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There are currently no single disruptors to breast cancer screening akin
to the impact of human papillomavirus testing and vaccination on cervical
cancer screening. However, there is a groundswell of interest to review the
BreastScreen Australia program to consider more risk-based screening
protocols and to establish whether to routinely inform women about their breast
density. We propose a framework for a considered, evidence-based review.

Key points
• In Australia, the relative benefits, harms
and costs of risk-based breast cancer
screening protocols, or breast density
notification, are not well understood
• We propose a framework for evidencebased review of the current national
screening program. This includes deriving
evidence on program performance
for different risk subgroups; evidence
about key levers for change; trials and
population modelling; and consensusbased decision making
• The proposed framework requires
a coordinated approach, with time
to prepare health services for any
significant changes

Population-level effectiveness of breast cancer screening is ultimately
measured through its impact on breast cancer mortality, and this has been
realised in Australia. Effectiveness can also be measured through treatment
intensity, estimated overdiagnosis, false-positive screens and health
economics measures. Key levers to improve such population-level outcomes
include screening participation, screening test sensitivity and specificity, risk
assessment and screening protocols.
We propose that the review of the program should fall under an evidencebased, consensus-guided framework comprising four complementary
elements: improved evidence on current program performance for population
risk subgroups; regularly updated evidence on key levers for change; clinical
trials and population simulation modelling working in tandem; and consensusbased decision making about the degree of improvement required to justify
change.
Informing women about their breast density is feasible and would be valued
by some BreastScreen clients to help understand the accuracy of their
screening test. However, without agreed protocols for screening women with
dense breasts, increases in supplemental screening as observed in other
settings would, in Australia, shift screening costs to clients and Medicare.
This would reduce equity of access to population screening, and maintaining
BreastScreen’s usual standard of monitoring and quality management (such
as screen-detected and interval cancer diagnoses, and imaging and biopsy
rates) would require data linkage between BreastScreen and other services.
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The proposed framework assesses screening effectiveness in the era of
personalised medicine, allows review of multiple factors that may together warrant
change, and gives full, evidence-based consideration of the benefits, harms
and costs of various approaches to breast cancer screening. To be effective,
the framework requires a coordinated approach to generating the evidence
required for policy makers, with time to prepare appropriate health services.

Introduction

treatment7, with short- and long-term sequelae8, and this
benefit will only increase as breast cancer treatment is
further targeted to tumour subtypes and as clinicians aim
for more conservative management. As such, information
on tumour size, stage, hormone receptor and human
epidermal growth factor receptor 2 (HER2) status at
diagnosis help indicate the benefit of breast cancer
screening in the contemporary health setting, with suitable
consideration of overdiagnosis (detection of cancers that
would not otherwise become clinically detected).7
It follows that where access to treatment is below national
standards, such as for remote communities and Indigenous
populations9, the effectiveness of screening could be
improved through improved treatment access. Although
treatment access is outside the remit of the BreastScreen
program, it is an important public health consideration.
In terms of harms, overdiagnosed cancers confer
harm to women through their diagnosis and treatment,
while also reducing the cost-effectiveness of screening.
Overdiagnosed cancers cannot be distinguished from
other cancers at detection, so rates of overdiagnosis are
uncertain, most likely in the order of 11% of all diagnoses
in the population and 19% of screen-detected cancers.10
Until overdiagnosed cancers can be differentiated at
diagnosis, their burden may be reduced through reduced
treatment intensity via selective use of adjuvant therapies
after surgical excision, and possible monitoring rather
than treatment of low-grade ductal carcinoma in situ.11-14
False-positive screening episodes are common
(approximately 10% of first-round and 3% of subsequentround screens15) and a significant impost to BreastScreen
participants and BreastScreen assessment services,
deterring some women from future participation.16 Interval
cancers (cancers diagnosed following a negative screen
and before the next scheduled screen) comprise a mix
of cancers missed at screening and new, fast-growing
cancers that were not perceptible on the mammographic
screen; interval cancers occurring in the first year after
screening are more likely to be missed17, and are an
important indicator of screening effectiveness.
Finally, health economics measures are essential to
help ensure equitable and optimal allocation of health
resources, and to account for the positive and negative
impacts of screening on quality of life.
Some measures of screening program performance
are important for quality control, but are not direct
measures of the effectiveness of the program. For
example, overall program sensitivity is an important
indicator of screening test sensitivity and of outcomes

BreastScreen Australia was phased in from 1991 and
fully implemented in 1995, and now offers biennial
mammographic screening targeted to women aged
50–74 years (available from age 40). Its primary purpose
is to reduce breast cancer mortality and this has been
realised in Australia with a 41–52% reduction in mortality
for screening participants1,2 and a 21% reduction in
population-level breast cancer mortality.3 BreastScreen’s
design is largely unchanged since its inception.
The screening test has changed from film to digital
mammography and, more recently, some BreastScreen
services have incorporated digital breast tomosynthesis
(DBT) imaging in women recalled for assessment after a
positive mammographic screen.4 The target age range
was extended from 69 to 74 years in 2013, although
some jurisdictions had previously re-invited women up
to 74 years.5 Management of women with a strong family
history of breast cancer or a history of breast disease
has varied between jurisdictions.6 BreastScreen Western
Australia reports breast density information as part of the
screening result.
While there are no single disruptors to breast cancer
screening akin to the impact of human papillomavirus
testing and vaccination on cervical cancer screening,
there is a groundswell of interest to review the current
program as a result of factors such as improved breast
cancer risk assessment tools, changes in breast imaging
outside the screening program and a shift towards more
personalised medicine. There is community interest
in informing women about the harms and benefits of
screening and, more specifically, in providing advice
about breast density to indicate the sensitivity of the
screening test and help estimate breast cancer risk.
In this context, we propose a framework for a
considered, evidence-based review of the current
national screening program.

How do we best assess the
effectiveness of breast cancer
screening?
The effectiveness of breast cancer screening is ultimately
measured through its impact on breast cancer mortality.
However, there are some well-established secondary
benefits and harms that should be considered. Early
detection of breast cancer reduces the intensity of
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experienced by screening participants. However,
program sensitivity is not a direct measure of screening
program effectiveness due to unclear differentiation
between new and missed interval cancers, and
because program sensitivity increases with increased
overdiagnoses.17

Key levers to improve the effectiveness of screening at
a population level are screening participation, screening
test sensitivity and specificity, and screening protocols.
Although some of these factors (e.g. participation) are
used as ongoing performance indicators, they are also
potential ‘levers’ to improve overall performance of the
program.

rates or breast cancer mortality.19,20 DBT for population
screening (combined with, or instead of, mammography)
significantly increases breast cancer detection.21 Recall
rates (and hence false positives) vary greatly between
settings21 and longer-term outcomes are not yet available.
In the future, artificial intelligence information systems
drawing on related clinical data may help improve
test accuracy. However, the evidence on systematic
application of artificial intelligence remains formative
and unclear. Educational strategies to help optimise
radiology practice and promote consistency in service
provision therefore present a more immediate opportunity
to improve outcomes. For example, the BREAST test
assesses BreastScreen radiologists’ ability to correctly
identify cases from mixed case-control test sets, with
radiologists scored for peer comparison and able to
review the accuracy of their own responses. This has
been shown to improve screen-readers’ performance on
test sets22 to a degree that may improve overall screening
program performance.

Screening participation

Screening protocols

Key levers for improving the
performance of breast cancer
screening

Screening participation improves program performance
through increased opportunity for early detection.
BreastScreen participation is lower than expected from
early screening trials (55% versus 70%) and has been
stable for more than 20 years.15 Although there is some
screening outside the program (equivalent to about
3.5% BreastScreen participation)6, marked changes in
screening participation are more likely to arise through
engaging the remaining population. Factors influencing
screening participation include socio-economic and
cultural factors, distance to screening services, personal
health and disability, worry or perceived risk about
breast cancer, and the quality and extent of information
provided to potential program participants and health
professionals.18

Options for risk-based screening protocols include
tailoring screening intervals based on estimated risk of an
interval cancer. Although this approach may be easiest
to implement, earlier detection of some interval cancers
is likely to be offset by a significant increase in false
positives.23
A better balance of benefits and harms is more likely to
be achieved through screening protocols that combine
tailored screening intervals with individualised use of
screening technologies, assigned according to breast
cancer risk and/or risk of masking due to breast density.
This would require accurate and feasible populationlevel risk assessment. Some questionnaire-based
risk assessment tools are now well validated on large
populations from a variety of ethnicities24, with one tool now
validated in Australia.25 Existing risk assessment tools are
being updated to incorporate breast density and genetic
information26,27, although these are yet to be validated.
Implementing risk-based protocols at a population
level would require numerous decisions, such as how
to stratify women into risk groups (e.g. according to
questionnaire, breast density and genetic information),
how often risk should be re-assessed over the life
course of screening participation, and optimal screening
protocols for specific categories of risk.

Screening test sensitivity and specificity
BreastScreen Australia uses screening protocols
associated with increased breast cancer detection,
namely two-view mammography and independent
double-reading.18 Improved screening test sensitivity,
particularly for women with dense breasts, could
potentially reduce rates of interval cancers currently
missed by mammography. This may involve alternative or
supplemental imaging technologies; however, only DBT
and ultrasound have been investigated in prospective
trials in population screening, and little is understood
about concomitant increases in overdiagnosis.
Improved screening test sensitivity is often
accompanied by reduced specificity, leading to
increased false-positive outcomes. Ultrasound screening
in women with dense breasts and negative screening
mammograms will detect additional breast cancers;
however, ultrasound also increases false positives,
and there is little evidence of reduced interval cancer

A framework for review
We propose an evidence-based, consensus-guided
framework for reviewing breast cancer screening. The
proposed framework assesses screening effectiveness in
the era of personalised medicine, allows review of multiple
factors that may together warrant change, and gives
evidence-based consideration of the benefits, harms and
costs of various approaches to breast cancer screening.
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4. Consensus-based decision making about
the degree of improvement that is required
to justify change

This holistic approach will generate evidence required for
policy makers to better assess any future changes to the
program, with time to design appropriate health services.
The framework comprises four complementary elements:

Any changes to current screening protocols should be
shown to significantly improve on the current program
for the whole population without inadvertently reducing
its effectiveness for specific subpopulations, with an
acceptable balance of costs, benefits and harms.
Although modelling studies can generate estimates of
net value, such as cost-effectiveness ratios of various
strategies and the number needed to screen per
cancer death prevented, determining what constitutes
sufficient and appropriate evidence to warrant changes
to policy and practice requires expert population health
and high-level guidance suited to the local health
system. Cancer Council Australia is leading a Federal
Government–funded project gathering evidence to
support consensus-based decision making, aligning with
the framework presented here.36 In addition, information
on consumer preferences for risk assessment, advice
and management would help maximise the feasibility and
uptake of risk-based screening protocols.

1. Improved evidence on current program
performance for different risk groups
Current screening performance for different population
risk subgroups (such as those that might be used as
a basis for more personalised screening protocols) is
important for understanding the current program, and as
a comparator for monitoring and evaluating any future
intervention; however, it could be better understood.
Valuable outcome measures include tumour stage, size,
hormone receptor and HER2 status at diagnosis, rates
of false-positive screens and interval cancers, treatment
access, overdiagnosis estimates and health economics
measures (such as quality-adjusted life years, years of
life gained and cost-effectiveness measures). Current
work includes various projects and activities funded by
the Australian Government Department of Health28, and
a national data linkage project combining BreastScreen,
cancer registry and death records.29

On breast density notification

2. Evidence about key levers for change

Various advocacy groups are campaigning for
BreastScreen participants to be informed about
their personal breast density and its possible effect
on screening test accuracy. Routine breast density
assessment is possible given the range of validated tools
available, and such data would be valuable for program
monitoring and evaluation. However, evidence on the
most effective method for assessing breast density and
a pathway for clinical management of women with dense
breasts is not yet established.

We propose regular updates on evidence about initiatives
shown to increase screening participation, mechanisms
to improve population-level screening sensitivity and
specificity, the feasibility and utility of population-level
risk stratification, and the performance of risk-based
screening protocols.

3. Clinical trials and population simulation
modelling
Population-level trials offer the highest quality evidence,
although they are slow to generate long-term outcomes
and can only test limited protocols. Several protocols are
being trialled internationally (e.g. WISDOM30, DENSE31
and MyPeBS32). Population simulation modelling offers
estimates for a wide range of screening protocols triaged
to a variety of risk groups, with outcomes including
survival and health economics measures, assumptions
and costs tailored to local settings. This is an active
area of work in Australia and internationally.33-35 Trials
and population modelling work in tandem to generate
evidence about how the complex system of breast cancer
screening, with its observable and unobservable benefits
and harms, might respond to key levers.

Supplemental screening for dense breasts increases
cancer detection rates and false-positive outcomes,
and the balance of benefits and harms is not yet clear.21
Although work continues in evaluating screening
protocols based on breast density and other risk factors,
there is a lack of evidence about the relative benefits
and harms of breast density notification without offering
specified screening protocols. Such practice has
increased supplemental screening in other settings37;
in Australia, this would mean shifting screening costs to
Medicare and to clients (introducing inequitable access
to population screening). Routine notification has also
highlighted nonconsensus and unmet knowledge needs
among health service providers and women making
decisions about supplemental screening.37
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These potentially adverse outcomes could be mitigated
by carefully planned, monitored and evaluated
implementation38, although privately funded supplemental
screening and its impost on women and the health
system is likely to remain an issue. Cancer diagnoses and
rates of imaging and biopsy in benign cases outside the
BreastScreen program would require careful monitoring
to capture complete information about the benefits, harms
and costs of screening.
There are some concerns that assessment of breast
density creates an ethicolegal responsibility to offer
women personalised screening protocols to minimise the
masking effect of dense tissue. Without clear evidence
on optimal protocols for women with dense breasts, this
creates pressure to implement overly simplistic riskbased screening protocols without fully understanding the
impact of such a change. As described above, evidence
is being generated, but this will take time.

CN wrote the first draft and other authors provided
comments, and critically reviewed subsequent versions.
All authors approved the final version for submission.

References

1. Nickson C, Mason KE, English DR, Kavanagh AM.
Mammographic screening and breast cancer mortality:
a case-control study and meta-analysis. Cancer
Epidemiol Biomarkers Prev. 2012;21(9):1479–88.
2. Roder D, Houssami N, Farshid G, Gill G, Luke C,
Downey P, et al. Population screening and intensity of
screening are associated with reduced breast cancer
mortality: evidence of efficacy of mammography
screening in Australia. Breast Cancer Res Treat.
2008;108(3):409–16.
3. Morrell S, Taylor R, Roder D, Dobson A. Mammography
screening and breast cancer mortality in Australia: an
aggregate cohort study. J Med Screen. 2012;19:26–34.

Conclusion
The proposed framework assesses screening
effectiveness in the era of personalised medicine, allows
review of multiple factors that may together warrant
change, and gives full evidence-based consideration
of the benefits, harms and costs of various approaches
to breast cancer screening. The framework requires a
coordinated approach to generate the evidence required
for policy makers, with time to prepare appropriate
information and health services to support women,
screening programs and health professionals, should
changes to screening be warranted.

4. Li T, Marinovich ML, Houssami N. Digital breast
tomosynthesis (3D mammography) for breast cancer
screening and for assessment of screen-recalled
findings: review of the evidence. Expert Rev Anticancer
Ther. 2018;18(8):785–91.
5. Nickson C, Mason KE, Kavanagh AM. Breast cancer
screening of women aged 70-74 years: results from a
natural experiment across Australia. Breast Cancer Res
Treat. 2014;143(2):367–72.
6. BreastScreen Australia. Program evaluation.
BreastScreen Australia evaluation final report; 2009 [cited
2019 Mar 1]. Available from: cancerscreening.gov.au/
internet/screening/publishing.nsf/Content/programmeevaluation

Acknowledgements
NH receives research support through a National Breast
Cancer Foundation (Australia), Breast Cancer Research
Leadership Fellowship.

7. Elder K, Nickson C, Pattanasri M, Cooke S, Machalek D,
Rose A, et al. Treatment intensity differences after earlystage breast cancer (ESBC) diagnosis depending on
participation in a screening program. Ann Surg Oncol.
2018;25(9):2563–72.

Peer review and provenance

8. Tian Y, Schofield PE, Gough K, Mann GB. Profile and
predictors of long-term morbidity in breast cancer
survivors. Ann Surg Oncol. 2013;20(11):3453–60.

Externally peer reviewed, commissioned.

Competing interests

9. Tapia KA, Garvey G, Mc Entee M, Rickard M, Brennan P.
Breast cancer in Australian Indigenous women:
incidence, mortality, and risk factors. Asian Pac J Cancer
Prev. 2017;18(4):873–84.

CN receives salary funding via the project ‘Optimising
Early Detection of Breast Cancer in Australia’, funded by
the Australian Department of Health and led by Cancer
Council Australia. She jointly leads the development of
the AutoDensity automated breast density measurement
tool, through a collaboration between the University of
Melbourne and the CSIRO. PB is the Chief Executive
Officer of the start-up DetectEd-X, which provides
radiology training and research.

10. Marmot MG, Altman DG, Cameron DA, Dewar JA,
Thompson SG, Wilcox M. The benefits and harms
of breast cancer screening: an independent review.
Br J Cancer. 2013;108(11):2205–40.
11. Lynch T, Frank ES, Collyar DE, Basila D, Pinto D,
Partridge A. Comparison of operative to monitoring and
endocrine therapy for low-risk DCIS (COMET study).
J Clin Oncol. 2018;36:no.15suppl.

5

Public Health Research & Practice July 2019; Vol. 29(2):e2921911 • https://doi.org/10.17061/phrp2921911
Improving breast cancer screening in Australia

12. Youngwirth LM, Boughey JC, Hwang ES. Surgery versus
monitoring and endocrine therapy for low-risk DCIS:
The COMET trial. Bull Am Coll Surg. 2017;102(1):62–3.

23. Trentham-Dietz A, Kerlikowske K, Stout NK, Miglioretti DL,
Schechter CB, Ergun MA, et al. Tailoring breast
cancer screening intervals by breast density and
risk for women Aged 50 years or older: collaborative
modeling of screening outcomes. Ann Intern Med.
2016;165(10):700–12.

13. Elshof LE, Tryfonidis K, Slaets L, van Leeuwen-Stok AE,
Skinner VP, Dif N, et al. Feasibility of a prospective,
randomised, open-label, international multicentre, phase
III, non-inferiority trial to assess the safety of active
surveillance for low risk ductal carcinoma in situ – the
LORD study. Eur J Cancer. 2015;51(12):1497–510.

24. Cintolo-Gonzalez JA, Braun D, Blackford AL, Mazzola E,
Acar A, Plichta JK, et al. Breast cancer risk models: a
comprehensive overview of existing models, validation,
and clinical applications. Breast Cancer Res Treat.
2017;164(2):263–84.

14. Francis A, Thomas J, Fallowfield L, Wallis M, Bartlett JM,
Brookes C, et al. Addressing overtreatment of
screen detected DCIS; the LORIS trial. Eur J Cancer.
2015;51(16):2296–303.

25. Nickson C, Procopio P, Velentzis LS, Carr S, Devereux L,
Mann GB, et al. Prospective validation of the NCI Breast
Cancer Risk Assessment Tool (Gail Model) on 40,000
Australian women. Breast Cancer Res. 2018;20(1):155.

15. BreastScreen Australia monitoring report 2018. Canberra:
AIHW; 2018 [cited 2019 Jun 20]. Available from:
www.aihw.gov.au/getmedia/c28cd408-de89-454f-9dd0ee99e9163567/aihw-can-116.pdf.aspx?inline=true

26. Astley SM, Harkness EF, Sergeant JC, Warwick J,
Stavrinos P, Warren R, et al. A comparison of five
methods of measuring mammographic density:
a case-control study. Breast Cancer Res. 2018;20(1):10.

16. Sim MJ, Siva SP, Ramli IS, Fritschi L, Tresham J,
Wylie EJ. Effect of false-positive screening mammograms
on rescreening in Western Australia. Med J Aust.
2012;196(11):693–5.

27. Evans DG, Astley S, Stavrinos P, Harkness E,
Donnelly LS, Dawe S, et al. Improvement in risk
prediction, early detection and prevention of breast
cancer in the NHS Breast Screening Programme and
family history clinics: a dual cohort study. Southampton,
UK: NIHR Journals Library; 2016. Programme Grants for
Applied Research. [cited 2019 Jun 25]. Available from:
www.ncbi.nlm.nih.gov/books/NBK379488/

17. Houssami N, Hunter K. The epidemiology, radiology and
biological characteristics of interval breast cancers in
population mammography screening. NPJ Breast Cancer.
2017;3:12.
18. International Agency for Research on Cancer. IARC
handbook of cancer prevention: breast cancer screening,
volume 15. pp 131–34. Lyon, France: IARC; 2016
[cited 2019 Jun 20]. Available from: publications.iarc.
fr/Book-And-Report-Series/Iarc-Handbooks-Of-CancerPrevention/Breast-Cancer-Screening-2016

28. BreastScreen Australia. Commonwealth breast
screening research activities: summary of current
BreastScreen Australia (BSA) projects. Canberra:
Commonwealth of Australia; 2018 [cited 2019 Jun 20].
www.cancerscreening.gov.au/internet/screening/
publishing.nsf/Content/F5856CB519821833CA2583CA00
1499FA/$File/Summary%20of%20current%20breast%20
screening%20research%20projects%20and%20
activities.pdf

19. Melnikow J, Fenton JJ, Whitlock EP, Miglioretti DL,
Weyrich MS, Thompson JH, et al. Supplemental
screening for breast cancer in women with
dense breasts: a systematic review for the U.S.
Preventive Services Task Force. Ann Intern Med.
2016;164(4):268–78.

29. Australian Institute of Health and Welfare. Analysis
of breast cancer outcomes and screening behaviour
for BreastScreen Australia.Canberra: AIHW; 2018
[cited 2019 Jun 20]. Available from: www.aihw.gov.au/
getmedia/80c7b90b-21aa-4f19-943d-c338f432076c/
aihw-can-118.pdf.aspx?inline=true

20. Lauby-Secretan B, Scoccianti C, Loomis D, BenbrahimTallaa L, Bouvard V, Bianchini F, et al; International
Agency for Research on Cancer Handbook Working
Group. Breast cancer screening – viewpoint of the IARC
Working Group. N Engl J Med. 2015;372(24):2353–58.

30. 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.

21. Marinovich ML, Hunter KE, Macaskill P, Houssami N.
Breast cancer screening using tomosynthesis or
mammography: a meta-analysis of cancer detection and
recall. J Natl Cancer Inst. 2018;110(9):942–9.

31. de Lange SV, Bakker MF, Monninkhof EM, Peeters PHM,
de Koekkoek-Doll PK, Mann RM, et al. Reasons for
(non)participation in supplemental population-based
MRI breast screening for women with extremely dense
breasts. Clin Radiol. 2018;73(8):759.e1–759.e9.

22. Suleiman WI, Rawashdeh MA, Lewis SJ, McEntee MF,
Lee W, Tapia K, Brennan PC. Impact of breast reader
assessment strategy on mammographic radiologists’
test reading performance. J Med Imag Radiation Oncol.
2016;60(3):352–8.

32. National Institutes of Health, US National Library of
Medicine. ClinicalTrials.gov. Bethesda, MD: NIH, NLM.
My personalized breast screening (MyPeBS); 2018
[cited 2019 Mar 1]; [about 4 screens]. Available from:
clinicaltrials.gov/ct2/show/NCT03672331

6

Public Health Research & Practice July 2019; Vol. 29(2):e2921911 • https://doi.org/10.17061/phrp2921911
Improving breast cancer screening in Australia

33. Pharoah PD, Sewell B, Fitzsimmons D, Bennett HS,
Pashayan N. Cost effectiveness of the NHS breast
screening programme: life table model. BMJ.
2013;346:f2618.

36. Cancer Council Australia. Optimising early detection
of breast cancer in Australia. Sydney: Cancer Council
Australia; 2018 [cited in 2019 Mar 12]. Available from:
www.cancer.org.au/content/Project%20Outline%20-%20
OPTIMISING%20THE%20EARLY%20DETECTION%20
OF%20BREAST%20CANCER%20IN%20AUSTRALIA.pdf

34. National Cancer Institute. Cancer Intervention and
Surveillance Modeling Network. Breast Cancer Modeling;
[cited 2019 Mar 1]. Available from: cisnet.cancer.gov/
breast/

37. Houssami N, Lee CI. The impact of legislation mandating
breast density notification – review of the evidence.
Breast. 2018;42:102–12.

35. Beckmann K, Duffy SW, Lynch J, Hiller J, Farshid G,
Roder D. Estimates of over-diagnosis of breast cancer
due to population-based mammography screening in
South Australia after adjustment for lead time effects.
J Med Screen. 2015;22(3):127–35.

38. Stone J. Should breast cancer screening programs
routinely measure mammographic density? J Med
Imaging Radiat Oncol. 2018;62(2):151–58.

Copyright:
© 2019 Nickson et al. This article is licensed under the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International Licence,
which allows others to redistribute, adapt and share this work non-commercially provided they attribute the work and any adapted version of it
is distributed under the same Creative Commons licence terms. See: www.creativecommons.org/licenses/by-nc-sa/4.0/

7

