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Drs. Dupont and Baines each read the commentary of Drs. Kopans, Halpern, and Hulka
before writing their own commentaries; thereafter, Drs.Kopans, Halpern, and Hulka read
the commentaries and responded to Drs. Dupont and Baines.

Statistical Power in Breast Cancer
Screening Trials and Mortality Reduction
among Women 40-49 Years of Age with
Particular Emphasis on the National
Breast Screening Study of Canada
Daniel B. Kopans, M.D., Elkan Halpern, Ph.D., and Carol A. Hulka, M.D.

Breast cancer remains the leading cause of nonpreventable cancer death among women in the United States.
The mortality (deaths per 100,000 women in the population) from breast cancer has remained relatively unchanged for the last 50 years' despite advances in treatment, such as chemotherapy and hormonal manipulation.2Studies have shown that screening asymptomatic
women for breast cancer can reduce the size and stage
of these malignan~ies,~
and this has been shown to result in prolongation of survival. Most experts will not
accept survival studies as proof of the benefits of screening because of the possible biases associated with survival analysis. A longer apparent survival could result
from earlier detection with no ultimate effect on death.
This awareness of the presence of the disease over a
longer period of time with no effect on mortality is
termed lead-time bias. Periodic screening is more likely
to detect slow growing cancers, and this is termed
length-biased sampling, Selection bias can occur for
various reasons. Among them is the fact that women
using health care services tend to be more healthy. Another selection bias may come from doctors who tend to
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select what they think is the "best" treatment for each
patient.
It is generally believed that proof of benefit can only
come from randomized, controlled clinical trials (RCTs)
in which death from breast cancer is the measured endpoint. Although selection bias can compromise the generalizability of the results, the aforementioned biases
can be eliminated by randomly assigning women to be
screened or to act as unscreened control subjects, and
using death from breast cancer as the outcome for comparison. The assignment process should be blinded to
avoid inadvertent compromise of the random allocation.
Randomized, controlled clinical trials have shown
a clear benefit for screening women 50 years of age and
older that is almost universally a ~ c e p t e d .Controversy
~,~
has arisen when separate proof has been sought for a
screening benefit for women aged 40-49 years. The National Breast Screening Study of Canada (NBSS) is the
only trial that was prospectively intended to evaluate
women in this decade of life. All the other data have
come from RCT's that were designed to evaluate a
larger range of ages and have been retrospectively stratified and analyzed by age. Because of weaknesses in
the statistical power of this retrospective subgroup analysis and the recognition that the NBSS was not properly
designed and performed, controversy has arisen concerning the interpretation of the
One of the key elements in assessing the validity of
the results from RCTs is related to the power of the trial
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to demonstrate a statistically significant result. In addition to the magnitude of the true difference in treatment
effects, power is directly associated with the size of the
study (sample size). A trial cannot be expected to produce statistically significant results if the numbers of
women involved cannot produce sufficient numbers of
“events” in the control group (deaths from breast cancer) for the screen to show a benefit. As stated by Lachin
in 1981, ”Clinical trials with inadequate sample size are
thus doomed to failure before they begin and serve only
to confuse the issue of determining the most effective
therapy for a given condition.”
The mere fact that a trial is randomized with control
subjects does not guarantee its validity. To be valid
measures of the benefit of screening, RCTs must be
carefully designed to answer specific questions. The test
parameters and performance must be appropriate for
the group being studied. If subgroups are to be analyzed, this must be anticipated and accounted for at the
start to ensure that there are sufficient numbers of
women in the subgroup to provide sufficient power.
There are several ways that an error can occur. An apparent benefit may appear through statistical fluctuation when there is actually no benefit (false-positive), or
a clinically significant benefit (mortality reduction) may
be overlooked (false-negative). If the study is too small,
the chance of overlooking a clinically significant benefit
becomes appreciable (i.e,, the power is low).
The RCTs were not properly designed or executed
to evaluate women aged 40-49 years as a separate subgroup. Through retrospective subgroup analysis, the
trial data are being used to answer questions that the
trials were not designed to answer. It is reasonable to
perform subgroup analyses in an effort to identify future areas for research, but the use of statistically limited
data for defining health care guidelines is questionable.” The results of any scientific investigation cannot
be evaluated out of context and without regard for the
design and performance of the trials whose data are being evaluated. It is not merely the fact that a trial is randomized with control subjects that legitimizes its results. The design and performance of the trial have a
significant impact on the validity of the results, and
these cannot be overlooked.
Any benefit from screening is ultimately measured
statistically. Factors that influence the statistical validity
of the trial must be accounted for in the design and performance of the trial. The allocation of individuals to be
screened or to act as control subjects must be done in a
blinded fashion so that there is no possibility for selection bias to enter into the trial. The number of women
in the trial is crucial for the results to have statistical
validity. In a trial of breast cancer screening where mortality is the measure, there must be sufficient numbers

’

of women in the arms of the trial to produce a sufficient
number of deaths among the control group to satisfy
the statistical requirements of significance for an anticipated benefit.
To better understand the usefulness of the data
from the RCTs that have been performed to date and to
better assess the ability of these trials to provide data on
the benefit from screening women 40-49 years of age,
we calculated the sample size that would be needed to
provide the ability to demonstrate a statistically significant benefit for women at these ages. In an effort to
place the available data in the proper perspective, we
performed the power calculation that is at the heart of
every controlled clinical trial.
The Power Calculation

The power in a screening trial is the likelihood that for
a given sample size, the study will be sufficiently large
to be able to detect an anticipated difference in the outcomes between the screens and control subjects such
that the difference will be statistically significant. Because these are statistical estimates, the power calculation can be made using varying combinations of parameters describing the study design and magnitude of the
expected difference. Power is usually expressed as the
trial having an 80% chance of revealing the expected
difference at a statistical level of significance of 0.05 after a predefined period of follow-up. If the difference
is greater than what was expected, the power is even
greater. If the real difference is less than what was expected, then the power is less than 80%. The calculation
is used to ascertain the total number of women needed
to participate in the trial for the study to have an 80%
power to demonstrate the expected benefit.
Several assumptions must be made in performing
the power calculation for cancer screening studies.
1. What is the expected prevalence and incidence of
cancer in the population to be studied?
2. How many deaths from these cancers are expected
in the control (unscreened) group against which the
screened group is to be compared?
3. What is the true benefit of screening in terms of the
percentage reduction in deaths due to breast cancer? The lower the benefit, the greater the number
of women needed in the trial to show that this benefit is statistically significant. In general, the sample
size determined by the power calculation provides
the number of women needed to demonstrate the
anticipated benefit. A trial is considered to be adequate only if the real benefit is equal to or larger
than the one specified in the power calculation.
Conversely, trials with sample sizes appreciably
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smaller than that determined by the power calculation are not considered to be adequate trials of the
anticipated benefit.
4. What percentage of women assigned to the study
group refuse to be screened, violate the protocol, or
are lost to follow-up (noncompliers)? The higher
the noncompliance, the greater the number of
women needed in the trial.
5. What percentage of the unscreened control subjects
obtain mammography outside the trial (”crossover” that produces contamination of the control
group)? The higher the rate of contamination, the
greater the number of women needed in the trial to
compensate for the loss of statistical power.
Each of these factors influences the number of
women needed in the trial to have the conventional
80% chance of demonstrating the expected benefit.
Problems with any of the factors can compromise the
trial and reduce the power to demonstrate a real benefit.
There is a sixth factor which must be considered in
assessing the validiity of the trial.
6. What portion of the population do the studied
women represent, and how ”transferable” will the
results of the trial be to the general population.
This does not affect the power of the trial but,
rather, its external validity.
Sample Size Calculation

We chose to calculate the sample size needed to have
an 80% chance (power) of detecting a 25% mortality
reduction among women 40-49 years of age at the 5%
level of significance using a two-tailed test. The twotailed test was chosen because some, such as the investigators in the NBSS have raised concern that screening
these women may result in harm. This can only be ascertained using the two-tailed test.
A mortality reduction of 25% is likely in this age
group, based on the results of the Health Insurance Plan
of New York (HIP) study.4 This differs from the 40%
used in the NBSS calculation, which was chosen because the investigators believed they could not mount a
larger trial that would have permitted the demonstration of a smaller benefit. The NBSS investigators have
stated that their ”sample size [was] chosen on the basis
of feasibility.” l1 They could not have mounted a larger
trial. Their small sample size diluted the power of the
trial. In our model, we assumed that each of the study
women were screened each year for 5 years and that
we would want to see a benefit when we analyzed the
results having followed each woman for 5 years after

her last screen or from the time of breast cancer detection. This also differs from the NBSS, which appears to
have followed women only until the end of the 10th
year of the study. As a result, women who were enrolled after the first year had less than 5 years’ followup from their last screen. Based on the results of the
other trials, 5 years after the first screen is likely too soon
to expect a benefit to appear for these women, but we
chose to do the analysis using 5 years’ of follow-up because this is the time that was chosen for analysis of the
NBSS1’ (although they delayed their analysis because
of the lower-than-expected number of deaths among
the control women).
Based on data from the National Cancer Institute’s
Surveillance, Epidemiology, and End Results program,13 we assumed that the unscreened control
women, who had breast cancer, would have an 80%
survival at 5 years after detection (for purposes of a sensitivity analysis, we let the assumed mortality rate range
from 10 to 30%). In addition, we assumed that 20% of
the control women would have mammograms (contamination) despite agreeing to participate (in reality, this
figure has ranged as high as 35% in the Malmo trial14
and was 26% in the NBSS). This was used to reduce
the assumed mortality in the control group. We did not
adjust [increase] the rate in the screened group for either
imperfect compliance (women who don’t return for all
the screens) or refusal to be screened (noncompliance).
We also assumed that 85% (70-100% for sensitivity) of
the women invited for screening would participate and
not be lost to follow-up. Although, in conventional trials, patients are not enrolled until they agree to participate, such as in the NBSS, we included the possibility
of these losses, because in the HIP and Swedish trials
women were randomized and then invited to participate.
Using the ”Chi-square with Yates Correction” in a
power analysis program15 and the above assumptions,
we estimate that 1440 cases of breast cancer would be
required in each urm of the study to have an 80% power
to detect a 25% reduction in the number of deaths due
to breast cancer within the period of initiation of screening to the end of follow-up (5 years after the last screen).
The number required per arm in the sensitivity analysis
ranges from a low of 699 (30% mortality among unscreened women with only a 10% contamination) to a
high of 4280 (10% mortality among unscreened women
and 39% contamination). The sample size is more sensitive to the assumed mortality than to the extent of contamination.
To determine the total number of women who must
be entered into the study, we assumed that there would
be 7.2 cases of cancer (5.4-9.0 for sensitivity) over the 5
years of screening per 1000 women completing the

Commentary/Kopans et al.
study (prevalence plus 4 years of incremental incidence).
By simple extrapolation, to attain 1440 women with
breast cancer in each arm to have an 80% power to detect a 25% mortality benefit at the 5% level would require entering 235,294 women in each arm (479,588
women in all with 200,000 women in each arm completing the study). The sensitivity analysis reveals that
this could be as low as 155,334 per arm if the mortality
of the control subjects at 5 years was 30% with only a
10% contamination, and 9.0 cancers per 1000 women
and no women lost to follow-up. The upper limit would
be 2,264,550.
Discussion

The publication of the early results of the Canadian National Breast Screening Study (NBSS) has focused attention on whether or not there is a benefit from using
mammography to screen women who are 40-49 years
of age for breast cancer. Opponents of screening these
younger women, even those who support screening
women 50 and over, suggest that multiple studies have
failed to prove a benefit among women 40-49 years of
As a consequence, the National Cancer Institute has withdrawn support for screening these women.
What has been ignored and what our analysis shows is
that there have been no studies that have been designed
with the statistical power to be likely to show a statistically significant benefit. Even if all the eight trials are
added together, the total number of women who participated, younger than 50 years of age (screens and
control subjects), is less than 200,000. When contamination (up to 35%) and noncompliance rates (up to
30%) are factored in, the effective number of women is
even smaller.
To demonstrate that an apparent benefit is not due
to chance or to reduce the possibility of overlooking a
true benefit, a sufficient number of individuals must
participate, and there must be a sufficient number of
deaths to have the statistical power to determine that a
benefit, when present, is significant. It requires an even
larger study to ”prove” that there is no benefit.
When an RCT is designed, an estimate is made as
to the expected number of women who will develop
breast cancer within the period of the study, and, because mortality reduction is the goal, the number of anticipated deaths must be factored into the calculation.
The anticipated ability of mammography to reduce
deaths must be predicted, as well as the expected death
rate among the unscreened control group. The number
of unscreened control women who “cross over” and obtain screening must be estimated, and the sample size
adjusted accordingly. Similarly, in trials such as the HIP
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and those in Sweden, where populations were randomized before invitation, noncompliance must be accounted for, and the sample size increased accordingly.
In the HIP, 30% of the women who were offered
screening refused. Contamination and noncompliance
dilute the statistical power of the trial. Because these
women are counted as having participated in the
groups to which they were randomized, they dilute the
effect of screening, and the sample size must be increased to compensate for this dilution of the statistical
power of the trial. We accounted for contamination and
noncompliance by adjusting the anticipated incidence,
prevalence, and detection probabilities, but the required
sample size increase can be calculated by multiplying
the base sample size (assuming no contamination and
perfect compliance) by the factor l/(l-r-c)’ where r is
the rate of contamination, and c is the rate of noncompliance.’ All these dilutional effects must be considered
in determining how many women are needed in the
screened and control groups for the study to have the
statistical power to demonstrate the expected benefit. If
the sample size is too small, then only a larger-thananticipated benefit can be shown.
The only RCT trial, thus far, that was intended at
the outset to evaluate the efficacy of screening women
in the specific age group of 40-49 years is the NBSS.
The majority of the RCTs have been designed to evaluate screening benefit for a broader range of ages. For
example, the HIP was designed to evaluate the benefit
of screening women aged 40-64 years. The size of the
population involved in the trial was predicated on the
expected results, among this entire group, to prove a
screening benefit for this range of ages. Analysts have
tried to separately evaluate the benefit for women 4049 years of age in the RCTs, through retrospective segregation by age. Because the studies were not designed
for this, there are insufficient numbers of women in the
younger populations to have the statistical power to
prove the expected benefit even when it appears. As a
consequence, although fewer women have died among
the screened populations relative to the control subjects
for these ages, the observed differences have not
achieved the 5% level of significance. Statisticians argue
that without sufficient study patients, it is not certain
whether this apparent benefit is due to chance alone.”
All of the studies have had insufficient statistical power
to be able to prove an expected benefit of approximately
25-3 0 YO.
The results of the NBSS have been used as an example of a large trial that fails to show any advantage,*
but the power calculation in that trial was based on a
40% benefit.” This large a benefit, although possible,
has never been suggested as being likely. The NBSS is
further compromised by the fact that the quality of the
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test being measured, mammography, has been shown
to be poor. An independent review of the mammography showed that for the first 4 to 5 years, more than
50% of the mammograms were judged by independent
review to be poor or unac~eptable.’~~’~
In addition to the
fact that two successive advisors to the program resigned because the quality issue was not being addressed during the trial,6 the NBSS’s own physicist has
acknowledged that the quality of the mammography
was poor.21
There are additional design problems and statistical
weaknesses in the NBSS. The study was designed without taking into account the 26% of unscreened control
subjects who crossed over and had mammograms outside the program. These have been dismissed as being
“diagnostic” studies. This explanation ignores the basic
nature of mammography. In fact, all mammograms are
screening studies because they offer the opportunity to
discover clinically occult cancers. Contamination of the
control group must be accounted for in the power estimates. Contamination of the control group is a problem
that has occurred in most of the other RCTs. In the
Malmo trial, 35% of the younger women in the control
group had mammograms outside the trial.14 Proper
study design requires that additional women be added
to make up for the expected dilutional effect of this contamination or that the follow-up period be extended. If
the NBSS had wished to maintain the same statistical
power to be able to show a 40% or greater benefit, they
would have needed a tial with almost 90,000 women
aged 40-49 years, rather than the 50,000 women who
actually participated. A recent review by Canadian epidemiologists agreed that the numerous problems with
the triaI should prevent it from being used to change the
present screening guidelines.’
To a certain extent, following the population for a
longer period of time (woman years) may compensate
for an inadequate sample size, but increasing the number of years of follow-up by increasing the length of
follow-up for each woman is not as effective as increasing the total by increasing the number of women enrolled. For example, the benefit of screening will be
higher for 10,000 women screened each year for 5 years
and followed for 5 years than for 5000 women screened
for 5 years and followed for 10 years. The first group
will have had 50,000 woman/years of screening,
whereas the second will have had only 25,000 woman/
years of screening. The main advantage of longer follow-up is to permit deaths from moderate growth tumors to occur in the control group to demonstrate the
benefit for the screened group.
An additional problem with the statistical power of
the NBSS that has been given little attention is that the
NBSS calculations were based on an expected mortality

of 212 per 100,000 in the control group. In fact, the
death rate appears to have been much lower than this
figure, with only 111 deaths per 100,000 actually occurring in the control group. The 5-year survival rate for
women 40-49 years of age in the NBSS control group
was greater than 90%’ a much higher figure than was
expected. Fewer deaths among the control subjects further reduces the actual power of the study from what
had been planned. The fact that the mortality rate for
women 40-49 years of age in the unscreened control
group was so low would have required almost no
deaths in the screened population to prove a benefit.
The excellent survival among the control subjects
raises, among others, questions about the generalizability of the results to the Canadian population. Women in
Canada, aged 40-49 years, with breast cancer in 1980
had a 75-8070 5-year survival. It has been demonstrated that people who volunteer for a trial frequently
have a better outcome than the general population (selfselection bias). It may be that the results of the NBSS
only apply to women who volunteer to participate in an
RCT. It is uncertain how applicable are the results for
these self-selected volunteers when they are applied to
the population of women who are referred for mammography by their physicians, as is the general situation
in the United States.’* The better-than-expected survival among the control women may have been due to
a transfer of women with advanced cancers from the
control group to the screened group at the time of the
unblinded allocation.
Evaluation of results after too short a follow-up period may also produce a false impression. Contrary to
“conventional wisdom,” women younger than 50 years
of age actually live longer with breast cancer than do
women older than 50 years of age.23For there to be a
demonstrable benefit from screening, women with
breast cancer in the control group must die during the
period of study. Thus, the excellent survival among the
control subjects may result in delay in the appearance
of benefit for the screened women. This is likely the case
in the HIP study, in which the benefit for women 4049 years of age did not begin to appear until 7-8 years
after screening began. A similar result has appeared in
the Swedish screening programs, which, when evaluated together, revealed a 13% mortality reduction that
began to appear at 8 yearsz4
Evaluation of results too soon after the end of
screening, such as appears to be the case in the NBSS,
also diminishes the benefit of screening in two additional ways. It reduces the effect of benefit for cancers
incident during the period of screening while emphasizing the outcome from those prevalent at initiation of
screening. It also reduces the period of follow-up from
the standard 5 years for incident cancers. If, for exam-
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ple, it is assumed that all women were screened each
year during a 5-year study (five screens in all), 5 years
of follow-up after initial screening does not mean that
5-year survival statistics are applicable to all cancers in
the studies. Many of the study cancers will have a much
shorter period of risk. For example, suppose that there
was a prevalence of 3.2 cancers per 1000 women at the
first screen and an incidence of 1.0 cancer per 1000
women in each successive year. If benefit, in terms of
reduced mortality, were to be evaluated 5 years after
the initial screening of 100,000 women, there would be
720 cases of breast cancers in the study, but only some
of them would be subject to a full 5 years of follow-up.
There would be 100 incident cancers subject to the risk
of death within 1 year of diagnosis, 100 with 2 years of
risk, 100 with 3 years of risk, 100 with 4 years of risk,
and only the 320 prevalent cancers would be subject to
the usual standard 5 years of survival. Prevalent cancers
bias the evaluation because they are less likely to benefit
from discovery (because of the advanced nature of
many prevalent cancers) than incident cancers. The
effect is that the apparent benefit of screening is reduced
by mixing prevalent cases with incident cases.
A delay in benefit may also occur in relationship to
the interval between screens and the growth characteristics of cancers in the population. The longer the interval between screens, the greater the percentage of
women whose cancers will grow to a level of lethality,
at which point the tumor is incurable. Similarly, the
faster the tumor growth, the more likely that short term
cancer mortality will not be affected (the tumors reach
the level of incurability before they are detected). If
death from cancers with moderate growth rates can be
affected, evidence of a benefit will be delayed because
these cancers will not be as rapidly lethal among the
control women as the higher growth rate lesions. Younger women appear to have cancers that have a shorter
lead time for mammographic d e t e ~ t i o n , and
~~,~
this
~
may also account for delayed benefit.
It has been suggested that the trials consistently
show a benefit for women 50 years of age and older
but do not show a benefit for those 49 years of age and
younger. What is absent from this analysis is the fact
that the trials contained two to four times as many
women 50 years of age and older as compared with the
younger aged women. Moreover, the incidence of
breast cancer is higher among older women, and the
death rate is higher. Assuming the benefit is the same
for the younger women as for the older women, the trials, a priori, would require many more younger women
than older women to achieve the same level of significance. To the contrary, because the trials were not designed to evaluate younger women as a separate group,

1201

the number of women in the younger age groups is
markedly smaller than the older women.
Among the other problems that can occur in RCTs
is the process of randomization. The remarkable survival experience of the control group in the NBSS (over
90% at 5 years) not only reduces the ability to demonstrate a benefit for screening but also brings into question the technique of randomization. There were far
fewer deaths than expected among the control subjects
(10.4 deaths/10,000 observed versus 13.7 expected
deaths).
Women with advanced breast cancer, whose outcome cannot be influenced by screening, were permitted to participate in the NBSS. The fact that there was
an excess of women with advanced cancers who were
allocated to the screened group (prevalence year) and
that this excess did not decrease over the period of
screening, but actually increased, suggests the possibility that there was a shift of some lethal cancers from
the control group to the screened group. Such a shift is
possible because contrary to proper study design, the
randomization was not blinded. Women who volunteered to participate in the NBSS were first given a clinical breast examination and then were randomized from
an open available list. Although the investigators have
been unable to find proof that the randomization was
compromised, the fact that women with clinical symptoms of breast cancer were not excluded from the trials,
and that all women were examined before randomization offered the opportunity to compromise the process.
It would be difficult to prove such a compromise
because a shift of 10 to even 100 women from one
group to the other would not affect the overall distribution of demographic characteristics, which appear,
overall, to be equally distributed. Nevertheless, there
were 33 women with lymph node-positive (advanced)
breast cancer who were allocated to the screening group
compared with only 21 among the control subjects.
Thirty of the 33 women had palpable cancers at the time
of allocation. Among these women, 19 had four or more
positive axillary nodes (poor prognosis breast cancer),
whereas only 5 women with four or more positive
nodes were allocated to the control group. Among the
19 women with poor prognosis breast cancer allocated
to screening, 17 of the 19 cancers were palpable at the
time of allocation.
This allocation imbalance alone likely accounts for
the fact that a benefit cannot be demonstrated in the
early follow-up period. The fact that reviewers of these
trials, who are relying on the results alone, have not reviewed the underpinnings of the trials is evident in the
fact that Elwood et al., in their meta-analysis of the
eight controlled clinical trials," clearly state in their
publication, that women with known clinical symptoms
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of breast cancer should be excluded from screening trials, but fail to acknowledge later in their analysis that
women with clinical signs of breast cancer were permitted in the NBSS.
Our power calculations assume that the screening
is done properly. If the screen is ineffective because of
poor quality mammography, as in the NBSS, because
there is too long an interval between screens as in the
Swedish Two-County Trial, or because there is too high
a diagnostic threshold for intervention, as in the Malmo
study, then it may be impossible to detect a benefit,
even by increasing the number of women in the trial or
by following them for a longer period of time.
No single study has come close to the numbers of
women needed to achieve statistical validity for women
40-49 years of age . The NBSS had a total of only
50,000 women (25,000 in each arm). Their estimates of
cancer death were much higher than what actually occurred in the trial, and their power calculations were
based on a higher benefit than should have been anticipated. Thus, they underestimated the number of
women needed in the trial.
It is deceptive to suggest that scientific study has
failed to show a benefit for the mammographic screening of women aged 40-49 years when the question has
never been studied scientifically. The fact that there is a
mortality reduction that has appeared for women aged
40-49 years in five out of the eight RCTs, which range
from 22% in Edinburghz7to 49% in the Malmo trial,I7
despite the fact that the trials are too small and were not
optimized for women ages 40-49, suggests that there is
a likely benefit from screening. A benefit can also be
inferred from other data that suggest that there should
be a benefit if mammography is performed properly
and at the appropriate interval between screens. The
Breast Cancer Detection Demonstration Project showed
that there is little difference in the detection rates for
women 40-49 years of age relative to those 50 years of
age and older,28and this has been confirmed in more
modern screening programs.29If absolute proof of benefit is required, then the appropriately designed and executed study should be undertaken. Until such a study
is undertaken, the available data suggest that screening
should be available for women 40-49 years of age. The
only reason to cease screening these women is econo mi^,^' and this should be stated directly so that the
true issue can be debated. There are ways that screening
costs can be reduced
and before support is withdrawn for screening these women, cost reduction methods should be used.
It is fallacious to suggest that the data show no benefit for younger women. It is clear that the trial data
presently available are derived from study populations
that are too small. Some have argued that if such a large

trial is needed to prove a benefit, then the benefit must
be inconsequential. It would be inconsistent to suggest
that a 25-30% mortality reduction for women aged 5059 years is valuable, but the same reduction for women
aged 40-49 years is not. In fact, at this time, almost the
same number of lives would be saved in both groups
because the number of cancers diagnosed among
women aged 40-49 years is almost the same as for
women aged 50-59 years.33In 1993, as a result of the
“baby boomers,” there were 29,800 cancers diagnosed
among women aged 40-49 years and only 8% more
(31,500) among women aged 50-59 years.
A trial that could confidently prove no benefit
would have to be even larger than one that could show
a significant benefit. Women and their physicians
should not be misled into believing that there have been
adequate trials and that there is no scientific support for
screening women aged 40-49 years. From a scientific
perspective, the trials have not been adequate to evaluate these women separately. Women and physicians
should be aware that if the trials are analyzed as they
were designed (and the Canadian data are not included), there has been a statistically significant mortality reduction for women aged 40-74.
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