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ABSTRACT 
 
The WHO European Centre for Environment and Health, Bonn Office is implementing a project aiming 
at establishment of an information system to support public health and environmental policies within 
and across the WHO European Region countries. The ‘core’ of the system are the Environmental 
Health Indicators (EHI). The feasibility study of the EHI system identified critical data gaps for which 
specially organised surveys are needed to supplement the existing statistical data as well as 
monitoring and surveillance systems. This meeting was convened to agree on the scope of the 
environment and health (EH) issues for which survey are necessary and to recommend the most 
appropriate survey methods and tools to enable comparable assessments within and across the 
countries. The group discussed experiences from large-scale, regularly conducted representative 
national and international survey instruments to gather information on exposures and associated 
health effects whose association is supported by a sufficient body of evidence. The Working Group 
(WG) identified several survey tools on relevant exposures and health effects; indoor air quality; 
housing; noise; respiratory health and annoyance. These can be used as guidelines in the design of 
an international EH survey. The group recommended a number of well-established surveys tools, both 
in the form of questionnaires and objective measurements, and identified several instruments which 
need further methodological development and expert consultations. Participants agreed on the 
necessary steps to develop the most appropriate survey design; selection of the methods and tools 
and their feasibility testing in collaboration with the Member States. The group pointed out that cost-
effective instruments suitable for national and international use should be included in the proposal for 
an EH indicator system within the information platform to be endorsed by the Fourth Ministerial 
Conference on Environment and Health (Budapest, 2004) for implementation across the WHO 
European region. 
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INTRODUCTION  
 
Background  
 
The WHO European Centre for Environment and Health (ECEH), Bonn Office, is implementing 
a project aiming at the establishment of an information system to support public health and 
environmental policies within and across the WHO European Region countries. The ‘core’ of 
the system are the environmental health indicators (EHI) designed to summarize information on 
exposures, health effects and actions in a standard and comparable format. They should allow 
(sub)-national assessments and international comparisons 
(http://www.euro.who.int/document/e76979.pdf).  
 
The feasibility study of the EHI system identified critical data gaps. It was emphasized that 
specially designed surveys are needed to supplement the existing statistical data as well as 
monitoring and surveillance systems. Surveys allow gathering information on exposures, their 
determinants and related health effects not available from routine data sources and relevant for 
policy-making. They can target different population groups including children and other 
vulnerable populations. Countries who have conducted feasibility studies emphasized the need 
for well-designed population surveys to eliminate the data gaps, and requested WHO to 
propose methodology, using the experience of the Member States.  
 
To review the survey methods currently used in Europe and to assess their applicability in 
supporting EH Information Systems, WHO/ECEH Bonn Office convened this WHO meeting. It 
was supported by a grant from the German Federal Ministry of Health, which is gratefully 
acknowledged.  
 
 
Objectives  
 
The Planning Meeting was convened with the following objectives:  
 

��To agree on the scope of the EH issues for which surveys are necessary to gather 
information within the EHI framework 

 
��To recommend the most appropriate survey methods and tools which enable 

comparable assessments within and across the countries, taking into account 
current experiences from large-scale, representative European surveys, as well as 
to identify gaps and limitations  

 
��To recommend follow up actions in view of the upcoming Fourth Ministerial 

Conference on Environment and Health in Budapest, 2004 
 
The invited experts represented national health surveys and international collaborative 
European studies dealing with environment and health. Priority was given to the large-scale, 
regularly conducted, representative surveys, assessing environmental exposures and/or the 
health effects for which exposure-effect associations are well established. 
 
23 experts and the WHO staff attended the Meeting (Annex 1). Bernd Seifert was elected 
Chairman, Christina Luczynska acted as Rapporteur.   
 
Before the Meeting, invited experts received background materials prepared by the WHO 
Secretariat, containing the inventory of major European national and international surveys and 
a summary of the methods and tools applied in these studies (Annex 2).   
 
 

http://www.euro.who.int/document/e76979.pdf
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SUMMARY OF THE MEETING DISCUSSION 
 
The subject of discussion were the existing survey instruments to gather information on 
exposures and associated health effects for which a sufficient body of evidence exists to 
support such associations.  
Discussions centred on the following:  

 
��Scoping of the survey methods and issues in the context of the environmental health 

indicators system  
 
��Preliminary proposal of a set of survey methods and tools to assess exposures and 

the health effects tested and validated in the national and international surveys, and 
applicable within and across the WHO European Region 

 
��Follow-up activities to propose a set of well-defined, validated and feasible survey 

tools as a part of the EH information platform to be endorsed at the Fourth 
Ministerial Conference on Environment and Health in Budapest, 2004.   

 
Discussions were held in plenary sessions and two Working Groups (WG). The Working 
Groups were created to discuss: 
WG I: Survey methods for the exposure assessments (chair: Aino Nevalainen, rapporteur: 
Irene van Kamp) 
WG II: Survey methods for the health effects assessments (chair: Stephan Weiland, rapporteur: 
Jill Knox) 
 
 
Scoping of the Survey Methods and Tools 
 
The group agreed that the application of survey methods for EH assessments will increase the 
specificity and sensitivity of indicator-based reporting. This will allow the investigation of 
important public health impacts related to the immediate living environment, e.g. indoor air, 
environmental tobacco smoke, housing and habitation facilities, and also allow the targeting of 
vulnerable groups, e.g. children. The WHO joint effort is also beneficial for the European Union 
(EU) candidate countries to ‘align’ their information and surveillance systems the better to  
prepare their integration in the EU. 
 
The experts emphasized that population surveys planned for the EH Information Platform are 
not primarily intended to establish causal relationships between environmental exposures and 
health outcomes. Rather, surveillance instruments are required to gather information on 
exposures shown previously to affect health, and health effects of environmental exposures. 
The group reconfirmed the relevance of surveys for monitoring purposes and their usefulness 
to obtain population-based reference values. The focus should be on exposures and health 
effects with a short recall period, as these are more suitable for assessment by surveys. 
 
The group recognised the possible need for adapting the survey tools to make them useful for 
Europe-wide application. Surveys should enable a balanced and comprehensive picture of the 
common, wide spread environmental health issues within and across the WHO European 
Region. When selecting the survey scope, priorities should be set with regard to the scale and 
the severity of the issue, costs/feasibility of the intervention/remediation actions, etc.  
 
The following criteria for  “good candidates” for survey methods/tools have been considered:  

��Ability to assess the exposure 
��Ability to detect the health effect (especially ‘mild’ health effects) 
��Ability to address susceptible subgroups 
��Feasibility 
��Cost-effectiveness 
��Suitability for national and international use 
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Different approaches for the EH survey implementation were discussed: a specific survey 
dedicated to EH assessment, or inclusion of certain questions in routine (household, general 
health) surveys. As reported by the experts, attempts to incorporate EH issues into the regular 
surveys were not successful for all relevant items due to restrictions on the number of EH 
questions, thus providing insufficient information. German Environmental Surveys are an 
exception as they enable a comprehensive assessment of a number of EH issues. 
Modifications of existing surveys could be considered to make them more suitable for EH 
assessments. 
 
 
Tentative Set of Survey Tools 
 
The experts presented experiences from national and international surveys, with emphasis on 
their design, methods, tools used and practical application. Priority was given to the national 
and international surveys, which are: 

��Regularly conducted,  
��Representative,  
��Using internationally validated tools 

Such surveys allow better assessment and control of bias, and, in the case of multinational 
projects, overcome potential limitations due to cross-cultural variations in reporting and the 
multilingual use of the questionnaires.  
 
Some surveys were developed primarily to assess exposures to environmental factors in 
different microenvironments, e.g. EXPOLIS (Exposure Distribution of Adult Urban Populations) 
or the French Permanent Indoor Air Quality Survey. Others are designed to assess the specific 
health effects, such as the multinational studies of respiratory health in adults, ECRHS 
(European Community Respiratory Health Survey) or in children, ISAAC (International Study on 
Asthma and Allergies in Childhood).  
 
Within the EU, large-scale population based health surveys (HIS, HES) are regularly 
conducted, however the survey instruments are not sufficiently harmonised. The EU project 
“HIS and HIS/HES evaluations and models” aims to collect information and review experiences 
of the European Health Interview (HIS) and Health Examination Surveys (HES); establish the 
electronic database and build the European network for development and testing of proposed 
HIS/HES methodologies. The web site of this database is currently under development. This 
initiative is an important step towards harmonization of the survey tools for international 
applications. Meeting participants found the HIS/HES tools database potentially useful for the 
EH surveys.  
 
Germany has considerable experience in regularly conducted, large-scale population 
representative surveys using validated tools. The German Environmental Surveys (Ger ES), 
assessing exposures (and their determinants) to a wide range of environmental pollutants, were 
designed as representative for Germany as a whole but not for the individual federal states 
(Länder). The German National Health Surveys (NHS) include both interview and examination 
elements. The regional programmes focused on the locally relevant issues, accompanied these 
large-scale representative surveys. Data from the German environmental and health surveys 
are analysed separately, and linking information obtained from the health and environmental 
surveys has some limitations.   
 
In Sweden, the national representative survey focused on the assessment of environmentally 
related health aspects of the adult population. The Swedish Environmental Health Survey 
addressed a wide range of environmental factors, including housing quality, indoor environment 
and annoyance associated with several environmental factors, as well as questions designed to 
improve information on the events, which are underreported in routine surveillance 
programmes, such as episodes of food poisoning. The survey allowed the assessment of 
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geographical variation in self-reported smoking prevalence and exposure to environmental 
tobacco smoke (ETS). The next survey to monitor the EH status in the country targets children 
and is planned for 2003. Subsequent surveys are planned in adult and children populations.  
 
Environmental Health in the Danish Health Interview Survey, a questionnaire survey 
representative for the Danish adult population, covered a number of environmental exposures, 
health effects and annoyance in the immediate living environment. The survey revealed that 
detailed questions are required to obtain precise assessment on ventilation and airing. The 
usefulness of questions such as the presence of “heavy carpets in the bedroom” to obtain proxy 
measures of exposure to dust mites, including risk perception, was addressed. Open questions 
were not suitable for collecting information on EH indicators. Interview was suggested as a 
preferred mode of survey to gather information on perceived relations between health and 
environmental conditions, including risk perception. 
 
The Dutch survey to assess annoyance, sleep disturbances, health aspects, perceived risk, 
and residential satisfaction around Schiphol airport, conducted in 1996, is a starting point for a 
monitoring system of the environment-related health status of people living close to the airport, 
following its expansion. The goal is to determine possible changes in environmental quality and 
the related long-term consequences to health. The survey revealed higher "signalling" value of 
the health data collected by the survey than information from the existing registers. The likely 
precision of the information collected is an issue. Too high sensitivity of survey questions may 
lead to "false alarms", especially in case of the self-reported symptoms.  
 
In most of the surveys, low response rates were noted. The meeting discussed the main 
reasons for non-response (lack of time, socio-demographic profile, etc) and how to improve the 
response rate.  
The countries’ experiences in the (sub) national surveys designed to assess and monitor 
problems, typical or unique for certain locations, were discussed in the context of the specific 
EH topics. However, it was acknowledged that such surveys might have limitations when 
considered for wide-scale international use.  
 
The group discussed in detail the existing survey tools for the following topics: indoor air, 
housing, noise, and respiratory health. Direct applicability for the EHI system, need for 
modifications, the ability to combine different tools to increase their cost-effectiveness, and the 
existing limitations were considered.  
 
Tentative list of survey tools 
 
The group identified several tools and methods to assess environmental and health issues, 
such as: questionnaires and interviews; time activity diaries; checklists and rating systems; 
objective measurements in the environmental and biological samples (human bio-monitoring); 
physical examination; anthropometric measurements and clinical and laboratory tests.  
 
The survey tools are summarised in Table 1. The experts recognized that this tentative list 
should be developed further. It includes the questionnaires and objective measurement 
methods for exposure and health effects. In several cases, more than one question or more 
than one method of measurement exists. The survey tools were assigned to the two broad 
groups: 

A. The survey tool exists and has been used and / or validated in a multinational survey  
B. The tool exists but needs refinement for application for the population surveys, (e.g. 

questions from a number of surveys could be merged) or remains to be identified from 
number of options 

 
The experts discussed availability and feasibility of the questionnaires and objective 
measurements in the surveys for environmental health assessments for a wide-scale European 
use. The conclusions from the discussion on selected issues are summarized below. 



 9

 
Indoor air / indoor environment  

In principle, exposure to environmental tobacco smoke (ETS) in the home, workplace and other 
microenvironments can be assessed by questionnaires. The group discussed the appropriate 
wording of questions, the time period the questions should refer to, and the ability of different 
age groups to answer the questions correctly. Use of questions to assess ETS exposure may 
carry a risk of underestimation, however, such questions are frequently used as a tool in 
surveys.  
 
The group considered the methods to assess exposure to microbiological factors, in particular 
microbial allergens. Measurement methods are available to assess house dust mites. 
Questions about the carpets and mattresses in the bedroom can be used, however as there are 
many indoor and outdoor (climatic) factors that influence house dust mite populations, the 
results should be interpreted with care.  
 
The presence of pets at home can easily be assessed by questions, however the relation 
between exposure to allergens, and availability of dose-response curves remains unclear. The 
usefulness of assessing exposures to other allergens (pests, dust mite) using surveys should 
be explored further. 
 
Participants emphasized the need to evaluate ventilation in the assessment of exposures to 
indoor air. It is difficult to assess the ventilation rate using questions, as it depends not only on 
inhabitants’ behaviour, but also on the building characteristics (e.g. age, construction, etc.). In 
the experts’ opinion suitable tools are not currently available for international use, and refining 
of tools remains a priority. 
 
Questions on dampness and water damage are considered to be useful (questions on visible 
moulds, odour of moulds, etc) to assess indoor humidity. The experts agreed on the need for 
further developments to assess the whole complexity of the effects of indoor humidity. 
 
Indoor air pollution from specific sources (e.g. cooking, heating) can be assessed using a set of 
questions. More accurate assessment requires many questions, including the time the 
respondent spends in different microenvironments, or even measurements. 
 
For a number of indoor air pollutants (e.g. NO2, radon), measurement methods exist and 
special devices are available, but their practicability in large scale EH surveys across Europe 
remains an open question.  
 

Housing 
Some objective measurements of housing conditions (physical, spatial) already exist in the EHI 
system. In addition, information on cooking and heating systems should be considered and, 
equally important, information on perceived housing quality. Tools that combine objective 
measurements with perceived housing quality are needed. Further work is needed on the 
assessment of substandard housing, which should draw upon the extensive expertise in the 
United Kingdom in this field.  
 
The group reconfirmed the importance of assessing housing safety, accidents and injuries at 
home using questionnaires. Existing questions were given as examples (e.g. “in the last year 
have you had an accident where you have had to consult a doctor?”, “if so, where did it 
happen?”). The group recommended further work, involving the expertise of the McGill 
University (Montreal, Canada) in injury prevention and surveillance. To assess the range of 
health effects associated with housing conditions, questions should include acute respiratory 
infections, stressful living conditions and disturbance and quality of life. Participants also 
discussed the possible application of methods and tools used to assess sick building syndrome. 
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Noise 
For noise-induced effects, source specific assessments reveal the importance of both traffic 
and noise from neighbours. Currently, modelling techniques exist to assess exposure to noise 
and air pollution from traffic, e.g. using data on traffic flow or distance to highway. To assess 
the health effects of exposure to noise, the group reconfirmed the usefulness of the questions 
on annoyance and sleep disturbance from certain sources, e.g. traffic and neighbours. The 
existing ISO Technical Specification for the assessment of noise annoyance by means of social 
and socio-acoustic surveys should be followed. Concerning hearing impairment, young people 
are the target group for assessment, due to specific exposure (personal stereos, loud music in 
clubs, etc). However, population survey methods may not be sensitive enough to detect hearing 
impairment.  
The WHO Programme on Housing and Noise will provide an input to the process. It is focusing 
on the main health effects of noise with a dose-response assessment and identification of the 
needs of vulnerable populations, and it will also share its experiences from the survey it is 
conducting on housing and health  
 

Respiratory health 
The experts recognized that respiratory and allergic diseases are important health outcomes 
associated with exposures to air pollution. The group strongly recommended the use of 
symptom-based questionnaires. The sets of core questions for asthma symptoms were 
recommended: ISAAC (I & II) for children, and ECRHS (I & II) for adults. Both are simple, 
standardised, validated and have been used internationally. Both offer opportunity for additional 
objective measurements, using standardised protocols (lung function, peak flow variability, 
bronchial hyper-responsiveness, allergic sensitisation (IgE, skin prick testing). In case of 
resource limitations, the measurements could be considered in the representative sub-sample 
of populations.  
 
For infectious respiratory diseases, the expert suggested PEACE, CESAR, SAPALDIA and 
SCARPOL questionnaires for questions on symptoms of bronchitis, cough, pneumonia and 
hospitalisation. Data on hospital admissions were considered as a potential source of 
information. Currently, within the EC Health Monitoring program, there is an initiative for 
harmonization of hospital admissions data.  
 

Annoyance 
The group recommended including questions on annoyance resulting from unfavourable 
exposures (air pollution, odours, etc.). It was felt that annoyance assessment might be a useful 
survey instrument to provide political feedback. Further development, based on the existing 
measures of this tool, is needed.  
 

Other issues 
The group also considered other important issues, such as drinking water, in particular tap 
water. Exposure to chemical compounds in drinking water may vary significantly between 
countries (e.g. lead, copper, nickel), and the range of substances assessed should reflect 
national requirements. Experiences of the German Environmental Surveys strongly support the 
need for surveillance of tap water, and inclusion of parameters, which are the subject of 
growing concern (e.g. chlorination by-products).  
 
The group recognized that human bio-monitoring is a relevant objective measure to be 
considered in surveys for environmental health assessments. It is already being performed in 
some surveys, e.g., the German Environmental Surveys. Feasibility of human bio-monitoring 
and its potential must be considered with respect to specific needs and available resources.  
 
The experts also acknowledged existing survey methods to assess exposures for which clear 
links with health outcomes have not yet been established. These methods should be 
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considered in a comprehensive list of available survey tools, especially if the parameter is to be 
included in the survey for the observation of trends.  
 
Experts participating in the meeting provided examples of several questionnaires used in their 
surveys and selected methodological publications. These documents have been collated by the 
WHO ECEH Bonn Office, together with the survey instruments identified during preparatory 
works to the meeting. Respective references are included in Annex 2. 
 
On the Follow-up Actions 
 
WHO was asked to co-ordinate a programme to develop clear guidance on how to implement 
surveys for EH assessments to improve national surveillance systems and facilitate 
international comparisons. The expertise from the Member States and the subject-specific 
WHO/Europe programmes should provide a strong input to this process. 
 
As a first step, the process of selecting the most appropriate tool(s) for the generation of 
information necessary for environmental health indicators should be completed. The selected 
survey tools should be further tested for feasibility and, throughout the process, the core and 
extended set of the survey tools should be agreed upon. 
 
Further developmental work is needed on survey design, including recommendations for the 
sampling and measurements protocols. The experts emphasized that to collect comparable 
data in different environments, sufficiently standardised or harmonized survey protocols are 
required that can be adhered to by the member states. Both questionnaires and measurement 
methods should be validated prior to survey. Future discussions on the details of the protocols 
should include quality control and quality assurance procedures.  
 
Concerning cost-effectiveness of the surveys, the group agreed that the general costs should 
be at least approximated as: very high, high, reasonable, or moderate. Specification of 
resources needed for the surveys (workload, personnel training, equipment) will help to 
ascertain costs in various countries. 
 
The experts requested that WHO carries out further methodological work and continues to 
collect survey tools for the purpose of EH assessments. They also requested that the WHO 
ECEH Bonn Office establish a database/collection of the survey instruments. 
 
 
 
CONCLUSIONS AND RECOMMENDATIONS 
 

�� Participants confirmed the necessity of EH surveys to improve the specificity and 
sensitivity of indicator-based reporting, especially related to children and other 
vulnerable groups. The Working Group identified several survey tools on relevant 
exposures and health effects, on indoor air quality, housing, noise, respiratory health 
and annoyance, which can be used as guidelines in the design of an international EH 
survey.  

 
�� The group recommended a number of well-established surveys tools, both in the form of 

questionnaires and objective measurements, and identified several instruments, which 
need further methodological development and expert consultations. 

 
�� The group recommended to further advance the process in order to select the survey 

methods and tools. In addition, feasibility testing should be conducted and the most 
appropriate survey design developed, in collaboration with the Member States.   
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�� The group requested that the WHO ECEH Bonn Office co-ordinate the process and 
mobilizes resources to develop survey methodology supporting the EH indicator system, 
as part of the proposal for an information platform for policy-makers, to be endorsed at 
the Fourth Ministerial Conference on Environment and Health in Budapest, 2004. 
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Table 1. TENTATIVE LIST OF METHODS AND TOOLS FOR EH SURVEYS 
 

EH ISSUE Question
naire 

Objective 
Measurement REMARKS 

INDOOR AIR 
ETS 

At home, workplace, 
any other 
microenvironment 

A A 4) Cotinine irrelevant in smokers 

AEROALLERGENS    Assessed by ELISA 
Pets A A 1), 4)  

Pests A A 1) Mice - mailable tool exists; 
Cockroach – further work 

Moulds A  4) Further work 

House dust mites B A/B 1), 4) “Proxy” by questionnaire;  
requires further validation  

MICROBIAL PRODUCTS  
endotoxin, � glucane   A 1), 4)  

DAMP A B 1), 4) Further work  
VENTILATION B B 1), 4) Further work 
VOCs  A 1), 4) Active and passive samplers available 
NO2  A 1) 4) Palmes tube, Ogawa badge 
CO  A 1), 4)  
MMMF A B 1)   
PESTICIDES A A   

FINE PARTICLES A A  Cooking, heating sources / fuel, smoking,
use of candle lights 

RADON  A 4) Passive Film �-dosimeter 
AMBIENT AIR 
TIME ACTIVITY DIARIES A/B   Further work 
HOUSING 
HOUSING STANDARD     
Objective measurements: 

physical, spatial; 
heating, cooking, 
dampness, water 
damage 

A/B A 1) Household surveys, census  
Further work  

Perceived housing quality A/B  
 

 
 
 

Combination of the objective measures 
and perceived quality needed 

HOME SAFETY A/B B 1) UK Housing Health and Safety Rating 
System (HHSRS) 

NEIGHBOURHOOD     
Objective measurements, e.g. 
green spaces B B 3) Further work 

Sensation of the inhabitants  
(odours and noise) A/B  

 
 
 Further work 

SICK BUILDING SYNDROME A   Örebro questionnaire 
Tuohilampi questionnaire 

QUALITY OF LIFE A   Further work  
ACCIDENTS/ INJURIES B   Additional expertise required  
ANNOYANCE (odours, …) B   Further work 



 14

 

EH ISSUE Question 
naire 

Objective 
Measurement REMARKS 

NOISE 
BEHAVIOUR OF NEIGHBOURS A/B    
PROXIMITY TO TRAFFIC A A  Modelling techniques available 
ANNOYANCE A   ISO Technical Specification 
SLEEP DISTURBANCE A    
HEARING IMPAIRMENT A/B B 2) Further work  
RESPIRATORY HEALTH 
ASTHMA 
Symptoms 

 
A   ISAAC (children), ECRHS (adults) 

ALLERGIC STATUS    ISAAC, ECRHS 
Allergic symptoms A    
Specific Ig E  A 2)  
Skin prick test  A 2)  

COPD 
Symptoms 

 
A    

LUNG FUNCTION 
FEV1/ FVC 
BHR 
Peak flow 

 

 
A 
A 
A 

 
2) 
2) 
2) 

ISAAC, ECRHS 

RESPIRATORY INFECTIONS A   
PEACE, CESAR, SAPALDIA, 
SCARPOL 
Further work 

CARDIOVASCULAR DISEASES 
CARDIOVASCULAR DISEASES A   HIS/HES  
FOOD SAFETY 
FOOD POISONING/INFECTION A/B   Further work 
WATER AND SANITATION 
TAP WATER QUALITY  B 1), 4) E.g. metals, disinfection by-products 
UV RADIATION 

EXPOSURE TO SUNLIGHT A B 3) 
Meteorological UV data and Time 
Microenvironment Activity Diaries 
(TMAD) 

WORKPLACE 
OFFICE ENVIRONMENT  
(e.g. sick buildings) A   Tuohilampi questionnaire 

CONTAMINATION OF HOME  A 1) Pollutants from occupational settings 
measured in home dust 

HUMAN BIOMONITORING 
BIOMONITORING   A/B 1), 2) Depending on the substance measured 
 
Table key:  
 
A tool exists 
B tool needs development/refinement 
 
1) home visit required 
2) clinic visit/ physical examination required 
3) site visit required 
4) mailable 
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Annex 2: INVENTORY OF THE SURVEY METHODS AND TOOLS FOR 
ENVIRONMENTAL HEALTH ASSESSMENTS 

 
 
Introduction 
 
Surveys are widely recognised surveillance and research methods of collecting information 
not available through monitoring and routine statistics, enabling specific problems to be 
identified and implementation of the relevant policies to be monitored. If planned accordingly, 
they may also detect and monitor the health status of vulnerable groups. Surveys may vary 
in design, ranging from self-reports on questionnaires, to extensive models that provide both 
objective measurements and subjective information.  
The present document is an overview of surveys with a special emphasis on the surveillance 
methods and tools that are useful to assess environmental and health issues. The scope of 
our overview follows the environmental health indicators system, focusing on the exposures 
and associated health effects for which there is a sufficient body of evidence supporting such 
associations. Primary research applications are not the subject of this document. 
 
 
Environmental Health Indicators context  
 
The project on Environmental Health Indicators (“EHI - development of a methodology for the 
WHO European Region”) aims to establish a pan-European information system to support 
public health and environmental policies within and across the countries of the WHO 
European Region. A proposal on the EHI system was produced to address the main 
environmental issues of the health relevance and cross cutting topics, in particular those 
relevant to children’s health. The indicator definitions were developed through intensive 
expert discussions, using the commonly accepted cause - effect framework DPSEEA 
(Driving force - Pressure - State - Exposure - Effect - Action) (14,16). 

In the year 2000, a total of 51 indicators were proposed for use in international assessments 
as well as for analysis of the environmental health situation and action at sub-national level. 
Following expert meetings and a feasibility study conducted in 14 countries, a "core" set of 
indicators was agreed for pilot implementation. Focus was on the development of indicators 
that can provide information on exposures, health effects and actions taken, in a standard 
and thus comparable format. A list of the core EH indicators within ten key policy areas, 
assigned to the respective elements of the DPSEEA chain is available at 
http://www.euro.who.int/document/e76979.pdf  
Implementation of some of the originally proposed indicators was postponed for the later 
phases of the project due to important data gaps. Well-designed population surveys were 
recommended to overcome the limitations.   
Several WHO WG meetings recommended that WHO should propose a survey methodology 
based on the experiences of those Member States who have conducted survey-type studies.  
 
Objectives 
 
The present overview focuses on the existing survey instruments, methods and 
environmental health issues addressed in the national and international studies and regularly 
conducted surveys. It was prepared to serve as a background for the WHO Planning 
Meeting, which aims to:  
�� select important environmental health issues to be assessed by surveys  
�� recommend a set of well-defined, validated, feasible and cost-effective survey methods 

and instruments for the assessment of relevant environmental health problems, 
applicable both on the national and international scale.  

http://www.euro.who.int/document/e76979.pdf
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The proposed “best candidates” of the methods and tools, in terms of their validity, feasibility 
and cost-effectiveness should enable the generation of information on exposures in living 
environments and their determinants, as well as related impacts on health, including 
children’s health and the health of other vulnerable populations. The survey instruments will 
become a part of the proposal for environmental health indicator system within the 
information platform for policy-makers proposed for endorsement at the Fourth Ministerial 
Conference on Environment and Health in Budapest, 2004. 
 
 
Subject and general approach  
 
The subject of this overview are methods and instruments used in health surveys and 
surveys assessing environmental health issues. It is not intended as an exhaustive review of 
the surveys covering all relevant aspects of human health and its determinants.  
Priority was given to the regularly conducted, representative, national and international 
surveys using validated tools, allowing gathering information not available from the routine 
data systems, but useful from the policy point of view. Validity of the available survey tools 
and instruments is of crucial importance when considering their potential use for 
environmental health assessments within the indicator system. Regularly conducted 
representative surveys and multinational studies allow better assessing and controlling of 
bias (e.g. in the self-reported symptoms) (9). Also, potential limitations due to cross-cultural 
variations in reporting and the multilingual use of the questionnaires are assessed and 
controlled in the multinational studies (63,71,80). 
Validated survey tools and data originating from such surveys can be used for other studies, 
enabling further relevant information to be gathered on the associations between 
environmental exposures and related health effects (10,70,81). An example can be the 
SAPALDIA study, assessing the associations between long-term exposure to ambient air 
pollution and respiratory symptoms in adults, using information on the symptoms collected by 
the ECRHS extended questionnaires (83).  
Comparisons of the findings of studies using distinct protocols and addressing different target 
populations provide the additional possibility of validating tools for assessing certain 
problems e.g. respiratory health (62). 
Environmental health surveys conducted at sub-national or local scale are often designed to 
assess and monitor problems, which may be typical or even unique for the study area. 
Developed within the existing infrastructure, social and cultural context, they feature 
limitations when considered for wide-scale use. Differences in existing methodologies and 
practice pose additional limitations in using these tools, especially when the surveys aim at 
gathering consistent and comparable information both within and across the countries.  
Throughout the process of establishing Environmental Health Indicators, it has been 
increasingly recognised, that survey methods and tools are much needed for the assessment 
of important issues related to topic areas such as indoor air, housing, noise, water, etc., for 
the purposes of estimating environmental exposures , detecting mild health effects related to 
these exposures, and addressing vulnerable subgroups.  
Referring to the EHI framework, some issues have been considered only to a certain extent. 
The workplace was considered to the extent to which common exposures in terms of type, 
magnitude and severity both at home and in occupational settings can be found. Exposure to 
environmental tobacco smoke is an example and one may refer to the core EH indicator on 
policies to reduce ETS exposure. With respect to food and nutrition, it was decided that 
surveys to assess dietary intakes are beyond the scope of the EHI project.  
The approach to identifying the surveys and collecting information on the instruments and 
methods used, included Internet based search and contacting experts. Search for online 
information, using the web browsers (Google, Yahoo Environment/Health Specific, 
MetaCrawler,) was conducted for combinations of the key words: health, survey, 
environment, housing, air, noise, water, and questionnaire. Web sites of the respective 
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national environmental and health agencies, statistical offices, as well as research 
institutions were browsed as well.  
Publications on methodological aspects of the health surveys and specific environmental 
health issues assessed were identified by the Medline based search (using the above key 
words) and from the lists of references available for some surveys.   
Leading experts of the identified surveys, research institutions, and individual countries were 
asked for further information, concerning: 
�� survey design and instruments,  
�� availability of questionnaires,  
�� availability of sampling and measurement protocols, 
�� relevant publications 
Additional information on national and sub-national surveys was obtained from a number of 
countries.  
In this overview, mainly European studies were considered. Surveys conducted in other 
countries (e.g. United States, Canada, Australia) were acknowledged, especially those 
whose instruments can be considered for application in Europe.  
 
 
The scope and main features of the surveys identified 
 
The national and international surveys identified for this overview fall into the following 
groups: 
 
Regularly conducted general surveys:  

�� national health interview surveys (HIS) 
�� national health examination surveys (HES) 
�� household surveys 

 
National representative surveys addressing specific environmental health aspects, 
some of them linked to the general health surveys:  

��German Environmental Surveys (24-27) 
��French Permanent Indoor Air Quality Survey (53) 
��Dutch environmental health surveys 
��Swedish Environmental Health Survey (75) 
��Environment and Health in the Belgian Health Interview Survey 
��Environmental Health in the Danish Health Interview Survey (15,85) 

 
International projects focusing on specific environmental health problems:  

�� ISAAC        International Study on Asthma and Allergies in Childhood (41-48) 
��ECRHS      European Community Respiratory Health Survey (12,18) 
��EXPOLIS   Exposure Distribution of Adult Urban Populations (20) 

 
Other surveys, conducted on different levels (regional, national, international), within 
the scope of interest of the environmental health indicators project, such as:  

�� the Dutch survey to assess annoyance, sleep disturbances, health aspects, 
perceived risk, and residential satisfaction around Schiphol airport (22,37) 

��Global Youth Tobacco Survey (GYTS), developed by the WHO and CDC to 
track tobacco use among youth across countries using a common 
methodology and core questionnaire, assessing, inter alia, exposure to ETS 
(32-34) 

 
A summary table of the large-scale, representative and national surveys and the international 
studies is given in Table 1.  
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With respect to the national Health Interview Surveys (HIS) and Health Examination Surveys 
(HES) in Europe, Dr Claudine Vermeire of the Scientific Institute of Public Health, Brussels, 
Belgium provided the reports and the database of the EU project “Health surveys in the EU: 
HIS and HIS/HES evaluations and models” (36). The project objectives are: to collect 
information and review experiences on the Health Interview and Health Examination 
Surveys, to develop electronic database, and to create the European network for 
development and testing of proposed HIS/HES and HES methodologies.  
Another EU project, “European Health Risk Monitoring” reviews the health risk factors 
surveys, focusing on cardiovascular diseases (19).  
Considering the relevance of housing within the context of an Environmental Health 
Indicators system, the extensive United Kingdom expertise has been acknowledged in 
carrying out regularly the national representative housing surveys, i.e.: 

The Survey of English Housing, conducted since 1993, providing a wide range of 
information on the housing circumstances of households in England, for use in the 
development and monitoring of housing and related policies (72).  
Survey of Indoor Air Quality (1997/98 and 1998/99) carried within the Survey of 
English Housing. Additional questions were used to help interpret the environmental 
measurements from air samplers placed in the houses. The survey is to be repeated 
in a few years to check that targets to reduce levels of indoor pollutants are being met 
(77).  
The English House Condition Surveys, undertaken regularly by the Department of 
the Environment, Transport and the Regions, provides a major source of information 
for the development and monitoring of housing policies on the repair, improvement 
and energy efficiency of the housing stock (13). 
The Northern Ireland House Condition Survey, conducted since 1974, providies 
detailed information on the condition of the housing stock of all tenures in Northern 
Ireland, to monitor changes over time and assess the impact of new housing policies 
(60).  
The Scottish House Condition Survey, carried out three times since 1991, aims to 
describe the physical condition of the occupied stock in Scotland, and the socio-
economic conditions, housing preferences and aspirations of households in these 
dwellings. Survey information is to be used to enhance an understanding of the 
relationships between the characteristics of occupants and the condition of the house 
(66). 

The UK housing condition surveys comprise two main elements: dwelling inspection (by a 
surveyor), and interview with the householder. The surveys assess, among others:              

�� household composition, satisfaction with present housing,  
�� type of construction material, heating arrangements, thermal efficiency   
�� presence and impact of condensation and damp on the household  
�� neighbourhood environment   
�� lacking amenities  

 
The UK Housing Condition Surveys use the Housing Health and Safety Rating System to 
evaluate the fitness of housing, taking into account the risk of faults in the dwelling and their 
potential to cause harm to the occupants, visitors and neighbours (40). Further details on 
Housing Health and Safety Rating System are given in the Section “Survey methods and 
tools used”.  
 
It is also worth mentioning the following two surveys:  

The National Health and Lifestyle Survey, (first in 1984/5) to assess the 
relationship between lifestyle, behaviour and circumstances and the physical and 
mental health of the British population. Repeated after 7 years in the same sample it 
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has been designed to provide a longitudinal picture of health (35). The survey 
comprised:  
�� interviews on: socio-economic information, education, family and housing, self-

reported health, health attitudes and beliefs, dietary habits, alcohol, smoking, 
leisure, exercise and life events  

�� nurse visit for physical measurements: height, weight, girth and hip circumference, 
blood pressure, pulse rate, respiratory function and salivary cotinine, simple tests 
of cognitive function (reaction time, memory and reasoning)   

�� self-completed questionnaire: assessed personality and psychiatric status.  
The multi-purpose General Household Survey, conducted in the United Kingdom 
since 1971, with five core areas: housing, health, employment, education and 
population. The survey collects information from people living in private households in 
Great Britain, to provide information to government departments and other 
organizations for planning, policy and monitoring purposes. This Survey has become 
a rich source of information on changing households, families and people (23).  
 

 
Information about environmental health surveys carried out at the national and sub-national 
levels has been collected from several countries: Czech Republic, Hungary, Poland, 
Romania and Slovakia, and. In the case of the Czech Republic, most of the activities are 
within the Czech Environmental Health Monitoring System (17). The countries listed above 
and Bulgaria participated in the international project: Central European Study of Air Quality 
and Respiratory Health (CESAR), which assesses the relationship of S02 and Suspended 
Particulate Matter (PM10 and PM2.5) levels, and pulmonary function and respiratory symptoms 
in children aged 7-11 years. In each country, four study areas were selected with different 
levels of these pollutants.  
Household Expenditure and Income Data for Transitional Economies is an on-line database 
created and managed by the World Bank which includes countries in both Eastern Europe 
and the former Soviet Union: Armenia; Bulgaria, Estonia, Hungary, Kyrgyzstan, Latvia, 
Poland, Slovakia, and Russian Federation. The variables are divided into six groups: 
expenditure, income, asset, household and individual descriptive, and sample related (39). 
Household data for other regions, mainly in the developing countries, may be found on the 
Living Standards Measurement Survey (LSMS) and Demographic and Health Surveys (56) 
web sites.  
Numerous publications have been retrieved on the ad hoc and research-oriented surveys 
designed to address various environmental health problems, including ambient and indoor air 
quality, housing conditions and living quality, noise, odours, drinking water quality, etc. 
Acknowledging the relevance of human activity patterns for the assessment of exposure to 
environmental factors in various microenvironments, we also collected complete 
documentation, with the questionnaires and data sets, from the US National Human Activity 
Pattern Survey (54,78). 
  
 
Survey method and tools used  
 
Different sets of tools applicable to environmental health issues of concern were used. Some 
surveys used only questionnaires or interviews. Among the multinational studies, ISAAC, 
Phases One and Three are based solely on questionnaires, completed either by the subjects 
(children aged 13/14 years) or by the parents (children aged 6/7 years) (1,2,41-48,69). This 
is also the case for the Swedish Environmental Health Survey, and for surveys in Belgium 
and Denmark, where environmental health questions were added to the respective national 
Health Interview Surveys. Questionnaires were also the main instrument in the Dutch survey 
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to assess annoyance, sleep disturbances, health aspects, perceived risk, and residential 
satisfaction around Schiphol airport, in the Netherlands (22). 
Other surveys employ different objective measurements to assess exposures from various 
environmental media, and to evaluate general and/or specific health conditions that could be 
attributed to environmental exposures. German Environmental Surveys combine a variety of 
tools and methods to assess environmental exposures and to assess health, benefiting 
additionally from the methods and instruments applied in the German Health Surveys (24-
27,31,66,67). Assessment of environmental exposures was performed with the 
questionnaires, sampling and measuring different environmental components, and human 
bio-monitoring.  
In the ECRHS study, several tools are used, focusing on health measurements, with some 
assessment of environmental conditions, especially in the ECRHS II (4,5,8,18,49,84). 
Some surveys, such as EXPOLIS or the French Permanent Indoor Air Quality Survey, focus 
on environmental exposures in different microenvironments (20,50,51,53,55).  
Additional information on instruments used in some surveys or studies to assess 
environmental issues of potential relevance to health, associated with the domestic and 
immediate living environment was collected. We gathered either a description of the content 
or a copy of the questionnaire, used to assess various housing quality aspects (7,53, 68).  
The Housing Health and Safety Rating System (Department of the Environment, Transport 
and the Regions) developed and piloted by the Legal Research Institute at the University of 
Warwick, is intended as a replacement for the United Kingdom housing fitness standards. 
This extensive rating system, with over 12 areas of housing related hazards, covers the 
important health and safety risks in the home through a clearly defined risk assessment 
procedure (40,82).  
The survey tools and methods to assess environmental and health issues are briefly 
summarised below.  

a) Questionnaires (different modes of administration) and interviews to assess: 
-environmental exposures (ambient, indoor air, environmental tobacco smoke,    
-noise, housing quality/standard) 
-health conditions (general status, specific health topics) 
-lifestyle and personal factors (smoking, occupation, socio-economic  
characteristics)  

b) Time activity diaries   
c) Checklists and rating systems (e.g. Housing Health and Safety Rating System) 
d) Sampling and measurements of different environmental media 
e) Human bio-monitoring of exposure and effect 
f) Basic and specific clinical and laboratory tests  
g) Physical examination and anthropometric measurements 

 
 
Examples of the tools and methods used in the surveys are given in Table 2.  
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Table 1. National and international surveys addressing environmental health issues 
 

Survey 
name 

Coverage Year Survey design, 
population, sample type

Sample size Environmental 
components 

Health status, 
personal information 

Methods Ref. 

 

National surveys 
 

German 
Environmen-
tal Survey 
Ger ES I 

Germany 
(West) 

1985-
1986 

Cross sectional study; 
adults aged 25 to 69 years; 
random sub-sample of German 
Health Survey, representative 
of the population with regard to 
community size, age and 
gender; 
100 sampling locations 

2731 adults  
(participated) 

Drinking water 
House dust, outdoor 
dust 
Indoor air 
 

Personal data, socio-
demographic characteristics, 
exposure related 
characteristics, smoking, 
nutrition, dwelling conditions, 
workplace, health status as 
assessed by the German 
Health Survey 

Questionnaires,  
Environmental 
measurements 
Human bio monitoring 

24 

German 
Environmen-
tal Survey 
Ger ES II 

Germany  
 

1990-
1992 

Cross sectional study; 
adults aged 25 to 69 years; 
random sub-sample of German 
Health Survey, representative 
of the population with regard to 
community size, age and 
gender; 
children (6 to 14 years) living 
with adult participants; 
150 sampling locations 

4021 adults  
736 children 
(participated) 

Drinking water, 
house dust, 
outdoor dust, 
personal air,  
diet 

Personal data, socio-
demographic characteristics, 
exposure related 
characteristics, smoking, 
nutrition, dwelling conditions, 
workplace, health status as 
assessed by the German 
Health Survey 

Questionnaires,  
Interviews 
Environmental 
measurements 
Human bio monitoring 
Diet – 24-h duplicates  

25, 
38, 67 

German 
Environmen-
tal Survey 
Ger ES III 

Germany 1998 Cross sectional study; 
adults aged 18 to 69 years; 
random sub-sample of German 
Health Survey, representative 
of the population with regard to 
community size, age and 
gender; 
120 sampling locations. 

4822 adults  
(participated) 

Drinking water 
House dust 

Personal data, socio-
demographic characteristics, 
exposure related 
characteristics, smoking, 
nutrition, dwelling conditions, 
workplace, health status as 
assessed by the German 
Health Survey 

Questionnaires 
Environmental 
measurements 
Human bio monitoring 

26, 65 

German 
Environmen-
tal Survey 
Ger ES IV 

Germany 2003-
05 
Pilot in 
2001  

Cross sectional study; 
children aged 3 to 14 years; 
random sub-sample of German 
Health Survey, representative 
of the population with regard to 
community size, age and 
gender; 
150 sampling locations. 

1800 children 
(target) 

Drinking water, 
house dust, 
indoor air,  
noise 

Personal data, socio-
demographic characteristics, 
exposure related 
characteristics, smoking, 
nutrition, hearing capability, 
dwelling conditions, health 
status as assessed by the 
German Health Survey; 
focus on allergies, asthma, 
stress, irritation of eyes and 
the respiratory system 

Questionnaires 
Environmental 
measurements 
Human bio monitoring 
Case-control study on 
allergies and 
mould/fungi 

27 
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Survey 
name 

Coverage Year Survey design, 
population, sample type

Sample size Environmental 
components 

Health status, 
personal information 

Methods Ref. 

Permanent 
Survey on 
Indoor Air 
Quality 

France Since 
2002 
Pilot 
study in 
2001 

National representative sample 
of dwelling and population 

Pilot study: 
90 dwellings  
9 schools 

Dwelling conditions 
Furnishing, finishing 
materials, equipment 
Heating, ventilation, 
pets 
Indoor air: 
microbiological, 
chemical 
Physical: 
temperature, relative 
humidity, CO2 

General information on the 
individual and on the 
household 
Individual activities 

Questionnaires 
Time budget activity 
diaries (weekly, daily) 
Environmental 
measurements 

53 

Swedish 
Environmen-
tal Health 
Survey 

Sweden 1999 Adults aged 19 to 81 
Representative for target 
population of 6 357 557   
Selection criteria: living in 
Sweden for the last five years 
Random selection of 750 
subjects from each of the 21 
Swedish counties 

15 5750 adults 
(target) 

Housing conditions 
Air pollution in or near 
homes - reported 
annoyance 
ETS- reported 
exposure  
Noise in or near 
homes –reported 
annoyance 
Traffic noise – 
reported annoyance 

Personal data 
Education 
General health 
Subjective disorders related 
to the environment 
Self reported or diagnosed 
diseases (asthma) 
Smoking 
Dietary habits 

Questionnaires 75 

The Danish 
Health and 
Morbidity 
Survey 

Denmark 2000 Cross sectional 
National representative sample 
of adult Danish citizens 
Persons aged 16 years or more 

5 802 adults 
(target); 22486 
(target for some 
of the questions) 
 
3800 
(participated); 
16690 
(participated 
answering some 
of the questions) 

Type of residence 
Drive through traffic 
Housing conditions 
Heating, cooking 
(systems, fuels) 
Flooring, carpets 
Ventilation, hygienic 
habits (airing, 
cleaning) 
Humidity damage 
Pets at home 
Smokers at home 
Biocides use 
ETS at home, at work 
and at other places 

Socio-demographic data, 
Education, Occupation, 
General health, Self-
reported diseases and 
symptoms, Parent-reported 
health of children at home 
Perceived health risks due 
to environmental exposures 
Annoyance (noise, odours, 
etc) 
Building related symptoms 
Smoking habits 
 

Questionnaires (self-
administered) 
 
Personal interview 

15, 85 

 

International  studies 
 

ISAAC 
Phase One 

156 centres 
in 56 
countries 

 Cross sectional with follow up 
Source population: all children 
within defined age groups in a 

3000 children per 
centre 
at least 10 

 Personal data, basic socio-
demographic characteristics 
Asthma and allergy 

Questionnaire 1, 2, 
41  
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Survey 
name 

Coverage Year Survey design, 
population, sample type

Sample size Environmental 
components 

Health status, 
personal information 

Methods Ref. 

 
13/14 years 
old group: 
155 centres 
in 56 
countries  
 
 6/7 years 
old group: 
91 centres in 
38 countries 

given geographical area  
Sampling representative for the 
region: no selection by 
urban/rural area, SES 
all schools or random sample 
of schools in the area 
Cluster sampling  
School as a sampling unit 
Children aged 6/7 years and 
13/14 years 

schools per 
centre  
In total 721 601 
children 
participated 

symptoms: 
Wheezing 
Rhinitis 
Eczema 

ISAAC 
Phase Two 

22 countries 
36 centres 

Started 
in 1998 

Cross sectional  
Follow up of ISAAC Phase 
Children aged 6/7 years and 
13/14 years 

1000 children per 
centre 

Home dust Personal data, basic socio-
demographic characteristics 
Asthma and allergy 
symptoms: 
Wheezing 
Rhinitis 
Eczema 
Cough  
Risk factors 

Questionnaire 
Environmental sampling 
and measurements  
Clinical, laboratory tests 
and examinations  
Biological sampling  

41, 
44-48 

ISAAC 
Phase Three 

90 countries 
Two types of 
centres:  
A- 
completed 
Phase I 
B-not 
participating 
in Phase I/ 
not 
conforming 
to the Phase 
I protocol 

2001 - 
2002 
date of 
centre 
report, 
data 
sets 
submis
sion 

Follow up of the Phase I 
Time between Phase I and III 
data collection at least 5 years 
Source population: school 
children within given 
geographical area 
Sampling unit: school  
Random sample of children 
from class registers (separate 
for each age group) 
Selection of children: 
By grade (level) where most 
children in the age group are 
selected 
Or: by age group regardless of 
grade (level) 
Children aged 13/14 years 
Additionally recommended: 
children aged 6/7 years 

3000 children per 
centre (in each 
age category) 
min 10 schools 
per centres (for 
sample  
representative-
ness) 

 Personal data, basic socio-
demographic characteristics 
Asthma and allergy 
symptoms: 
Wheezing 
Rhinitis 
Eczema 

Questionnaires 
Video questionnaires 

41, 
42-43 

ECRHS I 48 centres in 
22 countries 

Started 
in 1990  

Cross sectional with follow up 
Sampling areas: from pre-
existing administrative 
boundaries 

Stage I: min. 
1500 of each sex 
per area for 
Screening 

Home environment Personal data  
Respiratory symptoms 
Respiratory function 
Allergy  

Questionnaires 
Clinical and laboratory 
tests   
Biological sampling 

4, 5, 
18, 
49, 84 
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Survey 
name 

Coverage Year Survey design, 
population, sample type

Sample size Environmental 
components 

Health status, 
personal information 

Methods Ref. 

Criteria: approx. 150 000 
inhabitants; availability of the 
sampling frame allowing to 
sample adults aged 20 -  
44 years 
Stage I: representative sample 
of adults at eligible age using 
Screening Q 
Stage II: random sample of 
subjects to be studied; to 
provide additional sample of 
cases to be selected on 
symptoms 
Adults aged 20 – 44 years 

Questionnaire  
Stage II: min. 
300 random 
subjects of each 
sex  
Additional 
sample of 100 - 
150 symptomatic 
subjects (acc. to 
responses to the 
Screening Q) per 
area 
(designed) 

Occupational and social 
status 
Smoking 
Medication use and use of 
services 
 

ECRHS II Multinational
multicentre  
Target: 29 
centres in 14 
countries 

Since 
2000 

Nine year follow up prospective 
survey 
Participants of ECRHS I 
 
 

Target: over  
10 000 people 

Ambient air (PM10, 
PM2.5, NO2) 
Housing conditions 
Indoor air  
House dust (dust mite 
allergens) 
 

Personal data 
Asthma symptoms, use of 
medication 
Respiratory symptoms 
Respiratory  function 
Risk factors for asthma 
Quality of life 
Exposure to chemicals, 
fumes and gases (at work), 
ETS 
Allergic status 

Questionnaires 
Clinical and laboratory 
tests  
Bio-sampling 
Environmental 
measurements 

12, 18 

EXPOLIS 6 European 
cities 

1996 to 
1997/9
8 
Field 
work 

Adult urban population of 
Europe aged 25 to 55 years  
Criteria: living and working in 
the target area; not too much 
travel 
Random samples drawn from 
target population:   
   for mailed / interviewed     
   questionnaire (short) 
   for time activity diary and  
   in-depth questionnaires  
Sample for exposure and micro 
environmental concentration 
measurements  

Primary sample: 
10 523 
Exposure 
sample: 521 
Diary sample: 
851  
(target size) 
Each location: 
target size for 
mailed 
questionnaire – 
2000. 
 

Outdoor air 
Indoor air (home, 
workplace*) 
Personal air in 
various 
microenvironments 
 
*excluding heavy 
occupational 
exposures 

 Questionnaires 
Time micro-environment 
activity diaries 
Environmental sampling 
and measurements (in 
different 
microenvironments) 

20, 
50, 51 
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Table 2. Tools and method to assess environmental conditions relevant for the human health and general and specific health topics 
 

Issue Tools and methods Subject Reference 
Environmental factors 

Ambient air Questionnaire 
Time activity diary 
Environmental sampling 
Personal exposure – passive/ active 
sampling  
Estimated levels from modelling 

Perceived exposures, annoyance 
PM2.5, PM10 VOCs, NO2 

12, 15, 20, 25, 
27, 55, 75, 83, 
85 

Indoor air Questionnaire 
Time activity diary 
Environmental sampling 
Personal exposure – passive/ active 
sampling 
 

Dwelling, household, room characteristics 
Chemical factors: PM2.5, formaldehyde, VOC, aldehydes, NO2, CO, CO2, man 
made mineral fibres (MMMF), ETS 
Microbiological factors: bacteria, moulds, animal allergens, endotoxins, 
ergosterol 
Temperature, relative humidity; Radon 

5, 12, 15, 18,  
20, 24-27, 30, 
31, 38, 50, 53, 
54, 55, 75, 77, 
78, 79, 81, 84, 
85  

House dust Environmental sampling  Al, As, B, Ba, Ca, Cd, Co, Cr, Cu, Fe, K, Li, Mg, Mn, Na, Ni, P, Pb, Sr, Zn,  
Biocides (lindane, PCP, PBO, propoxur, methoxychlor, chlorpyrifos, 
pyrethroides) 
PCB, DDT, flame proof agents, plasticisers 

18, 24-27, 41, 
45 

Outdoors dust Environmental sampling  Al, As, Ba, Ca, Cd, Cr, Cu, Fe, K, Mg, Mn, Na, P, Pb, Sr, Zn 24-27 
Drinking water Environmental sampling  Ag, Al, B, Ba, Be, Ca, Cd, Co, Cr, Cs, Cu, Fe, K, Li, Mg, Mn, Mo, Na, Ni, P, 

Pb, Rb, Sb, Sr, Ti, Tl, U, V, Zn, chloride, nitrate, sulphate, aromatic and 
chlorinated hydrocarbons; pesticides, pH, hardness, acid/base capacity 

24-27 

Noise Questionnaire 
Estimated levels from modelling 
Measurements 

Perceived annoyance, sleep disturbance 11, 15, 22, 37, 
57, 59, 64, 75, 
85 

Housing  Questionnaire (individual, household) 
Checklists 
House and Health Safety Rating System 
Inspection 

Perceived quality; General dwelling condition, occupancy 
Building/flooring/finishing materials; Cooking / heating  
Ventilation, air conditioning, type of windows; Humidity; Dampness damage 
Hazards  

7, 8, 13, 15, 
18, 23, 24-27, 
28, 40, 52, 53, 
54, 60, 66, 68, 
72, 78, 82, 84, 
85 
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Issue Tools and methods Subject Reference 
Health status and human data 
General health status Questionnaire 

Physical examination 
Basic clinical, laboratory tests  

Anthropometric measurements 
Blood pressure, ECG    
Blood: blood count, glucose, cholesterol; Urine analysis  

3, 15, 23, 31, 
35, 36, 75 

Specific health aspects 
Respiratory health 
Asthma, Allergies/atopy
Skin, eye symptoms 
Sleep disturbance 
Building related 
symptoms  
Annoyance 
Perceived health, well-
being 

Questionnaire 
Specific clinical tests 
Specific laboratory tests 

Self reported symptoms, diagnosed conditions, use of medications and 
services 
Respiratory function assessment: lung function, peak flow measurement, 
airway responsiveness  
Skin prick tests 
Skin examination  
Laboratory tests: serum level of IgE (total and specific)  

6, 8, 12, 15, 
18, 21, 22, 31, 
37, 41, 42, 43, 
44, 46, 47, 48, 
58, 61, 69, 70, 
73, 74, 75, 76, 
80, 84, 85  

Human biomonitoring  
   Exposure 
   Effects 

Biological sampling (blood, urine, hair, 
saliva) 

Blood (Pb, Cd, Hg, PCB, DDE, HCB, HCH, FEP)  
Urine (As, Cd, Cu, Hg, Pb, Au, Pt, cotinine, nicotine, creatinine, PCP, 
chlorophenols, PAHs)  
Hair (nicotine, cotinine, Cs, Pd, U, V) 

24-27, 29 

ETS exposure Questionnaire 
Human biomonitoring 

 
Cotinine (urine, hair, saliva)  

8, 15, 18, 24-
27, 32, 34, 75, 
85 
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Abbreviations used 
 
DPSEEA Driving Force-Pressure-State-Exposure-Effect-Action 
ECRHS European Community Respiratory Health Survey  
EHI  Environmental Health Indicators 
ETS  Environmental Tobacco Smoke  
EXPOLIS Exposure Distribution of Adult Urban Populations 
HES  Health Examination Survey 
HIS  Health Interview Survey 
GYTS  Global Youth Tobacco Survey 
ISAAC International Study on Asthma and Allergies in Childhood  
MMMF Man Made Fibrous Material  
PCP  Pentachlorophenol 
VOC  Volatile Organic Compounds 
ZPP  Zinc protoporphyrin 
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