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The Canadian National Breast Screening Study:
A Critical Review
Daniel B. Kopans1 and Stephen A. Feig2

Public health planners around the world had been awaiting
the preliminary results of the randomized, controlled trial of
breast cancer screening performed by the Canadian National
Breast Screening Study (CNBSS) during the 1980s. It had been
hoped that this large study would answer, with statistical valid-
ity, many of the questions concerning breast cancer screening
that had not been answered satisfactorily by previous studies.
Among the major unresolved issues is the desire to establish
“absolute” proof that mammographic screening can benefit
women who are between 40 and 49 years old.

Previous studies, such as the Breast Cancer Detection
Demonstration Project (BCDDP) conducted in the United
States in the 1970s, have demonstrated that cancers can be
detected with mammography at a smaller size and earlier
stage than with clinical examination in these women. Compar-
isons between women in the BCDDP and those in the general
population show a marked improvement in survival rates
among women who participated in the screening project.
These data imply that a mortality benefit should be expected
[1]. The Kopparberg trial in Sweden further established the
fact that properly performed mammography could lead to
down-staging of cancers among women 40-49 years old, and
down-staging has been shown to result in decreased mortality
[2]. Nevertheless, most authorities require a randomized, con-
trolled trial for “absolute” proof.

In reality, scientific proof is a statistical measure. It is gener-
ally accepted that a screening benefit exists ifthe difference in
mortality between the screened group and the control group
has a less than 5% probability of being due to chance alone.
This in turn requires enough women in the trial to provide a

sufficient number of cancers, and, since a reduction in breast

cancer mortality is the desired end-point, a sufficient number
of deaths from breast cancer among the control group to pro-
vide statistical significance. The smaller the anticipated bene-
fit, the larger must be the number of women in the trial.

None of the randomized, controlled trials undertaken
before the CNBSS were prospectively designed to evaluate
the subgroup of women 40-49 years old. All analyses strati-
fied by age have been done retrospectively, and since sub-
group analysis was not part of the original study design for

these trials, none of these randomized, controlled trials had
the statistical power or were performed with the appropriate
screening methodology to conclusively demonstrate a bene-
fit. The CNBSS was expected to provide this information, but
major mistakes made in the design and implementation of
the trial cast serious doubts on the applicability of its results.

Goals and Basic Design of the CNBSS

The CNBSS was undertaken to determine the efficacy of
screening women 40-49 years old with mammography and
physical examination, and to assess the incremental contri-

bution of mammography over physical examination in the
screening of asymptomatic women 50-59 years old. The
trial began in 1980 and involved self-selected women (volun-
teens) between the ages of 40 and 59 who were recruited to
1 5 centers across Canada. Once a woman consented to
participate, she was given a clinical breast examination by a
trained nurse or physician and was then assigned to either
the study group or the control group.
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This perspective focuses on the group of women who were
40-49 at the time of accrual. While both groups were
instructed in breast self-examination, women in the study
group were offered annual mammography and physical exam-
ination whereas women in the control group received an initial
physical examination and then were followed up by mail to

ascertain their subsequent health status. The investigators
apparently linked the CNBSS data base with national regis-
tries; however, it is suggested in their publication that the
national linkage was maintained only through the end of 1988.
Thus, although subsequent provincial linkages were provided,
it is unclear how complete the documentation is as to the num-

ber of breast cancers and breast cancer deaths among the
control group for the additional months of follow-up reported.

Epidemiologists have suggested that screening trials
should exclude women with clinical symptoms of breast can-
cer, such as lumps [3], but these women were allowed to
participate in the CNBSS. Inclusion of these women, who
are unlikely to benefit from breast screening, increases the
number of cancers in the trial (improving the statistical
power) but dilutes any assessment of the effects of screen-
ing. Benefit may also be masked if women with late-stage
cancer are disproportionately assigned to the study group.

Lack of Statistical Power to Prove Benefit

Investigators have tried to use previous trials in the United

States, Sweden, and the United Kingdom to retrospectively
analyze the subgroup of women 40-49 years old [3]. Retro-
spective stratification is fraught with statistical weakness. Since

the trials were not prospectively designed to analyze sub-
groups, they do not have the requisite statistical power (suffi-
cient numbers of women and of cancer deaths among women
in the control group) and cannot be used to prove or disprove
efficacy. It is misleading and fallacious to analyze the results of
these trials to seek proof of substantial benefit since none of
the studies included sufficient numbers of women ages 40-49
to be able to provide proof of an expected benefit of 20-25%.

When a clinical trial is designed to evaluate the benefit of
mammographic screening, the investigators must determine
the minimum number of women who must participate in the
trial so that the study will have the statistical power to demon-
strate the anticipated benefit. The usual requirement is that
the sample size be large enough to have an 80% chance of
demonstrating the expected benefit with 95% confidence that
the benefit is not due to chance. The power calculation thus
provides the minimum number of women who must be
enrolled to establish the expected benefit. A larger benefit
may be demonstrated with the resulting sample size, but a

smaller benefit cannot be demonstrated with statistical validity
unless the sample size is commensurately increased. To
prove screening efficacy, the key to the sample size is the
number of women in the control group who die of breast can-
car, since it is a reduction in this mortality among those
screened that is a measure of the benefit of screening.

Many of the assumptions made by the CNBSS investiga-
tors in their calculation of the necessary sample size have
proved to be incorrect. This deficiency is compounded by the
fact that significant details of trial design were also over-

looked, preventing the trial from answering the question it pun-
portedly was designed to answer. As outlined in the
preliminary publication [4] and in a previous summary of the
study design [5], a population size was chosen on the basis of
“feasibility” that if could be performed. It was expected that it
would have an 80% power to show a 40% or greater benefitS
years after the first screening at a level of .05. Even by the
investigators’ own calculations, and assuming all parameters
were met, the trial was designed with an insufficient number of
women to prove anything less than a 40% benefit. Although
the investigators may have made reasonable assumptions
based on the available data in the late 1970s, a 40% benefit is
greater than most would expect even if there was 100% corn-
pliance among those offered screening (which there was not).
Based on the data from the 1960s’ Health Insurance Plan
(HIP) project in New York, a 25% reduction is more realistic
[6]. To demonstrate this level of benefit, the CNBSS would
have probably needed far more women between the ages of
40 and 49 than the 50,000 (25,000 in each arm of the trial)
that were included. It has been estimated that 250,000
women would be required in each arm of a trial to prove a
25% benefit at S years if the control group experiences an
80% 5-year survival. The CNBSS had one tenth the neces-
sary number of women.

The investigators based their power calculation on the
expectation that there would be 21 2 breast cancer deaths
per 1 00,000 women at S years among the entire control
group of women less than SO years old [5]. In fact, the con-
trol group had only 111 breast cancer deaths per 100,000
women over the supposed 7 years of follow-up (28 deaths
among 25,21 6 women). Not only was the death rate lower
than the background mortality from breast cancer among
Canadian women aged 40-49 but it did not even reach the
level upon which their power calculation was based.

For this reason, the CNBSS did not have the statistical
power to begin with to demonstrate a 40% benefit, let alone a
more realistic 25% benefit. This inadequate power was further
diluted by the fact that 26% ofthe “unscreened” women in the

control group had mammography outside the trial. The investi-
gators have argued that these were “diagnostic,” not screen-
ing, mammograms. This argument might be supportable if
either all these women had breast cancer or no clinically
occult cancers were detected on the “diagnostic” mammo-
grams. However, the suggestion by the investigators that
these were inconsequential diagnostic studies merely dis-
plays a lack of understanding of the capabilities of mammog-
raphy. All mammograms “screen” the breasts. Even among
symptomatic women, clinically occult (“screen-detected”) can-
cers are found by mammography when the palpable lump
proves to be benign (most palpable lumps are benign). The
investigators have suggested that they were aware that “con-
tamination” would occur, implying that they planned for it; yet
there is no evidence of this in their power calculation. Proper
study design requires that this type of crossover or contami-
nation be accounted for, and additional women must be
added to the trial to make up for dilution of the control group.
Using their own power calculation (which estimated an made-
quate sample size from the start), the CNBSS investigators
would have had to increase the total number of women in the
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trial who were less than 50 years old by almost 40,000 to

compensate for this amount of contamination: (estimated
sample x (1/[1-the rate of contamination]2) [7]. This would
necessitate increasing the total number of women in the age

40-49 part of the trial from 50,000 to almost 90,000.
The preliminary results are further compromised by too short

a follow-up period. The HIP trial, as well as the Swedish trials,
suggests that mortality reduction for these women begins to
appear approximately 8-10 years after screening begins [6, 8].

From the statistical assumptions of the investigators, as well as
from the actual experience in the trial, it is unlikely that this trial
could prove a benefit at all, and certainly not so soon.

The CNBSS Results Cannot Be Generalized

Even if the CNBSS contained enough women ages 40-49
in each arm of the study (which it did not), the fact that the
control group has enjoyed an unprecedented survival of
greater than 90% at 5 years would mean there would have to
have been virtually no breast cancer deaths among the
screened women to produce a statistically significant benefit.
This would have been impossible, since the randomization
process allocated significantly more women with advanced
cancers (four or more positive axillary nodes) to the screened

group in the prevalence year (the first year of screening). This
greater number of prognostically poor tumors guaranteed
more deaths from breast cancer among the screened women
and ensured that a benefit could not be shown for screening
with only 7 years of follow-up. Regardless, since contempo-
rary women ages 40-49 in Canada and the United States had
a less than 80% 5-year survival rate [9], the results of the
CNBSS are certainly not applicable to the general population.

The unexpectedly high survival rate among the women in
the control group may in part be a result of the randomization
process, which had the effect of shifting the allocation of some
late-stage cancers from the control group to the screened
population. This is reflected in the fact that there were fewer
than expected cancer deaths among the control women and a
greater number of cancer deaths than expected among the
screened women ages 40-49.

It is likely that the overall high survival rates in the CNBSS
are due to selection bias. It is a common phenomenon that
persons who volunteer for screening programs enjoy better
than average health. This is why the CNBSS investigators
estimated that they would have fewer deaths among the
women in the trial than among the background Canadian
population. The actual death rate among the control popula-
tion was even lower than they had anticipated. This result
was likely due in part to the effect of selection bias. The

women who participated in the CNBSS were a selected pop-
ulation defined by the fact that they were self-referred volun-
teers. According to the CNBSS data, “Only 6.6% of the
participants in the CNBSS heard about the study from their
physicians” [4]. In the United States, however, it has been
repeatedly demonstrated that women do not “self-refer,” but
are screened because their physicians refer them [10, 11].
Thus, American women likely represent a different popula-
tion from the CNBSS subjects, arguing strongly against
applying the CNBSS results to the general population.

A Test of Poor-Quality Mammography

Since some of the basic trial design assumptions of the

CNBSS were incorrect, and since the sample size was too

small to have statistical validity, additional analysis should be
superfluous. Unfortunately, many of those reviewing the trial
have looked only at the results and not at the flaws in the
underlying design and statistical assumptions [12]. They have
also ignored flaws in the execution ofthe trial, particularly defi-
ciencies in mammographic technique and interpretation.

Despite the fact that the most significant goal of the
CNBSS was to test the benefit of mammographic screening
in younger women, a decision apparently was made at the

outset that the quality of the mammography was not to be of
major importance.

The screening centers were permitted to use whatever
mammographic equipment they had available, since funding
was not provided to purchase modern equipment. There was
no special training for the technologists performing the mam-
mograms, or for the radiologists interpreting the studies. Thus,
instead of evaluating the efficacy of high-quality mammogra-
phy for screening, the designers ofthe trial decided to test the
validity of mammographic screening as they assumed it was
then being generally practiced at the time the study was form-
ing (Miller AB, personal communication). In addition, despite
concerns voiced by early advisers to the CNBSS, little effort
was made to improve the quality of the mammography;
indeed, two advisers (W. Wende Logan and Stephen A. Feig)
resigned in protest over this issue.

In contrast, the quality of the physical breast examinations
in the CNBSS was given a high priority. The breast examina-
tion involved a series of maneuvers that were much more
extensive and took longer than those used in routine clinical
practice. The physical examinations were primarily per-
formed by nurses who received special training in the perfor-
mance of the protocol [1 3] and who were closely monitored
throughout the study. As the principal investigator in the
CNBSS has acknowledged, the intensive type of clinical
breast examination performed in the CNBSS is unlikely to be
practical for general screening (Miller AB, presented at the
National Cancer Institute Workshop on Breast Cancer
Screening, February 1993).

As a result of concerns raised by consultants to the pro-
gram and others familiar with the CNBSS, the CNBSS inves-
tigators organized an objective outside review of the quality
of the mammograms, the results of which were published in
1990 [14, 15]. Although the quality of the mammograms
gradually improved over time, the external review clearly
showed that, for the majority of the trial (years 1-4), more
than 50% of the mammograms were judged as poor or corn-
pletely unacceptable. Two unpublished reviews conducted at
the end of the fifth year and beginning of the sixth year of the
trial by Stephen Feig, then adviser to the CNBSS, found that
poor-quality mammograms were common in more than 75%
of the centers. Only 33% of the mammograms reviewed
from 1985 were judged as technically acceptable. This figure
actually dropped to only 15% in a similar review in 1986. The
principal investigators have argued that the worst mammog-
raphy occurred in the first 2 years of the study, when only a
small number of women were screened (some centers had
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in the first round of screening, significantly more women with

not yet begun screening), but their own figures demonstrate
that poor image quality dominated through the fourth year.
More than 50% of women had been recruited by this time
(the mid-point of recruitment was 1983) [16]. This was not
merely due to the failure to use the mediolateral oblique pro-
jection (thus effectively excluding from evaluation the tail of
the breast, where some cancers develop), as the investiga-
tors have argued, but also to the overall poor quality of the
CNBSS images, ranging from poor positioning to poor con-
trast and image sharpness. To the credit of the program
managers, and as a result of the repeated concerns raised
by advisers to the program, as well as the lower sensitivity of
cancer detection found on internal review by the program’s
own reference radiologist [1 7], the quality of the mammogra-
phy was improved over time. However, for a study with this
importance, quality should have been high at the outset.

Although the CNBSS investigators have defended their
quality control program as an indicator of good mammographic
practice, they have acknowledged that low radiation dose was

the primary requisite in the program. Image quality was not
considered as important, so to maintain low dose, scatter-
reduction grids were not used until late in the trial. A recent
statement [18] by the physicist responsible for the quality con-

trol of the mammography in the CNBSS confirms the signifi-
cant deficiencies in the mammography performed in the trial:

In my work as reference physicist to the CNBSS, [I] iden-
titled many concerns regarding the quality of mammography
carried out in some of the CNBSS screening centers. That
quality [in the CNBSS] was fan below state of the art, even
for that time (early 1980’s). Problems in the quality of mam-
mognaphy resulted not only from inadequate equipment in

some cases, but also from inappropriate imaging technique
and lack of availability of specialized training for technolo-
gistsand radiologists.

Suboptimal Mammographic Interpretation

An internal review conducted by the CNBSS’s own refer-
ence radiologist revealed that 42% of the cancers that were
missed at screening and became palpable in the interval
between screenings were visible on a previous mammogram
and had been missed by the interpreting radiologist [17]. A

total of 25% (143/575) of the cancers diagnosed in the
screened population were identified by the reference radiolo-
gist on mammograms taken at least 1 year before their ulti-

mate detection, having been missed by the interpreting
radiologist. The number of cancers not even visible because
of poor-quality mammography was not reported in this
review, but the investigators themselves stated that “a fre-
quent problem was inadequate positioning which caused
areas of breast tissue not to be visualized.”

Nonblinded Randomization-More Advanced Cancers

Allocated to the Study Group

An additional problem with the CNBSS lies in the fact that,

advanced, lymph node-positive breast cancer were random-
ized to the screening arm than to the control group. As stated
earlier, a test of the efficacy of screening will be diluted by
including women with palpable masses, who will not benefit
from screening when these masses represent cancer. Never-
theless, the CNBSS permitted women with clinical signs of
breast cancer to participate. Among the women aged 40-49,

in the first round of screening, 33 with cancer in the axillary
nodes were assigned to the screening group whereas only 21
such women were placed in the control group. Among these
33 women, 30 had palpable cancers. For women with particu-
larly poor prognosis (four or more cancerous nodes) the ratio
between those assigned to the screening group and those to
the control group was 1 9:5, and 17 of the 1 9 had palpable
breast cancer. This latter fact is important since the random-
ization was not blinded, contrary to the practice in most ran-
domized, controlled trials. Women who volunteered were first
given a clinical breast examination and then were assigned to
the mammography or the control group. Logistical efficiency
has been cited as prompting the decision to perform the clini-
cal breast examination before randomization. Although there
is no proof that this occurred, nonblinded randomization can

compromise the randomization process and with it the statisti-
cal objectivity of the trial. The investigators argue that there is
no evidence of a systematic flaw in the randomization, since
the demographic features of the women in the screened and
control groups are symmetrical. What is overlooked is the fact
that as many as 1 00 or more women could be shifted

between the two groups without producing a demographic
imbalance, and that shifting of a much smaller number of
women with advanced cancer would substantially affect the
relative number of deaths from breast cancer. Whether by
chance or through a flaw in the randomization process, more
women who already had prognostically poor tumors were,
indeed, placed in the screening group. This ensures a poorer
survival and higher mortality among the screened women in
the first years after screening, when the prevalent cancers
predominate. If a substantial number of advanced cancers are
present at the outset and are disproportionately assigned to
the screening arm, then more deaths from cancer would be
expected among these women a priori, and screening may
never show an influence on mortality.

Mammographic screening appears to be effective
because it detects cancers at a smaller size and earlier
stage than does usual care. Statistically, and as demon-
strated in the CNBSS, it is not cancers found by mammogra-
phy that kill. The survival rates for cancers detected by
mammography alone in the CNBSS was 95% at 7 years
whereas it was only 89.3% for those detected by physical
examination alone. If there is an excess of deaths from can-
cer among screened women it must, in part, come from can-
cers missed by mammography, again implicating the poor
quality of the mammograms in this program.

It has been argued that prevalence screening (the first year
of screening) reveals more cancers of all stages, and that
more advanced cancers in the prevalence year would be
expected among screened women. However, the fact that
91% of the cancers that had spread to the lymph nodes
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among women assigned to the screening group were palpa-
ble, and that all the women (in both groups) had a clinical
breast examination before randomization, raises uncertainty
about the assignation process. If randomization had been
successful, there should have been the same number of

advanced cancers in the control group that perhaps remained
initially undetected in the absence of screening. If this were
the case, then one would expect that these cancers would
surface in later years and that the relative excess of advanced

cancers among the screened women would disappear. In fact,
the opposite occurred. Not only was there no diminution in the

excess of advanced cancers, but the excess increased
among the screened group over the period of the trial. This
suggests that there was a probable failure in the randomiza-
tion process. The number of cancers that had spread to the
lymph nodes among the screened women increased from 33
in the first year to a total of 102 at the end of the screening
period (an increase of 69 cancers). Among the control group,
this number went from 21 to a total of 68 (an increase of only
47 cancers). The fact that there was not only a lack of equili-
bration in the number of advanced cancers between the
screened women and the control group over the course of the
trial, but indeed a further separation, suggests that delays in
diagnosis occurred among the screened women. This proba-
bly resulted from the false reassurance that some women
derived from a normal finding atthe screening study, and false
reassurance was compounded by poor-quality mammogra-
phy. Other hypotheses are, at best, on the scientific fringe.

False Reassurance

Delays in diagnosis can occur when women are falsely
reassured from a normal finding on a screening study. Unfor-
tunately, in convincing women to be screened, it is often
incorrectly implied that mammography can exclude breast
cancer and that normal results on screening evaluation are
somehow protective. In the CNBSS it is likely that some
women who underwent screening and had normal results
developed a false sense of security. Believing that normal
findings conferred a degree of protection, a woman who
incurred a problem in her breast during the interval between
screenings, assuming that the change could not be signifi-
cant, would be more likely to defer immediate evaluation, or
she might defer evaluation knowing that she would be
screened again in the future. In contrast, her counterpart in
the control group would have no similar false reassurance
and would be more likely to seek immediate evaluation when
she noted a breast abnormality. Thus, the screened woman
would delay the diagnosis of her potential breast cancer,
which would be more likely to be diagnosed at a later stage.
This problem would be amplified by poor-quality screening
that converted potentially early lesions at detection into later
stage and fatal cancers as a result of delayed diagnosis.
This delay from false reassurance among screened women
has been documented in a Finnish study [19]. Delay in diag-
nosis from false reassurance is a likely reason for the
increase in the excess of advanced cancers found among
the screened group over the course of the CNBSS.

Inconsistent Thresholds for Intervention

There were no agreed-upon parameters for intervention in
the CNBSS, and no requirements for biopsy when concern
was raised by the screening. If a mammogram was inter-
preted as abnormal, the case was referred to a center sur-
geon who would determine whether a biopsy was indicated.
This recommendation was then conveyed to the patient’s
nonprogram physician, who made the final decision whether

or not to intervene. The surgeons had no agreed-upon
guidelines, and the investigators have acknowledged that
there were some mammographically detected cancers that
were not cared for promptly. It was possible for center radiol-
ogists to raise concern, but the surgeon might disagree.
According to the director of the CNBSS, at least one physi-
cian refused to do a biopsy of a lesion unless it was palpa-
ble. In fact, almost 25% of the needle localizations and
biopsies that were recommended were not performed [4].

Conclusion

It is admittedly very difficult to acknowledge that a study
that required an enormous amount of work and resources

cannot answer the important questions it set out to answer

because of faulty design and execution. It would be more
unfortunate, however, to compound these mistakes by bas-
ing any significant medical policy decisions on this study.

Important lessons can be learned from the CNBSS and the
other screening programs. Perhaps the most significant is the

demonstration that poor-quality mammography, and the poor
integration of mammographic screening with diagnostic inter-
vention, reduces the effectiveness of screening. Rather than
withdrawing this potentially lifesaving approach, we must
strive to provide high-quality screening and, through physician
education, to better integrate detection and diagnosis.

A great deal of confusion has resulted from the, at best,
premature analysis of the CNBSS and from the retrospective
analyses of the other screening trials with regard to benefit for
women ages 40-49. Unfortunately, reviewers have merely
looked at the results of the studies, without critically reviewing
the design and performance of the trials that generated the
results. In fact, none of the trials, including the CNBSS, has
sufficient statistical power to be able to absolutely prove a
benefit among the subgroup of women ages 40-49. Sub-
group analysis of data from trials that were not designed or

performed to legitimately analyze, with statistical validity, the

subgroup can be greatly misleading. In fact, virtually all the tn-
als have shown a benefit in screening the entire population of
women for which they were designed. Therefore, they have all
shown a benefit for screening women beginning in their for-

ties. Subgroup analysis with insufficient numbers of women in
the subgroup further dilutes any statistical power. As an exam-

pIe of the weakness of subgroup analysis, one could argue
that there are no data that prove an absolute benefit for

screening women age 57. There are simply not enough
women of this age in the trials to provide statistical signif i-
cance; yet most agree that there is definite benefit for screen-
ing women in their fifties. It is a specious argument that there
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The reader’s attention is directed to the companion to this article, which appears on pages 761 -763

is no “scientific proof of benefit” among a subgroup when no
studies have been done that could provide the proof.

In the absence of an appropriate study, one must rely on
inferential data to guide clinical recommendations. The HIP
trial showed a 25% mortality reduction for women 40-49,

although this is not statistically significant since the trial did
not include a sufficient number of women to be able to pro-

vide absolute proof. The overview of the Swedish trials
shows an overall benefit of 1 3% at 10 years that appears to
be increasing with time [14], and the Edinburgh trial shows a
14% benefit for women 40-49 [20], but once again these tn-
als were not designed to have sufficient numbers of women
to be able to prove benefit. Although the BCDDP cannot pro-
vide direct mortality data because it was not a randomized
trial, it clearly showed increased survival for women less
than 50 years old. Large-scale demonstration projects of
mammographic screening performed in the current era, after
completion of screening in the randomized, controlled trials,
show that screen-detected cancers in women 40-49 years
old have the same if not more favorable prognoses as can-
cers detected in older women (Sickles EA, presented to the
President’s Panel on Breast Cancer, March 1993).

Women 40-49 years old should not be misled by incomplete
reports stating that there is no scientific proof of benefit. They
should know that no study has been performed that could pro-
vide scientific proof. Access to screening should not be with-
drawn simply because investigators have not performed the
appropriate scientific studies or because the studies that have

been performed have not been performed properly. If “abso-

lute” proof is needed, then a randomized, controlled trial is
required that would involve at least 500,000 women. Since it is

likely to be difficult or impossible to have sufficient numbers of

women willing to be randomized to the unscreened control
group, a trial in which the randomization is by interval between
screens (6 months, 12 months, 24 months) has been sug-
gested. This would require a massive number of women, but
may be feasible in light of the fact that several million women
aged 40-49 are probably already being screened.

It is important for physicians and women alike to under-
stand that no “science” that is available at the present time
can guide our recommendations with certainty. There is
good reason to believe that screening should be useful in
women under SO, since it is clearly beneficial in women over
So. Since breast cancer is more common among women

over 50, and more older women die of breast cancer, a trial
would require more younger women to demonstrate the
same benefit as among older women. The distribution of
women in the trials has been just the opposite. Only one
third of the women in the trials have been less than SO years

old. The much larger number of older women accounts for
the statistically significant benefit seen for women age SO
and over. There is no fundamental reason to believe that
properly conducted screening of women aged 40-49 would
not provide the same benefit it already does in older women.
Tabar [21] has recently analyzed the survival rates for
women at different ages based on the size, nodal status, and
histologic grade of disease. His results clearly show that

women with tumors of equal size, nodal status, or grade,
have very similar outcomes, irrespective of age.

Decisions about screening for breast cancer must be
based on a thorough understanding of all the available infor-
mation so as to provide women with the best medical advice.
We should not lose sight of the fact that 40% of the years of
life lost to deaths from breast cancer are from women in
whom the disease was diagnosed when they were less than
So years old [6]. We believe that the available data support
the use of annual mammographic screenings for all women
beginning at age 40.
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