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IMPROVING MODEL SELECTION IN OCCUPATIONAL EXPOSURE ASSESSMENT: AN EXAMPLE OF MULTI-MODEL
. INFERENCE AND MULTI-MODEL AVERAGING USING LINEAR MIXED-EFFECT MODELS
J Lavoué', PO Droz?
"Institute for Work and Health, 2Institute for Occupational Health Sciences

Objectives: While still much present in the industrial hygiene literature, p-value-based model selection is currently being
questioned by an increasing number of statisticians. A trend is emerging that emphasizes making statistical inferences from a
set of plausible models rather than from a single model regarded as ‘best’. The objective of this paper is to present a case
study of modeling occupational exposure data using multi-model inference, as introduced in the monograph by Burnham and
Anderson: Model selection and multi model inference 2nd edition (Springer, 2002), and applied in the context of linear mixed-
effect models. Methods: Respirable dust exposure levels collected over the years by the Institute for occupational health
sciences (Lausanne, Switzerland) were selected for this study. A set of plausible models was defined a priori by taking into
account the sample size and previous knowledge of variables influent on exposure levels. A finite sample version of the Akaike
information criterion (AICc) was calculated to evaluate the relative support of the data for each model. Multi-model inference

was performed Lising p-values, the Aikaike information criterion, and the Bayesian information criterion. Results: The modeling
datasets contained, respectively, 432 and 607 personal and area measurements taken between 1987 and 20086. The a priori
set of models contained 96 models for both types of measurements. The relative weights of the different models showed that

represents a promising procedure that incorporates the notion that several models can be supported by the data and permits to
evaluate, to a certain extent, model selection uncertainty, which is seldom mentioned in current practice.
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| LONGITUDINAL ANALYSIS OF LUNG FUNCTION DATA AND IMPACT OF OCCUPATIONAL EXPOSURES - A
METHODOLOGICAL CONSIDERATION OF DIFFERENT MODELS ‘
JCui', M Abramson?, N de Klerk®, M Dennekampz, A Del Monaco?, G Benke?, B Musk® M Sim?

~ "Monash University, “Department of Epidemiology and Preventive Medicine, Monash University, *School of Population Health,
L University of Western Australia '

‘Objectives: Occupational health longitudinal studies often need to analyze the dose-response relationship between relevant
exposure variables and health outcomes, However, exposure data are usually not normally distributed and not every individual
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