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MEDICAL TECHNOLOGY 

The NCI estimates that a woman in the United States has a 1 in  
8 chance of developing invasive breast cancer during her life- 
time, a risk that was about 1 in 11 in 1975.

31 Approximately 40,460 
women and 450 men in the United States were estimated to die 
from the disease in 2008.  These data suggest that breast cancer   
is on the rise, and is 100 times the mortal threat for women than 
it is for men.  If these statistics are generally correct, then 7 out        
of 8 women will not develop invasive breast cancer. What is dif-
ferent about these women? Although scientists have discovered 
some of the risk factors associated with breast cancer, they 
account for only 30 percent of cases. We don’t know why some 
women who are at risk for breast cancer do develop the disease, 
and why other women at risk do not. Yet breast cancer awareness 
activities have the same recommendation for all women: “Get 
tested regularly. It is the best way to lower your risk of dying  
from breast cancer. Screening tests can find breast cancer early, 
when it’s most treatable.”32  Cast as an  “early”  detection tool, 
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screening mammography is the touchstone for the best-funded 
and most-publicized breast cancer awareness programs.33    
       Screening mammography involves compressing the breast 
between two plates and then applying a small dose of radiation  
to produce an X-ray image that can reveal benign or malignant 
abnormalities. Between 1987 and 2000, the percentage of women 
in the United States over age 40 who reported that they had a 
mammogram in the previous 2 years increased from 39 to 70 
percent. Though mammography has been institutionalized as    
the best protection against breast cancer, it is not without its     
own controversy and thorny questions. If seven out of eight 
women would never have developed breast cancer in the first 
place, is regular screening really necessary for these women? 
What does “early” detection mean when it comes to cancer, and 
is it really possible to find life-threatening breast cancers “early” 
using this medical technology? What are the risks and benefits   
of mammography screening for women who would never have 
developed the disease? Do the benefits outweigh the risks equally 
for all women? Does it really save lives as claimed?  
     The scientific debate over screening mammography has been 
ongoing for three decades. Reports in medical journals as early 
as 1976 identified major problems with mammography screen- 
ing, such as insufficient data about its accuracy, benefit, and the 
long-term effects of radiation exposure.34 A review of clinical 
trials on the effects of screening in 2000 and an analysis from the 
Institute of Medicine (IOM) in 2001 re-ignited and publicized    



CONSUMING MEDICINE, SELLING SURVIVORSHIP 173 

the longstanding debate about the benefits, limitations, and 
risks of screening mammography. 

The Benefits of Mammography 

The goal of screening for breast cancer is to decrease the death 
rate, making mortality reduction mammography’s primary ben- 
efit. Interventions such as mammography have been studied in 
randomized controlled trials, which carefully assess the benefits 
and risks of screening for specific groups of people. In random- 
ized controlled trials, participants are assigned to receive a cer- 
tain screening procedure, and the frequency and extent of use 
are predetermined. Then the outcomes of these groups are com- 
pared to those of control groups that did not receive the inter- 
vention. Seven clinical trials conducted between 1963 and 1982 
specifically analyzed the impact of screening mammography on 
mortality. Only one of these had been conducted in the United 
States. To evaluate the quality of the trials and the evidence they 
produced, there have been three systematic reviews (meta- 
analyses) of these initial studies. The following analyses show 
reductions in mortality resulting from mammography screening 
to be quite variable, and fairly modest. 
       The Cochrane Review was first published in the Lancet in 
2000 by Gøtzsche and Olsen and was reported in more detail in 
the Cochrane Library in 2001.35 The researchers did a systematic 
review of seven major randomized controlled trials of screening  
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mammography that involved over half a million women, and 
assessed the quality of the studies in terms of agreed-upon stan-
dards for well-conducted and reliable research. After identifying 
no trials with high-quality data, two trials with medium-quality 
data (Canada and Malmö), three trials with poor-quality 
data (Göteborg, Stockholm, and Two-County), and two trials 
(Edinburgh and New York) that were highly flawed, they con- 
cluded that there was no reliable evidence to justify mass screening. 
The two trials that were the most methodologically sound did 
not find a reduction in breast cancer mortality, in contrast to 
the trials with poor-quality data that did (25 percent after 13 years). 
One of the quality problems involved misclassifying the cause 
of death. Radiation treatment for early breast cancers tends to 
reduce the rate of local recurrence, but it also increases the 
probability of heart failure. If a woman treated with radiation 
for breast cancer dies during the follow-up period from a heart 
attack, did her death result from breast cancer treatment or some 
other reason? Classifying her death as heart failure and not 
breast cancer, the researchers would argue, is a misclassification 
of death that biases the studies in favor of screening.  
       In 2006, Gøtzsche and Nielsen updated the 2000-2001 
Cochrane analysis, getting more of the primary data from the 
studies where they could, including cause of death and study 
set-up. They identified seven randomized trials that compared 
mammography screening with no mammography screening, 
including six trials from the original investigation. Similar to the 
earlier findings, the trials that were most sound methodologically 
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found no statistically significant reduction in breast cancer mor- 
tality compared to the trials that were methodologically flawed. 
Four of the trials were not adequately randomized, which called 
into question whether the subjects in the screening group may 
have been healthier than those in the non-screening group or 
whether their deaths may have been misclassified in terms of 
other causes. Yet these were the studies to show a significant 
reduction in breast cancer mortality (35 to 40 percent). The three 
trials that were randomized adequately, however, did not show a 
significant mortality reduction. Yet compared to unscreened 
women the screened women were more likely to be diagnosed 
and treated. The researchers concluded: “For every 2000 women 
invited for screening throughout 10 years, one will have her life 
prolonged and 10 healthy women, who would not have been 
diagnosed if there had not been screening, will be treated 
unnecessarily.”36 They concluded that screening decreased the 
risk of death by about 15 percent for women ages 50 to 69, while 
increasing the risk of overdiagnosis and overtreatment by about 
30 percent.  
       Corroborating the Cochrane conclusions that mass screen- 
ing was not warranted, the Humphrey review (2002) concluded 
that the absolute benefit of mammography screening on mor- 
tality was only 16 percent, which was quite similar to the conclu-
sion reached by Gøtzsche and Nielson (15 percent). However, 
Humphrey and colleagues concluded that biases in the trials 
could statistically eliminate or even produce that reduction.37 The 
2006 Armstrong review, which included 117 studies in addition to  
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the original trials, focused on the effects of screening on mortal- 
ity reduction specifically for women between the ages of 40 and 
49.38 This is a crucial age group to consider since the standard 
protocol has been to begin regular screening at age 40, and 
screening is far less accurate in this age group. The researchers 
from this analysis also found a wide range of estimated mortal- 
ity reduction: 7 to 23 percent. For this age group, they deter- 
mined a rate of false-positives from 20 to 56 percent and 
subsequent increases in unnecessary procedures. They conclude 
that for women age 40 to 49, the risks of screening may out- weigh 
the benefits.	
       The IOM, an arm of the National Academy of Sciences, in 
2001 released a report called Mammography and Beyond that reviewed 
breast cancer detection technologies in development and exam-
ined technology development and adoption. The reviewers 
found that screening technologies had not been adequately 
assessed in terms of their clinical outcomes, thereby mystifying 
their potential value. They also acknowledged that given the cur- 
rent lack of understanding about premalignant or pre-invasive 
breast lesions (e.g., DCIS and LCIS), we should not assume that 
the detection of these conditions would reduce mortality or 
have any increased benefit for women. As a result, the IOM 
recommended that new screening technologies should depend 
on clinical evidence of improved outcomes—ideally, a reduction 
in overall mortality. To this end, the IOM urged the NCI to create 
a permanent infrastructure for testing the efficacy and clinical 
effectiveness of new technologies for early cancer detection as  
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they emerge.39 Unfortunately, the evaluation of emergent tech- 
nologies does not change anything about the use of the tech- 
nologies we currently have. 	
			Even after considerable national debate spurred by the 
Gøtzsche analyses and the subsequent IOM report, the NCI 
maintained its recommendations in testimony to the U.S. Senate 
that women over 40 should be screened every 1 to 2 years.40 
Although the analyses to date did not provide unequivocal proof 
about the benefits of screening, the NCI did not believe this  
warranted a change in policy. NCI revisited the mammography 
question in 2005, not through the testing of clinical effective- 
ness as the IOM stressed but through the use of high-level sta- 
tistical modeling. The Cancer Intervention and Surveillance 
Modeling Network (CISNET) used retrospective surveillance 
data to create statistical models to illustrate past trends and 
to project future trends related to screening and mortality. 
CISNET concluded that the population-level decrease in breast 
cancer mortality rates from 1990 to 2000 would not have 
occurred without a sizeable contribution from mammography.41 
The CISNET results fortified a long-held position of the 
American Cancer Society and a number of breast cancer orga- 
nizations that screening is the best protection against dying 
from breast cancer. NCI stated that the CISNET models are 
“not designed for use by or for cancer patients or clinicians seek- 
ing treatment guidance for individual cases” (emphasis added). 
Statistical modeling for assessing the risks and benefits of 
screening is quite different from using clinical trials that involve 
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real people in comparison groups who are observed over a period 
of time. 	
					What does all of this information tell us about the benefits 
of mammography for actual women? A message from NCI’s 
CancerMail states that “clinical trials are the best way to directly 
compare the benefits and risks of screening tests.”42 This state- 
ment aligns with the position of the World Health Organization 
(WHO), which developed guidelines in 1968 for evaluating 
clinical trials of cancer screening technologies. The WHO states  
that (a) the disorder screened should be an important cause of 
morbidity (an incidence of ill health), disability, or mortality; 
(b) the screening tool must be available and acceptable to the 
target population and that population’s physicians; (c) screening 
should include appropriate follow-up of individuals with a pos- 
itive result; (d) the screening tool must have acceptable perfor- 
mance characteristics; and (e) the tool should provide a net 
benefit to the target population. Breast cancer incidence and 
mortality are high enough to warrant systematic and effective 
screening, but beyond this, screening mammography falls short. 
Mammography has been widely promoted despite ongoing sci- 
entific and medical controversy. Performance characteristics 
demonstrate high rates of false-positives, false-negatives, over- 
diagnosis, and overtreatment, calling mammography’s net ben- 
efit into question.  
      Age and menopausal status are critical factors. Studies con- 
sistently indicate that mammography screening, if beneficial at 
all, is more beneficial for women ages 50 and 70, and there are few  



CONSUMING MEDICINE, SELLING SURVIVORSHIP 179 

studies of women over age 70.43 For women over age 50, studies 
have shown that the average mortality reduction of about 15 to 
20 percent (ranging from 0 to 37 percent), with an absolute 
mortality benefit of 0.05 percent and 10 times the risk of over- 
diagnosis and overtreatment. For women over age 50 the reduc- 
tion in mortality is quite small, and individual women cannot 
know whether they will be part of the smaller percentage of 
women whose lives are extended or the larger percentage of 
women whose lives are not.  
      The American College of Physicians in 2007 moved away 
from recommending universal screening for women aged 40 to 
49 and instead recommended that women make an informed 
decision after learning about the benefits and harms of mam- 
mography.44 In January 2009, one of the researchers from the 
Cochrane review stated unequivocally in the British Medical Journal, 
“there is no reliable evidence that screening decreases total 
mortality, although half a million women participated in the 
screening trials.”45 On November 19th 2009 the United States 
Preventative task force also reversed screening guidelines. Instead 
of beginning mammograms at age 40, they recommended start- 
ing mammograms at age 50—every two years, instead of annu- 
ally. They emphasized that these guidelines were aimed at 
reducing harm from overtreatment.46 Still, the American Cancer 
Society Web site states, “Most doctors feel that early detection 
tests for breast cancer save many thousands of lives each year, 
and that many more lives could be saved if even more women 
and their health care providers took advantage of these tests.”47  
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And despite his early statement admitting the over-promise of 
screening, Dr. Otis Brawley of the American Cancer Society 
also reversed his position after the task force released the new 
guidelines. He said: “As someone who has long been a critic of 
those overstating the benefits of screening, I use these words 
advisedly: this is one screening test I recommend unequivocally, 
and would recommend to any woman 40 and over, be she a 
patient, a stranger, or a family member.”48  
     Adding to the confusion about mammography’s specific 
role in reducing mortality are the spurious correlations between 
the general rise in mammography screening (stated previously) 
and a general reduction in mortality rates (the number of 
women per 100,000 women in the United States who die of 
breast cancer each year). The death rate is standardized to 
accommodate increases in population size and age, so it is useful 
in showing change over time. According to the NCI, the decrease 
in the breast cancer mortality rate has been about 1.8 percent 
each year from 1989 to 1996.49 This decline was 2 years after the 
use of mammography started to rise rapidly. Between 1990 and 
2005, death rates decreased 27 percent over 15 years and the 
decline in mortality was greater for white women than for 
African American women.50 Improvements in treatment and 
early detection are credited for the decline. However, the magni- 
tude of breast cancer mortality is reflected in the actual number 
of deaths, which has consistently been about 40,000 per year. 
Significantly, the death rates do not include treatment-related 
deaths.  
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The Risks of Mammography 

     Given the uncertainty over mammography’s benefit for women, 
risk analysis becomes more important. Mammograms frequently 
provide insufficient information to reach clear conclusions about 
the presence of tumors, and suspicious areas on a mammogram 
may or may not indicate cancer. The IOM reported that 75 percent 
of all positive mammograms, upon biopsy, were “false- 
positives” (i.e., did not show the presence of cancer).51 The risk 
of having a false-positive during routine yearly screening is 
about 10 percent, and according to a study published in the 
Journal of the National Cancer Institute, by the time a woman has had 
10 mammograms, she will have a 50 percent chance of being told 
her results are abnormal.52 The high rate of false-positives means 
that the biopsies were not necessary for the majority of women who 
had them. If the biopsy sample does not contain enough tissue to 
make a definite diagnosis, women are then subjected to multiple 
biopsies. These procedures are invasive, anxiety-producing, and 
costly. The cost of a breast biopsy can range from approximately 
$1,000 to $5,000, depending on the type of biopsy, the equip- 
ment used, and the facility.53 Many health maintenance plans 
require referrals prior to the procedure, and the cost may be 
prohibitive for the 23 million women (nearly one in five) in the 
United States who have no health insurance.54  
      Second, mammograms on average miss 25 to 40 percent 
of tumors that actually are cancerous.55 These are called “false- 
negatives.” There are several reasons why mammograms miss  
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these cancers, including the ability of the X-ray to clearly cap- 
ture the image, the lack of certainty about how to interpret 
“suspicious” areas on the image, differences in the ability of 
radiologists to assess the image accurately, and the rate of tumor 
growth. Mammograms are better able to “see” through fatty 
breast tissue than through dense breast tissue, increasing the 
accuracy of the image for women with more fatty tissue. Since 
premenopausal women generally have denser breasts, mammo- 
grams are less accurate for these women than for postmeno- 
pausal women. However, mammograms are very good at seeing 
calcium deposits even in dense breasts. Calcium deposits (micro- 
calcifications) are very common in women, especially as they 
age, are common in benign breast conditions, and may also form 
around dead cells in DCIS and LCIS. For these reasons, it is 
difficult to interpret what their presence on a mammogram indi- 
cates. DCIS, for example, is almost always diagnosed when a 
mammogram shows calcium deposits and a subsequent biopsy 
shows cell irregularities (abnormal hyperplasia). Such irregulari- 
ties fall into that gray zone between normal tissue and invasive 
cancer, as discussed earlier, making this condition difficult to 
diagnose. However, for invasive breast cancers, only certain types 
of microcalcifications are associated with higher-grade tumors, 
and even these are not independent prognostic factors.56  
     Also, radiologists have different levels of experience and cri- 
teria for assessing mammograms. A study published in the 
Journal of the National Cancer Institute reported that radiologists’ 
ability to accurately read diagnostic mammograms varies from  
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27 to 100 percent, with radiologists who work at academic medi- 
cal centers more likely to be accurate.57 A final difficulty is that 
cancers grow at different rates. A high rate of growth, when 
more than 6 to 10 percent of the cells are making new cells, may 
help to predict how aggressive a cancer is. When it comes to 
detection, slow-growing tumors are simply around longer and 
are therefore easier to catch. Faster-growing, more life-threaten- 
ing tumors are more likely to appear between screenings, having 
been missed by the earlier mammogram.58  
      Third, the detection of abnormal tissue that will never 
become symptomatic is a form of “overdiagnosis” that contrib- 
utes to the inflation of incidence statistics. The stage 0 in situ 
conditions currently represent about 23 percent of breast cancer 
diagnoses each year, and the incidence rates for these types have 
been on the rise. The diagnosis of DCIS has increased from 1 to 
2 percent of all breast cancers 20 years ago to 17 percent in 1997 
and 23 percent in 2005. According to an article in the Journal of 
the American Medical Association, the more than 23,000 cases of DCIS 
diagnosed in 1992 were 200 percent higher than might be 
expected from rates in 1983, and from trends between 1973 and 
1983.59 By 2008, that number more than doubled again to over 
57,000 cases. Until the 1980s, when mammography use expanded 
widely, DCIS was rarely found because DCIS is not found with 
a clinical breast examination; DCIS is almost always detected by 
mammograms. Screening mammography is largely responsible 
for the ever-increasing diagnoses of stage 0 breast cancers, the 
types that are not technically breast cancers at all.  
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Fourth, overdiagnosis leads to overtreatment, resulting in 30 
percent more surgery, 20 percent more mastectomies, and more 
use of radiotherapy.60 Seventy percent of DCIS lesions remain 
harmless for a lifetime, and the long-term survival rate is nearly 
100 percent regardless of treatment. There is also research showing 
that spontaneous regression of breast cancer may be more 
common than people think.61 Yet DCIS is diagnosed more fre- 
quently and treated more aggressively in the United States than 
anywhere else in the world. In 2002, 26 percent of DCIS patients 
were treated with mastectomy. Other treatments included 
lumpectomy, radiation, chemotherapy, and hormone therapy 
such as tamoxifen. If an abnormality does not cause symptoms 
and is not likely to progress to invasive cancer, then the risks 
associated with surgery, radiation damage, ongoing radiation 
from regular mammography, anxiety about risk, side effects of 
systemic therapy, and increased medical costs may far outweigh 
the benefits of treatment.62  
     Fifth, is it possible that increased mammography actually 
causes more breast cancer? A fundamental assumption to screen- 
ing programs is that early detection will lead to an eventual 
decline in invasive breast cancers in the future. A Scandinavian 
study published in 2004 found no corresponding long-term 
reduction in the rate of women diagnosed with breast cancer.63 
Instead, after mammography screening was introduced in 
Norway for women aged 50 to 69 years, the incidence of breast 
cancer increased by 54 percent. Similarly, after mammography  
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screening began in Sweden in 1987 breast cancer incidence 
increased by 45 percent. The researchers concluded that “with- 
out screening, one third of all invasive breast cancers in the age 
group 50-69 years would not have been detected in the patients’ 
lifetime.”  
      The U.S. Food and Drug Administration (FDA) acknowl- 
edges that the lifetime risk of developing cancer increases with 
radiation exposure from X-rays. A person who undergoes more 
X-ray examinations has an accumulated radiation risk. People 
who receive X-rays at a younger age have a greater risk than 
those who are older. Women are at a higher lifetime risk than 
men for developing cancer from radiation after receiving the 
same exposures at the same ages.64 According to the FDA, a 
mammogram is comparable to 3 months of exposure to natural 
background radiation. An 80-year-old woman who had a mam- 
mogram every 2 years from the age of 40 will have been exposed 
to an additional 5 years of radiation in her lifetime. In a review 
of 47 scientific articles about mammography, Samuel S. Epstein, 
MD, Professor Emeritus of Environmental Medicine at the 
University of Illinois at Chicago School of Public Health, and 
his colleagues concluded that in addition to false-positives, false- 
negatives, and overdiagnosis, another danger of mammography 
screening is the induction and promotion of breast cancer.65 For 
women who carry a genetic mutation associated with increased 
breast cancer risk, studies have found that radiation from mam- 
mograms may promote the spread of cancer cells.66  
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Cost/Benefit Analysis 

Do the benefits of mammography outweigh the risks? Every 
diagnosed woman must determine this for herself based on her 
own situational context. Yet how is a person to make this deter- 
mination? The questionable status of mammography as the 
solution to the breast cancer problem has placed the burden of 
risk assessment on women themselves. How are women to assess 
the risks when every T-shirt, ad campaign, and pink ribbon 
comes fully equipped with the unequivocal message that “early 
detection saves lives”? 	
     Even official medical information amplifies the benefits of 
mammography while minimizing or omitting the risks. A 2006 
survey of the content of information given to women who were 
invited for mammography screening in six countries concluded 
that “one-sided propaganda about breast screening...resulted 
in misconceptions about its effects.”67 The information did not 
mention the risks of overdiagnosis and overtreatment of healthy 
women at all. One third of the invitations stated that screening 
leads to either less invasive surgery or simpler treatment, even 
though overdiagnosis produces the opposite effect. Half of the 
invitations mentioned the possibility of pain, a temporary and 
the least serious harmful effect of screening. Although the 
researchers produced an evidence-based leaflet that outlined the 
benefits and risks of screening, a 2009 follow-up showed little 
change.68  
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     Similarly inaccurate or misleading information is used in the 
screening programs in the United States. The American Cancer 
Society states:  

Only 2 to 4 mammograms of every 1,000 lead to a diagnosis 
of cancer. About 10% of women who have a mammogram 
will require more tests, and the majority will only need an 
additional mammogram. Don’t panic if this happens to you. 
Only 8% to 10% of those women will need a biopsy, and 
most (80%) of those biopsies will not be cancer.69  

     Downplaying the inaccuracy of mammograms and unneces- 
sary biopsies solidifies social investment in mammography 
screening. As Chapter 2 pointed out, the staunch commitment 
to mammography has a long history tied to National Breast 
Cancer Awareness Month (NBCAM) and the pink ribbon, 
which together provide a springboard for public investment in 
breast cancer as a women’s health epidemic. The Komen Affiliate 
Network is “the nation’s largest private funder of community- 
based breast health education and breast cancer screening and 
treatment programs,” with 130 affiliate organizations.70 Komen 
disseminates its central message of early detection through these 
organizations: “Getting tested regularly is the best way for 
women to lower their risk of dying from breast cancer. Screening 
tests can find breast cancer early, when it’s most treatable.”  
     Under the category “Quality of Screening Tests,” Komen 
downplays the inaccuracy of mammography, stating “there is no 
such thing as a perfect screening test with 100 percent sensitivity  
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and 100 percent specificity. There is usually give-and-take between 
the two.” Komen then dismisses the risk of false-positives under 
the heading “Accuracy of Mammograms,” stating: “The most 
important job of mammography is to find as many early cancers 
as possible, not to avoid false-positive results. False-positive 
results may cause unnecessary anxiety. However, this does not 
outweigh the life-saving value of regular screening.”71 Komen 
not only disregards the inaccuracy of screening and replaces it 
with statements that stress survival, but the Web site’s search 
mechanism produces no material for the terms “overdiagnosis” 
and “overtreatment.” 	
				Balanced information is lacking in pink ribbon culture, but 
it is possible to establish sound principles for evaluating the 
costs and benefits of any medical intervention. A number of 
organizations, including the National Breast Cancer Coalition, 
the New York State Breast Cancer Support and Education 
Network, the Breast Cancer Fund, Breast Cancer Action, the 
Collaborative on Health and the Environment, and numerous 
other community-based advocacy organizations have commit- 
ted to evidence-based assessments of scientific and medical 
information. The National Breast Cancer Coalition’s Project 
LEAD teaches laypersons to understand biomedical technosci- 
ence in ways that enable them to make decisions about breast 
cancer as well as influence research and policy agendas. The bur- 
geoning environmental breast cancer movement has used scien- 
tific research and biomedical knowledge of cancer-causing 
agents to raise awareness of environmental causes and promote  



CONSUMING MEDICINE, SELLING SURVIVORSHIP 189 

precautionary measures, including removing known toxic agents 
from everyday products and environments.72 These mobiliza- 
tions, which will be discussed in the concluding chapter, are 
gaining momentum despite pressure from the cancer industry and 
pink ribbon culture to submit to medicalization and avoid 
scientific controversies. 
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