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Abstract

Introduction: Participation rate is an important indicator for a screening program’s effec-
tiveness; however, the current approach to measuring participation rate in Canada is not
comparable with other countries. The objective of this study is to review the measurement
of screening mammography participation in Canada, make international comparisons, and
propose alternative methods.

Methods: Canadian breast cancer screening program data for women aged 50 to 69 years
screened between 2004 and 2006 were extracted from the Canadian Breast Cancer Screening
Database (CBCSD). The fee-for-services (FSS) mammography data (opportunistic screening
mammography) were obtained from the provincial ministries of health. Both screening
mammography program participation and utilization were examined over 24 and 30 months.

Results: Canada’s screening participation rate increases from 39.4% for a 24-month cut-off
to 43.6% for a 30-month cut-off. The 24-month mammography utilization rate is 63.1% in
Canada, and the 30-month utilization rate is 70.4%.

Conclusion: Due to the differences in health service delivery among Canadian provinces,
both programmatic participation and overall utilization of mammography at 24 months and
30 months should be monitored.

Keywords: breast, mammography, early detection of cancer, breast cancer, cancer,
program participation, program utilization, screening

Introduction

Breast cancer is the second leading cause of
death by cancer among Canadian women.!
About 23 200 women were projected to be
diagnosed with breast cancer in 2010, and
5300 women to die from the disease.! Scree-
ning for breast cancer is widely viewed as a
beneficial health intervention, especially for
women aged 50 to 69 years. Randomized con-
trolled trials and meta-analyses suggest that
programmatic screening reduces mortality by
between 25% and 30%;*° however, routine

reporting has proven difficult. Reducing mor-
tality in the population eligible for screening
is directly related to the rate of participation.’
As a result, using participation as an interim
measure provides a more practical opportu-
nity for routine reporting by programs.

No standardized measure exists for partici-
pation in screening mammography. Defining
screening participation rates outside of trial
settings is complicated by the types of mam-
mography service delivery, which can be both
organized breast cancer screening programs

and other healthcare facilities. Organized
breast cancer screening programs identify
and invite eligible women and provide a
screening examination (typically a bilateral
2-view screening mammogram on a biennial
basis), follow-up of any abnormality, and
recall after a normal or benign examination.

How participation is calculated nationally
and internationally varies substantially, as
do recommended screening intervals and
retention. This further complicates routine
reporting. Despite this, most programs con-
sistently report on program participation;
they have adopted a target of 70% participa-
tion based on assumed mortality reduction.®

Because of the wide variation in reporting
on participation in screening mammography
and the interest in determining the most
appropriate method of such reporting, the
Canadian Partnership Against Cancer formed
a working group to (1) review the rationale
for the 70% participation rate target for wo-
men aged 50 to 69 years and (2) propose
alternative methods for calculating routine
(biennial) mammography utilization that
would more comprehensively reflect the way
in which Canadian women receive screen-
ing mammography.

Methods

The working group completed a review of
selected literature on participation rates in
breast cancer screening programs to identify
the range of definitions and calculations of
participation used by programs in different
countries. We selected two definitions for the
calculations: programmatic participation, the
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proportion of women aged 50 to 69 years
screened in an organized breast cancer
screening program in a defined period of
time among the total population of women
of that age (obtained from census data); and
overall utilization, the combined proportion
of women aged 50 to 69 years receiving
bilateral mammography (including screening
mammography in organized programs, scree-
ning mammography outside of organized
programs, or bilateral diagnostic mammo-
graphy outside of organized programs in
provinces that do not have non-program
screening mammography billing code) among
the total population of women aged 50 to
69 years (obtained from census data).

The Canadian Breast Cancer Screening Data-
base (CBCSD) provided data on program-
matic screening. The details of individual
programs and methods of data collection for
the CBCSD are described in detail elsewhere.’
Provincial ministries of health provided data
for fee-for-services (FSS) claims by physicians

for mammography services (opportunistic
screening mammography). Calculations were
performed for the data years 2004 to 2006,
the most recent available from both the
CBCSD and FFS data sources. Where possi-
ble, data from organized screening and FFS
were cross-referenced to eliminate duplica-
tion; only a very small number of duplicate
screens were found. The analysis included
data from seven provinces: British Columbia,
Alberta, Saskatchewan, Manitoba, Ontario,
Quebec, and Newfoundland and Labrador.
Statistics Canada’s Canadian Community
Health Survey (CCHS) provided self-report
data on 24-month screening mammography.’

Two screening intervals, 24 and 30 months,
were selected as defined periods for assess-
ing programmatic participation and overall
utilization of breast cancer screening pro-
grams. The 24-month interval represents
a strict interpretation of screening interval
recommendations and performance targets,
while the 30-month interval reflects more

TABLE 1

realistic adherence to screening interval
recommendations.

Results

International breast cancer screening
programs show considerable differences
in their organization, screening modal-
ities, recruitment methods and target
age groups;'®'® these are likely to affect
comparison of participation (Table 1). In
Canada, organized programs report upon
the participation of women aged 50 to
69 years based on a denominator of first-
and second-year populations averaged
from census estimates (Table 2). The
cumulative probability of returning to a
mammography screening program (the
reten-tion rate) in Canada, for example,
shows that only approximately 30% of
the screening population undergo their
screening mammography at the strict
interval of 24 months (Figure 1).

Overview of screening programs guidelines and calculation of participation'®'®

Country Canada Australia New Zealand European United Kingdom Hungary
Organization Provincial National National — National National
Recruitment method Volunteer Volunteer/invitation  Volunteer/invitation Invitation Invitation Invitation
Tardet age range, years 50-69 50-69 50-69 50-69 50-70 45-65

Participation numerator

Number of women
screened in a 2-year
period

Number of women
screened in a 2-year
period

Number of women
screened in a 2-year
period

Number of invited
women screened

Invited population

Number of invited
women screened in
a 12-month period

Invited population

Number of invited
women screened in
a 2-year period

Invited population

Participation denominator 1% and 2™ year Average of Smoothed
populations 2-year estimated census population
averaged from population on estimates over
census/forecast June 30 2 years

Target participation rate >70% >70% > 70% of women

aged 45-69 years

Acceptable: > 70%
Desirable: > 75%

in a 12-month
period

in a 2-year period

Minimum: > 70%
Target: > 80%

Acceptable: > 70%
Desirable: > 75%

Notes: In addition to accepting volunteers, some Canadian provinces also send letters of invitation to the target population. This differs from Australia and New Zealand, where all programs
accept volunteers and send letters of invitation, and from the United Kingdom and Hungary, where only women who receive a letter of invitation are accepted.

Participation in programmatic breast cancer
screening was 39.4% (24-month interval)
and 43.6% (30-month interval) in Canada.
When utilization was calculated by incor-
porating FFS screening, the estimates rose
t0 63.1% and 70.4% respectively (Table 3).
The 30-month utilization estimate is close
to the 70% target set by most countries,
while the 24-month utilization estimate
closely approximates the CCHS self-reported
screening by Canadian women. Increases in
programmatic participation and overall
utilization were accrued by using a 30-month
period; however, these increases varied pro-
vincially between 3.3% and 15.7% (Table 3).

TABLE 2
Breast screening programs in Canada: usual practices in 2004 and 2006

Province Program  Target age Availability of CBE offered
start date  group, years  mobile screening
British Columbia 1988 50-69 Yes No
Alberta 1990 50-69 Yes No
Saskatchewan 1990 50-69 Yes No
Manitoba 1995 50-69 Yes No?
Ontario 1990 50-69 Yes Yes®
Quebec 1998 50-69 Yes No
Newfoundland and Labrador 1996 50-69 No Yes¢

Abbreviations: CBE, clinical breast examination.

 Nurse or technologist provided CBE service until October 2005.

b Nurse provides CBE at 52% of sites.
¢ Nurse completes CBE.
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Discussion

Accurate estimates of participation in
screening mammography are essential to
determine the impact of screening on mor-
tality. Reports on participation indicators
(programmatic screening, utilization and
self-reports) must consider the context, the
limitations in the methodology of calcula-
tion and the screening interval (24 versus
30 months), and the practices of the pro-
grams being compared.

All the methods available in the Canadian
context have limitations. The current practice
of reporting only programmatic screening
excludes a substantial amount of screening
mammography, leading to substantial under-
estimation of the potential mortality reduc-
tion. Estimates of self-reported mammography

FIGURE 1
Cumulative probability of returning for a subsequent breast cancer screen by
age group, among women who participated in screening in the years 2000 and 2001
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TABLE 3
Screening mammography programmatic participation and overall utilization, nationally and by province, 2004-2006
Area Participation Participation Overall utilization Overall utilization Self-reported
in program at in program at at 24 months? at 30 months® screening
24 months? 30 months® % % mammography
% % 24 months®
% (95% CI)
Canada 39.4 43.6 63.1 70.4 62.5 (60.9-64.1)
British Columbia? 51.1 55.1 60.0 65.4 60.1 (55.7-64.6)
Alberta® 9.1 10.8 62.8 70.9 64.0 (58.4-69.3)
Saskatchewan! 48.3 54.8 60.9 68.8 63.7 (58.1-69.2)
Manitoba®¢ 52.5 56.5 63.7 69.4 56.1 (50.1-62.1)
Ontario? 32.4 36.5 63.5 72.5 62.7 (59.8-65.7)
Quebec! 51.6 56.7 64.6 70.4 64.3 (61.0-67.6)
Newfoundland an Labrador! 35.4 36.6 63.9 68.6 61.5 (55.0-68.1)

Abbreviations: CI, confidence interval.

2 24-month period from January 1, 2005, to December 31, 2006.
b 30-month period from January 1, 2004, to June 30, 2006.

¢ 2008 Canadian Community Health Survey®

4 Provincial fee-for-service code definitions available upon request.
¢ 24-month period from April 1, 2005, to March 31, 2007; 30-month period from April 1, 2004, to September 30, 2006.

utilization are consistent across jurisdictions;
however, they rely on survey participant
recall, which is thought to result in an over-
estimation of desirable behaviour.' Mammo-
graphy utilization may exaggerate the impact
on mortality because FFS screening does not
include features such as population-based
recruitment, automated recall/reminders for
subsequent screening, coordinated follow-up
of abnormal screening, systematic quality
assurance and routine performance evalu-
ation. In addition, both misclassification of
diagnostic mammograms as screening mam-
mograms and double counting of women
screening in both the FFS and programmatic

sector can artificially elevate the utilization
rate and lead to overestimating the benefit to
mortality. Further, programs varied in their
capacity to eliminate double counting for the
utilization rate, but those that succeeded
found an inconsequential amount of dou-
ble counting. The 24-month self-reported
and utilization rates are similar (Table 3),
suggesting that both methods may be more
acc rate than previously reported, or at
least similarly biased.

The use of a 30-month screening interval
to account for the “true” screening interval
overestimates rates of biennial screening
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mammography (Figure 1). While screening
outcomes, including the abnormality recall
rate and cancer detection rate, appear to
hardly vary among women who return for
screening by 30 months versus 24 months,’
delaying diagnosis and treatment by as
little as 3 to 6 months may be associated with
worse survival.”? However, the United
Kingdom Breast Screening Frequency Trial,
using indirect indicators of outcome, found
a relatively small effect on breast cancer
mortality when comparing annual screen-
ing to a 3-year screening interval.?! Given
the conflicting evidence, it is difficult
to determine if screening programs that




obtain 70% participation over 24 months
will outperform, in terms of their effect on
mortality, those programs that obtain the
same rate of participation over a 30-month
screening interval.

Of note is the low rate of programmatic
screening in Alberta compared to the rest of
Canada (9.1% vs. 39.4%) (Table 3). During
the period under study, 2004 to 2006, the
organized breast cancer screening program
in Alberta included a fixed site clinic in each
of two major cities and a mobile service in
remote areas. Mammography services were
also available through the FFS sector in the
rest of the province. As a result, their mam-
mography utilization rates were comparable
to that of national rates (70.9% vs. 70.4%,
respectively). A province-wide breast can-
cer screening program was launched in
March 2008.

Ensuring that participation rates are inter-
nationally comparable is extremely difficult.
An indicator must have as little bias as pos-
sible and accurately reflect practices that
maximize mortality reduction. In addition,
the context of program practices must always
be considered when making comparisons.
While most programs report on women
aged 50 to 69 years, Hungary and United
Kingdom use a wider age range (Table 1).
Most programs rely on biennial recall, but
the United Kingdom uses a 3-yearly ap-
proach. Most importantly, calculation of both
the denominator and numerator varies consi-
derably; the Canadian method results in
the most conservative estimates of partici-
pation (Table 1).

Conclusion

In general, measures of overall program uti-
lization in Canada suggest that breast can-
cer screening is occurring at close-to-target
levels, but the impact on mortality of overall
utilization cannot be assumed to be equiva-
lent to that of programmatic screening. This
is due to insufficient information concerning
the quality of FFS mammography screening.

Due to the differences in provincial health
care structures and service delivery, and the
significant amount of opportunistic mammo-
graphy that takes place in Canada, we con-
clude that both programmatic participation

and overall utilization of mammography at
24 months and 30 months should be moni-
tored and reported. Moreover, reporting on
multiple participation indicators may facili-
tate the comparison of mammography usage
internationally.
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