
CLINICAL REVIEW

Breast Cancer Screening Controversies
Beverly B. Green, MD, MPH, and Stephen H. Taplin, MD, MPH

Background: The Cochrane Collaborative, a respected independent review body, recently published a
meta-analysis of the effectiveness of screening mammography in decreasing breast cancer mortality.
Based on the results of two controlled trials they judged to be of medium validity, they concluded that
screening mammography was unjustified. In contrast, the US Preventive Services Task Force recently
updated their screening recommendations, and based on a meta-analysis of the same randomized con-
trolled trials, they recommended screening mammography for all women starting at age 40 years.
Additionally the Canadian Task Force on Preventive Health Care no longer recommends breast self-
examination (BSE). This article reviews the controversies regarding breast cancer screening.

Methods: We performed a systematic review of the literature using keywords and cross-referencing
articles. We also used automated data from the Breast Cancer Screening Program at Group Health Coop-
erative to determine the sensitivity of the clinical breast examination (CBE) at our institution. For the
latter we included all cancers diagnosed within 1 year of a screening examination and then determined
which of those had been found by CBE.

Results: Although most screening studies have shown that mammography decreases breast cancer
death, there are controversies about the validity of some of the randomized controlled screening mam-
mography trials. These controversies have led to different conclusions about the efficacy of screening
mammography. Evidence is limited about the optimal interval for screening mammography. No studies
have directly tested the efficacy of the CBE in decreasing breast cancer mortality. At Group Health Coop-
erative, 8% of all diagnosed breast cancers were found by the CBE alone (negative mammogram).
Whether this 8% incremental increase in case finding leads to decreased breast cancer deaths is un-
known. There is good evidence that training women to perform BSE does not increase breast cancer
diagnoses or decrease breast cancer deaths.

Conclusion: There are limitations to randomized controlled trials and meta-analyses. The balance of
the evidence still favors screening mammography in women aged 40 years and older at least every 2
years. The independent incremental benefit of the CBE, when added to mammography, in decreasing
breast cancer mortality is unknown. Population-based education and training to do BSE are unlikely to
lead to decreased breast cancer deaths. Many women find their own breast cancers, so women need to
pay attention to symptoms or changes in their breasts. (J Am Board Fam Pract 2003;16:233–41.)

In 2001 Gotzsche and Olsen 1,2 published the re-
sults of their meta-analysis on the effectiveness of
mammography screening for the Cochrane Collab-
orative, a respected independent review body.
Their conclusion was, “screening for breast cancer
with mammography is unjustified.” In February
2002, the US Preventive Services Task Force pub-
lished the results of their analysis of the evidence
and updated recommendations for mammography

screening.3 In contrast, they recommend that all
women aged 40 years and older have screening
mammography every 1 to 2 years based on fair
evidence (a B recommendation). For clinical breast
examination (CBE) and breast self-examination
(BSE), they stated that the evidence was insufficient
to make a recommendation. Last year, however,
the Canadian Task Force on Preventive Health
Care gave BSE a D recommendation, meaning that
there is good evidence that it causes harm.4

In contrast, the American Cancer Society rec-
ommends that women aged 40 years and older
should have an annual mammogram and an annual
CBE by their health care professional, and should
do a monthly BSE. The patient should have a CBE
a short time before the mammogram. Women aged
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20 to 39 years should have a CBE every 3 years and
should perform a monthly BSE.5 Why is there so
much disagreement about the value of mammog-
raphy, CBE, and BSE and how should we be ad-
vising our patients?

Methods
A systematic search of the evidence was undertaken
using keywords and checking cross-references. We
also used internal data from Group Health Coop-
erative of Puget Sound, a not-for-profit health care
system in the state of Washington, serving more
than 600,000 members with six screening centers.
Since 1985, Group Health Cooperative has had a
Breast Cancer Screening Program that provides
comprehensive screening and coordinated follow-
up care. The patient receives a CBE by a specially
trained nurse, has a 2-view mammogram, and is
instructed on BSE. Abnormal results are systemat-
ically observed until breast cancer is diagnosed or
ruled out. Data points exist for mammography,
CBE results, and breast cancer case detection as
measured by center-detected and non–center-
detected cancers. From the Breast Cancer Screen-
ing Program file, a computerized study file was
created in which each patient was assigned a num-
ber stripped of all identifiers. These data were used
to determine which cancers were detected by the
use of mammography, CBE, or both. We used
Group Health Cooperative data from 1992 to 1994
to determine the performance of the CBE.6 Oest-
reicher et al7 used the same Group Health Coop-
erative database for the years 1988 to 1993 in her
article describing the predictors of sensitivity of the
CBE and can be referred to for more details as to
the methodology.

Results
Disease Burden
Breast cancer still continues to be the most com-
mon nonskin malignancy for women, and although
it ranks second after lung cancer for the most com-
mon cancer death, it causes more lost years of
potential life than any other cancer, primarily be-
cause it occurs at a younger age than most cancers.8

At the age of 50 years women have about a 2.0%
chance of developing breast cancer during the next
10 years, and this risk goes up to about 2.5% by the
age of 65 years.9 For a woman of average risk,

lifetime breast cancer incidence is 7.8% and mor-
tality is 2.3%.9 Breast cancer mortality is declining
in industrial nations where screening mammogra-
phy is the standard of care. Some think this decline
is primarily from advances in treatment, whereas
others believe that earlier detection improves treat-
ment options.10

Effectiveness of Screening Mammography
The randomized controlled trials evaluated by the
Gotzscke and Olsen for the Cochrane Collabora-
tive and the US Preventive Services Task Force are
listed in Table 1.11–22 Table 1 illustrates that al-
most all the trials reported decreased risk of breast
cancer death in women who were randomized to
receive screening. For several of the trials, however,
the confidence interval included 1, meaning the
benefit was not always at a 95% significance level.
Even though these studies were large, the numbers
of breast cancers were relatively small compared
with the number screened. Meta-analysis combines
the results, increasing statistical power to find im-
portant smaller benefits. The results of meta-
analyses have generated most of the controversy.

There have been several meta-analyses of mam-
mography screening before the Gotzsche and Ol-
sen analysis. Kerlikowske et al23 in 1995 combined
the results of the randomized trials and case-
control studies and used a statistical model to com-
bine data. They found a protective benefit for
mammography of 0.74 (95% CI, 0.45–0.77) for
women aged 50 to 74 years, or a 26% reduction in
breast cancer mortality. They did not find a benefit
for women aged 40 to 49 years. The model con-
trolled for length of follow-up, screening interval,
number of mammography views, duration of
screening, whether CBE was done, and the date the
study began, so that the estimate is based on com-
parable studies. In contrast to subsequent reviews,
they did not exclude any of the major randomized
trials based on the study validity.

In their meta-analysis Gotzscke and Olsen ob-
tained additional data and records from most of the
trials and performed a detailed assessment of ran-
domization, baseline comparability of the cases and
controls, exclusions after randomization, and con-
sistency in the reported numbers of women after
randomization. The authors of each trial were in-
formed about the outcome of the initial assessment,
and additional information was requested. If all the
above criteria were fulfilled, the study was consid-
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ered to be high-quality data. Medium-quality data
had only minor violations, and bias was not sus-
pected or could be corrected for. If the authors
detected inaccuracies of randomization, exclusions,
comparability of study arms, or consistency in study
numbers and bias was suspected that could not be
corrected with available data, the study was consid-
ered to be of poor quality. Flawed studies that had
major violations and documented important bias
were excluded from all analyses.

The trials were rated based on these character-
istics. The Health Insurance Plan of Greater New
York (HIP) study was judged to be flawed, because
people with previous breast cancer were allegedly
not excluded from the control group in some cases.
They also concluded that there was probable bias in
the assignment of the cause of death, because the
screened group was more closely observed. Their
assessment contended that the Edinburgh study
was also flawed. Before patients were allotted to
this study, physicians in the intervention group
decided whether the woman was appropriate for
screening. There were some inconsistencies in ran-
domization of the physicians and the patients, with
some physicians being reallocated to the other in-
tervention group, poor comparability of the cases
and controls, and the lack of autopsy data. They
also noted problems with randomization (both al-
location and exclusions) in the Two-Country,
Gothenburg, and Stockholm studies and deter-
mined these to be of poor validity. The only studies
that were judged to be of medium validity were the
Canadian study and Malmo studies. In their meta-
analysis they did not include the most recent
follow-up report from the Malmo study,24 because
of inconsistencies in the numbers of women ran-
domized compared with previous reports.

When the outcomes of the Canadian and
Malmo studies were combined, screening mam-
mography did not decrease breast cancer deaths for
women younger than or older than 50 years at
either 7 or 13 years of follow-up. In contrast, when
the studies of poor validity were included in the
meta-analysis (Two-Country, Gothenburg, and
Stockholm) the results were positive. There was a
significant decrease in breast cancer mortality, 15%
at 7 years (RR [relative risk] � 0.85, 95% CI [con-
fidence interval] 0,73–0.99) and 20% (RR � 0.80,
95% CI, 0.71–0.89) at 13 years. The protective
effect of screening was slightly higher for women

older than 50 years (25% reduction at 7 years of
follow-up and 24% at 13 years).

The US Preventive Services Task Force3 per-
formed their own meta-analysis of the same trials
that were analyzed by Gotzsche and Olsen for the
Cochrane Collaborative. The criteria for rating the
quality of the study included assembly of compara-
ble groups, maintenance of comparable groups, and
the outcome assessment. The Edinburgh trial was
rated as poor because many more cases than con-
trols were of a high socioeconomic status. Exclud-
ing the Edinburgh trial from the meta-analysis did
not change the results significantly. For the other
seven studies, the US Preventive Services Task
Force was concerned about the flaws found by the
Gotzsche and Olsen review, but they did not feel
the flaws influenced the outcomes significantly.
The pooled effect of the seven valid studies that
included women aged 40 years and older was 0.84
(95% CI, 0.77–0.91), which is a 16% reduction in
breast cancer deaths in women who were screened.
The number to screen (NNS) to prevent 1 death
was 1,008 (95% CI, 531–2,128). For women aged
50 years and older, the summary relative risk was
0.78 (95% CI, 0.70–0.87) after 14 years of obser-
vation. The number to screen to prevent 1 death
was 838 (95% CI, 494–1,676).

The Canadian studies20–22,24 have been the only
randomized trials to show no benefit from screen-
ing mammography. Different from the other trials
of mammography screening, they assumed for
women aged 50 years and older, mammography
was beneficial. For this age-group a CBE was done
yearly and compared with CBE and mammography
yearly with no difference in breast cancer mortality
found. A possible interpretation of their negative
findings is that a thorough CBE (5 to 10 minutes
per breast) is as effective a screening tool as mam-
mography. For women aged 40 to 49 years, for
whom the efficacy of screening mammography is
less certain, controls received one baseline CBE,
whereas intervention subjects had annual mammo-
grams and CBEs. There was no benefit from
screening for this age-group.25

Criticisms about the Canadian studies include
using a volunteer population (not a population in-
vited for screening) after randomization at the ini-
tiation of the intervention, and many more cases
than controls had breast cancers with a poorer
prognosis (four or more lymph nodes involved).
That CBE was done before randomization possibly

236 JABFP May–June 2003 Vol. 16 No. 3

 on 17 M
ay 2025 by guest. P

rotected by copyright.
http://w

w
w

.jabfm
.org/

J A
m

 B
oard F

am
 P

ract: first published as 10.3122/jabfm
.16.3.233 on 1 M

ay 2003. D
ow

nloaded from
 

http://www.jabfm.org/


introduced bias. Also fewer than expected breast
cancer deaths occurred in both groups; as a result,
the study was not sufficiently powered to show an
effect size of less than 40% difference in mortali-
ty.26 In contrast, all the other studies that included
women younger than 50 years found some benefit,
with the US Preventive Services Task Force find-
ing a 15% reduction in breast cancer deaths of 0.85
(95% CI, 0.73–0.99; NNS � 1,792). It took at least
8 years to see these effects, so some women were
already older than 50 years before they benefited
from screening. The Canadian study was excluded
in a second analysis, because its participants were
prescreened volunteers, and they might have been
different from women in the general population.
This increased the risk reduction of a breast cancer
death to 20% and decreased the NNS to 1,385.

There is also controversy about whether the
Malmo trial can be labeled as a negative study.
Positive results emerged and persisted after the
eighth year for women aged 55 to 69 years, which
were published by Andersson in 1997.27 Because of
inconsistencies of the number of patients assigned
to each group, as compared with their previous
article, Gotzsche and Olsen did not include it in
their meta-analysis. It has been argued that had the
data been analyzed differently, important benefits
of screening would have emerged.28

Little is known about the optimal interval for
mammography. In a recently published trial
women aged 50 to 62 years who received baseline
mammograms were randomized to either receive
annual screening for 3 years or a single mammo-
gram 3 years after the baseline study. After 3 years
of follow-up, there were no differences between the
groups for late-stage disease or breast cancer mor-
tality. Although the study was quite large, (more
than 70,000 women participated), power calcula-
tions were not available, and so a smaller effect
might have been missed. It is also possible that it
would take longer than 3 years to see a benefit.29 Of
the screening trials, the Swedish Two-Country
study had the longest screening interval (24–33
months) and the greatest reduction in breast cancer
mortality. The HIP trial and the Canadian studies
both used 12-month intervals. The HIP trial found
a 17% reduction in breast cancer mortality,
whereas the Canadian studies found no benefit of
mammography. While these studies do not provide
conclusive evidence, they suggest that the benefit of

annual mammography is likely to be small, if it
exists.

Limitations of Controlled Trials and Meta-Analyses
Randomized controlled trials are not true efficacy
studies in the classic sense of testing a technology
under ideal conditions. In the breast cancer screen-
ing studies, compliance with screening was not
complete and often decreased further after several
rounds of screening. All the trials reported cross-
over contamination with control groups receiving
screening. This crossover was as high as 25% in the
Malmo and Canadian studies, in part because the
benefits of screening were being advertised. Addi-
tionally, randomized controlled trials are analyzed
as intent-to-treat studies. The study analyzed
women by the group to which they were assigned,
regardless of whether they complied with the in-
tervention as intended. This design controls for any
selection biases that might be related to character-
istics of those that participate but underestimates
the efficacy of the intervention. Tabar et al30 rean-
alyzed the Swedish Two-Country trial and found a
63% reduction in breast cancer death among
women who actually underwent screening.

Meta-analyses also have limitations. The inter-
ventions combined differed; some included CBEs,
whereas others did not. Some used one-view mam-
mography and others used two views. Number of
screening rounds and intervals between screenings
also were not the same. The degree of compliance
and crossover contamination varied. A meta-
analysis combines results from many studies, but as
studies are excluded, the analytic power decreases.
In the Gotzsche and Olsen meta-analysis, their
conclusions were based on only two studies. Addi-
tionally, unlike the investigators in a clinical trial,
the authors in meta-analyses know the outcomes of
the individual studies before they begin their anal-
ysis, which might introduce subtle forms of bias.
Because of all these potential concerns, the results
of meta-analyses are generally thought to be of a
weaker grade of evidence than a well-conducted
controlled trial.

When this much controversy exists, it means at
a minimum there are some unanswered questions
and most likely insufficient evidence to determine
an answer. A reasonable conclusion to the current
controversy might be that there are problems with
most of the mammography trials. This is not to say
mammography does not work; it simply acknowl-
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edges that there are weaknesses in the studies. The
more important question is whether the weaknesses
are so serious that they invalidate the results. The
US Preventive Services Task Force and others did
not think that was the case. Based on the complex-
ities of these analyses and the weight of the evi-
dence, we agree with the US Preventive Services
Task Force findings.

Adverse Events Related to Mammography
The Gotzsche and Olsen meta-analysis also noted
that women in the screening groups were 23%
more likely to have radical mastectomy, 35% more
likely to have simple mastectomy or lumpectomy,
and 25% more likely to have radiotherapy.1

Screening will pick up cancers that might have
remained silent and treatment would not have been
needed. It is generally not possible to determine
which women could be spared treatment in favor of
decreasing the mortality rates for others. Also,
women have a 6.5% chance of a false-positive
screening result with each mammogram, leading to
increased visits, follow-up mammographies, and
biopsies.31 After 10 years, women have a 1 in 3
chance of having had a false-positive mammogram
(24%) or CBE (13%). The result is increased anx-
iety in some women and increased patient-initiated
visits.31,32 In general, women are willing to tolerate
false-positive results because of beliefs about the
favorable aspects of screening. Many women, how-
ever, might overestimate the benefits and might not
be aware of the potential harms of screening.31 It is
possible the current controversy has tempered
women’s faith in mammography, and it will be
important to find out how much. There are some

concerns that controversy will discourage women
from seeking mammography.

The Effectiveness of the Clinical Breast
Examination
The US Preventive Services Task Force recom-
mends routine mammography every 1 to 2 years
starting at age 40 years, but CBE received an I
rating, meaning there is insufficient evidence to
make a recommendation.3

There are no studies that have directly com-
pared CBE with no screening. Screening trials have
either combined CBE with mammography or used
mammography alone. Much of what we know
about the benefit of the CBE is derived from indi-
rect evidence based on its performance. The sensi-
tivity of CBE ranges from 69% in picking up breast
cancers in women who have not had much screen-
ing to about 31% in those that have had regular
screening.33,34 The performance of CBE by age is
shown in Table 2.34 The sensitivity of the CBE is
higher in women younger than 50 years (in contrast
to screening mammography, which is less sensitive
in younger women). Because breast cancer is not as
common in women younger than 50 years, how-
ever, a mass found in an older woman on CBE is
four times more likely to be a cancer than is a mass
in a younger woman. About 3 to 5 women of each
100 women examined will have a false-positive
CBE.5,31

CBE finds cancers that are missed on mammog-
raphy. The incremental increase in case finding has
been about 5% to 7% in population studies.35,36

Whether this increased case finding translates into
improved outcomes is unknown. Survival rates for

Table 2. Test Performance of Clinical Breast Examinations at Group Health Cooperative from 1992–1994.

Age
Sensitivity*

(%)
Specificity†

(%)
Positive Predictive

Value‡ (%)

Incremental Increase
in Case Finding§

(%)

40–49 yr 37.5 96.5 2.1 8.3
50–64 yr 36.0 97.3 8.8 9.6
65–74 yr 23.6 97.3 9.3 3.7
75� yr 30.6 97.5 9.9 8.1
All ages combined 30.6 97.1 7.1 7.0

Note: all clinical breast examinations (CBEs) were performed by registered nurses in screening centers. Only invasive breast cancers
were analyzed. A total of 42,647 women had CBEs and 297 cases of invasive breast cancer were diagnosed, screened and nonscreened.
*Sensitivity—percent of invasive breast cancers detected by CBE, unrelated to mammography.
†Specificity—percent of women without invasive breast cancer with normal findings on CBE.
‡Positive predictive value—percent of positive CBEs that were invasive breast cancer.
§Percent of cases of breast cancer found by CBE alone, eg, mammography negative and CBE.
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cancers detected by CBE are somewhat less (59%
to 84% at 10 years) than those detected by mam-
mography alone (77% to 93%).37

Barton, comparing a variety of type of studies,
showed that providers who took longer than 2
minutes for the CBE and had more correct tech-
niques (a systematic search pattern, thoroughness,
varying palpation pressure, three fingers, finger
pads, and circular motion) performed significantly
better than those who did not (P � .001) in silicone
models.35

The Effectiveness of Breast Self-Examination
The US Preventive Services Task Force also gave
breast self-examination an I recommendation in its
2002 update.3 The Canadian Task Force on Pre-
ventive Health Care however gave it a D recom-
mendation, stating that there was no evidence of
benefit and some evidence of harm and they no
longer recommend it.4

The best study of BSE is a controlled trial of
Chinese women who were randomized by work
site.38 Women in the BSE intervention group re-
ceived intensive instruction and follow-up. After 5
years of follow-up, there were no differences in
breast cancer incidence or mortality rates between
the two groups. There were two times as many
biopsies in the BSE group. This study has recently
been completed, and the final outcomes are un-
changed.39 In another ongoing study, Russian
women who were randomized by work site to re-
ceive an education session and information cam-
paign had similar proportions of late-stage breast
cancer and breast cancer deaths as those who did
not receive the intervention.40 The US Preventive
Services Task Force was concerned about the ap-
plicability of these studies to women in the United
States.3 Additionally, results might be different for
a highly motivated woman.

The observational studies include a large cohort
study in which women were asked a single question,
whether they did BSE. No difference for breast
cancer mortality was found between those who
responded yes and those who responded no (RR �
1.04, 95% CI, 0.95–1.13).41 A case-control study
asked women with advanced-stage breast cancer
questions about their practice of BSE and com-
pared their responses with those without breast
cancer. Doing BSE and the frequency of BSE were
not associated with a decreased risk of late-stage
disease. Women who practiced BSE with high pro-

ficiency did have a decreased risk of breast cancer
deaths, but the retrospective design could not elim-
inate the possibility of recall bias.42

Women do find breast cancers by self-examina-
tion. In women ages 40 to 45 years (before many
have routine mammography), 65% of the cancers
were self-detected.43 Self-detection was divided
equally between those who did routine BSE and
those who accidentally found a breast lump. In a
series of 3,197 invasive cases of cancer diagnosed in
Wisconsin from 1988 to 1990, women detected
their own cancers 55% of the time.44 Tumors
found by mammography or CBE were much more
likely to be localized.45

Conclusion
What to Advise Women About Mammography?
There has been much media coverage about the
controversies surrounding screening mammogra-
phy, and many women might have questions. The
simplest message to tell women is that some studies
showing screening mammography to be beneficial
had errors which might have affected the quality of
the results. Scientists do not agree how important
these errors were.

The Gotzsche and Olsen meta-analysis repre-
sents a single meta-analysis that looks at the same
trials reviewed by other groups. The US Preventive
Services Task Force did not find most of these same
trials to have major deficiencies and therefore
reached different conclusions, eg, that screening
mammography is effective in decreasing breast can-
cer deaths. Although the evidence is not as strong
as we would like, there are no convincing studies
that breast cancer screening does not work com-
pared with no screening at all.

Should Physicians Perform Clinical Breast
Examinations?
There is insufficient evidence to answer this ques-
tion. CBE increases case finding of breast cancer,
but it is unknown whether this increased case find-
ing improves outcomes. Using better techniques
and taking a longer time to do the examination
improve the accuracy of CBE.

Should Physicians Instruct Women Patients In
Breast Self-Examinations?
Currently there is no convincing data that BSE
increases breast cancer detection rates or decreases
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breast cancer mortality. Some women might want
to do all they can to detect breast cancer earlier.
For women who choose to do BSE, they should be
assisted in learning to do it proficiently. If they
choose not to do it, they do not need to feel guilty;
however, they should not ignore such breast symp-
toms as bleeding, discharge, pain, or a lump found
by accident.

References
1. Gotzsche PC, Olsen O. Is screening for breast can-

cer with mammography justifiable? Lancet 2000;
355:129–34.

2. Olsen O, Gotzsche PC. Screening for breast cancer
with mammography. The Cochrane Library, Issue 4,
2001. Oxford: Update Software.

3. US Preventive Services Task Force. Screening for
breast cancer: recommendations and rationale.
Available at http://www.ahcpr.gov/clinic/uspstfix.
htm. Accessed February 2002.

4. Baxter N. Preventive health care, 2001 update:
should women be routinely taught breast self-exam-
ination to screen for breast cancer? Can Med Assoc
J 2001;164:1837–46.

5. Leitch AM, Dodd GD, Costanza M, et al. American
Cancer Society guidelines for the early detection of
breast cancer: update 1997. CA Cancer J Clin 1997;
47:150–3.

6. Manois LA. What is the contribution of CBE to
breast cancer detection in a screening program [mas-
ters thesis]? Seattle: Seattle Pacific University, 1998.

7. Oestreicher N, White E, Lehman CD, Mandelson
MT, Porter PL, Taplin SH. Predictors of sensitivity
of clinical breast examination. Breast Cancer Res
Treat 2002;76:73–81.

8. National Center for Health Statistics Staff. Health,
U. S. with urban and rural health chartbook, 2001.
Hyattsville, Md: National Center for Health Statis-
tics, 2001.

9. Familial breast cancer: collaborative reanalysis of
individual data from 52 epidemiological studies in-
cluding 58,209 women with breast cancer and
101, 987 women without the disease. Lancet 2001;
358:1389–99.

10. Reynolds T. Declining breast cancer mortality:
what’s behind it? J Natl Cancer Inst 1999;91:750–3.

11. Shapiro S, Venet W, Strax P, Venet L, Roeser R.
Ten- to fourteen-year effect of screening on breast
cancer mortality. J Natl Cancer Inst 1982;69:349–
55.

12. Shapiro S, Venet W, Strax P, Venet L, Roeser R.
Selection, follow-up, and analysis in the Health In-
surance Plan Study: a randomized trial with breast
cancer screening. Natl Cancer Inst Monogr 1985;67:
65–74.

13. Andersson I, Aspegren K, Janzon L, et al. Mammo-

graphic screening and mortality from breast cancer:
the Malmo mammographic screening trial. BMJ
1988;297:943–8.

14. Tabar L, Gad A, Holmberg L, Ljungquist U. Sig-
nificant reduction in advanced breast cancer. Results
of the first seven years of mammography screening
in Kopparberg, Sweden. Diagn Imaging Clin Med
1985:54158–64.

15. Frisell J, Eklund G, Hellstrom L, Lidbrink E,
Rutqvist LE, Somell A. Randomized study of mam-
mography screening—preliminary report on mortal-
ity in the Stockholm trial. Breast Cancer Res Treat
1991;18:49–56.

16. Frisell J, Lidbrink E, Hellstrom L, Rutqvist LE.
Followup after 11 years—update of mortality results
in the Stockholm mammographic screening trial.
Breast Cancer Res Treat 1997;45:263–70.

17. Bjurstam N, Bjorneld L, Duffy SW, et al. The Goth-
enburg breast screening trial: first results on mortal-
ity, incidence, and mode of detection for women
ages 39–49 years at randomization. Cancer 1997;80:
2091–9.

18. Alexander FE, Anderson TJ, Brown HK, et al. The
Edinburgh randomised trial of breast cancer screen-
ing: results after 10 years of follow-up. Br J Cancer
1994;70:542–8.

19. Alexander FE, Anderson TJ, Brown HK, et al. 14
years of follow-up from the Edinburgh randomised
trial of breast-cancer screening. Lancet 1999;353:
1903–8.

20. Miller AB, Baines CJ, To T, Wall C. Canadian
National Breast Screening Study: 1. Breast cancer
detection and death rates among women aged 40 to
49 years. CMAJ 1992;147:1459–76.

21. Miller AB, To T, Baines CJ, Wall C. The Canadian
National Breast Screening Study: update on breast
cancer mortality. J Natl Cancer Inst Monogr 1997;
22:37–41.

22. Miller AB, Baines CJ, To T, Wall C. Canadian
National Breast Screening Study: 2. Breast cancer
detection and death rates among women aged 50 to
59 years. CMAJ 1992;147:1477–88.

23. Kerlikowske K, Grady D, Rubin SM, Sandrock C,
Ernster VL. Efficacy of screening mammography. A
meta-analysis. JAMA 1995;273:149–54.

24. Larsson LG, Andersson I, Bjurstam N, et al. Up-
dated overview of the Swedish Randomized Trials
on Breast Cancer Screening with Mammography:
age group 40–49 at randomization. J Natl Cancer
Inst Monogr 1997;22:57–61.

25. Miller AB, To T, Baines CJ, Wall C. The Canadian
National Breast Screening Study-1: breast cancer
mortality after 11 to 16 years of follow-up. A ran-
domized screening trial of mammography in woman
age 40 to 49 years. Ann Intern Med 2002;137(5 Part
1):305–12.

26. Boyd NF, Jong RA, Yaffe MJ, Tritchler D, Lock-
wood G, Zylak CJ. A critical appraisal of the Cana-

240 JABFP May–June 2003 Vol. 16 No. 3

 on 17 M
ay 2025 by guest. P

rotected by copyright.
http://w

w
w

.jabfm
.org/

J A
m

 B
oard F

am
 P

ract: first published as 10.3122/jabfm
.16.3.233 on 1 M

ay 2003. D
ow

nloaded from
 

http://www.jabfm.org/


dian National Breast Cancer Screening Study. Radi-
ology 1993;189:661–3.

27. Andersson I, Janzon L. Reduced breast cancer mor-
tality in women under age 50: updated results from
the Malmo Mammographic Screening Program.
J Natl Cancer Inst Monogr 1997;22:63–7.

28. Miettinen OS, Henschke CI, Pasmantier MW, Smith
JP, Libby DM, Yankelevitz DF. Mammographic
screening: no reliable supporting evidence? Lancet
2002;vol:pp. Available at: http://imae.thelancet.comn/
extras/1093web.pdf.

29. The frequency of breast cancer screening: results
from the UKCCCR randomised trial. United King-
dom Co-ordinating Committee on Cancer Research.
Eur J Cancer 2002;38:1458–64.

30. Tabar L, Vitak B, Chen HT, Yen MF, Duffy SW,
Smith RA. Beyond randomized controlled trials: or-
ganized mammographic screening substantially re-
duces breast carcinoma mortality. Cancer 2001;91:
1724–31.

31. Elmore JG, Barton MB, Moceri VM, Polk S, Arena
PJ, Fletcher SW. Ten-year risk of false positive
screening mammograms and clinical breast examina-
tions. N Engl J Med 1998;338:1089–96.

32. Barton MB, Moore S, Polk S, Stalin E, Elmore JG,
Fletcher SW. Increased patient concern after false-
positive mammograms. J Gen Intern Med 2001;16:
150–6.

33. Pisano ED, Earp J, Schell M, Vokaty K, Denham A.
Screening behavior of women after a false-positive
mammogram. Radiology 1998;208:245–9.

34. Black WC, Nease RF Jr, Tosteson AN. Perceptions
of breast cancer risk and screening effectiveness in
women younger than 50 years of age. J Natl Cancer
Inst 1995;87:720–31.

35. Barton MB, Harris R, Fletcher SW. The rational
clinical examination. Does this patient have breast
cancer? The screening clinical breast examination:
should it be done? How? JAMA 1999;282:1270–80.

36. Bobo JK, Lee NC, Thames SF. Findings from
752,081 clinical breast examinations reported to a
national screening program from 1995 through
1998. J Natl Cancer Inst 2000;92:971–6.

37. McPherson CP, Swenson KK, Jolitz G, Murray CL.
Survival of women ages 40–49 years with breast
carcinoma according to method of detection. Cancer
1997;79:1923–32.

38. Thomas DB, Gao DL, Self SG, et al. Randomized
trial of breast self-examination in Shanghai: meth-
odology and preliminary results. J Natl Cancer Inst
1997;89:355–65.

39. Thomas DB, Gao DL, Ray RM, et al. Randomized
trial of breast self-examination in Shanghai: final
results. J Natl Cancer Inst 2002;94:1445–57.

40. Semiglazov VF, Sagaidak VN, Moisyenko VM,
Mikhailov EA. Study of the role of breast self-exam-
ination in the reduction of mortality from breast
cancer. The Russian Federation/World Health Or-
ganization Study. Eur J Cancer 1993;29A:2039–46.

41. Holmberg L, Ekbom A, Calle E, Mokdad A, Byers
T. Breast cancer mortality in relation to self-
reported use of breast self-examination. A cohort
study of 450,000 women. Breast Cancer Res Treat
1997;43:137–40.

42. Newcomb PA, Weiss NS, Storer BE, Scholes D,
Young BE, Voigt LF. Breast self-examination in
relation to the occurrence of advanced breast cancer.
J Natl Cancer Inst 1991;83:260–5.

43. Harvey BJ, Miller AB, Baines CJ, Corey PN. Effect
of breast self-examination techniques on the risk of
death from breast cancer. CMAJ 1997;157:1205–12.

44. Coates RJ, Uhler RJ, Brogan DJ, et al. Patterns and
predictors of the breast cancer detection methods in
women under 45 years of age (United States). Can-
cer Causes Control 2001;12:431–42.

45. Reeves MJ, Newcomb PA, Remington PL, Marcus
PM. Determinants of breast cancer detection among
Wisconsin (United States) women, 1988–90. Cancer
Causes Control 1996:7:626–7.

Breast Cancer Screening 241

 on 17 M
ay 2025 by guest. P

rotected by copyright.
http://w

w
w

.jabfm
.org/

J A
m

 B
oard F

am
 P

ract: first published as 10.3122/jabfm
.16.3.233 on 1 M

ay 2003. D
ow

nloaded from
 

http://www.jabfm.org/

