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Introduction

Overdiagnosis refers to the possibility that some cancers 

detected at screening would not be symptomatically 

detected before the patient died from some other cause. 

Supposedly, such cancers may be slow growing, have a 

low likelihood of metastasis or be found in older women 

whose co-morbid conditions limit any meaningful tumor 

pro gres sion during their lifetime. Such women might be 

subjected to potential harms including unnecessary 

lumpectomy or mastec tomy, radiation therapy and 

chemotherapy, anxiety from knowledge of their cancer 

and medical care costs for them and for society at large.

Th e extent of overdiagnosis has been estimated from 

the diff erence between the observed incidence of cancer 

following screening and the expected incidence in the 

absence of screening. Because screening detects cancer 

sooner than it would present clinically, however, detec-

tion rates at screening are higher than incidence rates in 

the absence of screening, especially during the fi rst 

several years after screening begins. A suffi  ciently long 

follow-up time and adjustment for the detection lead 

time are thus necessary for accurate estimation.

Need for suffi  ciently long follow-up

Th e study by Duff y and Parmar represents a major 

advance because it calculates the length of follow-up 

time necessary to preclude any overestimation of over-

diagnosis [1]. According to the authors, the excess of 

cancers in their hypothetical screening population only 

falls below 10% after 25 years or more of follow-up. For 

the excess to be nullifi ed or almost nullifi ed, 30 years of 

follow-up are needed including up to 10 years above the 

upper age limit for screening. Th e authors elegantly 

explain why so many estimates have been erroneously 

high due to insuffi  cient follow-up.

How did length of follow-up aff ect prior estimates?

To make this point, Duff y and Parmar apply their criteria 

to estimates made by other investigators. For example, 

Kalager and colleagues estimated an overdiagnosis rate of 

18% at 10-year follow-up of the Norwegian screening 

program [2]. However, Duff y and Parmar indicate that a 

19% excess cancer rate would be expected from the lead 

time alone [1]. Th e UK Screening Trials Review Group 

estimated an overdiagnosis rate of 10 to 20% [3], but 

follow-up at two of the three UK trials extended for only 

6  years beyond the end of the screening rather than at 

least 10 years as recommended [1].

How did adjustment for lead times aff ect estimates?

In 2012, Puliti and colleagues reviewed 13 primary study 

reports with 16 estimates of overdiagnosis in seven 

European countries [4]. Estimates among the 10  studies 

lacking adjustment for lead time bias and risk were 

mostly in the 30 to 54% range. Adjusted estimates in the 

remaining six studies were 2.8% in the Netherlands, 4.6% 

and 1.0% in Italy, 7% in Denmark, 10% in England, and 

3.3% Wales. Th ese results suggest that the most plausible 
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estimates for overdiagnosis range from 1 to 10%. Th e 

study by Duff y and Parmar builds on the prior studies by 

determining the length of follow-up needed to ensure a 

reliable estimate.

Value of 29-year follow-up in the Swedish Two 

County Trial

Th e strongest evidence that overdiagnosis is a clinically 

marginal phenomenon can be found in a 29-year follow-

up of one arm of the Swedish Two County Trial, where 

the cumulative incidences of breast cancer (invasive and 

in situ combined) in the study group off ered screening 

between ages 40 and 74 and in the control group were 

virtually identical [5]. Th ere was only a nonsignifi cant 

excess among those aged 70 to 74 at randomization. Th is 

study suggests that the level of overdiagnosis is small and 

largely confi ned to the initial (prevalence) screen or 

perhaps to older women.

Weaknesses of estimates based on national trends 

rather than on screening data

In contrast to estimates for overdiagnosis made on the 

basis of screening studies, those estimates based on the 

changes in incidence rates are unreliable. For example, 

Bleyer and Welch compared US National Cancer Registry 

data during 1976 to 1978 (where little screening 

occurred) with data for the years 2006 to 2008 when 60% 

of women aged 40 and older were being screened [6]. 

Th ey found that the incidence of invasive breast cancer 

during 2006 to 2008, 128 per 100,000, was 31% higher 

than extrapolated from their estimated 0.25% per year 

increase from their 1976 to 1978 baseline data. Th ey 

ignore the fact that the increase over the much longer 

40-year prescreening period (1940 to 1980) was actually 

1% per year [7]. As noted by Kopans, a rate of 128 per 

100,000 is actually lower than the 132 per 100,000 women 

expected based on a continued increase of 1% per year 

[8].

Unfortunately, their conclusion that 31% of breast 

cancers are overdiagnosed was uncritically accepted by 

the news media, including a front-page article in the New 

York Times Magazine [9]. Th is episode illustrates why 

estimates for overdiagnosis based on national trend data 

involve tenuous assumptions and are fraught with 

dangers. Healthcare planners may then use such 

incorrect conclusions to justify changes in screening 

guidelines. Women may also be dissuaded from being 

screened.

Ductal carcinoma in situ

One limitation of the study by Duff y and Parmar is that 

their method pertains to invasive cancers only  and not to 

the potential overdiagnosis of ductal carcinoma in situ. 

However, other studies suggest that most cases of DCIS 

are capable of becomining invasive disease [4, 5,10-13]. 

Hopefully, further progress in molecular markers will 

allow better distinction and appropriate treatment for 

diff erent types of ductal carcinoma in situ [14]. In the 

interim, many studies suggest that most ductal carcinoma 

in situ is a potentially invasive disease [12].
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