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Cancer screening programmes aim to identify cancer in the initial stages of cancer growth so that 
early treatment can be offered. The hypothesis is that early treatment improves the chances of 
survival for cancer patients. Using survival data from observational studies one would like to test this 
hypothesis empirically, for example by comparing survival curves between cancer cases in the 
experimental and control group. However, several distinct biases arise when directly comparing 
survival curves between different subgroups; most known are lead time bias, length time bias and 
overdiagnosis. Parametric models can be used to reduce some of the biases but are based on 
assumptions that may be unrealistic and often cannot be validated using available data. Therefore, 
we aim to develop a non-parametric method that could be used to adequately evaluate the 
effectiveness of cancer screening programmes. In this presentation, I will briefly discuss major 
sources of bias and present the ideas for a non-parametric approach that could be used to evaluate 
the effectiveness of cancer screening programmes.  

 

Bibliography: 

L. Abrahamsson, G. Isheden, K. Czene, and K. Humphreys. Continuous tumour growth models, lead 
time estimation and length bias in breast cancer screening studies. Statistical Methods in Medical 
Research, 29(2):374–395, 2020. 

H.-O. Adami, M. Bretthauer, and M. Kalager. Assessment of cancer screening effectiveness in the era 
of screening programs. European Journal of Epidemiology, 1–7, 2020. 

B. Cox and M. J. Sneyd. Bias in breast cancer research in the screening era. The Breast, 22(6):1041–
1045, 2013. 

S. W. Duffy, I. D. Nagtegaal, M. Wallis, F. H. Cafferty, N. Houssami, J. Warwick, P. C. Allgood, O. 
Kearins, N. Tappenden, E. O'Sullivan, et al. Correcting for lead time and length bias in estimating the 
effect of screen detection on cancer survival. American journal of epidemiology, 168(1):98–104, 
2008. 

P. F. Pinsky (2001). Estimation and prediction for cancer screening models using deconvolution and 
smoothing. Biometrics, 57(2), 389-395. 

 


