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7. Presenting results 

1. Model 

Potential options:  

 Correlated normal priors (e.g. BYM) 

 Semi-parametric spatial models 

 Spatial moving average models 

                        

                              

Decision:  BYM, i.e. 

 

 

Where    (structured heterogeneity) has a CAR 

prior and    (unstructured heterogeneity) has a 
normal prior distribution 

Rationale:   Robust 
        Widely used 

2. Distribution 
 

Options:   Poisson 
     Negative binomial 

Decision:  To use the most 
appropriate based on DIC and 
convergence 

Rationale:  The preferred 
distribution differed by cancer type 

3. Neighbourhood matrix 

Options: Adjacency-based 
  Distance-based 

Decision:  Adjacency-based  
       (First order Queen) 

Rationale:  Chosen a priori 
  Widely used 

Sensitivity analyses planned 

4. Hyperparameter priors 

6. Assessing variation 

 Very important decision under BYM 
model so sensitivity analyses 
essential 

 Compared a range of non informative 
priors for the tau’s 

 

                  
                      

Decision:  

 

Rationale:  
The DIC values were very similar, 
and RR estimates did not differ much 
between any of the priors examined. 
 

It was decided to not use the more 
common                     
as residuals were more symmetric 
around zero under the chosen prior. 

Possibilities:  

 Moran's I 

 Tango's MEET 

 Potthoff – Whittinghill test 

Decision: Tango's MEET 

Rationale: Performs consistently 
well in comparative studies 

Introduction:  There are many often subjective decisions to be made when utilizing Bayesian methodology for small area 
disease mapping. The following outlines some of the options considered and decisions made when mapping cancer 
incidence in Queensland over small regions for a range of cancers.   

5. Assessing convergence 

Distribution of SIR   

Maximum 147.3 

75% Quartile 105.2 

Median 94.7 

25% Quartile 85.6 

Minimum 46.4 

Geographical variation  

90% ratio 1.9 

Tango’s MEET 
p-value 

0.001 

 

 

Above: Standardised 
Incidence Ratios (SIR) 
[black line] for each ranked 
SLA showing 95% credible 
interval [grey line]. The 
average Queensland SIR is 
shown in red. 

Distribution of smoothed SIR estimates according to: 

Socio-economic status   Rurality 

Note: Smoothed SIR estimates are in comparison to the Queensland average, and should not be directly compared between Statistical Local Areas. 
 

Options:  Trace/density plots 
Geweke 

  Raftery & Lewis 
Yu & Myckland etc 

 
Decision: Geweke, supplemented 
by monitoring a sample of trace 
and density plots 

Rationale: Geweke is easy to 
implement and due to it being 
quantitative rather than graphical, 
much faster for monitoring all areas 

A multitude of maps and graphs are 
possible, showing varied combinations of: 

 SIRs 

 Posterior probabilities 

 Significant results 

Decision:  Refer to the example 

Rationale: Ease of understanding – SIR 
appeared intrinsically easier to 
comprehend than posterior probabilities. 


