
Bayesian models for the prediction of occupational accident statistics and work time loss 

distributions  

Health and safety at work is one of the most important advanced fields of the European Union social 

policy. Based on EU-15 statistics, there are 4.3 million non-fatal occupational accidents resulting in 

more than three days absence from work every year across the EU-15, or around 146 million lost 

workdays. These accidents cost around 20 billion euro to the EU, and a considerable share of the 

above costs falls upon social security systems and public finances. Employers face costs linked to sick 

pay, replacement of absent workers, training/administration and loss of productivity –only a part of 

these are covered by insurance.  

We have developed a set of Bayesian tools, to model the work time lost on sick leave due to occupa-

tional accidents occurring in an industrial workplace. The statistical analysis also involved occupa-

tional accident data, and accident recovery times per accident and over a period of operation. A dy-

namic two state stochastic model was used to derive the worker unavailability statistics, and predict 

the amount of time that workers will be recovering from accidents and therefore won’t be available 

to perform the job they are paid for. The developed models can be informed using available data-

bases of occupational accidents observed in the process industry. Sufficient statistics to use the mod-

els include only the total number of workdays, the work days lost due to recovering from occupa-

tional accidents, and the number of occupational accidents over the period of observation.  

The Bayesian models were updated using evi-

dence from a database of over 400 accidents 

reported in the Greek Petrochemical industry 

over a multi-year period. Five industrial sites 

(A, B, C, D and E) were selected for the applica-

tion. The statistical analysis provided future 

predictions for the number of accidents, acci-

dent durations and work time loss in each one 

of the considered sites  

The analysis concluded that the most impor-

tant statistic to reduce the prediction uncer-

tainties is the number of observed accidents. 

Uncertainties in the expected number of acci-

dents are inversely affected by the totally ob-

served workdays. In sites where there was 

scarcity of accident data and the observed 

workdays are few, the predictions were poor 

and sensitive to the choice of prior pdf pa-

rameter values. The results also indicated that, 

the evidence collected at one site, or group of 

sites, cannot be used directly to inform predic-

tions at another similar site. Current work con-

siders the development of Bayesian models to 

enable integration of evidence collected at 

different sites.  

 


