Aphekom project -- Assessment of uncertainties in air pollution health impact assessment (HIA) - WP4 

Background on the health impact assessment in Aphekom

The objective of the Aphekom project is to improve knowledge and communication of the relationship between urban air pollution and health for decision making in Europe. To do this the project uses health impact assessment (HIA), a multi-step process that “combines data on population exposure with information on exposure-response relationships derived from epidemiological studies to estimate the extent of health effects expected to result from the exposure to the hazardous pollutants in the population” (Health impact Assessment of Air pollution in the WHO European Region, WHO/ECEH Technical Report, 2001.

HIA consists of five main steps:

1) specify the concentration-response functions (derived from epidemiological studies)

2) specify exposure (which pollutants to be studied) 

3) define the appropriate health endpoints (for example, number of deaths or hospital admissions for respiratory diseases)

4) derive population baseline frequency measures for health outcomes in the target population

5) calculate the number of attributable cases in the target population for pre-defined scenarios of reduction in the pollutant levels.  

To ensure transferability of the chosen CRF to the target population, the health data and exposure metric should be as close to those used in the reference epidemiological study.

The following figure illustrates the HIA process: 
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Assessment of uncertainties in the HIA process

Although HIAs provide simple and convenient quantitative information on health effects per unit of exposure
, each step of the HIA process has inherent uncertainties. For instance, uncertainties in:

· the choice of the CRFs based on a range of existing epidemiological studies, 

· the sources for health endpoints (death certificates, hospital admissions, ad hoc surveys, etc.)

· the metrics of exposure (particulate matter smaller than 10 or 2.5 micrograms per cubic meter (PM10, PM2.5), proximity to traffic, etc.) 

Professionals in public health (PH) research institutions who carry out HIAs have a perception of these uncertainties that may differ from that of other interested parties in NGOs or policy-making institutions, who don’t carry out HIAs and who have a more basic knowledge of them. These differences in perception are not well known and are poorly researched which is why we decided to include a qualitative uncertainty assessment exercise in our project. 

Objective

The purpose of this exercise is to allow PH scientists (providers of knowledge) as well other stakeholders like yourself (users of knowledge) to provide synthetic qualitative judgments on uncertainties related to each component of the HIA process. 

Method

The qualitative assessment uses predefined categories inspired from the pedigree analysis which refers to the production of information and its sources of uncertainty. This is part of the NUSAP method developed by Funtowicz and Ravetz (1990
). The proposed categories refer to measures (exposure and health data) and assumptions (methodological issues or theoretical understanding). To these we added policy implications (relevance for policy-making). A simple set of definitions for these categories is provided below (table 1). 

Table 1. Pre-defined categories inspired from the theory of pedigree analysis (Funtowicz, S.O., Ravetz, J.R., 1990)

Measures:

Proxy: When it is difficult to obtain direct measurements the proxy element refers to how good or close a measure is to the actual measure about which information is sought. 

Empirical basis: refers to the degree to which direct observation are used to estimate the variable – measures determined by indirect methods such as models or surveys will score lower than directly observed ones. 

Assumptions:

Theoretical understanding: refers to the quality of the theories upon which the assessments are based. A well-established theory will score a higher level than a less established and validated one.

Methodological rigor: refers to the norms applied by peers in the different discipline to collect, check and revise the measures used for the assessments. When the methods used for measuring and processing measures are well established the score would be higher than when they are untested or unreliable. 

Validation: degree to which measures are cross-checked against independent sources. Often independent data for the same variable over the same time period are not available and other sets must be used. The more indirect or incomplete the validation, the lower the score will be.

Policy implications:

Relevance for policy-makings: the element may be relevant in the decision making process or may not. The more it is considered to be relevant the higher the score will be. It is probable that the “do not know” or “not applicable” categories will be used for some of the variables.

We realise that HIAs may not be in your field of expertise and so it may be difficult for you to provide answers to the questions in the attached questionnaire. But as the purpose of the survey is also to identify your information needs, all comments on the inability to provide a judgement on uncertainty, such as the lack of appropriate information or any other reason, will be extremely useful for Aphekom. 

In summary, what we are aiming at is to:

· First, provide a common picture representing the opinion of one group of stakeholders at a time (for instance NGOs) on HIA uncertainties, establish the degree of heterogeneity within the group and identify areas where understanding is insufficient, 

· Then we plan to compare the opinions of different groups of stakeholders with those of the PH scientists, collected with similar tools, 

· And to identify critical issues affecting the decision-making process, i.e. those uncertainties that are simultaneously considered high and being highly relevant in the decision-making process. This will help us improve knowledge and communication for specific aspects of the health impacts of air pollution.

Finally, we would like to point out that this is an exploratory exercise carried out by a sample of volunteers; the results will therefore not be representative of the views of the groups.   

Instructions on how to fill the questionnaire

Completing the uncertainty questionnaire should be understood as a relatively intuitive exercise. The questionnaire contains each component of the HIA to be assessed, organized by section (one for each component) and including a series of six specific questions on uncertainties regarding measures, assumptions and policy implications.

The two step process to fill the questionnaire is as follows:

1) Tick the box that represents, in your opinion, the best choice for each question. For your information the boxes correspond to the colour scale provided below. It is a four category scale and should reflect your judgement on the level of uncertainty for each component of the HIA process being assessed. The fifth corresponds to “Do not know”. 

Colour code to apply to the knowledge quality/uncertainty assessment table

	
	
	
	
	

	Lowest quality 
or 
Highest uncertainty
	Low quality 
or 
High uncertainty
	Average quality 
or 
Average uncertainty
	High quality 
or 
Low uncertainty
	Do not know


2) Justify your choice:  what is the critical element that you are lacking to give an answer? This is important particularly if you chose the “Do not know” option. Your comments in the box are crucial for our analysis because they will allow us to obtain information on the range of uncertainties you are facing for each component of the HIA process.

For your information, the different choices will then be entered in the format of a table, similar to the one on the following page.

Template for the WP4 uncertainty table with indicative comments in black
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Uncertainty assessment table

Aphekom uncertainty analysis of the association between exposure to traffic and asthma onset in children (WP4)

MEASURES ASSUMPTIONS



	How would you describe yourself, as belonging to (check all that apply):

⁭ an NGO

⁭ a policy-making institution

⁭ a patient organisation

⁭ other, please specify:

You belong to (check all that apply):

⁭ the environment sector

⁭ the health sector

⁭ the transport sector

⁭ the industrial sector 

⁭ other, please specify:

Have you ever read or used an HIA (health impact assessment) on air pollution or on any other topic? 


Yes


No

If there are other decision-making tools besides HIAs that you use or that would be useful to you, what are they?

Your position (engineer, epidemiologist, policy-maker, etc.):

Location (Paris, Brussels, etc.) :




Questionnaire WP4

Uncertainty assessment of HIA components in the association between exposure to traffic and asthma onset in children

I. Choosing the concentration-response function (CRF) expressed as a relative risk (RR) to quantify the health effect (prevalent children asthma cases) of residential proximity to heavily trafficked streets.  

The chosen CRF comes from the study “Traffic, susceptibility and childhood asthma” McConnell R, Berhane K, Yao L, Jerrett M, Lurmann F, et al. in Environmental Health Perspectives Vol. 114 No.5, May 2006 pp. 766-772 

Abstract

Context: Results from studies of traffic and childhood asthma have been inconsistent, but there has been little systematic evaluation of susceptible subgroups. 

Objective: In this study, we examined the relationship of local traffic-related exposure and asthma and wheeze in southern California school children (5–7 years of age). 

Methods and main outcome measured: Lifetime history of doctor-diagnosed asthma and prevalent asthma and wheeze were evaluated by questionnaire. Parental history of asthma and child’s history of allergic symptoms, sex, and early-life exposure (residence at the same home since 2 years of age) were examined as susceptibility factors. Residential exposure was assessed by proximity to a major road and by modeling exposure to local traffic-related pollutants. 

Results: Residence within 75 m of a major road was associated with an increased risk of lifetime asthma [odds ratio (OR) = 1.29; 95% confidence interval (CI), 1.01–1.86], prevalent asthma (OR = 1.50; 95% CI, 1.16–1.95), and wheeze (OR = 1.40; 95% CI, 1.09–1.78). Susceptibility increased in long-term residents with no parental history of asthma for lifetime asthma (OR = 1.85; 95% CI, 1.11–3.09), prevalent asthma (OR = 2.46; 95% CI, 0.48–4.09), and recent wheeze (OR = 2.74; 95% CI, 1.71–4.39). The higher risk of asthma near a major road decreased to background rates at 150–200 m from the road. In children with a parental history of asthma and in children moving to the residence after 2 years of age, there was no increased risk associated with exposure. Effect of residential proximity to roadways was also larger in girls. A similar pattern of effects was observed with traffic-modeled exposure. 

Conclusion: These results indicate that residence near a major road is associated with asthma. The reason for larger effects in those with no parental history of asthma merits further investigation.

a. In your opinion is the RR from the McConnel study a direct
 (as opposed to a surrogate) measure of the value it should represent? 

	
	Judgement (choose what fits best)
	Commentary or justification of your choice

	
	Direct measure
	

	
	Rather direct measure
	

	
	Not so direct measure
	

	
	No direct measure 
	

	
	Do not know
	


b. Are the McConnel study findings reliable (in terms of quality and completeness of data, methods, causality, plausibility)? 

	
	Judgement (choose what fits best)
	Commentary or justification of your choice

	
	High reliability of study findings
	

	
	Average reliability of study findings
	

	
	Low reliability of study findings
	

	
	Lowest reliability of study findings
	

	
	Do not know
	



c. How much consensus is there on the chosen CRF? Do you know others?

	
	Judgement (choose what fits best)
	Commentary or justification of your choice

	
	High consensus
	

	
	Average consensus
	

	
	Low consensus
	

	
	Lowest consensus
	

	
	Do not know
	



d. If alternative CRFs exist, is the one from the McConnel study still a golden standard? Will the results be sensitive to alternative CRFs?

	
	Judgement (choose what fits best)
	Commentary or justification of your choice

	
	Golden standard
	

	
	Preferred CRF
	

	
	Equivalent alternatives
	

	
	Not a suitable CRF
	

	
	Do not know
	



e. To your knowledge is the chosen CRF confirmed by local/regional studies. Is the CRF reproducible?

	
	Judgement (choose what fits best)
	Commentary or justification of your choice

	
	High reproducibility
	

	
	Average reproducibility
	

	
	Low reproducibility
	

	
	Lowest reproducibility
	

	
	Do not know
	



f. To your knowledge, what is the confidence of the policy-makers in the chosen CRF? You should consider all the answers to sections a to e.

	
	Judgement (choose what fits best)
	Commentary or justification of your choice

	
	High level of confidence
	

	
	Average level of confidence
	

	
	Low level of confidence 
	

	
	Lowest level of confidence 
	

	
	Do not know
	


II. Health Data expressed as prevalence of asthma among children  


a. To your knowledge, do the data usually collected through ad hoc surveys represent a direct measure
 of asthma cases?

	
	Judgement (choose what fits best)
	Commentary on your needs and/or justification of your choice

	
	Direct measure/High quality
	

	
	Rather direct /Average quality
	

	
	Not so direct /Low quality
	

	
	Not direct /Lowest quality
	

	
	Do not know
	



b. From what you know, what is the quality and representativeness of the chosen health indicator (i.e. prevalence of asthma) in Europe (do you know of any possible sources of error)?

	
	Judgement (choose what fits best)
	Commentary on your needs and/or justification of your choice

	
	High quality and representativeness/

low uncertainty
	

	
	Average quality and representativeness 
	

	
	Low quality and representativeness
	

	
	Lowest quality and representativeness /

highest uncertainty
	

	
	Do not know
	



c. To your knowledge is there a good consensus on this health indicator (i.e. prevalence of asthma)? 

	
	Judgement (choose what fits best)
	Commentary on your needs and/or justification of your choice

	
	High consensus
	

	
	Average consensus
	

	
	Low consensus 
	

	
	Lowest consensus
	

	
	Do not know
	


d. Is prevalence of asthma the most sensitive and reliable health indicator? Could the final results vary if alternative health indicators were used (for instance incident case as opposed to prevalent cases)?

	
	Judgement (choose what fits best)
	Commentary on your needs and/or justification of your choice

	
	Golden standard
	

	
	Correct measure
	

	
	Just adequate
	

	
	Lowest quality/

highest uncertainty
	

	
	Do not know
	



e. Does the chosen health indicator reflect the local/regional situation? Is it reproducible?

	
	Judgement (choose what fits best)
	Commentary on your needs and/or justification of your choice

	
	High reproducibility
	

	
	Average reproducibility 
	

	
	Low reproducibility
	

	
	Lowest reproducibility
	

	
	Do not know
	



f. To your knowledge, what is the confidence of the policy-makers in the chosen health indicator ? You should consider all the answers to sections a to e.

	
	Judgement (choose what fits best)
	Commentary on your needs and/or justification of your choice

	
	High level of confidence
	

	
	Average level of confidence
	

	
	Low level of confidence
	

	
	Lowest level of confidence
	

	
	Do not know
	


III. The choice of % of population living in proximity of heavily trafficked streets as an exposure metric

a. To your knowledge, is this metric a reliable measure of population exposure?

	
	Judgement (choose what fits best)
	Commentary on your needs and/or justification of your choice

	
	High reliability
	

	
	Average reliability 
	

	
	Low reliability
	

	
	Lowest reliability
	

	
	Do not know
	



b. Is the metric representative of real exposure situations? Is it a good estimate?

	
	Judgement (choose what fits best)
	Commentary or justification of your choice

	
	High representativity/quality 
	

	
	Average representativity/quality
	

	
	Low representativity/quality
	

	
	Lowest representativity/quality
	

	
	Do not know
	



c. How much consensus is there on the methodology used to estimate the exposure with the chosen metric? How specific are the health effects attributed to this exposure (for instance toxic components of the traffic indicator) and what impact could that have on the HIA findings?

	
	Judgement (choose what fits best)
	Commentary or justification of your choice

	
	High consensus and specificity
	

	
	Average consensus and specificity
	

	
	Low consensus and specificity
	

	
	Lowest consensus and specificity
	

	
	Do not know
	



d. Are the results sensitive to alternative exposure metrics? In other words, do we obtain different relative risks (RRs) with more precise exposure assessments (for instance more specific components of traffic air pollution like Elemental Carbon, Sulphates…)?

	
	Judgement (choose what fits best)
	Commentary or justification of your choice

	
	High stability of RRs/

lowest sensitivity 
	

	
	Average stability of RRs/

low sensitivity 
	

	
	Low stability of RRs/

average sensitivity 
	

	
	Lowest stability of RRs/

highest sensitivity
	

	
	Do not know
	



e. Is the chosen exposure metric representative of the local/regional situation? Is it reproducible?

	
	Judgement (choose what fits best)
	Commentary or justification of your choice

	
	High reproducibility 
	

	
	Average reproducibility
	

	
	Low reproducibility
	

	
	Lowest reproducibility
	

	
	Do not know
	


f. To your knowledge, what is the confidence of the policy-makers in the chosen exposure metric? You should consider all the answers to sections a to e.

	
	Judgement (choose what fits best)
	Commentary or justification of your choice

	
	High level of confidence
	

	
	Average level of confidence 
	

	
	Low level of confidence 
	

	
	Lowest level of confidence
	

	
	Do not know
	


IV. Expression of health impact assessment findings, i.e. number of asthma cases prevented

a. To your knowledge, is there a consensus on the proposed metric for expression of findings? 

	
	Judgement (choose what fits best)
	Commentary or justification of your choice

	
	High consensus
	

	
	Average consensus 
	

	
	Low consensus 
	

	
	Lowest consensus 
	

	
	Do not know
	


b. Is the proposed metric for expression of findings a golden standard? What do you think of alternatives like gain in life expectancy, years of life lost?

	
	Judgement (choose what fits best)
	Commentary or justification of your choice

	
	The metric is a golden standard
	

	
	Preferred metric  
	

	
	Alternatives equivalent
	

	
	Not a suitable metric
	

	
	Do not know
	


c. Is the chosen metric for expression of findings easily understood and how relevant is it for communication with policy makers? 

	
	Judgement (choose what fits best)
	Commentary or justification of your choice

	
	High relevance for communication purposes
	

	
	Average relevance for communication purposes
	

	
	Low relevance for communication purposes
	

	
	Lowest relevance for communication purposes
	

	
	Do not know
	


Optional

My name (first and last):

My affiliation (institute of xyz, etc.):

My e-mail address:

[  ] Please check if you would like us to keep you informed of the work of the Aphekom program.

NOTE ON PRIVACY: Should you provide your contact information above, we will not share it with third parties. And we will not identify you in any way in any internal or external reporting of the information gathered using this questionnaire unless you specify otherwise by checking the following box:

[  ] Yes, you may associate my name with my responses to the questionnaire in any internal or external reporting of the information you gather using this questionnaire.

�	 For instance a gain in life expectancy for a given reduction in air pollution levels for the target pollutant.


�	 Funtowicz, S.O., Ravetz, J.R., 1990. Uncertainty and Quality in Science for Policy. Kluwer Academic Publishers, Dordrecht.


�	 Direct should be understood as a value close to the real situation in the context it was produced








�	Direct should be understood as a value close to the reality
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HIA model 



Adapted from Künzli, Kaiser, Medina et al, Lancet 2000; 356: 795 - 801 
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