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◉ Breast cancer is a terrible disease◉ We want to be able to prevent it, cure it
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◉ Screening ONLY applies to patients who have no symptoms ◉ Breast self exam is not recommended: 2 big trials, enrolling almost 400k 
women: doubled incidental findings leading to biopsies but NO impact on 
mortality (Kösters JP, Gøtzsche PC. Regular self-examination or clinical 
examination for early detection of breast cancer. Cochrane Database of 
Systematic Reviews 2003, Issue 2. Art. No.: CD003373. DOI: 
10.1002/14651858.CD003373.)◉ Exam by you as the GP: not recommended; likely similar findings: One large 
population-based trial of clinician breast examination (in concert with self 
exam) was discontinued due to poor follow up; no conclusions possible; 
generally accepted by oncologists and radiologists that clinical exam is NOT a 
recommended screening tool [neither BCCA, nor Canadian Cancer Society 
recommend it]

● Screening mammography is the mainstay of breast cancer screening ● BCCA recommendations http://www.bccancer.bc.ca/screening/health-
professionals/breast/eligibility



● Not experts in breast cancer radiology but they are experts in methodology

● Photo via Maria Ekland, Flickr CC 2.0

* = conditional recommendation (40-49 based on low-certainty evidence, 50-74 
based on ver low-certainty evidence

(Klarenbach S, Sims-Jones N, Lewin G, Singh H, Thériault G, Tonelli M, Doull M, 
Courage S, Garcia AJ, Thombs BD; Canadian Task Force on Preventive Health 
Care. Recommendations on screening for breast cancer in women aged 40-74 
years who are not at increased risk for breast cancer. CMAJ. 2018 Dec 
10;190(49):E1441-E1451.)

● How often should women have mammography: every 1, 2, 3 years?
● CTFPHC systematic review found trials with screening intervals ranging from 

12 to 33 months. The pooled analysis showed similar benefits across trials 
(subgroup analysis didn’t show differences in outcomes)
(Klarenbach S, Sims-Jones N, Lewin G, Singh H, Thériault G, Tonelli M, Doull
M, Courage S, Garcia AJ, Thombs BD; Canadian Task Force on Preventive 
Health Care. Recommendations on screening for breast cancer in women 
aged 40-74 years who are not at increased risk for breast cancer. CMAJ. 2018 
Dec 10;190(49):E1441-E1451.)

● (Klarenbach S, Sims-Jones N, Lewin G, Singh H, Thériault G, Tonelli M, Doull
M, Courage S, Garcia AJ, Thombs BD; Canadian Task Force on Preventive 
Health Care. Recommendations on screening for breast cancer in women 
aged 40-74 years who are not at increased risk for breast cancer. CMAJ. 2018 
Dec 10;190(49):E1441-E1451. / this table via https://canadiantaskforce.ca/wp-
content/uploads/2019/02/Systematic-Review-Evidence-Report_v2_FINAL.pdf)

● The studies included in the metanalysis are full of flaws in methodology, 
technology, and study design. Some included clinical breast exams. 

● The CNBSS – actually two different studies - has probably received the most 
critical responses:

● CNBSS has been criticized on the basis of methodologic flaws and poor 
mammography quality (see Yaffe MJ. Point: Mammography screening-sticking 
to the science. Curr Oncol. 2015;22(3):174-176. doi:10.3747/co.22.2371; see 
also Narod SA. Counterpoint re: "Mammography screening-sticking to the 
science". Curr Oncol. 2015;22(3):177. doi:10.3747/co.22.2457 )

● Eg: It used the true lateral view (which doesn’t include the axillary tail 
and axilla) rather than the standard MLO view (which does include 
these), 

● The largest proportion of cancers are in the upper outer 
quadrant, where there is more glandular tissue

● Breast radiologists like Dr Paula Gordon state that CNBSS 



would have missed many cancers that would otherwise have 
been detected because it lacks the MLO view

● FYI: Mammography in BC involves the Medio-lateral-oblique MLO and 
craniocaudal views, and the UK and Swedish studies used MLO view 
(https://www.tandfonline.com/doi/pdf/10.1080/02841859409173302)

● Controversy about whether to use adjuvant ultrasound:

● No evidence supporting routine use of U/S as an adjunct tool to screen 

women with average risk [this conclusion not specific to normal or 

high-density breasts] (Gartlehner G, Thaler K, Chapman A, Kaminski-

Hartenthaler A, Berzaczy D, Van Noord MG, Helbich TH. 

Mammography in combination with breast ultrasonography versus 

mammography for breast cancer screening in women at average risk. 

Cochrane Database of Systematic Reviews 2013, Issue 4. Art. No.: 

CD009632. DOI: 10.1002/14651858.CD009632.pub2) 

● “Studies have consistently shown an increased detection of breast 

cancer by supplementary ultrasound screening.” (Rebolj M, Assi V, 

Brentnall A, Parmar D, Duffy SW. Addition of ultrasound to 

mammography in the case of dense breast tissue: systematic review 

and meta-analysis. Br J Cancer. 2018;118(12):1559-1570. 

doi:10.1038/s41416-018-0080-3)

■ But: important limitations: incomplete search strategy, high 

between-study heterogeneity - therefore cannot draw a firm 

conclusion (Zhu M, Li M, Liu J, Lu B. Comment on 'Addition of 

ultrasound to mammography in the case of dense breast tissue: 

systematic review and meta-analysis'. Br J Cancer. 
2018;119(11):1443. doi:10.1038/s41416-018-0237-0) + 

uncertain significance of the cancers found (may be local, non-

aggressive)

● A randomized study is underway to look at the value of breast ultrasound as a 
supplemental test. (Ohuchi, N. et al. Sensitivity and specificity of 
mammography and adjunctive ultrasonography to screen for breast cancer in 
the Japan Strategic Anti-cancer Randomized Trial (J-START): a randomised 
controlled trial. The Lancet 387 (2016) 341-348).

● BC guidance: 
http://www.bccancer.bc.ca/screening/Documents/BDClinicianDiscussionGuide
_January2020.PDF



● Natural Background radiation 3.1 mSv/year
● Chest x-ray (2 views): 0.1 mSv
● Mammogram: 0.4mSv total (4 views)
● Radiation reading is in millisievert (mSv)

● Table from 
https://www.theguardian.com/news/datablog/2011/mar/15/radiation-exposure-
levels-guide

● Life- time attributable risk (LAR) of a fatal breast cancer due to a one 
mammogram at age 40 is estimated at 1.3 per 100 000, due to annual 
mammograms to age 80 is 20-25 per 100000. (Hendrick RE. Radiation doses 
and cancer risks from breast imaging studies. Radiol- ogy 2010;257:246-253).

● Photo via Magnus Hadorn, Flickr

● (Elmore JG, Barton MB, Moceri VM, Polk S, Arena PJ, Fletcher SW. Ten-year 
risk of false positive screening mammograms and clinical breast 
examinations. N Engl J Med. 1998;338:1089–96.)

Using hypothetical scenarios of screening recall, before and after benign results 
were known:
● QOL lower while awaiting results, improves once benign results are received

○ Deeper breast cancer worry predicts lower QOL during the period of 
diagnostic uncertainty

● Family history or personal anxiety trait predicts lower quality-of-life after 
benign results are known

(Lee J.M., Lowry K.P., Cott Chubiz J.E., Swan J.S., Motazedi T., Halpern E.F., 
Tosteson A.N.A., Gazelle G.S., Donelan K. Breast cancer risk, worry, and anxiety: 
Effect on patient perceptions of false-positive screening results. Breast. 2020 
Apr:104-112)

● Women with false positive findings experience psychological harm for at least 
3 years after screening, in a Danish cohort study (Brodersen J, Siersma VD. 
Long-term psychosocial consequences of false-positive screening 
mammography. Ann Fam Med. 2013;11:106–15. doi: 10.1370/afm.1466)

● Women who had a false-positive mammogram had higher rates of rescreening 
at 18- and 30-month follow-up (Hubbard RA, Kerlikowske K, Flowers CI, 
Yankaskas BC, Zhu W, Miglioretti DL. Cumulative probability of false-positive 
recall or biopsy recommendation after 10 years of screening mammography: a 
cohort study. Ann Intern Med. 2011;155:481–92)



“About 25-30% of breast cancers will not be detected in screening mammograms in 
women aged 40 to 49, and about 10% of breast cancers will not show up on a 
mammogram in women aged > 49 years.” (BCCA via GPAC guidelines available at 
https://www2.gov.bc.ca/assets/gov/health/practitioner-pro/bc-
guidelines/brdisease.pdf)

● “In a re-interpretation of interval cancers, around 35% were overlooked, while 
65% were not visible at the latest mammogram and appeared in the interval 
between screening mammograms” (Hofvind S, Skaane P, Vitak B, Wang H, 
Thoresen S, Eriksen L, et al. Influence of review design on percentages of 
missed interval breast cancers: a retrospect study of interval cancers in a 
population-based screening program. Radiology. 2005;237:437–43)
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● BC 2018 stats (BCCA. BC Cancer Breast Screening 2018 Program Results. 
Available at: 
http://www.bccancer.bc.ca/screening/Documents/082019_Breast%20Annual%
20Report2019_V20191025.pdf)



● BC 2018, changed to per 1000 people, ages 40-74 (BC 2018 stats (BCCA. BC 
Cancer Breast Screening 2018 Program Results. Available at: 
http://www.bccancer.bc.ca/screening/Documents/082019_Breast%20Annual%
20Report2019_V20191025.pdf)

● Why do the BC numbers look A LOT better than those offered by the 
CTFPHC? Different time analysis but also these data include high risk women 
who are much more likely to have breast cancer.



(Numbers converted to natural frequencies from %s available in BC data from 
http://www.bccancer.bc.ca/screening/Documents/082019_Breast%20Annual%20R
eport2019_V20191025.pdf)

● Across Canada data data is available and can quantify the overlap in tests: 
see: Canadian Partnership Against Cancer. Breast Cancer Screening in 
Canada: Monitoring and Evaluation of Quality Indicators - Results Report, 
January 2011 to December 2012. Toronto: Canadian Partnership Against 
Cancer; 2017. via https://s22457.pcdn.co/wp-content/uploads/2019/01/Breast-
Cancer-Screen-Quality-Indicators-Report-2012-EN.pdf

● Death from breast cancer is declining!
● Figure from Canadian Partnership Against Cancer. Breast Cancer Screening 

in Canada: Monitoring and Evaluation of Quality Indicators - Results Report, 
January 2011 to December 2012. Toronto: Canadian Partnership Against 
Cancer; 2017. (Available at: https://s22457.pcdn.co/wp-
content/uploads/2019/01/Breast-Cancer-Screen-Quality-Indicators-Report-
2012-EN.pdf)

● This must mean screening mammography is working, right?



BCCA: “Obtaining a regular mammogram is a key component of early detection –
regular breast cancer screening can find cancer when it is small, which means 
● There is a better chance of treating the cancer successfully 
● It is less likely to spread
● There may be more treatment options”

http://www.bccancer.bc.ca/screening/Documents/Breast_AnnualReport2018.p
df

It’s a powerful narrative

A reminder of The World Health Organization’s 10 principles of screening:
1. The condition sought should be an important health problem

2. There should be an accepted treatment for patients with recognized disease

3. Facilities for diagnosis and treatment should be available

4. There should be a recognizable latent or early symptomatic stage
5. There should be a suitable test or examination

6. The test should be acceptable to the population

7. The natural history of the condition, including development from latent to 

declared disease, should be adequately understood

8. There should be an agreed policy on whom to treat as patients

9. The cost of case-findings (including diagnosis and treatment of patients 

diagnosed) should be economically balanced in relation to possible 

expenditure on medical care as a whole

10. Case finding should be a continuing process and not a 'once and for all' 

project

● Lead time is the length of time between the detection of breast cancer by 
screening and its detection by usual clinical presentation and diagnosis (eg a 
lump). 

● Statistics that compare screening to no screening can make survival rates look 
quite different:

● If a woman is screen +ve at age 53 and dies of breast cancer at age 
60, she survived 7 years with breast cancer 

● If the same woman has symptoms at age 56 and dies of breast cancer 
at age 60, she survived 4 years with breast cancer

● So, lead time bias is where we misinterpret that screening is 
‘better’ because she lived 7 years (thanks to screening) vs 4 
years without screening

● Length-time bias: An overestimation of survival duration due to the relative 
excess of cases detected that are slowly progressing; if you have 6 slow 
growing tumours and 6 fast ones, and do a mammogram at one time point, 
you’ll detect 5 of the slow cancers and just 2 of the fast ones. If the slow 
growing tumours (eg DCIS) are less fatal than the fast growers, then the 
women whose cancer was detected by screening will appear to fare better (on 
average) than the women whose cancers were found with emergence of 
symptoms.

● In other words: This gives the (incorrect) impression that detecting cancers by 
screening causes cancers to be less dangerous, but the truth is that less 
dangerous cancers are simply over-represented (as they are more likely to be 
detected by screening)

● Another way to consider this: 
https://www.youtube.com/watch?time_continue=4&v=fRTaozi9Qi4&feature=e
mb_logo



● If catching tumors while they were still small were a way of stopping large, 
aggressive tumors before they grow wildly, then widespread screening should 
have reduced the number of large tumors discovered on mammograms. But 
the rates of detection of large and aggressive tumors were found remained 
essentially unchanged between 1975 and 2010.

● That’s because we are finding more of the smaller and non-invasive cancers.

● With US data: “The incidence of large tumors decreased by 30 cases of 
cancer per 100,000 women (from 145 to 115 cases of cancer per 100,000 
women), and the incidence of small tumors increased by 162 cases of cancer 
per 100,000 women (from 82 to 244 cases of cancer per 100,000 women). 
Assuming that the underlying burden of clinically meaningful breast cancer 
was unchanged, these data suggest that 30 cases of cancer per 100,000 
women were destined to become large but were detected earlier, and the 
remaining 132 cases of cancer per 100,000 women were overdiagnosed”. 
(Welch HG, Prorok PC, O'Malley AJ, Kramer BS. Breast-Cancer Tumor Size, 
Overdiagnosis, and Mammography Screening Effectiveness. N Engl J Med. 
2016 Oct 13;375(15):1438-1447.)

● With unique data from Denmark (where some areas had no screening while 
other areas had screening), the same trend was found; “breast cancer 

screening was not associated with a reduction in the incidence of advanced 
cancer. It is likely that 1 in every 3 invasive tumors and cases of DCIS 
diagnosed in women offered screening represent overdiagnosis (incidence 
increase of 48.3%).” (Jørgensen KJ, Gøtzsche PC, Kalager M, Zahl PH. 
Breast Cancer Screening in Denmark: A Cohort Study of Tumor Size and 
Overdiagnosis. Ann Intern Med. 2017 Mar 7;166(5):313-323. )

● Overdiagnosis in the case of breast cancer can be defined as cancer that was 
diagnosed by screening that would not have been diagnosed in the patient's 
lifetime if screening had not taken place

● Mathematically, it is usually considered the difference between the cumulative 
incidence in screening group vs. usual care groups (looked at in retrospect)

● It is very challenging to quantify since there is no way to directly measure it
● Much of the overdiagnosis is DCIS, which may never transform into invasive 

cancer

● In BC:
○ 5.4% for invasive disease alone and 17.3% when ductal carcinoma in 

situ was included. 
○ “The extent of overdiagnosis of invasive cancer in our study 

population was modest and primarily occurred among women 

over the age of 60 years. However, overdiagnosis of ductal 

carcinoma in situ was elevated for all age groups. The 

estimation of overdiagnosis from observational data is complex 

and subject to many influences. The use of mammography 

screening in older women has an increased risk of 

overdiagnosis, which should be considered in screening 

decisions.” (Coldman A, Phillips N. Incidence of breast cancer 

and estimates of overdiagnosis after the initiation of a 

population-based mammography screening program. CMAJ 

2013;185:E492-498)

Miller 2014 25-year follow up publication on the CNBSS is likely to provides estimates 

of overdiagnosis:

● 106 of 484 screen-detected cancers (21.9%) were overdiagnosed.

○ = 106 of the 44,925 healthy women in the screening group were diagnosed 

with and treated for breast cancer unnecessarily (Surgery, Radiotherapy, or 

Chemo, or a combo thereof) (Miller AB, Wall C, Baines CJ, Sun P, To T, 

Narod SA. Twenty five year follow-up for breast cancer incidence and 

mortality of the Canadian National Breast Screening Study: randomised

screening trial. BMJ2014;348:g366-g366)

● Another way to look at it: For every breast-cancer death prevented in U.S. 

women over a 10-year course of annual screening beginning at 50 years of 

age, 3 to 14 are likely to have an overdiagnosed breast cancer that would 

never have become clinically apparent (Welch HG, Passow HJ. Quantifying 

the benefits and harms of screening mammography. JAMA Intern 

Med 2014;174:448-454)

● There is disagreement over the extent of overdiagnosis in breast cancer 

screening, with estimates as low as 5% and other as high as 52% 

(Autier Philippe, Boniol Magali, Koechlin Alice, PizotCécile, Boniol Mathieu. Ef

fectiveness of and overdiagnosis from mammography screening in the 

Netherlands: population based study BMJ 2017; 359 :j5224)

○ “Some have argued that the possibility of overdiagnosis should be part 

of an informed decision-making process. However, overdiagnosed

tumors may represent around 5% of prevalence screen tumors and a 

much smaller proportion of incidence screen cases, rates which 

certainly do not contraindicate screening. “ (Chetlen A, Mack J, Chan 

T. Breast cancer screening controversies: who, when, why, and 

how?. Clin Imaging. 2016;40(2):279-282. 

doi:10.1016/j.clinimag.2015.05.017)



● BC 2018, changed to per 1000 people, ages 40-74 (BC 2018 stats (BCCA. BC 
Cancer Breast Screening 2018 Program Results. Available at: 
http://www.bccancer.bc.ca/screening/Documents/082019_Breast%20Annual%
20Report2019_V20191025.pdf)

● Why do the BC numbers look A LOT better than those offered by the 
CTFPHC? These data include high risk women who are much more likely to 
have breast cancer.

● Regardless of whether it is a true positive invasive cancer that would cause a 
woman to die, or whether it is a case of overdiagnosis, a woman diagnosed 
will be encouraged to undergo treatment. Some women will regret the choice 
to have a mammogram. (Aschwanden, C. What If Everything Your Doctors 
Told You About Breast Cancer Was Wrong? Mother Jones. 2015 Oct 6. 
Available from: https://www.motherjones.com/politics/2015/10/faulty-research-
behind-mammograms-breast-cancer/)

Does Screening Mammography Prevent Deaths from Breast cancer? Maybe!

○ An observational study of 2.7 million women from Canada 

demonstrated a mortality benefit of 40% for women who participated in 

screening mammography (Coldman A, Phillips N, Wilson C, Decker K, 

Chiarelli AM, Brisson J, Zhang B, Payne J, Doyle G, Ahmad R. Pan-

Canadian study of mammography screening and mortality from breast 

cancer. J Natl Cancer Inst. 2014 Oct 1;106(11):dju261. doi: 

10.1093/jnci/dju261. Erratum in: J Natl Cancer Inst. 2015 

Jan;107(1):dju404 doi:10.1093/jnci/dju404. PMID: 25274578.)

● This observational data contrasts with the CNBSS, despite being conducted in 

a similar population, probably because

○ The comparator group of non-screening participants were not 

randomized and they use them to create an estimate of expected 

mortality; this is problematic for many reason (detiled here: Russell P. 

Harris, How Best to Determine the Mortality Benefit From Screening 

Mammography: Dueling Results and Methodologies From 

Canada, JNCI: Journal of the National Cancer Institute, Volume 106, 

Issue 11, November 2014, dju317, https://doi.org/10.1093/jnci/dju317)

○ Those who were not screened may have had more aggressive cancers 

presenting clinically before they would have presented to screening

● CTFPHC: “Mammography with or without clinical breast examination reduced 
the risk of breast cancer mortality by 15% (95% CI 7% to 22%) compared with 
usual care for a median follow-up of 23 years. ” The Benefit is as high as 30% 
in those age 60-69% (Klarenbach S, Sims-Jones N, Lewin G, Singh H, 
Thériault G, Tonelli M, Doull M, Courage S, Garcia AJ, Thombs BD; Canadian 
Task Force on Preventive Health Care. Recommendations on screening for 
breast cancer in women aged 40-74 years who are not at increased risk for 
breast cancer. CMAJ. 2018 Dec 10;190(49):E1441-E1451.)

● Cochrane: “We judged assignment of breast cancer mortality to be unreliable 
and biased in favour of screening (see above and 'Discussion'), but included 
this outcome because it was the main focus in all trials. ” 

○ The three adequately randomised trials did not find a statistically 
significant effect of screening on deaths ascribed to breast cancer, 
relative risk (RR) 0.93 (95% CI 0.79 to 1.09) after 7 years and RR 0.90 
(95% CI 0.79 to 1.02) after 13 years. The four suboptimally
randomised trials found a beneficial effect: RR 0.71 (95% CI 0.61 to 
0.83) after 7 years and RR 0.75 (95% CI 0.67 to 0.83) after 13 years. 
For all seven trials taken together the RR was 0.81 (95% CI 0.72 to 
0.90) after 7 years and RR 0.81 (95% CI 0.74 to 0.87) after 13 years. 
This result is less reliable, however, than that based on the adequately 
randomised trials.

○ The adequately randomised trials did not find a statistically significant 
effect of screening on deaths ascribed to breast cancer in the youngest 
age group (under 50 years of age at randomisation except for 7 year 
data from Malmö for which the limit was 55 years): RR 0.94 (95% CI 
0.78 to 1.14) after 7 years and RR 0.87 (95% CI 0.73 to 1.03) after 13 
years. The suboptimally randomised trials found an RR of 0.81 (95% 
CI 0.63 to 1.05) after 7 years and RR of 0.80 (95% CI 0.64 to 0.98) 
after 13 years. For the oldest age group, the estimates for the 
adequately randomised trials were RR 0.88 (95% CI 0.64 to 1.20) and 
RR 0.94 (95% CI 0.77 to 1.15), respectively; for suboptimally
randomised trials they were RR 0.67 (95% CI 0.56 to 0.81) and RR 
0.70 (95% CI 0.62 to 0.80), respectively. (Gøtzsche PC, Jørgensen KJ. 
Screening for breast cancer with mammography. Cochrane Database 
Syst Rev. 2013 Jun 4;2013(6):CD001877.)

● Because of substantial advances in treatment and greater breast cancer 
awareness since the trials were carried out, it is likely that the absolute effect 
of screening today is smaller than in the trials.



● demonstrating absolute vs relative risk Unfortunately our expectations of benefit of mammography are distorted. So are 
those of our patients:

● A)  if you ask women to estimate how well mammography works, they think 
that without screening, of those 1000 women, 160 are going to die from breast 
cancer in the next 10 years. They think that it will halve the rate of death, so 
that only 80 of the 1000 women will die from breast cancer.

● B) below: the actual effect of mammography. If we take 1000 women age 50 
and watch them for 10 years, and don’t screen them, 5 will die of breast 
cancer, 44 will die of other causes, and 951 will be fine. If we do screen them, 
then 4 women die of breast cancer, 44 or 45 die of other causes, and 951 or 
952 are fine. This is why the effects seem to be negligible.

● “If you think that breast cancer is going to kill 16% of all 50-year-old women in 
the next 10 years and that mammography makes a huge difference”

(Biller-Andorno N, Jüni P. Abolishing mammography screening programs? A view 
from the Swiss Medical Board. N Engl J Med 2014;370(21):1965-7. Epub 2014 Apr 
16)

Data from: Domenighetti G, D'Avanzo B, Egger M, et al. Women's perception of the 
benefits of mammography screening: population-based survey in four countries. Int
J Epidemiol 2003;32:816-821

● Even if you believe that breast cancer mortality is reduced by screening, 
shouldn’t we be concerned about “all cause mortality” more than disease-
specific mortality?

● Disease-specific mortality is not reliable, and the tendency in the 
screening group to have death classified as secondary to breast 
cancer biases this metric in favour of screening

All cause mortality stats:
● CTFPHC: “Low-certainty evidence from the 8 included trials found no 

statistically significant difference in overall all-cause mortality from screening 
using mammography, with 0.69 fewer deaths per 1000 women of all ages at 
moderate baseline risk (95% confidence interval [CI] 0.00 to 1.38 fewer)” 
(Klarenbach S, Sims-Jones N, Lewin G, Singh H, Thériault G, Tonelli M, Doull
M, Courage S, Garcia AJ, Thombs BD; Canadian Task Force on Preventive 
Health Care. Recommendations on screening for breast cancer in women 
aged 40-74 years who are not at increased risk for breast cancer. CMAJ. 2018 
Dec 10;190(49):E1441-E1451.)

● Cochrane: “We found that breast cancer mortality was an unreliable outcome 
that was biased in favour of screening, mainly because of differential 
misclassification of cause of death. The trials with adequate randomisation did 
not find an effect of screening on total cancer mortality, including breast 
cancer, after 10 years (RR 1.02, 95% CI 0.95 to 1.10) or on all-cause mortality 

after 13 years (RR 0.99, 95% CI 0.95 to 1.03).Total numbers of lumpectomies 
and mastectomies were significantly larger in the screened groups (RR 1.31, 
95% CI 1.22 to 1.42), as were number of mastectomies (RR 1.20, 95% CI 1.08 
to 1.32). The use of radiotherapy was similarly increased whereas there was 
no difference in the use of chemotherapy (data available in only two trials).” 
(Gøtzsche PC, Jørgensen KJ. Screening for breast cancer with 
mammography. Cochrane Database Syst Rev. 2013 Jun 
4;2013(6):CD001877.)

● “The 25 year cumulative mortality from all causes of death was similar 
between women in the mammography and control arms.” (Miller Anthony 
B, Wall Claus, Baines Cornelia J, SunPing, To Teresa, Narod Steven A et 
al. Twenty five year follow-up for breast cancer incidence and mortality of the 
Canadian National Breast Screening Study: randomised screening 
trial BMJ 2014; 348 :g366)

● For more of the debate on disease-specific vs all-cause mortality, see 
https://www.bmj.com/bmj/section-
pdf/187371?path=/bmj/343/7830/Head_to_Head.full.pdf

○ Those who say “YES” state : it is often hard to identify cause of death 
so the total number of deaths is a reliable and objective measure of a 
screening program’s efficacy; deaths related to harms of screening are 
not captured in disease specific mortality in screening trials; while large 
trials would be needed to show any impact on all-cause mortality that 
fact supports an absence of any meaningful effect of screening on all 
cause mortality. 

● NO: all cause mortality reduction is too stringent a criterian and too 
difficult to assess as it would require unfeasibly large randomized 
population trials; cancer screening is not designed to reduce all cause 
mortality but the number of people dying prematurely, in a particularly 
unpleasant manner



● Declining breast cancer mortality has been observed even in jurisdictions 
without screening and this is attributed to improved therapy and access to this.

● Narod 2015 in “Why have breast cancer mortality rates declined?” came to the 
same conclusions as Welch et al:= and others breast cancer mortality has 
substantially declined but there is no reduction in incidence, so it is unlikely 
due to prevention or screening programs. The drop in the mortality rate is lkely
accounted for by an improvement in cancer survival, particularly the increased 
use of adjuvant chemotherapy over the period. (Narod SA, Iqbal J, Miller B. 
Why have breast cancer mortality rates declined? Journal of Cancer Policy. 
Vol 5, September 2015; 8-17)

● The introduction of effective drugs has reduced substantially the potential for 

screening to work. (Gøtzsche PC. Mammography screening is harmful and 

should be abandoned. J R Soc Med. 2015;108(9):341-345. 

doi:10.1177/0141076815602452)

BUT some patients still cannot access this care, and factors besides ‘early 
detection’ clearly play a large role in outcomes:

● Indigenous patients in Canada, in a case-matched design, had 3x lower 
survival rates at Stage I than non-FN women; risk of death after stage I 
diagnosis was 5 or more times higher in FN women with comorbidities like 

diabetes (Amanda J. Sheppard, Anna M. Chiarelli, Loraine D. Marrett, E. 
Diane Nishri and Maureen E.Trudeau. Stage at Diagnosis and Comorbidity 
Influence Breast Cancer Survival in First Nations Women in Ontario, Canada. 
Cancer Epidemiol Biomarkers Prev October 1 2011 (20) (10) 2160-2167. 
Available at: https://cebp.aacrjournals.org/content/20/10/2160)

We do this very well with perinatal screening where helping patients understand the 
sequelae of testing often affects their decision-making.

We don’t do it well for breast cancer screening

“Canadian women have insufficient access to reliable information sources and 
complete evidence about mammography screening, and, without this information, 
they are unable to make fully informed decisions” (Tripp L, Abelson J. Supporting 
women at average risk to make informed decisions about mammography when there 
is no "right" answer: a qualitative citizen deliberation study. CMAJ Open. 2019 Dec 
13;7(4):E730-E737. doi: 10.9778/cmajo.20190102)

Decision aids are not a panacea: while they improve knowledge and promote 
informed decision, they may not aid in resolving conflict and may not increase 
confidence in the decision (Martínez-Alonso M, Carles-Lavila M, Pérez-Lacasta MJ, 
Pons-Rodríguez A, Garcia M, Rué M; InforMa Group. Assessment of the effects of 
decision aids about breast cancer screening: a systematic review and meta-analysis. 
BMJ Open. 2017 Oct 6;7(10):e016894. doi: 10.1136/bmjopen-2017-016894. PMID: 
28988175; PMCID: PMC5640065.)



It is not a simple choice, but sometimes women are being made to choose between 
life or death.

“There is a need for efforts to increase women’s and the general public’s awareness 
and understanding of all outcomes from breast-cancer screening, including their 
consequences and natural frequencies, to ensure their valuations and decisions are 
consistent with accurate and complete knowledge. Variations between women’s 
preferences across the outcomes considered suggest that informed decision making, 
either individually or shared with their providers, is a priority. “

Pillay J, MacGregor T, Featherstone R, Hartling L. Breast Cancer Screening: Part B. 
Systematic Review on Women’s Values and Preferences to Inform an Update of the 
Canadian Task Force on Preventive Health Care 2011 Guideline. (Prepared by the 
Alberta Evidence Review Synthesis Centre for the Canadian Task Force on 
Preventive Health Care under contract by the Public Health Agency of Canada). 
CTFPHC; [Month, year]. Available at: https://canadiantaskforce.ca/wp-
content/uploads/2018/11/Womens-Values-and-Preferences-on-Breast-Cancer-
Screening_FINAL.pdf

● BCCA Decision Aid, available at: http://decisionaid.screeningbc.ca
● Not ideal; how we communicate the numbers matters.

● Confusing: 
○ Single event probabilities “You have a 30% chance of a side effect 

from this drug”
○ Conditional probabilities (eg. sensitivity and specificity)
○ Relative risk
○ NNT 

● Less confusing: 
○ Natural frequency statements (Expressing probabilities as an event 

rate out of 100, 1000, or 10 000)
○ Fewer data points (only present best options)
○ ARR

● (Gigerenzer G, Edwards A. Simple tools for understanding risks: from 
innumeracy to insight. BMJ. 2003;327(7417):741-744. 
doi:10.1136/bmj.327.7417.741, and Brewer NT. Goals. In: Fischhoff B, Brewer 
NT, Down JS, editors. Communicating risks and benefits: an evidence-based 
user's guide. Silver Spring, MD: US Department of Health and Human 
Services, Food and Drug Administration; 2011. pp. 3–10. 
https://www.fda.gov/media/81597/download )

● Klarenbach S, Sims-Jones N, Lewin G, Singh H, Thériault G, Tonelli M, Doull
M, Courage S, Garcia AJ, Thombs BD; Canadian Task Force on Preventive 
Health Care. Recommendations on screening for breast cancer in women 
aged 40-74 years who are not at increased risk for breast cancer. CMAJ. 2018 
Dec 10;190(49):E1441-E1451. via 
https://canadiantaskforce.ca/guidelines/published-guidelines/breast-cancer-
update/

● UCSF resource, especially helpful for frail individuals, takes into account some 
other aspects of the patient’s context: http://cancerscreening.eprognosis.org



● Women don’t understand the concept of overdiagnosis (Mathioudakis AG, 
Salakari M, Pylkkanen L, Saz-Parkinson Z, Bramesfeld A, Deandrea S, Lerda
D, Neamtiu L, Pardo-Hernandez H, Solà I, Alonso-Coello P. Systematic 
review on women's values and preferences concerning breast cancer 
screening and diagnostic services. Psychooncology. 2019 May;28(5):939-
947.)

● So, it is up to us to find a way to convey it more clearly
● Video: https://www.youtube.com/watch?v=UZlY6Q4m-MM

● We seem to be trapped in what Gilbert Welch calls a “technological arms race” 
in breast cancer screening, where we think newer modalities will provide 
benefit. 

○ MRI for dense breasts: see DENS trial explanation at: 
https://www.youtube.com/watch?v=n--VfNKEQ6g&feature=youtu.be

○ “For too long, the best test has been the one that finds the MOST 
breast cancers. But surely, the best test is the one that finds only the 
breast cancers that matter” – G. Welch

● A tumor’s genetic make-up, as well as the interaction between tumor and host, 
are better predictors of its progression than the tumor’s size upon discovery

● The WISDOM Study (Women Informed to Screen Depending On Measures of 
risk) RCT of 100000 women employing risk-based and personalized annual 
breast cancer screening. Endpoint: The number of late stage cancers 
detected, also safety, morbidity, patient preference. Funded by the Patient 
Centered Outcomes Research Institute (Esserman LJ; WISDOM Study and 
Athena Investigators. The WISDOM Study: breaking the deadlock in the 
breast cancer screening debate. NPJ Breast Cancer. 2017;3:34. Published 
2017 Sep 13. doi:10.1038/s41523-017-0035-5)

● If we knew then what we know now: Would we use mammography as a 
population-level screening technology?
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