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Nobody said it would be easy. Cancer in general and breast can-
cer specifically are targets of the War on Cancer that began in the
1970s with substantial investment in research and fundamental
changes in clinical practice (1). The prevailing wisdom has been
that if you find cancer early, you can save lives and the outcome
will be better. Many advances in technology and therapy for breast
cancer emerged and were adopted, so the tools available today have
replaced the methods adopted in the 1970s. Breast cancer remains
a major public health problem; there is heightened awareness and
interest in the disease and strong demand for measures to control
or eradicate it.

The advocacy for screening to detect breast cancer early is well
organized, resourceful, and highly motivated, with support from
all sectors of society. The advocates play a central role in adoption
and expansion of screening programs, the growth of research, and
advances in therapy. Mammography was among the first imaging
procedures used to detect cancers early, followed by other imaging
techniques for the lung, colon, prostate, and cervix.

But how well does screening work? And did it deliver on its
promise to lengthen life? Conventional wisdom has been to use
mortality as the end point for screening-program evaluation, des-
pite the fact that diagnosis, staging, treatment, and retreatment for
recurrence take place before the end of life (2).

How much can screening be expected to prolong life given all
of the other events that intercede between disease detection and
death? And when every step in this process changes year by year
with new methods, technologies, and drugs, how can we separ-
ate the effect of screening? Should we use total mortality rather
than cancer-specific mortality to judge cancer screening programs?
The answer to this controversial question is divided between some
researchers who believe that all-cause mortality is a more reliable
measure of the effectiveness of screening (3) and others who think
that it is too stringent (4).

A decade ago, JNCI published a report on all-cause mortality
in randomized trials of cancer screening (5) that was accompanied
by an editorial (6) that observed that screening trials are even more
difficult than we thought. Black et al. (5) concluded that the ben-
efits of screening can be overestimated using all-cause mortality
records. We now recognize that it is difficult to estimate a screen-
ing benefit using mortality reduction and that distortions may
arise because of the natural history of the disease, the frequency of
screening, and the duration of follow-up, all of which contribute to
the time patterns in the mortality reductions observed in trials. So,
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without appropriate analyses, results from cancer screening trials
will be distorted (7).

Recently, epidemiologic studies have been completed on
national screening programs, which have revealed that mor-
tality reduction due to breast cancer screening is question-
able. Previous reports on the national screening programs in
Norway (8) and the Netherlands (9) were complemented by a
recent study on the program in Sweden (10). The Norwegian
report was accompanied by a pessimistic editorial observing that
screening mammography may be a long run for a short slide
(11). The Dutch report was very positive regarding the mortal-
ity benefit of breast screening, but like all of these studies, it has
been controversial (12).

Two new reports on mammography screening and all-cause
county-specific mortality in Sweden (13,14) show negative results
for a program that was started in 1974, with nationwide implemen-
tation by 1997. But again, do the mortality records measure what
we want or need to know regarding screening?

Mortality from breast cancer results from the limitations of
treatment to a greater extent than from the shortcomings of screen-
ing. Because of the widespread availability of mortality records, it
has been common practice to use them in estimating the value of
medical procedures. Despite the remoteness of screening from
death, the mortality difference in screened and unscreened popula-
tions has been used as the principal metric for public health benefit
from a screening program. However, even if screening were 100%
successful, if diagnosis and treatment were delayed or ineffective,
the number of deaths might not be affected.

No, it is not simple to understand what benefits screening
provides, and we should regard any generalizations with skepticism.
If mortality reduction is not the principal benefit of screening, then
whatis? Certainly our patients are not comfortable with uncertainty
regarding a cancer diagnosis—and, if cancer is found, they want it
to be treated. Limitations in diagnosis and treatment are present
for all cancers, so they are understood and accepted by patients.
Screening and overtreatment are both fueled by conditioning of
the public and the physicians who care for them to detect cancer
early and treat it aggressively, presumably providing real benefit.
Breast cancer remains a heterogeneous set of diseases that, when
treated as a single entity, behaves less predictably. Our assessments
are clouded by heterogeneity in disease effects and natural history.

We now know that isolating screening as an evaluable entity
using death records fails to reveal major benefits. Whether this
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result can be reproduced in the future is unclear, but as treatment
improves and more importantly, as we gain the ability to discrimin-
ate risk of progression from biomarkers linked to targeted therap-
ies, the picture can change.

So, what can we do with this information? One approach would
be to discourage patients from participating in the screening regi-
men (15). However, in the absence of a better alternative and with
inertia behind any national program, screening mammography is
likely to continue. Recognizing that the cost and morbidity of this
imperfect solution to breast cancer have raised the stakes when
measuring the benefits of early screening has proven elusive, we
have few options, and not all of them are practical. We could tar-
get screening to subpopulations according to risk, perhaps with the
help of new biomarkers that improve specificity. Better diagnostic
tools used to evaluate breast cancer candidates found on screening
would compensate for the limitations of population-based imaging.
Eventually, through better knowledge of breast cancer etiology and
biology, we can address the concerns regarding overdiagnosis and
overtreatment and see them minimized. As our tools improve, we
can begin to fully realize the promise of breast cancer screening to
arrest this dread disease at its earliest stage with the least morbidity
and cost.

Nobody said it would be easy.
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Autier et al. (1) attempt, in this issue of the Journal, to study the
time trends of breast cancer mortality by county in Sweden from
1960 to 2009 by dividing the 21 counties into four groups depend-
ing on the year in which organized breast cancer screening started.
The authors find a continuous decrease in breast cancer mortal-
ity during the period studied but claim that this decrease was not
related to the introduction of screening. Their conclusion is based
on a comparison between observed mortality trends and expected
trends that they modeled assuming different levels of screening
effectiveness. No effect on mortality was appreciated in two groups
of Swedish counties, whereas the mortality trends in two other
groups of Swedish counties declined by 5% and 8% more steeply
than the mortality trends observed before screening started.
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The analysis of time trends of breast cancer mortality rates
following the introduction of screening is definitely not the most
reliable method to assess its effectiveness. There are several limi-
tations that produce a diluting effect, such as the inclusion of
deaths from cancers diagnosed before screening started or before
women reached screening age, the phased build-up of screening,
or the presence of opportunistic screening that took place before
organized screening started. Furthermore, it is well known that
ecological studies suffer from important shortcomings (2); it is
extremely difficult, if not impossible, to know and properly account
for the multiple, diverse, and intertwined reasons for the observed
trends, especially if time trends are compared across countries or
regions. It is therefore paradoxical that descriptive analyses of this
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