
ESTIMATING OVERDIAGNOSIS FROM TRIALS AND 

POPULATIONS 
OVERCOMING CHALLENGES, AVOIDING MISTAKES 



NAVIGATING THE METHODS MINEFIELD    

ÁGoal: establish conditions for valid estimation of overdiagnosis 

ÁExcess incidence or the empirical approach 

ÁClinical trials ð continuous-screen and stop-screen 

ÁPopulation studies 

ÁPublished studies 

 

ÁModelling approach 

ÁThe idea of modelling 

ÁPrerequisites for modelling 

ÁPublished studies 

 



HOW INCIDENCE EVOLVES IN THE PRESENCE OF SCREENING  

Á Incidence pattern after screening 

starts: 

ÁIncidence excesses (+) followed 
by corresponding deficits (-) 

ÁExcesses: screening pulls cases 
from the future 

ÁDeficits: cases screen detected 
no longer in prevalent pool  

ÁNote: Bump in incidence observed 

even if there is no overdiagnosis! 

 Screening begins 

year 



TWO APPROACHES TO ESTIMATING OVERDIAGNOSIS  

SYMPTOM  VERSUS CAUSE 

ÁExcess incidence 

ÁEmpirically based 

ÁCalculate incidence with screening 

minus incidence without screening  

 

 

 

 

 

 

ÁModeling approach 

ÁLearn about latent disease process 

ÁSuperimpose screening and derive 

implications for overdiagnosis 

 

 

 

 

 

 



GETTING EXCESS INCIDENCE RIGHT ð  CLINICAL TRIALS 

1. CONTINUED SCREEN TRIAL 

Hypothetical setting: 

ÁConstant preclinical incidence 

ÁMaximum preclinical period = 6 y 

ÁConstant test sensitivity 

ÁNo overdiagnosis 

 

 

 

 

Two curves 
never meet 

screen 

control 



https://rgulati.shinyapps.io/calculator/ 



THE PROBLEM WITH CUMULATIVE EXCESS INCIDENCE 

ÁWhat we know 

 

 

 

 

ÁWhat we observe 

Screening interval 

Cases detected under screening 

Corresponding cases in the absence of screening 

Screening interval 

Cases detected under screening 

Corresponding cases in the absence of screening 

In the continued-screen setting cumulative excess incidence will be greater than zero even if NO overdiagnosis! 



GETTING EXCESS INCIDENCE RIGHT ð  CLINICAL TRIALS 

1I. STOP SCREEN TRIAL 

Hypothetical setting: 

ÁConstant preclinical incidence 

ÁMaximum preclinical period = 6 y 

ÁConstant test sensitivity 

ÁNo overdiagnosis 

 

 

 

 



POPULATION STUDIES  

ÁBackground incidence generally not available ð no control group 

ÁAs in clinical trials ð cumulative excess incidence is persistently biased 

ÁAnnual excess incidence ð wait until screening stabilizes plus max preclin duration 
 
 
 
 
 

 

 



https://rgulati.shinyapps.io/calculator/ 



CONDITIONS FOR VALID EMPIRICAL ESTIMATES OF 

OVERDIAGNOSIS 

Cumulative excess incidence 

ÁContinued-screen trials and population settings: persistently biased 

ÁStop-screen trials: wait until end of screening interval plus maximum preclinical duration 

 

Annual (point) excess incidence 

ÁContinued-screen trials: unbiased at end of maximum preclinical duration 

ÁStop-screen trials: unbiased at end of screening interval plus max preclin duration 

ÁPopulation setting: unbiased at end of screening stabilization plus max preclin duration 

 

Á In all cases: take note of denominator used in calculating overdiagnosis 

 



EUROPEAN RANDOMIZED STUDY OF SCREENING FOR PROSTATE 

CANCER 

ÅCumulative excess incidence 

ÅContinued-screen trial 

Year of 

publication 

Median 

follow-up, 

years 

Overdiagnosis 

among screen 

detections 

2009 9 58% 

2012 11 55% 

2014 13 49% 



CANADIAN NATIONAL BREAST SCREENING STUDY 

CNBSS) 

Miller et al, BMJ, 2014 

 

Trial arm 

 

N 

Cumulative incidence of invasive cancers 

Years 1-5 Years 1-10 Years 1-25 

Mammography+CBE 44,925 666 1180 3250 

CBE only 44,910 524 1080 3133 

Excess cancers in mammography arm 142 100 117 

Excess among 484 screen detections 29% 21% 24% 

Includes years after trial screens 

ÅCumulative excess incidence 

ÅStop-screen trial 



CANADIAN NATIONAL BREAST SCREENING STUDY 

Baines et al, Prev Med, 2016 

Most provinces started 

screening programs soon 

after trial screens ended 



CANADIAN NATIONAL BREAST SCREENING STUDY 

Invasive only Invasive + in situ 

More screening in 

mammography arm 

after trial screens? 



PROSTATE CANCER INCIDENCE IN THE US POPULATION 

Since 1986, an estimated additional 1 305 

600 men were diagnosed with prostate cancer 

ÅCummulative excess incidence  

ÅBackground incidence imputed based on 

incidence in years prior to screening 



BREAST CANCER INCIDENCE IN THE US POPULATION 

0.25% increase per year 

based on under 40 

trends 

Women aged 40 and older 

31% of detected cancers in 2008 overdiagnosed 

ÅPoint excess incidence 

ÅBackground incidence imputed based on 

incidence trends in women under 40 



FIGURING OUT BACKGROUND INCIDENCE CAN BE HARD! 


