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Abstract
The Australian mammography screening program was introduced as a joint Commonwealth and state/territory 
initiative in 1991. Australian evaluation studies suggest a breast cancer mortality reduction from mammography 
screening in Australia that is generally higher than estimated from the original field trials (reported by an International 
Association of Research on Cancer expert group to be about 35% for screening participants aged 50-69 years, 
and following a meta-analysis of data for all ages, to be about 25%). More research is needed to broaden the 
evidence on over-detection. Intervention research is also needed to determine the comparative effectiveness and 
cost-effectiveness of digital breast tomosynthesis in the Australian screening environment.

                                                                                                                                                                                                                                                    

The Australian mammography screening program was 
introduced as a joint Commonwealth and state/territory 
initiative in 1991, following two-year pilot testing.1 This 
followed field trials in North America, Scandinavia and 
the United Kingdom, where the collective data indicated 
a breast cancer mortality reduction from mammography 
screening.1-3 The design features of those trials have been 
contested,4 but a technical expert group, convened by 
the International Association of Research on Cancer, after 
re-assessing the trial evidence, concluded that a reduction 
of around 35% in breast cancer mortality was indicated 
in 50-69 year-old women who participated regularly in 
mammography screening.2 A lower reduction of about 
25% was suggested in a meta-analysis of trial data for 
women of all ages.5

The Australian program increased its coverage of the 
50-69 year screening target group to about 55% by 
1997-98, and this coverage has remained in the 55% 
to 57% range in the years since then to recent reporting 
periods.6 Recently, the target age range was extended 
from 50-69 years to include 50-74 year olds, following 
recommendations of the National BreastScreen Australia 
Evaluation.1 Older women over 70 years had been eligible 
for screening since 1991, but not as part of the target age 
range where active recruitment was practised.1

Mortality reductions from mammography screening should 
be weighed against negative effects, such as over-detection 
and over-treatment.7 Trial evidence is often used to assess 
both the positive and negative effects of screening, due to 
the potential for confounding in observational research.7 
An important drawback of the trial evidence is that results 
apply to outdated screening technologies and protocols 
that would have uncertain relevance to contemporary 
screening settings.2 It is important for this reason to 
consider more timely observational evidence, as well as 
the original trial evidence, when making a judgement 
about screening benefits and negative effects.

There have been four formal evaluations of the mortality-
reducing effects of mammography screening in Australia. 
They comprised two ecological and two case-control 
studies.8-12 Collective results point to a mortality reduction 
of about 45% from participating in mammography 
screening in the 50-69 year age range.8-12 Estimates 
of breast cancer mortality reductions among screening 
participants in individual studies were estimated to be: 
national evaluation – 34% (method 1),45% (method 
2),40% (mean, methods 1 and 2); 8,9 NSW - 43%;10 SA - 
47%;11 and WA - 52%.12

These estimates generally are higher than indicated 
from the original field trials.2,5 This may be real, due to 
advances in screening technology. Alternatively, it may 
be a result of confounding from an unequal distribution 
of breast cancer mortality risk factors between screened 
and unscreened women.3 For example, if the quality of 
treatment had been better for screened than unscreened 
women for some reason, this could have contributed to 
lower mortality in screened women. In fact, both advances 
in screening technology and confounding could have had 
a combined effect. Despite potential for confounding, the 
evidence from the four evaluation studies is consistent 
and suggests a breast cancer mortality reduction from 
screening in Australia that is at least as large as reported 
from the original trials.2,5,8-12

One research team has interpreted secular mortality trends 
by age in Australia to indicate that the population-based 
reduction in breast cancer mortality has been mostly 
due to treatment.13 By comparison, statistical modelling 
in the United States suggested that approximately half 
the mortality reduction was due to screening and half to 
treatment.14 and similar results were evident from a UK 
study.15 It is very likely that both screening and treatment 
are contributing significantly to breast cancer mortality 
reductions in Australia, but the respective proportional 
contribution of each is difficult to define.
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Trial evidence also has been used to assess over-
detection (often called over-diagnosis).3,7 Again there 
is the question of whether trial results are relevant to 
contemporary Australian screening environments. Also, 
the trials were not designed to measure over-detection 
and only two of them have been used retrospectively for 
this purpose.16-18 Results have been difficult to interpret 
due to under-powering and in one study, limited follow-up 
to clear the lead time effects post-screening,16-18 although 
a recent 15-year follow-up of Canadian trial data reported 
that about 22% of screen detected invasive breast 
cancers in that trial were attributable to over-detection.19 

Little evidence was presented in the Canadian or other 
trial on engagement in privately conducted screening by 
women after they had left pilot screening, which could 
have extended lead-time effects,16-19 although reference 
was made to the possibility of continued screening in one 
study.18 

A plethora of observational studies of over-detection have 
been undertaken in many populations, yielding vastly 
different estimates, ranging from near 0% to over 30% of 
diagnosed breast cancers and ductal carcinomas in-situ.3 
They included a NSW study where the over-detection 
estimate was at the higher end of the range,20  and a recent 
SA study where over-detection was estimated to be at the 
lower end of the range.21 Additional observational research 
is underway in Australia to broaden the evidence base. 
Over-detection estimates may vary appreciably around 
the world due to differences in screening environments 
and differences in study design, especially whether study 
designs make adequate provision for differences in risk 
factors and lead time.22 It will be important to assess 
the robustness of Australian estimates in the context of 
differences in study design.

Digital breast tomosynthesis is a new technology still in the 
testing phase as a screening tool.23-25 Italian and Oslo trial 
data both showed an increased detection of breast cancer 
when tomosynthesis (3D mammography) was included in 
the screen reading to allow integrated 3D and 2D reading, 
as compared with digital mammography alone,23,25 and 
a potential decrease in recall to assessment rates when 
using digital breast tomosynthesis.23,25 A retrospective 
study of data from 13 North American breast centres has 
provided similar results.26 It is not clear at present, however, 
whether the reported increase in detection sensitivity from 
tomosynthesis will translate to lower interval cancer rates 
and reduced breast cancer mortality, and whether the 
increased cost of this screening methodology will be 
worthwhile. The Oslo trial is expected to be complete in 
2015 and results from another Malmo trial are expected 
soon.25 The utility of this new technology needs to be 
tested in the Australian screening environment. 

In summary, Australian evaluation studies suggest a 
breast cancer mortality reduction from mammography 
screening in Australia that is generally higher than reported 
for the original trials. More research is needed to broaden 
the evidence on over-detection. Intervention research is 
needed to determine the comparative effectiveness and 
cost-effectiveness of digital breast tomosynthesis in the 
Australian screening environment.

References 
1. Andermann A, Blancquaert I, Beauchamp S, et al. Revisiting Wilson and 

Australian Government, Department of Health and Ageing. BreastScreen 
Australia Evaluation. Evaluation Final Report. Screening Monograph No. 
1/2009. Canberra: Commonwealth Government, 2009. 

2. International Agency for Research on Cancer. Breast Cancer Screening. 
IARC Handbooks of Cancer Prevention. Vol. 7. Lyon: World Health 
Organization, 2002.

3. Cancer Australia. Overdiagnosis from mammographic screening. Position 
statement. Created & released 2008. Revised & updated 2010 & 2014. 
Sydney: Cancer Australia, 2014. http://canceraustralia.gov.au/publications-
and-resources/position-statements/overdiagnosis-mammographic-
screening

4. Gotzsche PC, Olsen O. Is screening for breast cancer with mammography 
justifiable? Lancet 2000; 355: 129-34.

5. Glasziou P, Houssami N. The evidence base for breast cancer screening. 
Prev Med 2011; 53: 100-2.

6. Australian Government, Australian Institute of Health and Welfare (AIHW). 
BreastScreen Australia monitoring report 2010-2011. Cancer Series No. 77. 
Cat. No. CAN 74. Canberra: AIHW, 2013.

7. Marmot M, Altman G, Cameron D, et al. The benefits and harms of breast 
cancer screening: an independent review. London: Cancer Research UK & 
Department of Health (England), 2012.

8. Australian Department of Health and Ageing. BreastScreen Australia 
Evaluation. Screening Monograph No. 4/2009. Mortality (ecological) study. 
Canberra: Australian Government Department of Health, 2009.

9. Morrell S, Taylor R, Roder D, et al. Mammography screening and breast 
cancer mortality in Australia: an aggregate cohort study. J Med Screen 
2012: 19: 26-34.

10. Taylor R, Morrell S, Estoesta J, et al. Mammography screening and breast 
cancer mortality in New South Wales, Australia. Cancer Causes Control 
2004; 15: 543-50.

11. Roder DM, Houssami N, Farshid G, 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: 409-16.

12. Nickson C, Mason KE, English DR, et al. Mammographic screening and 
breast cancer mortality: a case-control study and meta-analysis. Cancer 
Epidemiol Biomarkers Prev 2012; 21: 1479-88.

13. Burton RC, Bell RJ, Thiagarajah G, et al. Adjuvant therapy, not mammographic 
screening accounts for most of the observed breast cancer specific mortality 
reductions in Australian women since the national screening program began 
in 1991. Breast Cancer Res Treat 2012; 131: 949-55.

14. Berry DA, Cronin KA, Plevritis SK, et al. Effect of screening and adjuvant 
therapy on mortality from breast cancer. N Engl Med 2005; 353: 1784-92.

15. Duffy SW, McCann J, Godward S, et al. Some issues in screening for breast 
and other cancers. J Med Screen 2006; 13 Suppl 1 (S28-34). 

16. Miller AB, To T, Baines CJ, et al. Canadian National Breast Screening Stage-
2: 13-year results of a randomized trial in women aged 50-59 years. J Natl 
Cancer Inst 2000: 92(18): 1490-9.

17. Miller AB, To T, Baines CJ, et al. Canadian National Breast Screening Stage-
1: breast cancer mortality after 11-16 years of follow-up: a randomized 
screening trial of mammography in women aged 40 to 49 years. Ann Intern 
Med 2002; 137(5_Part_1): 305-12.

18. Zackrisson S, Andersson I, Janzon L, et al. Rate of over-diagnosis of breast 
cancer 15 years after end of Malmo mammographic screening trial: follow-
up study. BMJ 2006; 332: 689-92.

19. Miller AB, Wall C, Baines CJ, 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. Doi: 10.1136/
bmj.g366.

20. Morrell S, Barratt A, Irwig L, et al. Estimates of overdiagnosis of invasive 
breast cancer associated with screening mammography. Cancer Causes 
Control 2010; 21(2): 275-82.

21. Beckmann KR, Lynch JW, Hiller JE, et al. A novel case-control design to 
estimate the extent of over-diagnosis of breast cancer due to organised 
population-based mammography screening. Int J Cancer 2014. Doi:10. 
1002/ijc.29124 [Epub ahead of print]

22. Puliti D, Duffy SW, Miccinesi G, et al. Overdiagnosis in mammographic 
screening for breast cancer in Europe: a literature review. J Med Screen 
2012; 19 Suppl 1(42-56).

23. Ciatto S, Houssami N, Benardi D, et al. Integration of 3D digital 
mammography with tomosynthesis for population breast-cancer screening 
(STORM): a prospective comparison study. Lancet Oncol 2013; 14: 583-9.

24. Houssami N, Skaane P. Overview of the evidence on digital breast 
tomosynthesis in breast cancer detection. Breast 2013; 22(2):101-8.

25. AHMAC Standing Committee on Screening. Digital breast tomosynthesis. 
Overview of the evidence and issues for its use in screening for breast 
cancer. Canberra: Screening Section, Department of Health and Ageing, 
2013. 

26. Friedewald SM, Rafferty EA, Rose SL, et al. Breast cancer screening using 
tomosynthesis in combination with digital mammography. JAMA 2014; 
311(24):2499-507.




