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Derivation of quantitative Environmental Health targets from surveillance information 
 
I. Goal and scope. On all levels from local to international, there is an increasing variety of programs 
and plans concerning health and environment. Many of them are “single-issue“ programs concerning, 
e.g., lead or noise; others are integrated programs such as Agenda 21 or (national, regional, local) En-
vironmental Health action plans. All such programs need to define specific targets in order to focus 
their efforts, to prioritize the topics, and to allow for evaluation. It seems highly desirable to quantify 
such targets. Up to now, targets are often deduced in a somewhat arbitrary fashion, and there are few 
examples of rational approaches using empirical evidence in a convincing way. This paper describes 
an approach which is based on existing surveillance information and helps to deduce quantitative tar-
gets in a plausible way. 
 
II. Methods. The analysis is based on data from official statistics, covering a range of geographical, 
social, economic and health aspects of all German cities and counties in the 1990s. After direct stan-
dardization (using the European population as a standard), all-cause mortality is taken as an accept-
able overall indicator of human health status/illness. - The method presented here is composed of 
three main components: (i) a multiple regression analysis which assesses potential predictors of the 
outcome parameter of interest, (ii) identification of “priority regions“ as well as of “best performers“, 
and (iii) usage of the regression residuals as a basis for target quantification. 
 
III. Results and Conclusions. To illustrate the approach, an example based on 440 German cities and 
counties is presented. A small set of geo-socio-economic variables including population density and 
regional economic status is used to predict all-cause mortality. Statistically, the regression is quite 
“successful“ since roughly 2/3 of the variation of the dependent variable is explained by the set of pre-
dictors. Based on these results, the observed age-standardized mortality rates are now compared to 
those predicted by the regression model. The plot of observed vs. predicted rates indicates both the 
regions with particularly high as well as those with particularly low rates.  The former regions are the 
priority candidates for in-depth analysis and for subsequent interventions, with the residuals indicating 
a range for realistic health targets. The latter regions can be seen as “best performers“ and may be 
candidates for in-depth investigation of favorable environmental factors and / or policies. 
 
It should be acknowledged that the choice of predictors is of paramount importance for the regression 
results. If there is basic agreement on a set of “core“ variables to be included in the analyses, then the 
suggested procedure helps to make best use of the information at hand. To start out from regression 
residuals, as opposed to raw ranking positions, should then lead to much more realistic target quan-
tifications. This approach is applicable to any outcome of interest and anywhere as long as the 
(modest) data requirements are fulfilled. 
 
IV. Recommendations and Outlook. This is an ecological analysis with aggregate data. Therefore, 
the correlations observed here will not necessarily be found on the individual level. This current ana-
lysis, however, is not done in order to enlarge etiologic knowledge but to support policy-making and 
to derive health targets. In this situation, the ecologic study design involving regional rates is appro-
priate and not “substitute”. - While the approach is feasible with existing data, it may also help to 
motivate future improvements in Environmental Health surveillance. 
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