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What is the goal?

Be able to compare populations in terms of cancer mortality, e.g. 
males/females, countries

Most common measure: 
Net survival -  Probability of surviving the cancer under study if it is 
impossible to die from anything else



“Real world” measures

▪ All cause survival -  Probability of surviving any cause
▪ Crude probability of death due to cancer - Probability of 

dying of the cancer under study in the presence of 
competing risks
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▪ Mortality rate for individual i:

▪ Survival for individual i:

▪ Relative survival for individual i:

Estimating net survival (relative survival framework)
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The Pohar Perme estimator [1]
▪ Estimates marginal (average) net survival

▪ People still alive are upweighted 

▪ Cumulative excess hazard:
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In Stata - stpp
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Population mortality (popmort) file



Reference adjustment [2]
Assign reference (common) expected rates for other-cause 
mortality → fair comparisons
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Weights:

Cumulative hazard:
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In Stata - stpp



Research questions

● Does reference adjustment have higher power than net survival to 
detect differences between groups, particularly for long-term 
survival?

● How robust are net survival and reference adjustment to errors in 
the population mortality file?
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Simulation Study
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Research questions

● Does reference adjustment have higher power than net survival 
to detect differences between groups, particularly for long-term 
survival?

● How robust are net survival and reference adjustment to errors in 
the population mortality file?
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Result: Power advantage
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Result: Robustness to wrong mortality rates
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Bias (Coverage)



Generating relative survival data
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Idea

▪ Want a survival time due to cancer and a survival time due to other causes
� Survival time due to cancer → easy to simulate
� Survival time due to other causes

▪ Need popmort file
▪ Previous method 

� Required looping & many merges
� Made unrealistic assumptions
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popmortsim

● More realistic
● Idea

○ For x years of follow-up → 2x+1 changes in hazard
○ Can expand data

■ 1 row = 1 interval with constant hazard
○ One merge
○ Generate random threshold
○ Use cumulative hazard to find a survival time
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Input → Output
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sessions

● Idea
○ Each simulation takes time to run but they are independent
○ Can send each scenario to a new Stata session
○ Want to only start a session is there are sufficient resources
○ Substantially reduces time
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Summary and Conclusions
▪ Reference adjustment has higher power to detect differences in the 

non-parametric case. 
▪ Reference adjustment is more robust to errors in the population 

mortality file. Net survival becomes biased.
▪ In Stata we use:

� stpp to estimate net survival and reference adjusted all-cause 
survival non-parametrically

� popmortsim to make simulation of relative survival data more 
realistic 

� sessions to send each scenario to a different Stata session for 
increased speed
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Thank you for listening!


