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Health care costs in the United States now consume nearly 15% of the gross domestic
product. Continued expansion, of health expenditures may have serious economic
consequences, including reduction ill the standard of living. Health care reform must
include cost control without consequent detrimental effects on health status. As a case

• example, we consider the controversy surrounding mammography screening for
premenopausal women. Several literature reviews of published studies suggest that
screening o fwomen less than 50 years of age does not statistically significantly reduce
mortality from breast cancer. These results are not explained by screening interval,
recentness, of study, or patient compliance to screening. We conclude that screening
is effective in decreasing mortality from breast cancer for women older than 50 years.
For women less than 50, mammography screening programs displace resources that
could have a greater benefit in women's health status if used for other purposes.

Key words: health policy, mammography, opportunity cost, cost-effectiveness analy-
sis

Three important problems in American health care are affordability, access, and

accountability (Kaplan, 1993). The affordability problem results from the inability

to pay for all health services that are desired. Health care costs in the United States
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have grown exponentially since 1940 and the rate of increase has continued to
accelerate through the 1990s. Health care in the United States now consumes 14.5%
of the gross domestic product, whereas no other country in the world spends more
than 10% (Health Care Financing Administration, 1994).

Despite high expenditures on health care, 58 million Americans have no health

insurance for part of each year and 38 million are uninsured throughout the entire
year (Levit, Olin, & Letsch, 1992). Programs designed to serve the poor, such as
Medicaid, have had to redefine eligibility to exclude the majority of low-income
people. The costs of Medicaid programs have grown dramatically and all states
must now consider cost-cutting strategies (Merritt & Demkovich, 1991). The third
problem is accountability. Despite the fact that we spend more on health care than
any other country in the world, we have a great deal of difficulty demonstrating
that our high expenditures result in health benefits (Kaplan, 1993).

The three problems (affordability, access, and accountability) are connected.
Access has become limited because health care is unaffordable, and care may be
too expensive because there is poor accountability. Better accountability may
preserve resources that could be used to provide access to a larger number of people.

OPPORTUNITY COST PROGRAM

With limited resources, health plans cannot include all programs. To some extent,
political factors and lobbying influence what programs are selected. Successful
lobbying to obtain reimbursement for a specific service may necessarily mean that
another service is excluded. This is often called the opportunity cost problem.
Opportunity costs are the foregone opportunities that are surrendered as a result of
using resources to support a particular decision. With a fixed budget, the decision

to increase spending for a program includes a decision to spend less money
elsewhere.

When confronted with the choice between two programs, many people think the

solution is eagy---d0 them both. The difficulty is that it is expensive to offer multiple
programs. The cost of programs is represented in the fees for health insurance or
the cost of health care to taxpayers. We can choose to offer as many health programs
as we want, but we need to pay for them. Employees do not want the fees for their
health insurance to rise and taxpayers do not want tax increases. The goal of formal
decision models is to get higher quality health care at a lower cost (Eddy, 1994).
In this article, we argue that success in obtaining support for some programs may
have unintended consequences. As a result, resources may not be used most
efficiently in order to deliver a public health benefit. The campaign to achieve
mammography for all women will be used as a case study.



SERVICES FOR WOMEN

An increasing percentage of Americans under the age of 65 have no health
insurance. The age-adjusted percentage of uninsured Americans increased from
12.5% in 1980 to 17.2% in 1992 (National Center for Health Statistics [NCHS],
1994). Nonelderly women are more likely to be insured than men (85% versus
81%), partly because more women than men are covered by Medicaid (8% versus
3%). Overall, one third of all women in the lowest income bracket are uninsured

and in greatest need of help, compared with 16% of the nonelderly U.S. population
as a whole (Collins, Romero, Drummond, & Shannon, 1993).

.Although the proportion of insured women is similar to the proportion of insured
men, women may have many disadvantages in using the system. In Michigan,
Bashshur, Homan, and Smith (1994) found that 20% of women had access problems
compared to 14% of men. Other findings from the analysis confirmed inequity of
access to health care. Particularly disadvantaged were members of certain ethnic
minorities, women laborers and the poor, and those in poorer health (Bashshur et
al., 1994). Furthermore, using a method to simulate out-of-pocket cost, Sofaer and
Abel (I990) showed that Medicare provides better coverage for illnesses that
predominate among men than those that predominate among women. The authors
also found that women on Medicare who supplement their basic coverage by
purchasing a typical private insurance Medigap policy do not receive as much of
an advantage from their purchases as men do (Sofaer & Abel, 1990).

Preventive science has advanced to the point where preventive interventions are
expected to improve health. However, the health care system has done a poor job
of delivering some important services to women. For example, since 1980 the
percentage of mothers receiving early prenatal care has remained stable at 79% for
White mothers and 60% to 62% for Black mothers (NCHS, 1994). Furthermore,
there is an important gap between knowledge in how to prevent morbidity and
mortality of diseases and the implementation of prevention measures in areas such
as cardiovascular diseases that constitute the principal cause of death among
women. Thus, approximately 36% of cardiovascular disease morbidity in women
over 44 years of age can be attributed to elevated serum cholesterol. In addition,
glucose intolerance is of major importance for women and accounts for 36%-37%
of cardiovascular mortality (White, Tolsma, Haynes, & McGee, 1987). Prevalence
of glucose intolerance could be reduced through reduction in rates of obesity. Data
from the National Health Interview Surveys suggest that the age-adjusted percent-
age of adults who were overweight increased from 25% to 33% between 1960-1962
and 1988-199 I. The prevalence of overweight persons increased for all population
subgroups, and more women were classified as overweight than men (NCHS, 1994;
Piani & Schoenborn, 1993). In a variety of different problem areas, the financially
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crippled system has had difficulty delivering necessary care. Clearly, many poten- .:
tially valuable services for women are not being delivered because of limited ;i!,
resources. At the same time significant resources have been devoted to services that ::_

;Jt
may be unnecessary. In the next sections, methods for achieving more efficient use ._,_
of resources are reviewed. " "}

MAMMOGRAPHY :: " I ;:'?: _'

Mammography screening programs have become the central focus of women's :
health advocacy campaigns. The American Cancer Society (ACS) recommends that
screening mammography begin at age 40 (American Cancer Society, 1994),'
whereas many other organizations suggest that screening mammograms are unnec-'
essary before age 50 (Fletcher, Black, Harris, Rimer, & Shapiro,' 1993). Tiffs'
difference of opinion highlights some important problems in public decision
making. Two points of view must be considered. First, mammography coverage
has become the focal point for women's health policy despite the need to provide
a variety of other services for women. Another constituency group is providers who
have made significant profit offering these tests. There is a legitimate controversy '
over whether screening mammography should be advocated for to women less than
50 years of age who do not have other risk factors for breast cancer. The medical,
establishment's position is best exemplified in statements by a past president of the
ACS of California, who stated, "I don't know if mammograms are effective under

the age of 50, but I don't see any reason not to have them. Nobody is going t9 get'
hurt by them" (Duerksen, 1994). "_ ' " '_' +

Is it true that women are not hurt by these policies? The issue is not whether i
mammograms are dangerous. Rather, the problem is one of opportunity cost_'
Devoting resources to mammography is harmful when it detracts from •the oppor-':
tunity to use the resources for other services that may be necessary to enhance the
healthofwomen. '

.¢._ 7!, .

MAMMOGRAPHYADVOCACY , ,, _i,,

In their testimony on health care reform, the ACS argued for mammography every
1 to 2 years for women age 40 to 49. These are the guidelines currently supported'
by the ACS. The ACS believes published studies support the use of screening :

mammography for women 40 to 49 years of age. The ACS explains the difference _
between their own position and that taken by the National Cancer Institute (NCI)
on the basis of the types of studies considered (Mettlin & Smart, 1994). The ACS'
considers that the NCI places too much emphasis on evidence of mortality reduction
derived from randomized clinical trials. The ACS argues that earlier detection
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?<,_< provides opportunities for more conservative treatment. Studies do show a relation

_,._ between the use of mammography and the stage of cancer at time of detection.
} Because women are more likely to survive if cancer is detected early, it stands to
_: reason that early detection through mammography will result in better outcomes.

!il_ In addition, the ACS argues that the NCI did not pay enough attention to descriptive
" studies, trends in breast cancer incidence and mortality, and large nonrandomized,

studies such as the Breast Cancer Detection Demonstration Project (BCDDP),
which support the value of screening 40 to 49-year-old women (Mettlin & Smart,
1994). Although compelling, we side with the NCI and consider randomized
clinical trials as the most persuasive evidence for the benefits of screening. The
reason for this position derives from the difficult issues of lead time and length bias
that we address in the next section.

EPIDEMIOLOGIC BIASES AND RESEARCH
METHODOLOGY

To understand this controversy, it is necessary to consider two biases: lead time
bias and length bias.

Lead Time Bias

Cancer screening may result in early detection of disease. Survival is typically
calculated from the date that disease is documented until death. Because screening
is associated with earlier disease detection, the interval between detection and death

is longer for screened cases than for unscreened cases. Epidemiologists refer to this
as lead time bias. Figure 1 illustrates this bias.

Imagine that two women each develop breast cancer in 1980 and died in 1995.
Hypothetically, the progression of the cancer is identical in these two women. The
woman illustrated on the top line of Figure 1 was screened in 1982 and the cancer
was detected. After this diagnosis, she lived 13 additional years before her death in
1995. The woman shown on the lower line did not receive screening and detected

a lump herself in 1992. After this, she lived 3 additional years. Survival for the
woman on the top appears to be much longer than that for the woman on the bottom,
even though the interval between developing cancer and dying is exactly the same.
Observational (nonrandomized) studies are unable to separate lead time bias from
treatment effect and it has been suggested that increased survival associated with

screening can be attributed to lead time and not to early detection and treatment
(Eddy, 1989; Fletcher et al., 1993; Kerlikowske, Grady, Rubin, Sandrock, &
Ernster, 1995). The only way to eliminate lead time bias is to perform clinical trials
in which women are randomly assigned to either treatment or control groups and
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:_:_ :':' "_" _!"' Screened patient
_,:;) 'i_! :_,i "_': :" '" ' " Diagnosed in 1982 '_ ': l
'_'_"_'_"_"_"_ ' ""': " Survived13 years ': _','

1995 '.,i
1

,rf,. !, ? : .... ':_i

Unscreened patient
Diagnosed in 1993

1970 Survived I years 1995

FIGURE1 Exampleof leadtimebias.Bothpatientsdevelopedcancerin 1980anddied in
1995.

followed for many years. These trials have many methodological problems, but
they remain our best way of determining the value of screening.

Length Bias

Tumors progress at different rates. Some cancers are very slow-moving whereas
other tumors progress very rapidly. Some cases may regress, remain stable, or
progress so slowly that they never produce a clinical problem during an ordinary
lifetime. These cases might be described as pseudo-disease because they are not
clinically important (Black & Welch, 1993), The probability that disease is detected
through screening is inversely proportional to the rate of progression. For example,
with rapidly progressing disease, early detection may not produce a clinical benefit
because cases are detected too late. On the other hand, diseases with verylong
preclinical phases are more likely to be detected by screening. However; diseases
that are progressing extremely slow may never cause clinical problems. Ironically,
advances in screening technology have a greater likelihood of detecting cases for
which a clinical manifestation will never materialize (Black & Welch, 1993). _''

It is possible that some of the apparent benefits of screening and treatment for

cancer are actually attributable to lead time and length bias. If thiswere true, then

the greater incidence of detected disease would not be reflected in reduced mortality
rates. This appears to be the case for breast cancer. Current data suggest that, despite
increases in screening, rates for breast cancer mortality have remained constant over
the last two decades (Kaplan, 1993). The same holds for ovarian cancer, colon
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:_ cancer, and most other malignancies (except lung cancer). The center of the
_ controversy is a set of experimental trials that evaluate the benefits of screening.

These trials are important because they eliminate lead time and length bias. Thus,
_:: we focus our review on these experimental trials.

,!

i_. META-ANALYglS

We recently reviewed trials on the efficacy of screening mammography published
! as of 1992. Only published studies allowing comparisons between intervention (i.e.,

mammography screening) and control group were included in our review. These
include the Health Insurance Plan (HIP) of New York (Aron & Prorok, 1986;
Shapiro, Venet, Strax, & Venet, 1988a, 1988b; Shapiro, Venet, Strax, Venet, &
Roeser, 1982), the Malm6 Study (Andersson et al., 1988), the Swedish Two-County
Study (Fagerberg & Tab_, 1988; Tab&', Fagerberg, Day, & Hohnberg, 1987; Tabfir
et al., 1985), the Nijmegen Study (Verbeek, Hendriks, Holland, Mravunac, &
Sturmans, 1985; Verbeek et aL, 1984; Verbeek, Straatman, & Hendriks, 1988), the
Florence Study (Palli et al., 1986), the Canadian Breast Cancer Screening Study
(Baines, McFarlane, & Miller, 1988, 1990; Baines, Miller, et al., 1990; Miller,
1988; Miller, Baines, To, & Wall, 1992a, 1992b), the Periodic Multiphasic Health

Checkup Study (Dales, Friedman, & Collen, 1979), and the United Kingdom Study
(Roberts et al., 1990; UK Trial of Early Detection of Breast Cancer Group, 1988a,

": 1988b).
These studies were identified by a computer assisted MEDLINE search as well

as a review of references of the identified published articles on effectiveness of
mammographic screening. All studies were abstracted following a coding system
developed to include the following variables: population target (i.e., geographic
location, members of a particular health maintenance organization [HMO]), design
of the study (i.e., randomized trial versus case-control study), sample selection,
screening procedures (i.e., type of mammography, physical breast exams, breast
self-examination), file frequency of breast cancer screening, compliance with the
experimental treatment, the nature of the control group, breast cancer screening
rates in the control group, the quality of the mammogram, and breast cancer
mortality. In addition, the data were systematically evaluated according to the age
at entry of the women who were screened and the age at which breast cancer was
diagnosed. Characteristics of the reviewed studies that were systematically reported
in the respective publications are summarized in Table 1.

Figure 2 summarizes the odds ratio of breast cancer death by age at entry for the

eight studies included in our review. Results include mortality from bre_t cancer
exclusively because data on quality of life were not available in any of the published

studies. Mortality data included in the analyses constitute the latest follow-up that
was reported in the respective published studies. Odds ratios less than 1.0 imply



TABLE 1

Characteristics of the Studies Included in the Meta-Analysis

Length of Physical Compliaace

Duration of Follow-Up Age of No. of Frequency of Breast With Type of

Study Country the Study (in Years) Subjects Cases Design Screening Exam Screening ControlGroup

Health United States 1963-1981 18 40--64 30,131 Experimental 12 months Annual 80% Usual care
Insurance

Plan

Malm_ Sweden 1976-1986 8.8 (mean) 44--68 21,088 Experimental 18--24months No 74% Usual care

Swedish Two- Sweden 1977-1985 7 40-75 78,085 Expedmental 40--49 every 2 No 89.2% Usual care

County years, 50-75

Study every33
months

Nijmegen The Netherlands 1975-1982 7 35--65 23,205 Case-control 24 months No 84.8% Usual care
matched for

age
Florence Italy 1970-1984 7 (median) 40-70 24,813 Case-control 30 months In selected 60% Usualcare

ca.ses

National Canada 1980-1990 8.5 (mean) 40-59 89,835 Experimental 12 months Annual 88% BSE; physical
Breast breastexam

Screening (onlyonce
Study for women

(NBSS) younger
than50)

Periodic United States 1964-1975 11 4.3--54 5,156 Exi'.e6mental 24 months Uncertain 60% Not urged to
Multiphasic use MHC
Health

Checkups --_:-.
(MHC) _ - :" -: -_ - "

U.K. Trial United Kingdom 1979--19_8 7 _- 45--64 30,473 Nom'andomizod 24 months Annual 66.5% BSE; usual care
. _ _ 7 . ptospecdve .- : " ?.

study . - -i : - -

Note. BSE = breast self-exam.
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FIGURE 2 Odds ratio (odds rado and 95% cortfidence interval) of breast cancer mortality by age at entry.
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that mortality from breast cancer is lower in the experimental group (i.e., mammog-
raphy screening) than in the control group. Conversely, odds ratios greater than 1.0
imply that mortality from breast cancer is greater in the experimental than in the
control group. However, only six of the studies presented the results broken down,
by age. For these six studies the results are shown separately for women under age l
50 and women over 50. Age 50 was chosen because it approximates file average
age at menopause. As Figure 2 shows, there appears to be no statistically significant
benefit of breast cancer screening for women less than 50 years old. The HIP study
did suggest some benefit among younger women who were followed for a longer,
period of time (18 years). Also, the Florence Study reported lower breast cancer
mortality rates among women younger that 50 who had received mammography
screening as compared to those who had not. However, these differences were not
statistically significant.

Assuming a fixed effects model, the summary odds ratio for experimental
randomized studies was calculated following the Mantel and Haenszel statistic
(Fleiss, 1981). The summary odds ratio for women 50 years old and older was of

.75 (p < .001) and the 95% confidence interval was between .54 and 1.04. For
women younger than 50 years, the summary odds ratio was of 1.09 (p = .21) and

the pertinent 95% confidence interval fell between .67 and 1.77. The homogeneity
test statistics (Breslow & Day, 1980) for women over 50 years old and for women
younger that 50 years were of 4.26 (p = .04) and 6.52 (p = .01), respectively. Given
the heterogeneity of the odds ratios in the reviewed studies, we examined the
relation between the odds ratios and some of the key variables that were available

in all published studies. These included screening interval, date of study, and
compliance rates.

Figure 3 summarizes the relation between screening interval and benefit. It might
be argued that more frequent screening should produce the greatest benefit. The
interval of screening is important because more frequent screening significantly
increases costs. However, the figure shows that there is no systematic relation
between screening interval and outcome for women less than 50 years of age.'
Although women older than age 50 seem to benefit from manunography, the
interval of screening does not appear to provide systematic advantage.

One argument refuting these results is that the equipment used in mammography
screening studies is out of date. Thus, it might be argued that more recent studies
may be more likely to show the benefit of screening. However, averaged across all
women, there was no systematic relation between the first year of study implement
ration publication and benefit (see Figure 4). For women less than 50 there was a
slight trend, but in the opposite direction. It was the early (i.e., HIP and Florence

studies), rather than the later studies, that tended to suggest a benefit of mammog-
raphy.

Another argument is that some studies on mammography screening must be

discounted because compliance rates were low. For example, in some cases wome n
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assigned to obtain mammograms actually did not receive them. Figure 5 breaks
down the odds ratios by compliance rates. As the figure shows, compliance rates
were not systematically related to outcome. Indeed, the study with the lowest
compliance rate (i.e., the Florence study) tended to show the greatest benefit of

mammography.

i

ii LIMITATIONSOFCURRENTDATA

Overall, our review found little evidence supporting screening mammography for

i women under the age of 50 years. However, several issues should be taken into

account. First, it has been argued that the failure to find a significant effect of
screening results from low statistical power. It is possible that larger studies would
show statistically significant benefits for screening (Kopans, Halpern, & Hulka,

i,_ 1994). However, the results suggest that, at best, the effect is very small (summary

l odds ratio of 1.09). Thus, file sample size required to detect this small statistical
effect would be enormous.

Second, the results of the HIP study suggest that the benefits of mammographic
screening in women younger than 50 are apparent when longer follow-up data
become available. In the HIP study, anaong women younger than 50 years at entry
in the study, the relative risk was of .93 (95% confidence interval: .50; 1.75) at the
5-year follow-up and of .77 (95% confidence interval: .53; 1.11) at the 18-year

.... follow-up. This positive relation between length of the follow-up and effect size is
presumably associated with the fact that cancer incidence increases with age.
Because a larger number of women develop cancer as they grow older, larger
follow-ups increase statistical power. However, increasing statistical power
through larger follow-ups leads to ambivalence about the relative effect of early
mammography.

Women with longer follow-ups may have a greater reduction in deaths associ-
ated with breast cancer because they are older at the time of follow-up assessments.
These women may have been screened closer to age 50 or after age 50, and the
observed benefit may be that commonly reported for women of postmenopausal
age (Kerlikowske et al., 1995). De Koning, Boer, Warmerdam, Beemsterboer, and
van der Maas (1995) recently published a study in which a computer simulation
program was used to analyze the Swedish breast cancer screening trials. De Koning
et al. concluded that as much as 70% of the reduction in breast cancer mortality for
women 40-49 years at trial entry might be attributable to a reduction due to

screening these women after they reach age 50 (de Koning et al., 1995). Certainly,
this issue deserves further evaluation. In particular, we need more data on women
screened during their 30s and evaluated 10 to 20 years after their initial screening.

Third, an important issue is the quality of the mammography. Problems in
equipment as well as human errors in reading the mammograms might result in
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both false positives and false negatives diagnostic decisions. The reviewed pub:
lished studies identified in the literature do not provide complete information
regarding the quality of mammographic screening. The HIP study reported that
independent radiology readings of each set of films were made by two of three
radiologists (Shapiro et al., 1988b). In addition, a 10% random sample of films were
reviewed for quality of technique and interpretation and improvements in technique

_:l_.!!i_:_ were introduced as suggested by these reviews (Shapiro et al., 1988b). Andersson

ii et al. (1988) indicated that improved equipment was used as it became available in
the Malm0 study. Sensitivity of mammography was estimated to be 80% and the

positive predictive value was 35% in the Nijmegen study (Verbeek et al., 1988).

i The Canadian study was initially designed to provide appropriate statisticalpower to assess the effect of mammographic screening in women between 40 and
50 years old. However, concerns regarding the poor quality of mammographic
screening in the Canadian study have often been used to question the validity of its

t.'

results. The results of the Canadian study do not suggest that mammographic
screening is effective in preventing deaths from breast cancer in premenopausal
women. It is likely that these concerns have become apparent because the Canadian
trial included the most extensive study of the quality of mammographic screening

'i to date. The results have been reported in various published articles (Baines et al.,
1988; Baines, McFarlane, et ai., 1990; Baines, Miller, et al., 1990). Unfortunately,

data on quality of mammography as complete as the data collected in the Canadian
! study are not available for the other reviewed studies. Thus, Baines et al. (1988)
i "_' reported sensitivity of .70 and specificity of .94 for the first screening in the 15
_ centers participating in tile Canadian trial. Additional data were collected in which
I a single reference radiologist blindly reviewed two-view mammographic screening
! of 5,200 women not known to have breast cancer, 575 screening-detected breast

i cancer cases, and 102 interval breast cancer cases. Agreement of the reference
radiologist was better for breast cancer cases than for those not known to have breast
cancer. Moreover, it was estimated that observer error and technical problems lead

to delayed detection in 22% of the screening-detected breast cancer and 35% of the
interval breast cancers (Baines, McFarlane, et al., 1990). Further data based on a
review of randomly selected films by three external experts suggest that the quality

of the mammograms improved over the years of the Canadian trial (Baines, Miller,
et al., 1990). However, no differences were found between the quality of the

_t_ mammograms in different age groups, 40--49 versus 50-59 years (Baines, Miller,

ii:_ et al., 1990). Additional data would be needed to clarify if indeed poor quality of
_ mammographic screening can partially explain the lack of effectiveness of mam-

_ mographic screening preventing deaths in women younger than 50 years of age but

_ii_ not in women 50 years old or older.
_l: Fourth, in our review we examined compliance with mammographic screening

!i in the experimental groups. However, complete information was not available as
ii to the extent to which women in tile experimental groups received mammographic

i
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screening on a regular basis at the intervals offered in the respective studies.'
Moreover, the percentage of women in the respective control groups who received
mammographic screening was not available in most of the reviewed studies. The
data do not suggest that there were differences in compliance between pre- and
postmenopausal women. However, we cannot rule out the possibility that women
younger than 50 years of age get regular cancer screening tests and preventive
medical checkups more frequently that women 50 years old or older. If that were
the case, the comparison group for women younger than 50 could include a higher'
proportion of women getting mammographic screening than the comparison group
for women over 50 years. Consequently, if similar rates of screening would be
achieved in both age groups, the effect of the intervention group in the younger
group of women would be smaller than in women over 50. ' ......

MAMMOGRAPHY IN CONTEXT ':_ ;!'"_

Our review suggests that mortality from breast cancer is not statistically signifi-
cantly reduced by the use of screening mammography for women 40--49 years of

age. There are clearly limitations with the studies, and we cannot say with certainty:
that regular mammography screening in premenopausal women produces no bene2
fit. Several other reviews of the same literature have been published (Eddy','
Hasselblad, McGivney, & Hendee, 1988; Fletcher et al., 1993; Kerlikowske et al.,'
1995; Miller, Chamberlain, Day, Hakama, & Prorok, 1990; Nystrom et al., 1993;
Rodgers, 1990; Shapiro, 1994). These reviews favor the same conclusions. There
are some differences in the studies included in the different reviews and the length
of the follow-up for the different studies available at the time the respective reviews
were conducted.

Table 2 presents a summary of the studies included in the different reviews as
well as the length of the follow-up for the studies included in the reviews. Given
the differences in the studies included as well as the statistical techniques utilized
to combine the results, the effect sizes are not identical in all the reviews. However,

the conclusions of the different reviews are consistent in that no 'statistically
significant decrease in mortality of breast cancer has been found in women youuger
than 40 years old that can be attributed to screening mammography. We agree that
future studies might result in evidence supporting the use of regular marmnographic
screening in premenopausal women. However, current scientific evidence tends
not to support the use of screening mammography for women less than age 50 with
no identified risk factors for breast cancer.

Various countries around the world have examined the evidence. Virtually all
countries, except Sweden, have recommended that screening mammography begin
at age 50 (Carter et al., 1993). Recently, the ACS and the NCI were split in their

opinions. The NCI, after reviewing the evidence, suggested that screening begin at



TABLE 2

Primary Studies and Respective Length (in Years) of Follow-Up Included in Published Reviews of Mammography Screening Studies for
Women Younger Than 40 Years

Eddy et al. Fletcher Kerlikowske deKoning Nystrom Rodgers Shapiro

Study (1988) et al. (1993) et al. (1995) er aL (1995) et aL (1993) (1990) (1994)

Health Insurance Plan
18 I0 I0 -- -- I0 12

18

Malm6 -- 12 12 11.8 12 9 12

Swedish Two-County Study 6 12' 12' 10.2 12 8 12_
9.7"

Stockholm -- 8 8 8.3 8 -- 8

Gothenburg -- 7 7 6.2 7 -- 7
U.K.T_al -- I0b 7 -- -- 7" I0_

I0o

National Breast Screening Study (NBSS) -- 7 ? -- -- -- 7

Nijmegen 7 -- 8 -- -- 6 --
Florence 7 -- I0 -- -- 7 --

*Data for the ,Swedish Two-County Study are included in the review separately for each of the counties (i.e., Kopparberg and 6sterg_Sdand). bOnly the results

of the randomized trial in Edinburgh from the more comprehensive U.K. Trial are included in the review. _I'he results from the U.K. Trial in Guilford are reported
separately from the results in Edinburgh.
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age 50 (Fletcher et al., 1993). The ACS still recommends that screening begin at
age 40 (Hamblin & Connor, 1995, Jenks, 1993). All guidelines suggest early
screening for women with a family history of breast cancer or with other identified
risk factors for breast cancer. Further, diagnostic mammography is recommended
for women with any sign or symptom of breast disease.

After reviewing the evidence, the U.S. Preventive services Task force, the
American College of Physicians, and the HEDIS group all recommend that routine
screening mammography be started at age 50 (Eastman, 1996, Mckennett, 1993).
This is consistent with national policies in countries that have formed formal
policies on screening such as the United Kingdom, The Netherlands, Australia, and
Canada (Kaplan, 1993). In the United States, the inclusion of screening mammog-
raphy has been made a major issue in the development of basic benefit packages.
The initial proposal by the Clinton Administration suggested that n_ammography

screening begin at age 50. The Administration's position stimulated significant
protest by members of congress. Within weeks of the first announcement of the
plan, Representative Nita M. Lowey, a member of the Congressional Women's
Caucus, challenged the plan because there would be a copayment for women
between ages 40 and 49. Lowey insisted on adherence to the ACS guidelines,

suggesting that waiting until age 50 would place millions of women at risk. As a
result, the Administration modified their proposal to include screening for women

between ages 40 and 49. This recommendation is inconsistent with reviews by the
NCI, the American College of Physicians, and virtually every international group
that has considered the currently available data (Fletcher et al., 1993).

OPPORTUNITY COSTS IN TARGETED MAMMOGRAPHY

It is commonly argued that, despite the lack of evidence or efficacy of screening
mammography for younger women, this procedure provides essentially no harm.
Because mammography is probably not dangerous, why not include it in any basic
benefit package? Analyses by Eddy (1989) do raise significant questions about the
regular use of mammography. For example, a woman between ages 35 and 50 who
obtains yearly screening mammography has either little or no probability of
benefiting from the screening. However, in about one third of these women,
findings will emerge that will require an additional workup, including biopsy. These
workups are not without consequence because they cause significant anxiety. For
instance, Lerman et al. (1991) found that women with suspicious abnormal mam-

mograms tend to worry more about breast cancer and that these worries affect their
moods and daily functioning. Moreover, these concerns persisted even after these
women had received additional tests ruling out cancer (Lerman et al., 1991).

Some of the implications of screening policies have recently been evaluated.
Eddy (1994) used data from the Kaiser-Permanente Medical Group of Southern
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California. Currently, this HMO performs about 300,000 mammograms each year.
About half of these mammograms are completed on women between the ages 50

and 75 years, and about 45% are done for women less than 50 years. The remaining
5% are done for women who are older than 75 years. Among the population of

'> women that Kaiser serves, mammograms are given to about 22% of the women
between the ages of 30 and 40 years, 60% between 40 and 50 years, and 69%
between 50 to 75 years. In addition, Kaiser screens about 57% of the women
between 75 and 85 years.

Using computer simulation, Eddy estimated that the current policy will prevent
approximately 909 women from dying of breast cancer by the year 2010 at a cost

i of $707 million. There are alternative uses of the mammogram budget. One policy

might be to strongly discourage the use of mammography for women less than 50
years and greater than 75 years. Instead, the policy might aggressively recruit
women for mammography between ages 50 and 75 years (Eddy, 1994). In the 1990
National Health Interview Survey, less than 40% of women over 50 report screening
mammography in the last year. The most important reasons for not having a
mammogram was lack of knowledge and lack of physician's recommendation.
Previous studies have shown that women who do not have screening mammograms

are more likely to believe that the procedure is unnecessary in the absence of
symptoms than women who are screened (Breen & Kessler, 1994). An aggressive
education program might significantly increase use of mammography in this group.
Eddy (1994) estimated that if this program were successful in attracting 95% of the

"'_ women in the 50-to 75-year age group, the number of breast cancer deaths prevented
would increase to 1,206 from 909 (a net increase in 297 lives). Further, the program
would cost $210 million less than the current program. In other words, a cost-saving

maneuver might result in about a 33% reduction in breast cancer deaths.
The meta-analysis may be challenged because it includes studies with a range

of results. It might be argued that this important issue should be decided on the
most optimistic results rather than the average results reported in the literature. To
date, the most positive results have been reported by Tab_, Fagerberg, Day, and
Duffy (1992) from the Swedish Two-County Program. Focusing exclusively on the

!j TabOr results, Kattlove et al. (Kattlove, Liberati, Keeler, & Brook, 1995) performed
J a cost-effectiveness analysis for screening and treatment of early breast cancer.

'i They considered the effect of screening on disease-free survival and health-related;L
quality of life. In addition, they evaluated the costs of screening in relation to other

iI_ alternatives. Even using the most optimistic assumption about the benefits of

screening for breast cancer, the Kattlove analysis also concludes that basic benefit
packages should not include screening of premenopausal women.

Cost-utility analyses consider the cost to produce the equivalent of a year of life.
iI_ Based on the overall analysis of all studies, these equations will almost always

1 suggest that screeningmammography women age not
for less than 50 should be

part of a basic benefit package because there is essentially no benefit. With the
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denominator of the ratio as zero, the cost-effectiveness ratio will be large to infinite.
Using the more optimistic estimates of the cost-effectiveness of screening it is
possible to get a cost-effectiveness ratio. The Katflove (Kattlove, Liberati, Keeler,
& Brook, 1995) analysis shows that the cost to save one potential life within 10
years by screening premenopausal women is $1,480,000. The equivalent cost to
save a life for women greater than 50 years is $183,000. To place this in perspective,
the cost to Save the equivalent of one life with hypertension screening is about
$20,000. :,

ALTERNATIVE OPPORTUNITIES FOR MAMMOGRAPHY
FUNDS

The real consequences of screening all women may accrue to the pool of women
for whom health care services are not available. An estimated 17% of tile U.S.

population does not have health insurance. Today, public programs cannot afford
to support basic services for large numbers of women. In part, this results because
public funds have been used to support basic services for other groups. We suggest
that more prudent use of expensive services will free resources that could be used
by other women who are seriously in need of basic health care ....

There are many potential alternative uses of the funds. For example, in a program
like Kaiser of Southern California, restriction of mammography to women between
the ages of 50 to 74 would save about $300 million (Eddy, 1994). What could be
done with the savings? It is important to emphasize that many programs are not
currently available within systems such as Kaiser. For example, Eddy's analysis
estimates that antismoking education programs for pregnant women may add 3,700
years of life that would have been lost to tobacco-related diseases. Although there
has been an overall decrease in tobacco use, smoking prevalence rates among
pregnant women have declined very little since 1969. Dissemination of tested
smoking cessation methods may benefit between 12,900 and 155,000 pregnant
smokers each year (Windsor et al., 1993). Systematic clinical trials have shown that
a low-cost self-help smoking cessation program can significantly reduce smoking
during pregnancy (Ershoff, Mullen, & Quinn, 1989). Smoking during pregnancy
is a major cause of premature birth, and reductions in smoking during pregnancy
produces significant health benefits as well as cost savings. : _. _ :,

Other areas in which prevention programs could improve health status and
prevent premature death include prenatal care and programs to reduce risk factors
for cardiovascular diseases that kill over 300 per i00,000 American women each

year and remain the most common cause death for both men and women in the
United States (U.S. Department of Health and Human Services, 1991). Moreover,
additional programs to improve the rate of screening mammography among women

50 years old or older could be implemented. These programs could be funded from
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tile savings that would accrue from more effective mammography screening. The
issue is not to save money, only to use it more wisely.

WHY EVALUATE MAMMOGRAPHY?

This article focuses on mammography as a case study. Mammography screening
was chosen as a case example because it has attracted such intense public interest.
As noted earlier, there is a legitimate scientific controversy as to whether or not
mammography for premenopausal women produces health benefits. In addition to
the scientific debate, mammography screening has attracted attention as a political
and discrimination issue. We do not want to give the impression that the issues of
opportunity costs are unique to mammography. In fact, many other screening tests
could be evaluated in the same light. For example, there is significant controversy
concerning screening for prostate cancer using prostate-specific antigen. Over the
last decade tile incidence of prostate cancer has increased dramatically, whereas the
mortality rate has remained about the same (Merrill, 1996). It has been recom-
mended that all men 50 years of age or older be screened for this malignancy.
However, cost analysis suggests that the screening would cost between $12 and
$25 billion per year and could consume 5% of the entire health care budget. Because
health care budgets are contracting rather than expanding, following the recom-
mendation for universal prostate cancer screening would mean that other health

"_;' services would need to be cut. Current analyses demonstrate that prostate cancer
screening for older men does not increase life expectancy (Waterbor & Bueschen,
1995). Further, identification of indolent prostate cancer may initiate a series of
treatment decisions that ultimately do not extend life expectancy and may reduce
quality of life. Results from some analyses show a net reduction in life expectancy
when quality of life adjustments are made (Krahn et al., 1994). As a result, we have
joined others who have argued against prostate cancer screening for men (Kaplan,
1996).

SUMMARY AND CONCLUSIONS

Problems in health care are complex. Consumers have assumed that the more health
care they receive, the more benefit they achieve. However, the increases in health
care costs threaten consumers' willingness to pay and huge costs may have

significant negative impacts on the economic viability of the United States. As a

result, it is important to enact policies that produce the most health for the most
people.

Mammography screening clearly provides benefits for women over age 50 but
the benefits for women less than age 50 are difficult to demonstrate. A society can
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choose to enact any policy. The option to have mammography screening for all'
women is one alternative. However, there are consequences. Enacting this policy,
will either increase the health care costs that will be paid by consumers or taxpayers,
or require that we disregard the opportunities to offer other services. Screening
programs targeted by age have the potential to produce more health at a lower cost.
The savings may be used to support other effective services for women or for other
citizens..
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