ABSTRACT:

Background: Current breast cancer
screening recommendations ac-
knowledge the need for informed
patient decision-making. This has
resulted in the creation of decision
aids that include quantitative in-
formation on the effects of partici-
pating in screening. In most cases,
information is presented on the po-
tential outcomes of participating in
many years of screening for broad
age groups of women where 100%
participation is assumed.
Methods: Using data from the
Screening Mammography Program
of BC and data from the medical lit-
erature, we set out to produce esti-
mates of the effect of asingle screen-
ing mammogram on the recognized
risks and benefits of screening. The
benefit selected was the reductionin
the risk of dying from breast cancer.
The risks selected were the risk of a
false-positive mammogram, the risk
of biopsy following a false-positive
mammogram, and the risk of breast
cancer overdiagnosis.
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Outcomes data collected by the Screening Mammography Program
of BC can help women decide about participating in breast cancer

screening.

Results: The logistic regressions of
possible screening outcomes (false-
positive mammogram, biopsied
false-positive, cancer detected)
against patient factors (age, family
history, history of previous false-
positive mammogram, history of
previous biopsied false-positives)
revealed dissimilar relationships be-
tween outcomes and factors. False-
positives decreased with age, while
cancers detected increased. Family
history was strongly related to can-
cers detected, but was less strongly
related to false-positive mammo-
grams and false-positive biopsies.
Breast cancer detection rates were
used to calculate overdiagnoses
and deaths prevented using aggre-
gate results from published reviews.
The likelihood of the risks and ben-
efits were expressed as the number
needed to screen to obtain a single
screening outcome. For any com-
bination of patient factors, a false-
positive is the most likely of the out-
comes and therefore has the smallest
number needed to screen. An over-
diagnosis and death prevented are
the least likely of the outcomes and
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have the largest number needed to
screen.

Conclusions: The estimates provid-
ed here for the risks and benefits of
breast cancer screening are relevant
for the majority of BC women con-
sidering screening and can be used
by family physicians to counsel pa-
tients. The Screening Mammography
Program of BC is using these esti-
mates to develop an online decision
aid that will provide guidance on
screening and evaluate a woman’s
chances of experiencing various
screening outcomes.
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tor of the Screening Mammography Pro-
gram of BC, BCCA, and clinical associate
professor in the Department of Medicine
at UBC. Ms Sam is the operations director
of the Screening Mammography Program
of BC.
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Background
In the past 5 years breast cancer
screening has come under increased
scrutiny, and recommendations for
screening mammography have been
reviewed and revised. In the UK an in-
dependent panel was created and em-
powered to review evidence on breast
cancer screening.! In North America
both the Canadian Task Force on
Preventive Health (CTFPH) and the
US Preventive Services Task Force
(USPSTF) have reviewed evidence
regarding screening for breast can-
cer and provided recommendations.**
The CTFPH used the GRADE scale*
to present their recommendations for
women of average risk (excluding
those with a genetic predisposition
to or personal or first-degree family
history of breast cancer). The CTFPH
recommends that women age 40 to 49
not be routinely screened with mam-
mography and those age 50 to 74 be
routinely screened every 2 to 3 years.
All recommendations were judged to
be weak. No recommendations were
made for women older than 75 be-
cause of an absence of evidence from
randomized controlled trials.
Recommendations provided by
the CTFPH are accompanied by the
suggestion that physicians use the de-
cision aid for breast cancer screening
created by the Public Health Agency
of Canada® to inform women of the
potential effects of screening and help
them evaluate their risks and ben-
efits.? Like other decision aids, this
one includes quantitative estimates of
the major risks and benefits of screen-
ing. The chief benefit of screening is
a reduction in the risk of dying from
breast cancer, with a less significant
benefit of avoiding more intensive
treatment for cancer.® The chief risks
of screening are mammograms indi-
cating an abnormality that turns out
not to be cancer (false-positives), and
biopsies before cancer is excluded.

Another risk is overdiagnosis, which
is the detection by screening of cancer
that would not otherwise have been
detected clinically, and the subsequent
treatment of this cancer. It is also rec-
ognized that mammography poses a
very small risk of radiation-induced
breast cancer, but such cancers are

are based on the aggregate experi-
ence of women randomly assigned to
screening, whether they are screened
or not.? Furthermore, even these latter
estimates require some mathematical
manipulation in order to better reflect
the characteristics of the population
to which they will be applied, and

The chief benefit of screening is a

reduction in the risk of dying from breast
cancer, with a less significant benefit of
avoiding more intensive treatment for
cancer. The chief risks of screening are
mammograms indicating an abnormality that
turns out not to be cancer (false-positives),
and biopsies before cancer is excluded.

included in overdiagnoses and their
consequences are similar, although
their onset is delayed. It is conven-
tional practice to provide estimates of
the risks and benefits of screening car-
ried out over a prolonged period.
Generally two approaches are tak-
en when calculating the risks and ben-
efits of screening. One approach uses
a mathematical model to predict the
risks and benefits for the duration of
the recommendation for screening so
that, for example, screening recom-
mended for women between age 50
and 74 would include estimates of the
effects of screening on a fully com-
pliant woman for this 25-year peri-
od.’ A second approach uses observed
results from randomized clinical tri-
als so that estimates of the effects of
screening are based on the age group
and duration of screening used in the
trials.? This approach has the advan-
tage of being supported through more
direct observational data but estimates
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would only be applicable to women
who had not been screened previous-
ly. Both approaches provide estimates
of risks and benefits for fixed patterns
of screening over extended periods
for women in broad age categories
with no history of screening. Experi-
ence in Canadian screening programs
has shown that screening patterns
are variable. For example, more than
20% of women screened for the first
time and found not to have cancer do
not return for further screening in the
next 5 years.’

Methods

Using data from the Screening Mam-
mography Program of BC (SMPBC)
We set out to produce estimates of
the effect of a single screening mam-
mogram on the recognized risks and
benefits. We selected one benefit, the
reduction in the risk of dying from
breast cancer, and three risks: the risk
of a false-positive (a mammogram
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indicating abnormalities with no can-
cer detected), the risk of biopsy fol-
lowing a false-positive mammogram,
and the risk of an overdiagnosis. We
also examined the likelihood of a
woman being diagnosed with breast
cancer atscreening, but classified such
a diagnosis as a screening outcome of
interest rather than as a risk or a bene-
fit. We then characterized these quan-
titative estimates using the following
patient factors: age in 5-year catego-
ries, history of breast cancer in a first-
degree relative, time since a previous
mammogram, if any, and previous
history of a false-positive mammo-
gram or associated biopsy. These fac-
tors were selected using results from
a previous analysis of factors found
to affect the likelihood of a false-
positive mammogram® and known to
influence breast cancer risk.

Because SMPBC does not accept
women with a history of breast cancer
for screening, we collected no data
for women in this group. Similarly,
we collected no data for women at el-
evated risk of breast cancer because
of genetic predisposition.

Data were extracted for women
between the ages of 40 and 79 who
had participated in the program be-
tween 2000 and 2009. False-positive
mammograms were defined as those
where further investigation was rec-
ommended, but no diagnosis of can-
cer was made within 6 months. A bi-
opsied false-positive was defined as
a biopsy performed within 6 months
of a false-positive mammogram. The
history of previous false-positive
mammograms or biopsies was based
upon all previous screening results in
the SMPBC database. Patients report-
ing a history of breast cancer in a first-
degree relative at the time of screen-
ing were classified as having a family
history. Cancer was taken to include
ductal carcinoma in situ (DCIS) and in-
vasive breast cancer. Mammography-

detected cancers were those diag-
nosed within 6 months of a screening
mammogram indicating abnormali-
ties. Screening episodes were classi-
fied as a first screening test or by time
since a previous test. Logistic regres-
sion models were used to predict
rates for false-positive mammograms,
biopsied false-positives, and cancers
detected. Covariate factors were age,
family history, time since previous
screening test or first test, and previ-
ous false-positives and biopsies.

Nodirectmeasurementisavailable
of overdiagnosis or of the probability
that a breast cancer death is averted
as a result of a single screening test. A
review of publications from Europe-
an screening programs concluded that
between 1% and 10% of breast can-
cer diagnoses in women participating
represent overdiagnoses,’ while a UK
panel using evidence from random-
ized trials estimated the overdiagnosis
rate to be 11%.! A recent study in Brit-
ish Columbia estimated that screening
mammography resulted in overdiag-
noses in 5.4% of cases when invasive
breast cancer was considered, and this
rose to 17.3% when ductal carcinoma
in situ was included. '

For this study, we assumed that
10% of breast cancers represent over-
diagnoses in women participating in
screening, and that this estimate holds
for individual screening tests. In
women participating in regular breast
cancer screening in British Colum-
bia, 75% of all cancer diagnoses are
mammography-detected."" Thus, we
would predict that 13% (10%/75%)
of mammography-detected cancers
are overdiagnoses. Using this ap-
proach we can estimate the number of
overdiagnoses from the cancer detec-
tion rate at screening.

Another European review of
screening programs concluded that
approximately two breast cancer
deaths were averted for every case of
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overdiagnosis,'? whereas a UK panel
concluded that one death would be
averted for every three cases of over-
diagnosis' in women participating in
screening for an extended period. In
the analysis presented here we assume
a 1:1 ratio between overdiagnoses and
breast cancer deaths prevented, and
also that these aggregate results can
be applied to single screening tests.
Thus, the number of deaths prevent-
ed can be estimated from the number
of overdiagnoses, which in turn can
be estimated from the rate of cancers
detected.

The reviews described earlier'*!'
estimate overdiagnoses and lives
saved for screening in a particular
age range (typically 50 to 69). With
increasing age, mortality from causes
other than breast cancer increases,
and these causes will have oppos-
ing effects on overdiagnosis and
mortality reductions. This is easily
visualized using an extreme case. A
screening mammography—detected
breast cancer will almost certainly be
an overdiagnosis in a patient dying
of other causes within 6 months of
screening, since the lead time associ-
ated with screening is typically years.
Conversely, the same patient almost
certainly will not have her death from
breast cancer prevented by screening,
since the chance that an asymptom-
atic patient would develop symptoms
and die from breast cancer within 6
months is very small.

As all-cause mortality rates in-
crease with advancing patient age,
we can expect the ratio of breast can-
cer overdiagnoses to deaths prevent-
ed to increase. To make adjustment
for competing causes of mortality,
we have assumed simple models of
how overdiagnosis and breast cancer
death prevention occur. For overdiag-
nosis, we assumed the likelihood of
an overdiagnsis decreases uniformly
from 100% of mammography-detected
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cancers at the time of screen detection Table 1. Number of screening mammograms by age, timing, and outcome, Screening
to 13% at 5 years and thereafter. For Mammography Program of BC, 2000-2009.

deaths prevented, we assumed that

thes.e begin 5 years after screen de- Previously screened
tection and then increase to 13% of First False- Biopsied |
mammography-detected cancers at 10 Age | screening Within 18 | Within | 30 or more positive false- | oo cted
years and thereafter. Both these sim- mammogram | © - onths | 132 months | mammograms | positives
s . . months earlier

plifying assumptions are informed by
analysis of screening lead times'® and
time before mortality gains are seen in 40-49 238 043 495019 91131 47 044 12472 6810 1755
randomized trials of screening.'

50-59 83922 191119 | 406 936 121732 53 082 5522 3057
Results
summarizes data collected by ~ [60-69| 33329 88207 | 342382 68 647 28503 3006 | 3087
the Screening Mammography Program
of BC between 2000 and 2009 for |7979| 12615 | 41583 | 212530 | 33555 14158 1531 | 2200
726 932 women and over 2.5 million

Table 2. Average number of mammograms per cancer detected at screening, by family history of breast cancer in a first-degree relative, time

since previous screening, history of false-positive screening results, and current age.

Family history .
of breast cancer Months since . . Current age
. previous History of false-positives
in a first-degree screening test
relative 40-44 | 4549 | 5054 | 5559 | 60-64 | 65-69 | 70-74 | 75-79
$'E°S”‘§)3{ 10 bioos 960 680 480 370 290 250 220 200
<18 Months ' psy
Yes, with biopsy 590 420 300 230 180 150 140 120
ye"s”%"tr 10 bioos 730 510 370 280 220 190 170 150
18-29 months » butno biopsy
No Yes, with biopsy 450 320 230 170 140 120 100 92
ye"s”%ﬁ{ 16 bioos 460 320 230 170 140 120 100 94
30+ months ' psy
Yes, with biopsy 280 200 140 110 86 73 65 58
No previous screening 430 250 180 150 110 83 73 67
%08"%3{ 10 bioos 640 450 320 240 200 160 150 130
<18 months ' psy
Yes, with biopsy 390 280 200 150 120 100 90 81
ye"s"ijtr 10 bioos 480 340 240 180 150 120 110 99
18-29 months ' psy
Y
es Yes, with biopsy 300 210 150 110 ) 7 69 62
%03”%3{ 10 bioos 300 210 150 120 93 79 70 62
30+ months ' psy
Yes, with biopsy 190 130 94 71 58 49 43 39
No previous screening 300 170 120 100 76 58 51 47
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screening tests. Of the women screen-
ed, 106492 reported a first-degree
relative with breast cancer. Women
age 40 to 49 were reminded to return
for rescreening after 12 months,
whereas those over 50 were reminded
to return after 24 months, and this pat-
tern of return is evident in the data.

The logistic regressions of screen-
ing outcomes (false-positive mammo-
gram, biopsied false-positive, cancer
detected) against patient factors (age,
family history, previous false-positive,
previous biopsied false-positive) re-
vealed dissimilar relationships be-
tween outcomes and factors.

Age was related to all the screen-
ing outcomes. False-positives and bi-
opsies decreased with age, while can-
cers detected increased. Time since
previous screening test was also re-
lated to all outcomes, with increasing
rates being seen as time increased,
with first screening tests having the
highest rates. Family history was
strongly related to cancers detected
but less strongly related to false-
positive mammograms and false-
positive biopsies. Having an earlier
false-positive increased the likeli-
hood of further false positives and
biopsies. Having an earlier false-
positive biopsy increased the likeli-
hood of further biopsies and cancer
detection.

provides calculated val-
ues for the likelihood of a cancer
diagnosis at screening. The values
are provided in a number-needed-to-
screen format—that is, the average
number of screening tests per cancer
detected. The calculated values range
from a high of 960 tests per cancer
detected for women 40 to 44 with no
family history of breast cancer or his-
tory of breast biopsy, who have been
screened in the last 18 months, to a
low of 39 tests per cancer detected for
women 75 to 79 with a family history
of breast cancer and a history of breast

biopsies, who have not been screened
for more than 30 months.

Two additional tables provide
numbers needed to screen for the
risks (false-positives, biopsied false-
positives, and overdiagnoses) and
the benefit (breast cancer death pre-
vented) for women without (LETCEY)
and with (LETXY) a history of breast
cancer in a first-degree relative. For
each combination of patient factors—
family history, time since previous
mammogram, history of previous
false-positive mammograms, history
of previous biopsy, and age—the ta-
bles contain four numbers needed to
screen. Numbers under 100 have been
rounded to the nearest integer, while
numbers exceeding 100 have been
rounded to the first two figures. The
table entries represent the average
number of screening tests required in
women with the same patient factors
to observe a single outcome: a false-
positive, a false-positive with biopsy,
a breast cancer overdiagnosis, and a
breast cancer death prevented. (Con-
fidence intervals are not presented be-
cause they would greatly complicate
the presentation of results without
adding to their usefulness.)

For example, for 44-year-old
women with no first-degree relatives
with breast cancer who have not been
screened before, we would expect, on
average, 1 false positive per 8 screen-
ing tests, 1 false-positive with biopsy
per 68 tests, and 1 breast cancer death
prevented and 1 case of overdiagnosis
per3300 tests. As another example, for
72-year-old women with first-degree
relatives with breast cancer who had
their previous screening more than 30
months ago, and who had previously
been biopsied as a result of a screen-
ing mammogram, we would expect
an average of 1 false-positive per 11
screening tests, 1 false-positive with
biopsy per 37 tests, 1 cancer overdiag-
nosis per 260 tests, and 1 breast can-
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cer death prevented per 390 tests. For
any combination of patient factors, a
false-positive is the most likely of the
four outcomes and therefore has the
smallest number needed to screen. An
overdiagnosis and death prevented
are the least likely of the outcomes
and have the largest number needed
to screen.

Conclusions

The number-needed to screen esti-
mates of risks and benefits contained
in Tables 3 and 4 can be used to inform
BC women contemplating breast can-
cer screening. Rates of false-positive
mammograms, associated biopsies,
and cancers detected are based upon a
large sample of women who have par-
ticipated in screening in British Co-
lumbia. Although false-positive rates
are known to vary across the province,®
the average rates presented provide
useful guides. The rates of false-pos-
itive mammograms and associated
biopsies do not vary greatly by age or
family history of breast cancer. Instead,
the time since previous screening and
the history of a previous false-positive
are the main determinants. Thus, pa-
tients with a family history of breast
cancer can be assured they are not at
greatly elevated risk of experiencing
false-positives when participating in
screening. In contrast, those outcomes
related to the risk of breast cancer (can-
cer detected, overdiagnosis, and breast
cancer death prevented) show a strong
relationship to age and a family history
of breast cancer.

Use of the risk-benefit informa-
tion included here requires knowl-
edge of the personal history of the
patient contemplating screening. If
the patient is uncertain about personal
or family history, we suggest utiliz-
ing the “no breast cancer in first de-
gree relative” and “no false-positive”
categories when discussing screening
risks.
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Table 3. Women without a family history of breast cancer in a first-degree relative: Number of screens per screening outcome.

N_Ionths Current age
;Irl:;\:l?ous History of. ] Screening
screening false-positives | outcome® 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75-79
test
False Pos 18 19 23 26 27 29 30 31
None FP+Biopsy 280 270 290 310 320 310 320 370
OverDx 7400 5200 3700 2800 2100 1600 1300 1000
DthPrev 7400 5200 3700 2800 2400 2100 2000 1900
False Pos 12 12 14 16 17 18 19 20
18 Yes,_ FP+Biopsy 170 160 170 190 200 190 200 220
no biopsy OverDx 7400 5200 3700 2800 2100 1600 1300 1000
DthPrev 7400 5200 3700 2800 2400 2100 2000 1900
False Pos 12 12 14 16 17 18 19 20
Yes, FP+Biopsy 80 79 83 91 94 91 94 110
with biopsy OverDx 4600 3200 2300 1700 1300 1000 830 650
DthPrev 4600 3200 2300 1700 1500 1300 1200 1200
False Pos 16 17 20 23 24 25 26 21
FP+Biopsy 220 210 220 240 250 240 250 280
None OverDx 5600 3900 2800 2100 1600 1300 1000 800
DthPrev 5600 3900 2800 2100 1800 1600 1500 1500
False Pos 10 " 13 14 15 16 16 17
18-29 Yes, . FP+Biopsy 130 130 140 150 150 150 150 170
no biopsy OverDx 5600 3900 2800 2100 1600 1300 1000 800
DthPrev 5600 3900 2800 2100 1800 1600 1500 1500
False Pos 10 " 13 14 15 16 16 17
Yes, FP+Biopsy 63 61 65 7 73 U 73 83
with biopsy OverDx 3500 2400 1700 1300 970 770 630 490
DthPrev 3500 2400 1700 1300 1100 980 920 920
False Pos 12 12 14 16 17 18 19 20
FP+Biopsy 130 130 140 150 150 150 150 170
None OverDx 3500 2500 1800 1300 980 780 640 500
DthPrev 3500 2500 1800 1300 1100 990 930 930
False Pos 8 8 9 n n 12 12 12
230 Yes,_ FP+Biopsy 79 77 82 89 92 89 92 100
no biopsy OverDx 3500 2500 1800 1300 980 780 640 500
DthPrev 3500 2500 1800 1300 1100 990 930 930
False Pos 8 8 9 1 1 12 12 12
Yes, FP+Biopsy 38 38 40 43 45 43 45 50
with biopsy OverDx 2200 1500 1100 830 610 490 400 310
DthPrev 2200 1500 1100 830 700 610 580 580
False Pos 8 6 1 1 7 8 9 9
No previous FP+Biopsy 68 55 53 58 66 72 75 75
screens OverDx 3300 1900 1400 1100 770 550 440 360
DthPrev 3300 1900 1400 1100 890 700 650 660

*False Pos = false-positive, FP+Biopsy = false-positive requiring biopsy, OverDx = breast cancer overdiagnosis, DthPrev = breast cancer death prevented
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Table 4. Women with a family history of breast cancer in a first-degree relative: Number of screens per screening outcome.

Months Current age
since .
provious :lsst:-r;o(:itives Screening 40-44 | 4549 | 5050 | 5559 | G064 | 6569 | 70-74 | 75-79
screening outcome*
test
False Pos 17 18 21 24 25 27 28 29
None FP+Biopsy 230 220 240 260 270 260 270 300
OverDx 4900 3400 2500 1900 1400 1100 890 700
DthPrev 4900 3400 2500 1900 1600 1400 1300 1300
False Pos 1 1 13 15 16 17 17 18
8 Yes, FP+Biopsy 140 140 140 160 160 160 160 180
no biopsy OverDx 4900 3400 2500 1900 1400 1100 890 700
DthPrev 4900 3400 2500 1900 1600 1400 1300 1300
False Pos 1 1 13 15 16 17 17 18
Yes, FP+Biopsy 67 65 69 76 78 75 78 88
with biopsy OverDx 3000 2100 1500 1200 840 680 550 430
DthPrev 3000 2100 1500 1200 980 850 800 800
False Pos 15 16 19 21 22 2 24 25
None FP+Biopsy 180 180 190 200 210 200 210 240
OverDx 3700 2600 1900 1400 1000 830 680 530
DthPrev 3700 2600 1900 1400 1200 1000 990 980
False Pos 10 10 12 13 14 15 15 16
1899 Yes, FP+Biopsy 110 110 110 120 130 120 130 140
no biopsy OverDx 3700 2600 1900 1400 1000 830 680 530
DthPrev 3700 2600 1900 1400 1200 1000 990 980
False Pos 10 10 12 13 14 15 15 16
Yes, FP+Biopsy 52 51 54 59 61 59 61 69
with biopsy OverDx 2300 1600 1200 880 640 510 420 330
DthPrev 2300 1600 1200 880 740 650 610 610
False Pos 1 1 13 15 16 17 17 18
FP+Biopsy 110 110 110 120 130 120 130 140
None OverDx 2300 1600 1200 890 650 520 420 330
DthPrev 2300 1600 1200 890 750 660 620 620
False Pos 7 7 9 10 10 " 1" 12
- Yes, FP+Biopsy 66 64 68 75 77 74 77 87
no biopsy OverDx 2300 1600 1200 890 650 520 420 330
DthPrev 2300 1600 1200 890 750 660 620 620
False Pos 7 7 9 10 10 1 1 12
Yes, FP+Biopsy 32 31 33 36 37 36 37 42
with biopsy OverDx 1400 1000 730 550 400 320 260 210
DthPrev 1400 1000 730 550 470 410 390 380
False Pos 8 7 7 1 8 8 9 9
No previous FP+Biopsy 63 51 49 54 61 67 69 69
screening OverDx 2300 1300 940 780 530 390 310 250
DthPrev 2300 1300 940 780 620 490 450 460

*False Pos = false-positive, FP+Biopsy = false-positive requiring biopsy, OverDx = breast cancer overdiagnosis, DthPrev = breast cancer death prevented
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The estimates of the per-mammo-
gram rate of overdiagnosis and avert-
ed deaths from breast cancer are based
on observations of relationships at an
aggregate level in studies conducted
in other jurisdictions, which have
been extrapolated to per-mammogram
outcomes in British Columbia. Al-
though there is no unanimity in these
findings, even among studies at an ag-
gregate level, the range does not seem
great.'? The estimates provided in
Tables 3 and 4 should be sufficiently
accurate to give patients a sense of the
general order of magnitude for each
screening outcome, including the per-
mammogram likelihood of an over-
diagnosis or death averted, which is
small in absolute terms.

Previous research has shown that
inferences about false-positives based
on BC data are in broad agreement
with findings elsewhere in North
America.® The significance of a false-
positive screening result to a woman
remains a subject of dispute. Some
authors believe these false alarms
cause significant harms, and certainly
research has shown that women do
suffer anxiety, which, in a small pro-
portion of cases, can persist beyond
the clinical resolution of the screen-
ing result.”” Others feel that the harm
done by false alarms is small, given
that most cases are resolved with a
second mammogram, and follow-up
testing should be viewed as part of
the screening process and not cause
undue alarm. Given different possible
patient responses, weighing benefits
and risks is best approached on an in-
dividual basis rather than considered
according to general conclusions.

Unfortunately, results on a per-
mammogram basis of deaths from
breast cancer prevented and overdiag-
nosis on a per-screen basis are not
available from studies. In a review of
results from randomized trials, Moss'®
found evidence of overdiagnosis

when screening was not generally im-
plemented in both arms following
conclusion of the trial, but found no
evidence when it was. The magnitude
of the mortality reduction associated
with screening has been a subject of
conflicting evidence and opinion. Ev-
idence from well-conducted observa-
tional studies has generally suggested
stronger effects than were found in

of the recommendations seem suit-
able for delivering high-level general
information to patients, they do not
apply to the kind of specific informa-
tion presented here.

The Screening Mammography
Program is currently using this infor-
mation to develop an online decision-
making tool for women, which will be
available at www.screeningbc.ca.

In women participating
in regular breast cancer

screening in British Columbia,

75% of all cancer diagnoses

are mammography-detected.

randomized trials,'”'* although wheth-
er this results from bias, improved
screening effectiveness, or a different
measure of exposure to screening is a
subject of controversy. Some authors
assert that recent studies of breast
cancer screening demonstrate reduced
effectiveness, but surveys of publish-
ed studies come to the opposite con-
clusion.” The assumption we have
used, that overdiagnoses and deaths
prevented are equal in women under
60, is more conservative (favoring
screening) than found by a recent UK
panel,! but less conservative than
found in a review of European screen-
ing programs.'?

The best way to present informa-
tion aboutrisks and benefits to patients
is not well known. A “Citizens’ Jury,”
which consisted of a focus group with
expert guidance conducted over 3
days, recently provided some recom-
mendations in the UK. While many
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A woman will enter her age, previous
screening and benign biopsy history,
family history, and personal cancer
history. The online tool will then pro-
vide screening guidance based on the
woman’s age, and evaluate her chanc-
es of experiencing various screening
outcomes'ifshe decidestobescreened
and? if she continues participating in
screening for 10 years. Women will
be encouraged to print their reports
and take them to their primary care
providers for discussion.

In discussing breast cancer
screening with patients the physi-
cian should mention possible conse-
quences of long-term participation
using the information available from
several sources.'*?!?? The physician
should also help the patient under-
stand the possible consequences of a
single screening test. The recent dis-
cussions and emphasis on the harms
that may be associated with breast
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cancer screening (unnecessary biop-
sies and surgery, exposure to radia-
tion) have resulted in heightened con-
cern expressed by women and their
physicians—concern that appears to
be reflected in declining attendance at
SMPBC clinics by women 40 to 59.

Mammography is evolving and
screening is now usually performed
on digital rather than analog units,
which are the source of most data
used in the research described here.
While we can expect that screening
performance will change, and the
quantities we have estimated here
will also change, this change should
be modest.

In the meantime, family physi-
cians can use the estimates provided
here, as well as the patient informa-
tion sheet on page 429, to counsel pa-
tients concerned about possible harms
caused by breast cancer screening and
to put any risks in perspective and
contrast them with the likelihood of
death prevented.
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