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Executive Summary

Burden of Disease

Results

Breast cancer is the leading incident cancer and second
leading cause of cancer death in Canadian women.! While
breast cancer can be diagnosed at any age, more than 90%
of all new cases occur in women aged 50 years or older.
Since the mid-1990s age-adjusted breast cancer incidence
has remained stable, while age-adjusted breast cancer
mortality has decreased.?

Screening for Breast Cancer

It has been demonstrated unequivocally that mammography
screening reduces breast cancer mortality. Currently in Canada,
it is recommended that average risk women aged 50 to 74
years be screened with mammography every two to three
years.? Organized screening uses a centralized and systematic
approach for the identification and invitation of the target
population, provision of the screening examination, follow-up
of abnormalities detected at screening, recall after a normal
or benign screening episode, and monitoring and evaluation.?
Screening that is delivered through organized programs has
a greater potential to reduce cancer mortality, to be
cost-effective, and to reduce the potential harms associated
with screening compared with opportunistic screening.*

Quality Indicators

Monitoring and evaluation of organized breast cancer
screening programs provides an opportunity to understand
the impact of organized breast cancer screening programs on
breast cancer morbidity and mortality, as well as the potential
harms associated with screening. This report presents quality
indicators for organized breast cancer screening programs
in Canada. The quality indicator framework includes indicators
within five domains: coverage, follow-up, quality of screening,
detection, and disease extent at diagnosis. Data are presented
for all indicators for screen years 2011-2012, and a limited
number of indicators for screen years 2013-2014. Data are
provided for all ten Canadian provinces and Northwest
Territories. Extended time trends are presented for four
quality indicators in the Special Topic section.

More than 2.5 million screening mammograms were delivered
to women aged 50 to 69 years through organized breast
cancer screening programs in Canada in 2011-2012. A number
of indicators in this report have remained relatively stable
over time. While participation has increased gradually over
the longer term, it has been stable at approximately 54%
since 2011 and remains below the national target of 270%.
Retention rates are also stable and remain substantially
below the national target of 275% within 30 months of an
initial screen and 290% within 30 months of a subsequent
screen. Sensitivity has exceeded 80% since at least 2004,
and both initial and subsequent invasive cancer detection
rates have remained stable, with the detection rate for
subsequent screens regularly meeting the national target
of >3 per 1,000 subsequent screens.

Other indicators have changed over time. Abnormal call
rate has increased over time and has not met the national
target of <10% for initial screens and <5% for subsequent
screens for several years. Time to first diagnostic assessment
(national target: 290% within three weeks) and time to
definitive diagnosis following an abnormal screen (national
target: 290% within five weeks if no tissue biopsy is
performed, 290% within seven weeks if a tissue biopsy is
performed) have improved, but still fall well below the
national targets with only 66.1% of women receiving a first
diagnostic assessment within three weeks, 79.1% reaching
a definitive diagnosis within five weeks when no biopsy is
required, and 54.9% reaching a definitive diagnosis within
seven weeks when a biopsy is required. While the rate of
non-malignant biopsies increased slightly overall, the
percentage of these biopsies that were open has decreased
substantially since 2004. Positive predictive value has
decreased steadily since 2007, though it continues to meet
the national target of 26% for subsequent screens. The
rate of post-screen invasive cancers has fluctuated, but
has demonstrated a slight overall increase resulting in the
national target of <6 per 10,000 person years within 12
months of the screening date and <12 per 10,000 person-
years from 12 to 24 months of the screening date being
unmet in the most recent reporting years.
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Executive Summary

Future Directions

While national targets within some quality indicator
domains are consistently met, abnormal call rates exceed
the national target values and continue to increase. This
means that an increasing number of Canadian women who
do not have breast cancer are being subject to the harms
of diagnostic tests. Abnormal call rates can be impacted
by numerous population, provider and technological
characteristics. The exact reasons for the upward trend
observed in abnormal call rates are not clear at this time;
however, it is likely that several provider-related (e.g.
radiologist experience and reading volumes) and
technological (e.g. the large scale shift from screen-film to
digital mammography) factors have contributed.

Continued improvement is necessary to maintain the
benefits of screening while minimizing potential harms.
Increasing minimum reading volume requirements for
radiologists and the provision of regular audit feedback
may help to remediate abnormal call rate. Accreditation

of screening facilities by the Canadian Association of
Radiologists’ Mammography Accreditation Program can also
ensure that minimum standards for personnel qualifications
and experience, equipment, quality control and assurance,
image quality and radiation dosing are met. Alternative
imaging technologies such as digital breast tomosynthesis
also continue to be evaluated and may have a future role
in screening and/or diagnostic assessment.

Current national targets for quality indicators may require
evaluation and refinement in light of the changes to
screening technology and breast cancer screening
recommendations that have ensued since they were last
updated in 2013. The wide variation observed in most
quality indicators by age group also indicates the need to
consider the development of age-specific targets.

Programs should strive to achieve and maintain strong
administrative structures for service delivery, robust
frameworks for quality assurance and control, and
comprehensive program evaluation. Program policies
should be regularly reviewed and adapted to reflect the
best available evidence for clinical practice and technology
wherever possible.

Breast Cancer Screening in Canada: Monitoring & Evaluation of Quality Indicators — Results Report 3



Introduction

Burden of disease

In 2016, an estimated 25,700 Canadian women will be
diagnosed with breast cancer and 4,900 women will die
from breast cancer.! This makes breast cancer the leading
incident cancer and second leading cancer cause of death
in Canadian women.

Of the known risk factors for breast cancer, age has the
strongest influence on incidence; more than 90% of all
new cases occur in women aged 50 years or older.! High
breast density,>® a first-degree family history of breast
cancer,”® a history of a high-risk type of benign breast
disease,® and radiation exposure to the chest'®'! are also
strong risk factors for breast cancer. Despite a relatively
smaller impact on breast cancer risk, studies have
demonstrated that a substantial proportion of breast
cancer cases can also be attributed to hormonal,
reproductive, lifestyle, and environmental factors.'>**

Age-standardized breast cancer incidence rose in Canada
between 1980 and the early 1990s, likely resulting from
increased detection due to the uptake of mammography
screening, as well as long-term changes in the prevalence
of oral contraceptive use, obesity, and hormonal factors
such as late age at first pregnancy.® Since 1992, age-
standardized breast cancer incidence has remained
relatively stable at approximately 130 cases per 100,000
(Figure 1). Age-standardized breast cancer mortality
declined by 35%, from 40.7 deaths per 100,000 in 1992 to
26.4 deaths per 100,000 in 2011 (Figure 1). This decline was
likely due to both improved breast cancer treatment and
increasing rates of participation in breast cancer screening.

FIGURE 1

Age-standardized breast cancer incidence and
mortality rates in women, Canada, 1992 to 2012
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General: Age-standardized to the 2011 Canadian population.

Data source: Statistics Canada, Canadian Cancer Registry and Vital Statistics
Death Database.
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Introduction

Screening for breast cancer

Prevention is an essential component of cancer control.

As such, prevention activities are critically important for
reducing the burden of cancer in Canada. Many of the
strongest known risk factors for breast cancer are
unmodifiable (e.g. age, family history) or not easily modifiable
(e.g. reproductive factors). It has been estimated, however,
that more than 20% of breast cancers may be attributable
to modifiable risk factors which are amenable to primary
prevention efforts, such as alcohol consumption, overweight
and obesity, and physical activity.'*'*® In addition, early
detection of breast cancer combined with effective treatment
can significantly reduce mortality from breast cancer.

Evidence for the Effectiveness of Breast Cancer Screening

Evidence from randomized controlled trials (RCTs) has
demonstrated a statistically significant, 21% reduction in
breast cancer mortality attributable to regular
mammography screening in women aged 50 to 69 years.?
While the 32% mortality reduction observed for women
aged 70 to 74 years was statistically non-significant, the
absolute benefits of mammography screening are likely to
be similar to those for women aged 50 to 69 years owing
to the higher absolute risk of breast cancer in this age
group.? While a significant mortality reduction of 15% was
demonstrated for women aged 39 to 49 years, the number
of false-positives and unnecessary diagnostic tests is
higher for these women, which may outweigh the
mortality benefit of screening.?

Breast Cancer Screening Recommendations

In 1994, the Canadian Task Force on the Periodic Health
Examination (now the Canadian Task Force on Preventive
Health Care) recommended that women aged 50 to 69
years undergo screening for breast cancer with
mammography and clinical breast examination (CBE) every
1 to 2 years, and recommended against screening women
aged 40 to 49 years.’ In 2001, the Task Force released an
update for women aged 40 to 49 years, finding insufficient
evidence to recommend for or against screening average
risk women in this age range with mammography.?° In 2011,
the Task Force updated the evidence that was reviewed by
the United States Preventive Services Task Force in 2009
and released a full update to its 1994 screening guidelines.?
Currently in Canada, it is recommended that average risk
women aged 50 to 74 years be screened with mammography
every two to three years. The Canadian Task Force also
recommends against screening average risk women aged

40 to 49 years with mammography or average risk women
of any age with breast magnetic resonance imaging (MRI),
CBE, and breast self-examination. The United States
Preventive Services Task Force released a subsequent update
in 2016, recommending biennial screening mammography
for women aged 50 to 74 years.?* The U.S. Task Force also
recommends that the decision to start screening
mammography in women prior to age 50 years should be
individual and concluded that current evidence is insufficient
to assess the benefits and harms of screening in women
75 years of age or older, screening with digital breast
tomosynthesis as a primary screening method, and adjunctive
screening with ultrasound, MRI, tomosynthesis or other
methods in women identified to have dense breasts.”

Benefits and Potential Harms of Screening

The overall goal of breast cancer screening is to reduce
mortality from breast cancer. Early detection may also
prevent morbidity associated with advanced stages of
breast cancer.

While the benefits of breast cancer screening can be
significant, it is important to understand that there are also
risks. Overdiagnosis (the detection of cancers that would
not have become clinically apparent during an individual’s
remaining lifetime) can occur because diagnostic tests
cannot currently distinguish between breast cancers that
will progress to be life-threatening and those that will not
cause harm. Mammography is also not a perfect test;
breast cancers may be missed for technical or interpretive
reasons (false negative results), and false-positive results
may lead to unnecessary additional imaging or biopsy.
Mammography also exposes women to very low doses of
ionizing radiation to the chest. While the effective dose
during a single screening episode is much lower than that
which could directly induce a cancer, repeated exposures
over time may increase the risk of breast cancer.

Breast Cancer Screening in Canada: Monitoring & Evaluation of Quality Indicators — Results Report 5



Introduction

Mammography Technology

Screening Approaches

Two types of mammography are currently used for breast
cancer screening in Canada: screen-film mammography
(SFM) and digital mammography. Digital mammography
may offer additional benefits for breast screening,
particularly for imaging breasts with high mammographic
density. For example, digital detectors have a wider
dynamic range, resulting in increased contrast resolution
compared with SFM. Lower doses of radiation can also be
used for imaging with a digital mammography system.
Performance may depend on the type of digital imaging
system used. There are also two distinct types of digital
technology: direct radiography (DR) and computed
radiography (CR). With DR, the detector is integrated into
the mammographic unit and the digital image is processed
and displayed instantaneously. With CR, the detector is
cassette-based and removable, and the image is generated
by an external reading device.??

A large study conducted within the Ontario Breast Screening
Program demonstrated important differences in performance
between the two types of digital mammography. While
cancer detection and sensitivity were similar for SFM and
digital DR, performance on these measures was significantly
lower for digital CR.%2*** A subsequent study conducted
within the French national breast cancer screening program
similarly demonstrated a significantly lower cancer detection
rate for CR relative to SFM.?> Conversely, a study conducted
within the Québec Breast Cancer Screening Program found
that cancer detection rates were comparable across
technology types, but a small statistically significantly
increase in abnormal call rates for CR and DR relative to
SFM was noted.?®

In Canada, screening for breast cancer can occur within a
cancer screening program (organized screening) or outside
of such a program (opportunistic screening). Organized
screening uses a centralized and systematic approach for
the identification and invitation of the target population,
provision of the screening examination, follow-up of
abnormalities detected at screening, recall after a normal
or benign screening episode, and monitoring and evaluation.?
Essential components of the organized approach to screening
in Canada include the provision of consistent, high quality
service, effective monitoring of program elements,
integration of the screening program with diagnostic and
treatment services, and high enrolment and participation.?

Screening delivered through organized programs has a greater
potential to reduce cancer mortality, to be cost-effective,
and to reduce the potential harms associated with screening
compared with opportunistic screening.* A 2014 study that
pooled data from seven organized breast cancer screening
programs in Canada found that breast cancer mortality
was 40% lower than expected for women who participated
in a provincial breast cancer screening program compared
with non-participating women.?’

Breast Cancer Screening in Canada: Monitoring & Evaluation of Quality Indicators — Results Report



Introduction

Organized Breast Cancer Screening in Canada

History does not have an organized screening program at this time
but provides limited opportunistic screening in select

On the basis of RCT evidence of the efficacy of circumstances. Organized programs provide asymptomatic,

mammography screening, Canadian provinces and average risk women with no prior diagnosis of breast

territories began to implement organized screening cancer aged 50 and 69 years with a bilateral, two-view

programs in the late 1980s and early 1990s. Organized mammogram. Some programs include clinical breast

breast cancer screening programs now exist in all examinations (CBE) as part of screening. Program-specific

provinces, the Northwest Territories, and Yukon. Nunavut policies are described in Table 1.

TABLE 1

Average risk breast cancer screening programs for women aged 40+ years, 2011 to 2012 screen years

Program practices for women age 40+

Province/ Program Clinical breast
territory inception examination A Accept Recall
40-49 Yes Annual
Northwest 2003 No| 50-69 Yes|  Biennial
Territories
70+ Yes Biennial
40-49 Yes None
Yukon 1990 No | 50-69 Yes Biennial
70+ Yes Biennial
40-49 Yes Annual
iti 50-69 Yes Biennial
British 1988 No
Columbia 70-79 Yes Biennial
80+ With physician referral None
40-49 With physician referral for first screen Annual
50-69 Yes Biennial
Alberta 1990 No —
7074 Yes Biennial
75+ Yes None
40-49 No N/A
50-69 Yes Biennial
Saskatchewan 1990 No : 5 5 —
70-74 Accept if previously enrolled in program Biennial
75+ Yes None
40-49 | Accept to mobile unit with physician referral Biennial
50-69 Yes Biennial
Manitoba 1995 No
7074 Yes Biennial
75+ Yes None

Breast Cancer Screening in Canada: Monitoring & Evaluation of Quality Indicators — Results Report 7



Introduction

Program practices for women age 40+

Province/ Program Clinical breast

territory inception examination Accept Recall
50-69 Yes Biennial
Ontario 1990 Yes | 70-74 Yes Biennial
75+ With physician referral None
Québec 1998 No | 50-69 Yes Biennial
40-49 With physician referral None
New Brunswick 1995 No | 50-69 Yes Biennial
70+ With physician referral None
40-49 Yes Annual
Nova Scotia 1991 Yes | 50-69 Yes Biennial
70+ Yes None
40-49 Yes Annual
Prince Edward 50-69 Yes Biennial
Island 1998 No 70-74 Yes Biennial
75+ No N/A
40-49 No N/A
2:;”::;:‘:0:::" 1996 Yes | 50-69 Yes|  Biennial
70+ Accept if previously enrolled in program None

Breast Cancer Screening in Canada: Monitoring & Evaluation of Quality Indicators — Results Report



Introduction

Canadian Breast Cancer Screening Network (CBCSN)

The Screening Process

In December 1992, the Canadian federal government
launched the first phase of the Canadian Breast Cancer
Initiative (CBCI). The CBCl included 25 million dollars over
five years and included the Canadian Breast Cancer
Screening Initiative (CBCSI) among its priorities. Federal
funding has continued for the CBCS, initially through
Health Canada, and then the Public Health Agency of
Canada (PHAC). As of April 1, 2013, PHAC transferred the
hosting of the CBCSI to the Canadian Partnership Against
Cancer (CPAC). During this transfer, several key changes
were made to the organizational structure of the CBCSI.
The formal National Committee is now known as the
Canadian Breast Cancer Screening Network (CBCSN). The
former Database Management Committee (DMC) and former
Database Technical Subcommittee were amalgamated into
the Monitoring & Evaluation (M&E) Working Group.

Monitoring and evaluation of organized breast cancer
screening programs through the systematic collection,
analysis, and interpretation of data allows for continuous
screening program improvement. The Canadian Breast
Cancer Screening Database (CBCSD) was established in
1993 and is operated and maintained by PHAC on behalf
of the CBCSN. Participating provincial and territorial
screening programs contribute data to the national database
while retaining full ownership and unrestricted rights over
their data. The CBCSD contains screen-level data from
program inception forward, including: demographic
characteristics, risk factors, the screening test, screening
results and subsequent referral, diagnostic tests, outcomes,
and cancer information are collected. An exception is the
program in Québec, which submits aggregate data for
diagnostic tests and procedures (see Appendix A for
additional information). Yukon does not currently submit
records to the CBCSD. The CBCSD provides a method to
compare organized breast screening programs in a
standardized manner at a national level.

The M&E Working Group of the CBCSN is responsible for
developing and maintaining a set of quality indicators
(Appendix A, Report from the Evaluation Indicators
Working Group), and reporting on them in a regular
manner by means of the CBCSD; managing data access
requests to the CBCSD, including those for research; and
supporting PHAC in maintaining the CBCSD.

Breast Cancer Screening in Canada: Monitoring & Evaluation of Quality Indicators — Results Report

Organized breast cancer programs in Canada typically
involve four steps:

1. Identification and invitation of the target population;
2. Provision of a screening test;

3. Follow-up of any abnormalities detected at the
screening test; and

4. Recall after a normal or non-malignant
screening outcome.

Several methods are used to encourage women to be
screened including population-based invitations, physician
education to increase referrals, and mass-media
campaigns. Women may participate in an organized
program through self-referral or physician referral.

Screening mammograms are provided both at fixed
and mobile sites. Fixed sites are located in larger urban
areas while mobile sites are used to provide service to
rural and remote communities and to supplement
services at fixed sites.

Screening results are provided to the woman and her
primary health care provider. Women who have normal
screening results are invited back for subsequent
screening through a recall letter. Most programs recall
women every two years; however, some exceptions are
made and programs may recall women on an annual basis
depending on their age, breast density, family history, or
results of previous mammograms. After a normal
screening result, women are encouraged to follow-up with
their health care provider if they become symptomatic
prior to their next scheduled screening visit.

When the screening mammogram is abnormal, the
woman’s health care provider or the screening program
coordinates the required follow-up diagnostic tests. This
process varies by region. The follow-up process is
complete when a final diagnosis of cancer or normal/
non-malignant is determined (Figure 2).

In addition to the systematic process through which a
woman moves through an organized breast cancer
screening program, organized screening offers additional
advantages over opportunistic breast cancer screening
including population-based recruitment, automatic recall
and reminders for subsequent screening, coordinated
follow-up for abnormal screening results, systematic
quality assurance, and the ability to provide monitoring
and evaluation of program quality.


https://content.cancerview.ca/download/cv/prevention_and_screening/screening_and_early_diagnosis/documents/guidelinemonitoringbreastpdf?attachment=0
https://content.cancerview.ca/download/cv/prevention_and_screening/screening_and_early_diagnosis/documents/guidelinemonitoringbreastpdf?attachment=0
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FIGURE 2
Pathway of an organized breast cancer screening program in Canada

— Within program - == QOutside program #* Relevant evaluation indicator

PROGRAM PROMOTION TARGETING ASYMPTOMATIC WOMEN AGED 50-69°
Media campaign, Population-based invitations, Physician education,
Personal invitation to screening or recall for subsequent screens

Participation rate,
* Retention rate,
Annual screening rate

Program screening visit

* Time from screen to
notification of results

NORMAL Communicate result to
participant and physician

ABNORMAL
Abnormal call rate,
v * Time from abnormal screen

--------------------- Non-malignan . X .
i o. alignant to first diagnostic assessment
biopsy rate

*

A Diagnostic follow-up

1
H Cancer detected
E outside of program

* Post screen * Time from abnormal
invasive screen to final diagnosis
cancer rate®

Program Detected
Cancer®

»

Invasive and in situ cancer
detection rates, Screen-detected
invasive tumour size, Proportion
of node negative screen-detected
invasive cancer, Positive
predictive value of the screening
mammography program

Bemmmmmmmmmmme <+ Normal/benign®

a Some women also undergo screening (opportunistic screening or diagnostic mammograms) and are diagnosed with cancer outside program.
b Breast screening programs obtain final diagnoses from sources such as physicians, pathology reports, and cancer registries.
c Cancers detected six-months after a screening event are considered to be post screen cancers at the national level.
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Quality Indicator
Framework

The findings presented in this report will assist in the advancement
of program development and quality monitoring of organized breast
cancer screening programs throughout Canada.

Monitoring and evaluation of organized screening
programs is essential to ensure that Canadian women
receive high quality cancer screening services. Delivery of
high quality services results in the reduction of morbidity
and mortality from breast cancer while minimizing
potentially harmful effects of screening. The results of
monitoring and evaluation using the CBCSD can be used to
enhance the quality of organized breast cancer screening
programs in Canada.

In order to provide fair evaluation for Canadian organized
breast screening programs, standardized methods of
evaluation have been developed. For detailed information
about the indicators presented in this report please refer
to Appendix A, and the Report from the Evaluation
Indicators Working Group.

The quality indicators presented in this report are
organized into the following five domains:

1. Coverage (participation rate, retention rate, annual
screening rate)

2. Follow-up (abnormal call rate, diagnostic assessment,
diagnostic interval);

3. Quality of screening (non-malignant biopsy rate, positive
predictive value of the screening mammography program,
sensitivity of the screening mammography program,
post-screen invasive cancer rate);

4. Detection (in situ cancer detection rate, invasive cancer
detection rate, percent ductal carcinoma in situ);

5. Disease extent at diagnosis (screen-detected invasive
tumour size, proportion of node negative screen-detected
invasive cancers).

Many of the quality indicators presented here only
provide meaningful information when considered in
relation to each other and in a broader context. In some
cases, meeting ideal targets involves achieving a balance
rather than continually working to increase or decrease a
particular rate or indicator.

Breast Cancer Screening in Canada: Monitoring & Evaluation of Quality Indicators — Results Report 11



Quality Indicators

Organized breast cancer screening programs across Canada have
evolved at different rates and are shaped by many provincial and
territorial characteristics, including the adoption of different screening
models and technologies. The results that follow should be

interpreted within this context.

Coverage

Optimal benefits of organized breast cancer screening

are realized through sufficient participation and retention.
Many factors can influence participation and retention,
such as acceptability, accessibility, promotion of screening,
and program capacity. It is important to note that the
participation rates reported here do not include opportunistic
screening that occurs outside of organized breast

cancer screening programs.

Participation Rate

Participation rate is the percentage of women who have a
screening mammogram within a 30-month period, as a
proportion of the target population.

National target (50 to 69 years): >70% of the target
population within 30 months.

More than 2.5 million screening mammograms were
delive