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INTRODUCTION 
Scope of the problem  

Breast cancer is the most common cancer among North American women, excluding skin 
cancers1;2. In terms of lifetime risk, one in 9 women is expected to develop breast cancer and one in 28 is 
expected to die from the disease3. In Canada, it is estimated that 5,300 women will die from breast cancer 
in 20101. While the incidence rate for breast cancer among Canadian women only increased slightly from 
2009 to 2010 (101.1 per 100,000 101.7)1, the burden of illness associated with breast cancer continues to 
be significant and associated with over $454 million in health care expenditures for all women over a 
lifetime4. Given many of the risk factors for breast cancer are modifiable, it is ever more important to identify 
and implement population wide efforts to reduce these risk factors.   
 
The evidence on breast cancer prevention 

Consequently, the role of prevention and early detection is of increased importance. It has been 
established that weight, physical activity, alcohol consumption, and tobacco use are recognized risk factors 
for developing breast cancer2;5-8.  More specifically, there is an inverse association between physical 
activity and postmenopausal breast cancer with risk reductions ranging from 20% to 80%. For pre- and 
postmenopausal breast cancer combined, physical activity was associated with a 15–20% decreased risk9. 
Similar results have been reported for obesity and postmenopausal breast cancer risk10;11.  In a recent 
meta-analysis alcohol consumption was found to be significantly associated with breast cancer risk (OR 
1.21; 95% CI 1.04,1.41)12, along with tobacco use (active and passive smoking) (OR 1.3; 95% CI 1.17, 
1.45)13. Finally there is evidence to suggest that early age of tobacco use is associated with a 20% 
increase in breast cancer risk14.  To reduce the risk of developing breast cancer, the Canadian Cancer 
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Society recommends women should eat a healthy diet, maintain a healthy body weight, be physically 
active,  and reduce alcohol consumption and tobacco use3.  Despite these recommendations the most 
recent Canadian Community Health Survey results illustrate that 53.6% of Canadian women are overweight 
or obese, while 57.2% are physically inactive15. In addition, WHO’s Global Status Report on Alcohol and 
Health illustrated that alcohol consumption among Canadian females was moderately high with 
approximately 75% of women aged 15 years or older reporting alcohol consumption in the past 12 
months16. Furthermore, the 2004 Canadian Addiction Survey identified more than 20% of Canadian adults 
aged 15 years or older exceeded the Low Risk Drinking Guidelines 17;18.  

In addition to modifying these lifestyle behaviours, breast cancer screening in women aged 50-69 
has been shown to decrease breast cancer mortality rates19.  Despite the evidence demonstrating that 
organized screening programs reduce breast cancer mortality between 15% to 25%, participation in 
screening programs among some sub-populations (low socio-economic status, and minority women) 
remains below the optimal level of 70%3;19. It has been suggested that policy and environmental 
approaches to breast cancer prevention and early detection are necessary to impact behaviour, and are 
generally more cost-effective7;20.  Public health departments in Canada are uniquely positioned to play a 
major role in influencing breast cancer prevention and early detection behaviour. 

 
Public health’s role in breast cancer prevention 

The public health sector in Canada is responsible for promoting the health of the population and 
preventing disease21.  Consequently, organized breast cancer screening programs exist in all provinces 
and territories for women between 50 and 69 years of age19.  These programs are particularly important 
since primary prevention of breast cancer has been limited due to the fact that risks factors such as weight, 
physical activity and alcohol consumption have proven difficult to modify at both the individual and 
population level19.  However, considering causal links have been established between body weight, 
physical activity, alcohol consumption, and tobacco use, and risk for breast cancer2;3;8, the most effective 
public health programs must be implemented to modify these risk factors.  Public health departments in 
Canada currently provide services to prevent breast cancer and promote early detection22, but 
improvements in the uptake of effective interventions are needed23. Until effective population-wide 
behaviour modification programs and interventions are identified and implemented, screening appears to 
be the best mechanism for the reduction of breast cancer-related morbidity and mortality.   

 
Closing the gap between what we know and what is being done in public health 

The goals set out by the Ontario Ministry of Health and Long-Term Care for early detection by 2010 
were to reduce breast cancer mortality by 10% and increase the uptake of screening mammography in 
women aged 50-69 to 70%24. This goal has been partially achieved with 73.2% of Ontario females aged 50 
to 69 self-reporting mammography screening between 2006-200825 and 72.5% of Canadian women 
reporting mammograms during this same time period25. While significant improvements in early detection 
rates have occurred there is still much work to be done to facilitate screening among certain populations, as 
well as individual and population level lifestyle behaviours that result in reduced breast cancer risk. There is 
an ongoing need for public health decision-makers to access information more effectively and efficiently on 
the most rigorous research evidence26.  However, public health decision-makers are often confronted with 
issues that require a timely response even before research exists26.  While knowledge brokers can be 
instrumental in providing guidance and knowledge sharing27, a recent review evaluated the effectiveness of 
diffusion and dissemination strategies for cancer control interventions23.  The findings illustrated that there 
is no single knowledge translation intervention that is effective for all cancers23. For breast cancer 
prevention and early detection, there was some evidence that physician education during counselling was 
an effective dietary intervention. Media campaigns may result in increased knowledge and awareness of 
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behaviours to reduce risks23. While some strategies targeting health care providers and individuals 
(training, education facilitators, workshops, mass media) have some effect in producing dietary change, the 
research does not provide strong evidence to recommend any one dissemination strategy as effective in 
promoting the uptake of cancer control interventions23;28. Furthermore, some dissemination strategies tend 
to include cancer control interventions which are ineffective, such as postal delivery to health professionals 
and passive dissemination strategies23. With respect to screening, effective interventions had multiple 
components that combined behavioural and cognitive interventions such as invitations or mailed reminders 
and office system interventions (i.e., prompts)23. The purpose of this paper is to build on previous research 
to develop evidence-based recommendations for public health practice so as to facilitate the adoption of 
effective public health programs29;30 and subsequently  reduce the incidence of breast cancer3;19;27;31.  
 
 
METHODS 

Literature was identified through database searches and by canvassing key informants. Public 
health-relevant breast cancer risk reduction recommendations were developed by a panel of experts using 
a Delphi review process. The initial guidelines were finalized in April 2010. In preparing this paper for 
publication in early 2011, we updated the search of health-evidence in February 2011, made changes to 
the guidelines as indicated by the new evidence, and sought approval for these changes by the expert 
panel.  
 
Research Question 
Searches were conducted for synthesized research that addressed the following questions: 

1) Is mammography screening effective in reducing breast cancer mortality among women? 
2) What public health-related interventions are effective in reducing breast cancer risk among 

women? 
 

Literature Search  
We originally searched the health-evidence.ca registry in April 2010, and subsequently February 

2011, to locate systematic reviews and meta-analyses published in English between 1998 and October 
2010 that answered the research questions identified above. The systematic reviews that populate 
www.health-evidence.ca are identified through an ongoing, comprehensive search that includes 7 
electronic databases (MEDLINE, EMBASE, CINAHL, PsycINFO, Sociological Abstracts, BIOSIS, 
SportDiscus), handsearching of 50 public health and health promotion journals, and reference list searches 
of all relevant reviews; these reviews are assessed for relevance and quality by two independent reviewers 
and indexed using common public health terms 32. Relevant reviews captured in health-evidence.ca 
searches are quality assessed, indexed, and publicly available in the searchable registry within six months. 
A MEDLINE search was also conducted to February 2011to explore the association between alcohol and 
breast cancer risk. In addition we consulted key experts in the field of breast cancer prevention for 
additional articles, and reviewed the reference lists of all identified articles. An overview of this process is 
depicted in Figure 1 below.  
 
Inclusion and Exclusion 

The following evidence was included: systematic reviews, meta-analyses, and overviews of 
reviews that assessed the effectiveness of interventions to reduce breast cancer risk and mortality. We 
included research that assessed the effectiveness of breast cancer screening to reduce mortality among 
women and lifestyle interventions (weight, physical activity, and alcohol consumption) to reduce the risk of 
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developing breast cancer among women. Inclusion criteria were: 1) the article was a systematic review, 
meta-analysis or overview of reviews; 2) the article assessed breast cancer risk reduction interventions, 
and 3) the results could be generalized to the Canadian population. Articles pertaining to tobacco use 
reduction and cessation were not included given the emphasis public health departments in Canada 
already focus on tobacco use. Furthermore, we assessed the methodological quality of all relevant reviews 
and excluded all those assessed as having weak methodological quality (quality rating below 5 on a 10 
point scale). Assessment of inclusion was done independently by three reviewers (LG, MD, KD). Where 
discrepancies existed discussion occurred until consensus was reached. 
 
Assessment of Methodological Quality 

Relevant reviews were assessed for methodological quality by any two of the following 
independent reviewers using a pre-existing tool 33 that has been assessed for reliability 34(LG, MD, PR, 
KD). The ten criteria used to assess methodological quality were: 1) a clearly focused question was stated; 
2) inclusion criteria were explicitly stated; 3) a comprehensive search strategy described; 4) adequate 
number of years covered in the search; 5) description of level of evidence provided; 6) assessment of the 
methodological rigor of primary studies conducted and results described; 7) methodological quality of 
primary studies assessed by two reviewers and level of agreement between reviewers provided; 8) tests of 
homogeneity or assessment of similarity of results across studies conducted and reported; 9) appropriate 
weighting of primary studies conducted; and 10) author’s interpretation of results were supported by the 
data. Each criterion, worth one point each, was given equal weight in the overall methodological 
assessment score. Reviews were given an overall score out of 10 and classified into three categories: 
Strong, Moderate, and Weak. Reviews receiving an overall rating of seven or more were considered strong, 
those with a score of five or six, moderate, and those with four or less, weak. Discrepancies were resolved 
by discussion. 
 
Summary Statement Development  

Short summary statements (2-4 pages) outlining the issue that the review addressed; the results of 
the quality assessment; and the findings of the systematic review and implications for public health practice 
and policy were written for all of the reviews assessed as being of strong or moderate methodological 
quality. Three members of the research team (KD, LG and PR) wrote the summary statements and the 
principal investigator (MD) reviewed each for quality and comprehensiveness. These summaries were 
completed in July 2010. 
 
Data Extraction 

One member (LG) of the research team extracted data from the included reviews. Key findings 
were extracted from each review article along with important details of the studies included in the reviews 
(e.g. outcomes specific to sub-populations) and were categorized (e.g. screening strategies, lifestyle 
interventions). After extraction was complete, categorized findings were synthesized. MD acted as a 
second reviewer by checking what data LG had extracted from each review. Any disagreements were 
resolved through consensus.   
 
Recommendation Development 

Two members of the team (LG and MD) developed draft public health practice recommendations 
based on the synthesized evidence. A panel of experts in breast cancer prevention in the Canadian context 
was convened. Potential candidates were identified by contacting the Canadian Breast Cancer Foundation 
and reviewing the member lists of cancer organizations and by searching the internet for additional names. 
In addition, co-investigators contacted local experts for suggestions. Of forty experts invited, twenty-two 
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agreed to participate in the Delphi review process and 16 contributed to refining the recommendations that 
emerged from our synthesis of the evidence. The members of the expert panel represent Canadian 
Provincial Ministries, non-government cancer agencies, cancer researchers, physicians, and public health 
staff with responsibility for cancer prevention. See the Appendix for a complete list of expert panel 
members.  

An online Delphi method was used to assess the recommendations for relevance and 
appropriateness to public health practice in Canada and to rank the relative priority of each of the 
recommendations. An online system for reviewing the recommendations was created, and a link to the 
online system was sent to panellists via e-mail. Panellists were asked to review the first draft of 
recommendations and provide feedback in the form of a ‘vote’ as to whether or not each recommendation 
should be brought forward as a priority for public health intervention. Each recommendation was worded as 
an implication for practice; for example, “public health screening promotion interventions should identify and 
target high-risk populations”. For each recommendation, the online system provided panellists with the 
evidence summarized by the research team, including the type of intervention (screening, lifestyle, etc), 
author, title, methodological quality rating, and an overview of the evidence including statistical results, 
such as “access enhancing interventions resulted in a 19% increase in mammography use (95% CI 10.4 - 
27.4)”. Next to the evidence presented, panellists were given links to a summary of the reviews on health-
evidence.ca, as well as a link to the full-text version of the review from which data were drawn. Where free-
text versions were not available, copyright permissions were purchased in order to provide full pdf versions 
of all reviews that supported each recommendation. An example of the form completed by reviewers 
appears in Figure 2 below. 

Reviewers were asked to prioritize recommendations and sub-recommendations in a yes/no form, 
and to provide open-ended comments as part of their feedback.  These comments were then used to refine 
the recommendations for a second iteration of the content that was also made available online for 
reviewers with an e-mailed link distributed.  Based on expert panel feedback, the recommendations were 
revised and this process of feedback and refinement of the recommendations continued with two additional 
rounds of Delphi process review until consensus on the final set of recommendations was reached.  
 
RESULTS 

The searches of health-evidence.ca yielded 55 systematic reviews. Searches of MEDLINE yielded 
44 papers on alcohol consumption, and an additional 13 reviews and reports were identified by key 
informants. A total of 112 articles were reviewed for relevance.  

Of the 112 results, 15 were excluded for not being systematic reviews or meta-analyses, overviews 
or synopses of reviews, 46 did not assess breast cancer risk reduction interventions and/or report 
outcomes, and an additional 5 were excluded because the population studied was too dissimilar to 
Canadian women. An additional 12 reviews deemed relevant were excluded because they were assessed 
as being of low methodological quality. Of the remaining 34 reviews, 31 were systematic reviews and meta-
analyses, one was an overview of reviews, another was a synopsis of an overview, and one was a report. 
The 34 reviews are listed in Appendix A. 

Several of the reviews evaluated more than one intervention related to breast cancer risk 
reduction. Fourteen articles35-48 were focused on the effectiveness of breast cancer screening. Nine articles 
12;49-56 were focused on the association between modifiable risk factors and risk of breast cancer, and 
twenty-five articles 16;35-39;41;42;44;46;48;52;54-65 assessed the effectiveness of public health-relevant 
interventions to change behaviour including improving weight, exercise and limiting alcohol consumption.   

The following tables are the public health-relevant, evidence-based recommendations and sub-
recommendations that address breast cancer risk reduction in Canada. 
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Recommendation #1: Key target audiences for breast cancer prevention 
Recommendations Author, Year 

Public health breast cancer screening promotion should target women 50 to 
69 years of age. Public health initiatives should identify and target high risk 
and underscreened populations (where screening rates are low), including 
minority and women with low socio-economic status. 

Armstrong 2007 
Bailey 2005 
Denhaerynck 2003 
Edwards 2003 
Gotzsche 2009  
Granader 2008 
Han 2009 
Legler 2002 
Lord 2007 
Mandelblatt 2003 
Nelson 2009 
Noble 2009 
Ringash 2001 

Interventions should be culturally, literacy, and urban/rural sensitive. 
Armstrong 2007 
Bailey 2005 
Han 2009 

Individuals at greater than average risk are best identified in a clinical setting 
where individualized plans can be developed. 

Edwards 2003 
Legler 2002 

Women outside the main target group (e.g. women 39-49 years of age 
identified at high risk) should have access to high-quality screening. 

Armstrong 2007 
Granader 2008  
Lord 2007 
Mandelblatt 2003 
Ringash 2001  

Interventions for underscreened populations should address known specific 
barriers, for example, language and convenience. 

Bailey 2005 
Legler 2002 
Spadea, 2010 

Interventions that are peer-led have been shown to be effective. 
Bailey 2005 
Legler 2002 
Spadea, 2010 

Where costs (e.g. transportation, childcare, loss of work time) represent a 
barrier to screening participation, interventions to reduce costs should be 
implemented. 

Bailey 2005 
Legler 2002 
Spadea, 2010 

Strategies to attract immigrant women should be developed and evaluated. Denhaerynck 2003 
Legler 2002 

Balanced information regarding screening benefits and risks should be 
provided to aid women in deciding whether to participate in screening. 

Armstrong 2007 
Gotzsche 2009 
Noble 2009 

 
 

http://www.health-evidence.ca/articles/show/17141
http://www.health-evidence.ca/articles/show/17136
http://www.health-evidence.ca/articles/show/16210
http://www.health-evidence.ca/articles/show/16220
http://www.health-evidence.ca/articles/show/16333
http://www.health-evidence.ca/articles/show/18900
http://www.health-evidence.ca/articles/show/20077
http://www.health-evidence.ca/articles/show/15535
http://www.health-evidence.ca/articles/show/17702
http://www.health-evidence.ca/articles/show/15969
http://www.health-evidence.ca/articles/show/20186
http://www.health-evidence.ca/articles/show/19258
http://www.health-evidence.ca/articles/show/15654
http://www.health-evidence.ca/articles/show/17141
http://www.health-evidence.ca/articles/show/17136
http://www.health-evidence.ca/articles/show/20077
http://www.health-evidence.ca/articles/show/16220
http://www.health-evidence.ca/articles/show/15535
http://www.health-evidence.ca/articles/show/17141
http://www.health-evidence.ca/articles/show/18900
http://www.health-evidence.ca/articles/show/17702
http://www.health-evidence.ca/articles/show/15969
http://www.health-evidence.ca/articles/show/15654
http://www.health-evidence.ca/articles/show/17136
http://www.health-evidence.ca/articles/show/15535
http://www.health-evidence.ca/articles/show/20702
http://www.health-evidence.ca/articles/show/17136
http://www.health-evidence.ca/articles/show/15535
http://www.health-evidence.ca/articles/show/20702
http://www.health-evidence.ca/articles/show/17136
http://www.health-evidence.ca/articles/show/15535
http://www.health-evidence.ca/articles/show/20702
http://www.health-evidence.ca/articles/show/16210
http://www.health-evidence.ca/articles/show/15535
http://www.health-evidence.ca/articles/show/17141
http://www.health-evidence.ca/articles/show/16333
http://www.health-evidence.ca/articles/show/19258
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Recommendation #2: Key breast cancer risk factors to modify 
Recommendations Author, Year 

Public health breast cancer prevention should include lifestyle interventions to 
address modifiable risk factors that may reduce breast cancer risk. 
Recognizing that risk factors for breast cancer are common with other chronic 
diseases, a comprehensive chronic disease prevention strategy (that includes 
breast cancer prevention) is recommended. 

Asikainen 2004 
Brunner 2007 
Foster 2005 
Heath 2006 
Ogilvie 2004 
Pignone 2003 
Thorogood 2007 

Interventions should aim to increase physical activity, improve nutrition, and 
reduce alcohol consumption; interventions may combine these lifestyle 
outcomes.  

Asikainen 2004  
Brennan 2010 
Brunner 2007  
Cummings 2009 
Foster 2005 
Ogilvie 2004 
Pignone 2003 
Thorogood 2007 

Interventions should aim to change policy to improve population lifestyles. Heath 2006 
 
 
Recommendation #3: Effective public health breast cancer prevention interventions 
Recommendations Author, Year 
Intervention strategies that are effective in changing behaviour related to 
breast cancer risk reduction include:  

Interventions to improve knowledge, attitudes, awareness, and/or beliefs 
about the importance of breast screening. Changing attitudes and beliefs may 
require interventions that include individualized counselling.  

Edwards 2003 
Pignone 2003 
Han 2009 
Spadea, 2010 

Personal breast cancer risk factor assessment, especially for high-risk 
women. Edwards 2003 

Invitations to mammography (though this is less effective for underscreened 
populations), phone calls, and educational material. 

Bailey 2005 
Bonfill 2001 
Denhaerynck 2003 
Spadea, 2010 

Interventions targeted to practitioners, and para-professionals that aim to 
improve screening compliance/ attendance, and: 

• Include information to help identify patients who will most likely 
benefit from screening. This could include information on local 
underscreened populations.  

• Physician reminder and recall systems that identify who is due and/or 
overdue for screening, 

• Provide patient-targeted information that could be distributed through 

Armstrong 2007 
Baron, 2010 
Bonfill 2001 
Gotzsche 2009 
Mandelblatt 2003 
Mandelblatt 1999 
Noble 2009 
Spadea, 2010 

http://www.health-evidence.ca/articles/show/16165
http://www.health-evidence.ca/articles/show/16184
http://www.health-evidence.ca/articles/show/17851
http://www.health-evidence.ca/articles/show/16887
http://www.health-evidence.ca/articles/show/16330
http://www.health-evidence.ca/articles/show/16128
http://www.health-evidence.ca/articles/show/17225
http://www.health-evidence.ca/articles/show/16165
http://www.health-evidence.ca/articles/show/16184
http://www.health-evidence.ca/rbcr/article3
http://www.health-evidence.ca/articles/show/17851
http://www.health-evidence.ca/articles/show/16330
http://www.health-evidence.ca/articles/show/16128
http://www.health-evidence.ca/articles/show/17225
http://www.health-evidence.ca/articles/show/16887
http://www.health-evidence.ca/articles/show/16220
http://www.health-evidence.ca/articles/show/16128
http://www.health-evidence.ca/articles/show/20077
http://www.health-evidence.ca/articles/show/20702
http://www.health-evidence.ca/articles/show/16220
http://www.health-evidence.ca/articles/show/17136
http://www.health-evidence.ca/articles/show/15303
http://www.health-evidence.ca/articles/show/16210
http://www.health-evidence.ca/articles/show/20702
http://www.health-evidence.ca/articles/show/17141
http://www.health-evidence.ca/articles/show/20630
http://www.health-evidence.ca/articles/show/15303
http://www.health-evidence.ca/articles/show/16333
http://www.health-evidence.ca/articles/show/15969
http://www.health-evidence.ca/articles/show/15559
http://www.health-evidence.ca/articles/show/19258
http://www.health-evidence.ca/articles/show/20702
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physicians.  
• Provide balanced information regarding screening benefits and risks 

to support women in deciding whether to participate in screening.  
Mass media campaigns designed to increase awareness and promote 
screening, especially for underscreened populations.  

Grilli 2002 
Legler 2002 

Specific to physical activity promotion, community-scale and street-scale 
urban design and land use regulations, policies, and practices (e.g., street 
design, pedestrian friendly designs).  

Heath 2006 

Interventions that are peer-led have been shown to be effective at increasing 
physical activity. Webel, 2010 

Dietary advice (especially in a clinic setting), and nutrition education 
interventions in church and worksite settings.  

Pignone 2003 
Thorogood 2007 

Alcohol reduction interventions including policies: making alcohol more 
expensive and less available; banning of alcohol advertising; drink-driving 
countermeasures; and individually directed interventions to drinkers already at 
risk. School-based alcohol prevention education does not reduce harm, but 
public information and education programmes can increase attention to 
alcohol on public and political agendas. 

Anderson 2009 
Beaglehole 2009 
Cummings 2009 
Ellison 2001 
Collaborative Group on 
Hormonal Factors in Breast 
Cancer 2002 
Smith-Warner 1998  
WHO, 2011 

 
 
 

http://www.health-evidence.ca/articles/show/15456
http://www.health-evidence.ca/articles/show/15535
http://www.health-evidence.ca/articles/show/16887
http://www.health-evidence.ca/articles/show/20350
http://www.health-evidence.ca/articles/show/16128
http://www.health-evidence.ca/articles/show/17225
http://www.health-evidence.ca/rbcr/article1
http://www.health-evidence.ca/rbcr/article2
http://www.health-evidence.ca/rbcr/article3
http://www.health-evidence.ca/rbcr/article4
http://www.health-evidence.ca/rbcr/article5
http://www.health-evidence.ca/rbcr/article5
http://www.health-evidence.ca/rbcr/article5
http://www.health-evidence.ca/rbcr/article6
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