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1. Background 

 

 Improving patient survival is a key goal of cancer research. 
 

 Survival is influenced by the spread of cancer at diagnosis 

(cancer stage), and a range of other factors, including but 

not limited to effective treatment and care, physical 

characteristics such as obesity, environmental factors and 

chance. 
 

 Two versions of the model were used:  

1. Adjusted for age – captures effect of total health care 

system on survival. 

2. Adjusted for age and stage – captures combined effect 

of all factors apart from stage at diagnosis. 

𝑑𝑘𝑗𝑖~Poisson(𝜇𝑘𝑗𝑖) 

log 𝜇𝑘𝑗𝑖 − 𝑑𝑘𝑗𝑖
∗  = log 𝑦𝑘𝑗𝑖 + xβ + 𝑢𝒊 + 𝑣𝒊 

2. Bayesian spatial relative survival model 

 

k = age (0-49, 50-69, 70-89 years), stage (early, advanced, 
unknown) strata, j =1,2,…5 years, i =1,2,…478 areas 
 
𝑑𝑘𝑗𝑖 = deaths in kth strata, jth follow-up period and ith area 

𝑑𝑘𝑗𝑖
∗  = expected number of deaths due to other causes 

𝑦𝑘𝑗𝑖 = person-time at risk 

β = coefficient of predictor variable vector x (data stratified 

by broad age groups and stage) 

𝑢𝑖 = spatial random effect component modelled under the 

intrinsic Conditional AutoRegressive (CAR) prior 

𝑣𝑖 = unstructured random effects modelled with a normal   

distribution 

     3. Preventable deaths 

 

Calculated as the observed number of excess deaths (d - d*)  

if the Queensland average risk of death was shifted to the 20
th
 

centile of the modelled distribution of region-specific risk of 

excess deaths. 
 

During 1998-2007 there were 2,850 deaths within 5 years of 

diagnosis that were attributed to breast cancer among females 

in Queensland (d - d*). 
 

355 (12.4%) of these deaths were considered preventable.  
  

250 deaths (8.8%) preventable if effect of stage removed.  
 

Therefore 105 (3.7%) deaths preventable if cancers were 

diagnosed at an earlier stage (29.6% of preventable deaths). 

4. Conclusions 

Improving early detection in rural areas has great 

potential to reduce geographical inequalities in breast 

cancer survival. 

Almost 30% of breast cancer deaths considered 

preventable are due to advanced stage at diagnosis.  
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Note: Queensland average RER = 100 

Risk of death from breast cancer among females, Queensland, 1998-2007 


