying the indicators:
• Encompass the health impacts of the spectrum of environmental risk factors in terms of:
main sources/ economic sectors (e.g. energy, transport, etc), specific exposure pathways,
related (short-term/ long-term) threats to health and quality of live at the appropriate scale
(e.g. national, local).
• Relates directly to the specific environmental health issue and to environmental and/ or
health conditions that are amenable to action
• Allows addressing specific policy questions related to environmental health impacts in
vulnerable groups, in particular, children.
• Consistency and comparability over time and space, hence appropriateness for monitoring
• Based on a valid environmental exposure – health outcome relationship according to the
best available scientific evidence [16] and at the same time allowing for some flexibility
according to the “precautionary principle”.
• Prevent duplication of efforts by taking closer account of national and international work
and related indicator sets in practice
• Clearly defined hence understandable and usable at different levels
• Measurable – based as much as possible on existing routinely collected data and
accessible (input/ output of the information system) at different levels (e.g. national,
regional, municipal)
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•

Meet a number of general methodological criteria concerning validity, sensitivity,
timeliness.

Since construction of indicators that meet all the abovementioned criteria is rather difficult a
reasonable compromise should be made. Therefore, the following approach was adopted: to
precisely define a common (called later on ‘core’ set) of indicators, which is most likely to be
feasible throughout the whole WHO-European region and can be used for international
comparisons, and to propose an extended set that can be customised for additional,
national/local application and require major harmonisation across Europe.
The scope of the resulting common (“core”) set of EH indicators is schematically shown in
Figure 5. The “core” set is enlisted in Annex 1, the extended set – in Annex 2.
EH ISSUE

Driving
Force
#
#

Air Quality

Pressure

State

#
#
#

Housing and Settlements

Exposure

Effect

#

#
#
#

#
#

#

#

#
#

Traffic Accidents

#
#

Noise

#
#

Waste and
Contaminated Lands

#

#

Radiation

Action

#

#
#
#

#
#

#

#

#
#
#
#

#
#
#

?

#

#
#

?

#

Water and Sanitation

#

Food Safety
Chemical Emergencies

Workplace

#

#
#
#

#

+?

#
#
#
#

#
#
#

Figure 5. Scope of the proposed ‘core’ set of EH indicators [17]
It should be noted that there is no clear-cut distinction between the issues: they are
interrelated depending on the type of sources or economic sectors generating the EH risks as
well as the settings in which these factors exert effects. Therefore, the indicators form and
should be looked at as “clusters” or “chains”.
“Proxy” of exposures relating to the upper links in the DPSEEA when data on exposure
cannot be obtained were also included. The indicators are constructed for the “magnitude” (in
terms of population number) of the potential health effects.
All of the actions indicators are designed as a composite. While this allows for a maximal
generalisation of the information on a number of components, comparisons should be made
with care. In order to enable between/within country comparisons scoring is attributed to the
action indicators and three levels are considered (“not”, “partly”, “fully”) to report the degree
of policy implementation.
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The proposed set still needs action indicators on water and sanitation and food safety issues.
The usual practice in monitoring chemical contamination in food, according to the GEMS/
Food (Global Environmental Monitoring System) is not on a regular basis. On the other hand,
food safety control provides a large database on compliance and the task is to construct an
indicator providing information on the effectiveness of the control measures.
EH indicator development: definitions and attributes
Since indicators are meant to simplify a complex subject in a way which can be easily
grasped and understood by the users, it is often that changes or differences over time or
between/ within-country may be more important than the absolute levels: comparability of
the underlined datasets is of utmost importance. To provide a clear and detailed formulation,
enabling time-trends and comparative analyses, the EH indicators’ operational forms were
constructed according to the WHO guideline document [14]. The “methodology sheets” were
adopted from the key forms on indicator profiles [14] and are shown in Annex 3. The
following elements were included:
• Indicator definition
• Underlying definitions and concepts
• Specifications of data needed and data sources
• Computation procedures and units of measurement
• Geographical scale of application
• Interpretation remarks: limitations and complexities
• Linkage with other indicators in the core set
• Related indicators sets and databases
This approach promotes good practice in constructing indicators. It allows precise
identification of the measurable indicators and the comparability of the data. It also enables
us to take a closer account of earlier international and national work and related indicator sets
and prevents unnecessary duplication of efforts.
Concerning the extended set only a brief definition was provided.
33 experts from 19 countries across Europe contribute to the development of the operational
forms of the EH indicators. Two illustrative examples on air quality indicators are given
below. More details can be found in [17].
Two illustrative examples
Example 1: Exposure to ambient air pollutants (urban)
DEFINITION: Population-weighted exceedance of reference concentrations

for NO2 , SO2, PM 10 , TSP, BS (daily), O3 (8-hours)
UNDERLYING DEFINITIONS:

ü Mean annual concentrations and reference values (RV) for the pollutants
ü Population-weighting: fraction of population living in exceedance area
ü Urban area
COMPUTATION: Exposure to a pollutant y with RVY, concentration Cyi in

subpopulation Pi and population P:

Ex Y = Σ (Pi / P) * (Cyi - RVY)
i
where P = Σ (Pi )

i

UNITS OF MEASUREMENT:

µ g / m3
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A smaller value of this indicator shows that a smaller proportion of the population is exposed
to higher, more harmful concentrations of air pollutant; zero value means no population
exposure above the reference.
Indicators on air quality are among those designed to support health impact assessment [18].
They are based on observations from numerous epidemiological studies, summarized, for
example in the WHO Air Quality Guidelines [19], indicating that incidence of several health
outcomes increases linearly with exposure level. Therefore, the value of the exposure
indicator for a given pollutant is proportional to the increase in health risk (with the
proportionality coefficient determined by epidemiological studies).
Example 1(a): Use of indicator Air_Ex1 for health impact assessment
The indicators are used to compare health relevance of pollution with particulate matter in
cities of two regions of a country C. In region A, there are two cities with air quality
monitoring data: Aa (500,000 residents) and Ab (200,000 residents). The annual average
PM10 level in city Aa is 55 ìg/m3 , and in Ab 45 ìg/m3 . In region B, the three cities are Ba
(700,000 residents, mean pollution level 44 ìg/m3 ), Bb (300,000 residents and 46 ìg/m3 ) and
Bc (200,000 residents and 46 ìg/m3 ). The reference value set in the definition of the indicator
Air_Ex1 for PM10 is 40 ìg/m3 . The following values for the indicator Air_Ex1 can be
calculated:
Region A:
Region B:

12.1 ìg/m3
4.8 ìg/m3 .

This means that exposure and therefore, health risk due to pollution exceeding the reference
level is more than double in A than in B. Assuming that the relative risk of long-term average
PM10 exposure [19] on natural mortality estimated from a cohort study is 1.10 per 10 ìg/m3
(95% CI = 1.03 – 1.18), the exposure calculated in our case leads to 12.1% (CI = 4.03 –
22.34) of mortality due to all causes (except accidents) in region A, and 4.8% (CI = 1.06 –
8.64) in region B. With the background mortality assumed to be 800 per 100,000 (taken from
national statistics), this leads to:
In Region A: 12.1% x 800 x 7 = 678 [322 – 1787] deaths associated with pollution
In Region B: 4.8% x 800 x 12 = 461 [ 85 – 691] deaths associated with pollution.
The absolute magnitude of the estimated impacts does not differ as much as the relative risks
due to the greater urban population of Region B. It is also recommendable to comment the
uncertainty of the estimates
The estimated numbers must be seen as a rough approximation of the burden of pollution
(exceeding the reference value) on health. A discussion of the methodology, its applicability
and limitations can be found in the relevant literature, e.g. in [20].
In order to increase the reliability of the estimates similar to those presented in the example
one should carefully evaluate the quality and the relevance of the data collected from the
environmental monitoring for the health impact assessment purposes.
The second example refers to an action indicator.
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Example 2: Policies to reduce environmental tobacco smoke exposure
DEFINITION: Capability for implementing policies to reduce environmental

tobacco smoke (ETS) and to promote smoke-free zones
UNDERLYING DEFINITIONS: Ten components on existence, implementation

and enforcement of instruments and measures to prohibit/ restrict smoking
COMPUTATION:

I = Σ (Ci )
i

i = 1, …, 10

where Ci scoring 0 (not existing, not clearly stated)
1 (yes, partly implemented or enforced)
2 (yes, implemented and enforced)

Ci smoking restricted/ prohibited in: …………………………….… Schools
….………………….………………….. Day-care centres
….…………………. Governmental offices and buildings
….……………………..… Public traffic vehicles (urban)
….………………. Public traffic vehicles (long distance)
….…………………………………………….. Hospitals
….………………………………………….. Workplaces
….………………..……….. Cinemas, theatres, museums
….………………..……………………. Bars, restaurants
…………………. Advertisement of cigarettes prohibited
score

UNITS OF MEASUREMENT:

The maximum value of 20 shows full implementation of all policy elements specified in the
indicator’s definition.
Below is given an illustration on comparison of the degree of implementation of the policies
to reduce environmental tobacco smoke exposure in countries of the European region
(preliminary results).

UK

Sweden

Figure 6. Indicator “Policies to reduce ETS exposure”: preliminary results
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A standard ‘template’ for a consistent and clear presentation of the indicators – the so-called
‘fact-sheet’ model has to be adopted during the pilot implementation.
Part III. Testing feasibility
Procedure and first results
The first part is a pilot evaluation of the relevance of EH indicators for wide-scale
implementation in the European region of the WHO. It includes a feasibility study and a
review of the existing national environment and health information systems in selected
countries.
The feasibility study (initiated in October 2000) objective is to test, according to a
standardised protocol, the availability and quality of the necessary data, their accessibility and
exchange mechanisms, use and usefulness of the proposed indicators in (sub)-national
context, as well as the capacity for multi-agency (net)-working on the information. The
following main issues were addressed:
Data quality and reliability: use of standardised methodology for data collection and quality
control/ quality assurance system, completeness of the data over time, statutory requirements
for data collection, spatial coverage and spatial resolution re. sources/ pollutants and
population concerned, sensitivity of the health surveillance system, stratification/ aggregation
(age, gender, area, time), existence of regular population-based surveys;
Data-flow and accessibility: existence of inter-institutional framework for data
access/exchange, accessibility through electronic networks in common, simple format,
accessibility of the data at central level, data-flow and streamlining, timeliness vs.
accessibility, legal restrictions and costs for data access;
Relevance/ usefulness of the indicator: relation to a policy objective or existing standards,
easiness to be understand/ interpretability, with an action orientation.
Fourteen Member states (MS) are participating in the study: Bulgaria, The Czech Republic,
Estonia, Finland, Hungary, Latvia, Lithuania, The Netherlands, Poland, Romania, Russian
Federation (one region), Slovakia, Spain, Switzerland. The progress on the study was
reviewed at a meeting, recently convened by the WHO – ECEH [21].
Feedback from the countries: The study enables the creation of standardised inventories of
data availability and quality on a wide range of environmental health issues. The inventories
include information on the data-flows and holders as well. Therefore, the study enables the
establishment of a multi-agency network for streamlining the information and stimulates
working relationships with the numerous data-providers. The standardised assessment from
the study should serve as a basis for a meta-information system at a national and WHO/Euro
level.
The results of the feasibility study also indicate which data collection techniques require
further harmonisation or methodological developments.
The main challenges and difficulties are seen in:
• The necessity to co-operate with numerous institutions including those responsible for
data collection and processing emerges as a common problem, due most probably to the lack
of tradition in health and the environment reporting. This requires establishment of links
between more than ten different agencies as well as ability to cope with their reluctance and
insufficient understanding.
• The organisational changes, transitional period in changing legislation and data
collection, ongoing reform of the health sector in many countries further reinforced the
difficulties in establishing working contacts with the numerous data-providers.
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• The large variety of projects and parallel initiatives on indicators and indicator-based
reporting at national and international scale; several of the core indicators being already
reported to the EEA, EUROSTAT, OECD, etc.
• Human resources were also seen as an important factor, in particular under conditions
of limited funding.
The first round of evaluation of the EH indicators set, considering the criteria of availability,
quality and usefulness/ interpretability was performed by the countries participating in the
study. The average scores for the indicators on air quality, noise, housing and water and
sanitation are plotted in Figure 7.
The results show that the majority of the indicators are likely to be feasible and relevant for
use in national reports, a few indicators were identified for further refinement. The indicator
Air_P1 related to lead exposure was rejected in view of decreased policy relevance. As it can
be seen, the indicators on noise, drinking water quality and associated health effects were
evaluated as very useful; the lesser quality and availability of data necessary for these
indicators requires development of methods and documented guidance for data collection. A
cost-effective methodology using household surveys should be developed. The possibility to
incorporate it into household surveys carried by national statistics offices or within the
framework of programmes e.g. UNECE housing will improve the EH indicator ‘sensitivity’ –
a shift towards the ‘microenvironment’.
The usefulness of some indicators related to “infrastructure” like habitation facilities,
drinking water supply, sanitation and wastewater treatment facilities is under debate due
mainly to the mandatory requirements in some countries e.g. The Netherlands, Switzerland,
where very high standards have already been achieved. This indicates the need to increase the
indicators’ relevance for highly developed countries. Possible solutions may include
differential setting of “reference values” while maintaining comparability across Europe.
Establishing a close coordination with the European sustainability indicators project would be
very useful in view of the changes in benchmarking in these countries.
The limited usefulness reported on the health effect indicators of air quality despite good
availability and quality, points out once again the necessity for integration of environment
and health linkage analysis and impact assessment methodology in the reporting mechanisms.
It was agreed [21], in parallel with the feasibility study, demonstrative case examples on air
quality and health, water safety and health to be produced based on participating countries’
data. Such a product-oriented approach starting already in the first phases of the pilot process
is beneficial as it reinforces the feedback loop: raises interest; gets comments, and increases
quality. It shows where are the problems in working with multinational datasets. It also
enables to test the usefulness of the proposed indicators in formulating policy messages and
to identify refinement needs. Based on this experience and the results of the feasibility study
a documented guidance should be produced in close collaboration with the specific WHOEURO programmes e.g. air quality and health, water and health, etc on the approaches for
producing integrated assessments on health and the environment, and the conditions for
application of the EH impact assessment methodology. In turn this will stimulate to focus
efforts on priority data needs and areas of research. In this respect a better inter-agency
coordination of WHO, EEA, OECD, EUROSTAT, etc. is extremely important.
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Figure 7. Average scores of the countries’ ratings of the availability, quality and
usefulness/interpretability for the air quality, housing, noise, and water and sanitation
indicators (see Annex 1 for the indicator names)
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The peer-review of the existing environment and health information systems in countries
within the framework of WHO/ DEPA NEHAP implementation (so far in Lithuania) is aimed
at evaluating the existing situation. This includes evaluating the quality of routinely collected
data for the purposes of EH indicator-based reporting, capacity building needs, possibilities to
establish electronic data access/ exchange network for which indicators serve as content
structure, existing institutional framework. It provides also a valuable feedback on the use of
the proposed ‘core’ EH indicator set to support decision-making process in preparing (sub)national policy action plans.
A meeting will be convened in November 2001 to evaluate the results of the feasibility study
and to agree on the scope and timing of the follow-up actions for the pilot implementation of
the EH indicator system.

Conclusions
Establishment of a common EH indicator set should be seen as a continuation and further
reinforcement of the efforts towards consistent reporting on health and the environment on a
European regional-wide scale: once their pilot development has started, some unanticipated
shortcomings will surface, resulting in an iterative improvement. While harmonised reporting
on the environmental health status across Europe needs an agreed set of indicators, different
policy processes in the countries may require specific selections/ subsets. The development
and use of purpose-designed indicators to meet specific needs therefore remains a priority.
The WHO approach should be to promote establishment of a ‘core’ EH indicator set.
Through information and methodology exchange WHO will support Member states in
upgrading the existing environment and health information systems. Aiming at timely,
targeted and reliable reports, the national system must focus resources on priority data
collection. In addition, WHO will promote building appropriate national capacities for
evidence-based assessment of environmental health and relationships between relevant
agencies.
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ANNEX 1: OVERVIEW OF THE SET OF CORE ENVIRONMENTAL HEALTH INDICATORS
Issue
Ambient and
Indoor Air
Quality

Housing and
Settlements

Traffic Accidents

Driving Force
•

Kilometres driven
per transport
mode per person
(Air_D1)

•

Consumption of
fuel by type from
road transport
(Air_D2)

Pressure
•

Consumption of
leaded gasoline
(Air_P1)

•

Annual emissions
of air pollutants
SO2, PM10,
secondary PM10,
NOx, VOC by
economic sector
(Air_P2)

State

Exposure
•

•

Living floor area
per person
(Hous_S1)

•

Population-weighted
annual average
exceedance of
reference concentration
of NO 2, PM10 (or BS
or TSP) and SO 2; and
8h O 3 - (Air_Ex1)

Proportion of
population living in
substandard housing
(Hous_Ex1)

Effect
•

Mortality rate due to
respiratory diseases in
children > one month and <
one year of age
ICD-10 code J00-J99
(Air_E1)

•

Mortality rate due to
respiratory diseases all ages
ICD-10 code J00-J99
(Air_E2)

•

Mortality rate due to diseases
of circulatory system -all ages
ICD-10 code I00-I99
(Air_E3)

•

Mortality rate due to external
causes (domestic accidents,
poisoning) in children < 5
years
ICD-10 code W00-Y34
(Hous_E1)

•

Mortality rate for
transport accidents
ICD-10 code V01-V99
(Traf_E1)

•

Annual injury rate due to
transport accidents (Traf_E2)
ICD-10 code V01-V99

Action
•

Participation in
International
agreements &
Environmental
initiatives (Air_A1)

•

Capability for
implementing
policies for
Environmental
Tobacco Smoke
Exposure (Air_A2)

•

Scope and
application of
building regulations
for housing
(Hous_A1)

•

Scope and
application of
regulations for land
use planning in
human settlements
(Hous_A2)
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Issue

Driving Force

Pressure

State

Exposure

Noise

Waste and
Contaminated
Lands

•

Annual amount of
hazardous waste
generated and
imported by
countries
(Waste_P1)

•

Area of
contaminated land
in a country as a
result of pollution
or dumping of
hazardous waste
(Waste_S1)

•

•

Radiation

•

Effect
•

Proportion of population
annoyed by certain sources of
noise (Noise_E1)

•

Proportion of population with
sleep disturbance due to noise
(Noise_E2)

Action
•

Capability to
implement noise
regulations and
abatement measures
(Noise_A1)

• Scope and application
of hazardous waste
policies (Waste_A1)

Percentage of
children with blood
lead level > 10µg/dl
(Waste_Ex1)

• Percentage of
households served by
regular waste collection
services (Waste_A2)
•

Percentage of the
population receiving a
cumulative radiation
dose in excess of
5 mSv/yr (Rad_Ex1)
UV light index
(Rad_Ex2)

Annual incidence rate of
skin cancer
ICD-10 code C40-C41
(Rad_E1)

•

Fraction of
companies in each of
different categories
having a permit less
than 5 years old for use,
emission, etc. of
radioactive substances
(Rad_A1)

•

Existence of
effective Environmental
monitoring of Radiation
activity in compliance
with national and
international QA
programmes (Rad_A2)

* Additional needed

Water and
Sanitation

•

Wastewater
treatment coverage
(WatSan_P1)

•

Exceedence of
limit values for
microbiological
parameters for
ambient water
(WatSan_S1)

•

Number of outbreaks of
waterborne diseases
(WatSan_E1)
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Issue

Food safety

Driving Force

Pressure

State

Exposure

•

Exceedence of WHO
guideline values for
microbiological
parameters for
drinking water
(WatSan_S2)

•

Access to
drinking water
complying with
WHO guideline
values
(WatSan_Ex1)

•

Exceedence of
WHO guideline values
for chemical parameters
for drinking water
(WatSan_S3)

•

Access to an
adequate amount of
safe drinking water
(WatSan_Ex2)

•

Percentage of
the population
supplied from a
public water supply
(WatSan_Ex3)

•

Percentage of
the population
with access to
adequate excreta
disposal
(WaySan_Ex4)

•

Exposure to
potentially
hazardous
chemicals
monitored in food
(GEMS/Food)
(Food_Ex1)

Effect

Action
* Need development

•

Incidence of diarrhoea
morbidity in children under
five years of age
(WatSan_E2)

* Need development

•

Number of outbreaks of
microbiological food-borne
diseases (Food_E1)

•

Incidence of microbiological
food-borne diseases
(Food_E2)
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Issue
Chemical
Emergencies

Workplace

Driving Force

Pressure
•

Number of
sites containing
large amounts of
chemicals
(Chem_P1)

State

Exposure

Effect
•

Mortality rate from
chemical incidents
(Chem_E1)

•

Occupational injury
fatality rate (Work_E1)

•

Annual incidence rate of
occupational injury and
illness (Work_E2)

•

Statutory reports of
occupational disease
(Work_E3)

Action
•

Regulatory
requirements for
land-use planning
around upper tier
establishments
containing large
amounts of
chemicals
(Chem_A1)

•

Medical
treatment
guidelines
(Chem_A2)

•

Existence of
poison centres
service
(Chem_A3)

•

Government
preparedness
(Chem_A4)

•

Chemical
incidents register
(Chem_A5)
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ANNEX 2: LIST OF THE EH INDICATOR EXTENDED SET
ISSUE

INDICATOR TITLE

Air Quality: Emissions of Pb, primary PM10, NOx and benzene in urban areas
Ambient Number of hospital admissions for respiratory diseases

Number of hospital admissions for asthma
Number of hospital admissions for diseases of the circulatory system
Disability adjusted life years due to morbidity and mortality as a result
of ambient air pollution *
Investments in transport infrastructure
Indoor Proportion of residences having a moisture problem, visible mould or
mould odour
Proportion of residences exceeding indoor air radon concentration of
200 Bq/m³
Consumption of tobacco products
Sources of indoor air pollution
Capability to implement indoor air quality (IAQ) management
Housing &
Settlements

Traffic
Accidents
Noise

Waste &
Contaminate
d Lands
Water and
Sanitation:
Recreational
water

Percentage of the population that have no permanent domicile
(homelessness)
Incidence of asthma incl. LRI in children
Quality of traffic control *

DPSEEA

Pressure
Effect
Effect
Effect
Effect
Action
Exposure
Exposure
Exposure
Exposure
Action
Exposure
Effect
Action

Noise levels distribution
Number of people exposed to noise levels above standard
(L day/evening/night) in noise-levels categories
Number of people at working place exposed to noise levels (8 hr)
higher than 80 dB(A)

State
Exposure

Amount of hazardous waste disposed and exported
Existence of a register for contaminated lands *

Pressure
Action

Proportion of coastal or freshwater bathing sites with restrictions for
recreational use
Drowning accidents *
Capability of management of enclosed water generally available for
bathing
Intensity of water quality monitoring
Level of management response to pollution incidents

Drinking Mean and percentile concentrations of selected chemical contaminants
water Percentage of the population receiving piped water at home

Number of discontinuities of public drinking water supply for more
than 12 hrs
Number of cases of proven water-borne diseases
Intensity of water quality monitoring
Capability for water resources quality management
Good practice to drinking water management

Exposure

Exposure/
Action
Effect
Action
Action
Action
State
Exposure/
Action
Exposure/
Action
Effect
Action
Action
Action
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ISSUE

INDICATOR TITLE

Food Safety Incidence of human zoonoses *

DPSEEA

Dioxins and PCBs levels in human milk *
Incidence of animal zoonoses *
Rate of official food control
Progress in implementation of HACCP system
Population awareness of food safety rules in households

Pressure
Exposure
Effect
Action
Action
Action

Chemical
emergencies

Number of chemical incidents
Exposure to chemical(s) from chemical incidents
Incidence of people hospitalised because of chemical incidents
Communication with the public

State
Exposure
Effect
Action

Work place

Self-reported work-related illness
Voluntary reporting systems
Good occupational services coverage *

* For future development

Effect
Action
Action
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ANNEX 3: Key to methodology sheets
Brief title of indicator
Issue
Definition of indicator
Underlying definitions
and concepts
Specification of data
needed
Data sources,
availability and quality
Computation

Units of measurement
Scale of application

Interpretation

Linkage with other
indicators in the set

Related indicator sets

Position in
DPSEEA chain
Specification of the environmental health issue(s) to which the indicator relates
Detailed definition of the indicator
Definition of all terms and concepts involved in describing and constructing the
indicator
List data needed to construct the indicator
Outline potential sources of data, and comment on their quality and characteristics
in terms of the indicator. Where appropriate indicate ways of obtaining data which
are not readily available (e.g. through special surveys).
Specify the way in which the indicator is computed: i.e. how the data are
analysed/processed to construct the indicator. Where relevant, express the
computation process mathematically, and define the terms used.
Specify the units of measurement used in presenting the indicator
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 globally).
Describe the ways in which the indicator may be interpreted in relation to the
issue(s) specified. Show what inferences can be made from apparent trends or
patterns in the indicator. 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.
Describe the relationship between this and other indicators relating to the issue(s)
specified, 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. visualising “chains” or time-trends
List similar or related indicators, proposed or developed as part of other indicator
sets (e.g. UN Indicators for sustainable development, UNCHS Urban indicators
programme, WHO Catalogue of health indicators). Give links to them e.g. Web
addresses, databases. These 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

