
Helsingin yliopisto - Helsingfors universitet - University of Helsinki ID 2000-466

Tiedekunta-Fakultet-Faculty
Valtiotieteellinen tiedekunta

Laitos-Institution-Department
Department of Statistics

Tekijä-Författare-Author
Dyba, Tadeusz
Työn nimi-Arbetets titel-Title
Precision of Cancer Incidence Predictions Based on Poisson Distributed Observations
Oppiaine-Läroämne-Subject
Statistics
Työn laji-Arbetets art-Level
Doctoral dissertation

Aika-Datum-Month and year
2000-06-30

Sivumäärä-Sidantal-Number of pages
34 + six publications

Tiivistelmä-Referat-Abstract
Predictions of disease incidence, including cancer incidence, play an important role in an epidemiological analysis, both in an administrative and
scientific context.
The use of reliable predictions in administrative planning guarantees optimal distribution of resources to diagnostics, treatment and
rehabilitation.
The prediction should always be accompanied by a prediction interval, a measure of its precision, in order to be properly utilized in a decisive
process.
In this study, a method is proposed for calculating approximate confidence and prediction intervals both for the numbers of cases and for the
age-adjusted incidence rates by assuming Poisson or extra-Poisson distribution of stratum-specific number of incident cases, the assumption
commonly accepted and used in epidemiology.
The method can be applied to predict incidence cases based on a model with any functional form of linear predictor or link function. A good
prediction model, taking into account the availability of reliable data,
should produce a prediction close to the future true observation with as high precision as possible. Therefore, a group of simple linear and
multiplicative age-period and age-period-region models, which are linear in time, has been also proposed.
The models seem to represent well the main features of historical data and most of them preserve the age-specific incidence patterns of historical
data in the period of prediction. Thanks to their simplicity, the precision of the predictions produced by them is also satisfactory.
The investigation based on simulations confirmed a good reliability of the proposed approach to prediction, also when compared with alternative
ones. The results of the simulations for models chosen showed good theoretical properties of the prediction interval, as based on the models, in
terms of efficiency and accuracy. This property did not depend on the length of the calendar time intervals used for the estimation of the models.
The successful application of the proposed approach for most cancer sites in Finland showed that it can be used quite generally and the software
created can be easily applied for other data sets.
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