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Abstract

OBJECTIVE: Specific inhalation challenge (SIC) as the reference test for occupational asthma (OA) is only available in a
few centres worldwide. Diagnostic models of OA induced by high-molecular-weight agents (HMW-induced OA) were
developed in Canadian population with good accuracy and internal validity. We aimed to evaluate the generalizability of
these models in European data.
METHODS: OA was defined as positive SIC. Analysis was restricted to workers exposed to HMW agents, who still worked
one month before SIC. We used databases from Belgium (n=164), Finland (n=112), Poland (n=156), Spain (n=41)
(total=473 subjects in all European data). Model-1 included age, agent type, the presence of rhinoconjunctivitis, and inhaled
corticosteroid use. Model-2 included Model-1 items, sensitization to occupational agents, and non-specific bronchial
hyperresponsiveness. The accuracy (discriminative ability and calibration) of both models were evaluated in all European
and country-specific data using different statistical methods.
RESULTS: Except in Poland, the associations between the predictors and OA as well as the diagnostic values of the
objective tests in data from the individual European populations (validation sets) differed from Canadian data (development
set). When all European data were merged, these differences disappeared and this explained why the models performed
with good accuracy without any adjustment in Poland and merged European data, but not in the other country-specific
populations. The area under the receiver operating characteristics curves (AUC) of Model-1 was 0.75, 0.76, and 0.66, while
the AUC of Model-2 was 0.89, 0.92, and 0.83 in Canadian, Poland, and all European data, respectively.
CONCLUSION: We validated the models with high accuracy. However, there were marked between-population
discordances in model performance, which justifies population-specific models rather than incorrectly using one general
model.
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