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CURRENTLY CONSIDERABLE UN-
certainty exists about the best
use of cancer screening tests
in older people.1 Part of this

stems from a lack of randomized con-
trolled trials of screening interven-
tions that have included patients older
than 75 years. This requires physi-
cians to extrapolate data about the ef-
fectiveness of screening in younger pa-
tients and apply it to older patients.
Even if the effectiveness of screening is
similar in the elderly population, un-
certainty remains about how to apply
data from randomized trials to an in-
dividual elderly patient. Trials show av-
erage effectiveness of an intervention,
but they generally do not address in-
dividual patient characteristics, such as
comorbid conditions or functional sta-
tus, which may change the likelihood
of receiving benefit or harm from
screening. Care in applying data from
trials to individuals is especially im-
portant for older adults, since indi-
vidual variability in health status and
disability increases with age.2

The important issues that need to be
considered when making individual-
izedcancerscreeningdecisions inelderly
patients are not addressed by the often
conflicting recommendations made by
guideline panels and organizations that
basetheir recommendationsprimarilyon
age.Forexample, formammography, the
US Preventive Services Task Force rec-
ommends that screening cease at age 70
years,1 the American College of Physi-
cians discourages screening after age 75

years,3 the American Geriatrics Society
recommendspossiblediscontinuationat
age 85 years,3 and the American Cancer
Societyrecommendsannualscreeningfor
all women older than 40 years with no
upper age limit.4 Although most health
careprofessionalswouldagree that clini-
cal judgment should supersede age-
cutoff guidelines when the potential
harms or benefits from a screening test
strongly weigh in a particular direction,
there is littleguidanceabouthowtoapply
clinical judgment to screening deci-
sions in older people.

We propose that a conceptual frame-
work to guide cancer screening deci-
sions in older patients may be more use-
ful than age guidelines to the practicing

clinician. Frameworks for weighing the
benefits and harms of screening have
been developed,5-7 but none specifi-
cally address how to organize in-
formed decision making for elderly pa-
tients that include consideration of an
individual patient’s characteristics and
preferences. Like many medical deci-
sions, informed screening decisions are
best made by weighing quantitative es-
timates of benefits and risks with more
subjective qualitative judgments of val-
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Considerable uncertainty exists about the use of cancer screening tests in
older people, as illustrated by the different age cutoffs recommended by vari-
ous guideline panels. We suggest that a framework to guide individualized
cancer screening decisions in older patients may be more useful to the prac-
ticing clinician than age guidelines. Like many medical decisions, cancer screen-
ing decisions require weighing quantitative information, such as risk of can-
cer death and likelihood of beneficial and adverse screening outcomes, as
well as qualitative factors, such as individual patients’ values and prefer-
ences. Our framework first anchors decisions through quantitative esti-
mates of life expectancy, risk of cancer death, and screening outcomes based
on published data. Potential benefits of screening are presented as the num-
ber needed to screen to prevent 1 cancer-specific death, based on the esti-
mated life expectancy during which a patient will be screened. Estimates re-
veal substantial variability in the likelihood of benefit for patients of similar
ages with varying life expectancies. In fact, patients with life expectancies
of less than 5 years are unlikely to derive any survival benefit from cancer
screening. We also consider the likelihood of potential harm from screen-
ing according to patient factors and test characteristics. Some of the great-
est harms of screening occur by detecting cancers that would never have be-
come clinically significant. This becomes more likely as life expectancy
decreases. Finally, since many cancer screening decisions in older adults can-
not be answered solely by quantitative estimates of benefits and harms, con-
sidering the estimated outcomes according to the patient’s own values and
preferences is the final step for making informed screening decisions.
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ues and preferences. Our framework
first anchors decisions through quan-
titative estimates of life expectancy, risk
of cancer death, and screening out-
comes based on published data. Our
framework then concludes with quali-
tative consideration of the estimated
benefits and harms based on a pa-
tient’s unique values and preferences.

Risk of Dying
Our framework starts with considering
the risk of dying of a screen-detectable
cancer since the maximum potential
benefit of screening is defined by a
person’s risk of dying of a screen-
detectable cancer, not his or her risk of
being diagnosed as having cancer. Find-
ing an asymptomatic cancer in a person
who will die of something else before the
cancer would become symptomatic does
not benefit the patient. The risk of death
due to cancer can be estimated by con-
sidering the life expectancy of the indi-
vidual and the age-specific mortality rate
of the particular cancer. With advanc-
ing age, the mortality rates of most can-
cers increase,8 but overall life expec-
tancy decreases.9 The need to weigh these
2 opposing factors makes cancer screen-
ing decisions in the elderly complex.

Median life expectancies of persons in
the United States are summarized in
tables of vital statistics by age and sex,
but there is great variation in life expec-
tancy within each age-sex subgroup.10

Therefore, although it is useful to know
median life expectancies, it is more help-
ful to have a general idea of the distri-
butionof life expectancies at variousages.
Forexample,whenmakingscreeningde-
cisions about a 75-year-old woman, it is
useful to know that approximately 25%
of 75-year-old women will live more than
17 years, 50% will live at least 11.9 years
and 25% will live less than 6.8 years.9 The
FIGURE presents the upper, middle, and
lower quartiles of life expectancy for the
US population according to age and sex
and illustrates the substantial variabil-
ity in life expectancy that exists at each
age. Although it is impossible for phy-
sicians to predict the exact life expec-
tancy of an individual patient, it is pos-
sible for physicians to make reasonable

estimates of whether a patient is likely
to livesubstantially longerorshorter than
an average person in his/her age cohort.
For example, Fried et al11 prospectively
stratified elderly community-living per-
sons into groups whose 5-year mortal-
ity ranged from 2% for the healthy
patients to 39% for those with multiple
cardiovascular risk factors. Such esti-
mates of life expectancy would allow for
better estimations of potential benefits
and risks of screening than focusing on
age alone.

There are many variables physicians
can use to estimate whether an older pa-
tient is typical of someone at the middle
of their age-sex cohort or is more like
someone in the upper or lower quar-
tiles. For example, the number and se-
verity of comorbid conditions and func-

tional impairments are strong predictors
of life expectancy in older people.12,13

Congestive heart failure (CHF), end-
stage renal disease, oxygen-dependent
chronic obstructive lung disease, or se-
vere functional dependencies in activi-
ties of daily living are examples of risk
factors that would cause an elderly per-
son to have a life expectancy substan-
tially below the average for his/her age.14

The absence of significant comorbid con-
ditions or presence of functional status
considerably better than age-group av-
erages identifies older adults who are
likely to live longer than average.

Life expectancy estimates can be used
to approximate the risk of dying of a
screen-detectable cancer, which is use-
ful in deciding whether a person is likely
to benefit from screening. Consider an

Figure. Upper, Middle, and Lower Quartiles of Life Expectancy for Women and Men at
Selected Ages
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80-year-old woman with class IV CHF
who is considering screening mammog-
raphy. Although the median life expec-
tancy of an 80-year-old woman is 8.6
years, this patient, because of her se-
verecomorbidity, isprobably in the lower
quartile of life expectancy and is likely
to live less than 5 years. Next, the risk
of dying of breast cancer can be approxi-
mated by multiplying life expectancy by
the age-specific breast cancer mortality
rate. The Surveillance, Epidemiology,
and End Results Program (SEER)15 re-
ports that women aged 80 to 84 years
have an annual breast cancer mortality
rate of 157/100000. Therefore, the risk
of dying of breast cancer for an 80-year-
old woman who is expected to live less
than 5 years is estimated to be less than
5 3157/100000=0.8%.

TABLE 1 presents population-based es-
timates of the risk of dying of the 3 ma-
jor screened cancers according to sex,
age, and life expectancy. These risks
were calculated by multiplying life ex-
pectancy by published age-specific can-
cer mortality rates and should be viewed
as estimates that provide some quanti-
tative knowledge of the average risk of
dying of a screen-detectable cancer to
help anchor screening decisions. Table
1 emphasizes the importance of consid-
ering life expectancy when making
screening decisions, as illustrated by the
example that an 85-year-old woman in
the upper quartile of life expectancy has
more chance of benefiting from cancer

screening than a 75-year-old woman in
the lower quartile. Some patients may
have additional factors that increase their
risk for dying of certain cancers, such
as family history or race, requiring in-
dividualized tailoring of our baseline es-
timates. However, many risk factors be-
come less important relative to older age
and life expectancy.17

Benefits of Cancer Screening
The next step is to consider the poten-
tial benefits of screening for specific can-
cers. If screening were 100% effective at
preventing cancer death, the patient’s
benefit would approximate his/her risk
of dying of a screen-detectable cancer.
However, the actual likelihood of ben-
efit from screening will always be sub-
stantially less than this value, since
screening may miss early-stage malig-
nancies, detect disease too advanced or
aggressive to respond to treatment, or
detect indolent cancers that are not likely
to produce clinical symptoms.1

Even screening, effective in early
detection, may not benefit patients with
short life expectancies since the benefit
from screening is not immediate. For
example, in the randomized controlled
trials of fecal occult blood testing
(FOBT)18-20 and mammography21,22 the
cancer-specific survival curves between
the screened and unscreened groups do
not separate significantly until at least
5 years after the start of screening. This
period could be even longer for patients

older than 70 years since some evi-
dence suggests that the length of time
that a screen-detectable cancer remains
clinically asymptomatic increases with
advancing age for both breast and colo-
rectal cancer.23-25 Thereasonfor thedelay
betweentheonsetof screeningandasur-
vival benefit is probably because screen-
ing results in benefit by detecting can-
cers that would have resulted in death
after more than 5 years. Cancers des-
tinedtoresult indeathbefore5yearsmay
be too aggressive for patients to benefit
from early detection and treatment. This
suggests thatolderpatientswhohave life
expectancies of less than 5 years will not
derive survival benefit from cancer
screening.

Forpatientswithestimated lifeexpect-
ancies greater than 5 years, it is impor-
tant to consider what is known about the
absolutebenefitofcancerscreening tests.
The absolute benefit of a screening test
can be conveyed by the absolute risk
reduction(theabsolutedifference inpro-
portions of patients with a given out-
come from 2 treatments or actions), or
more effectively by calculating the num-
berneeded to screen(NNS),which is the
reciprocal of the absolute risk reduc-
tion.26,27 Considering patients at aver-
age risk for developing a screened can-
cer, the approximate NNS to prevent 1
cancer-specific death is listed in TABLE 2
for screening tests that have been shown
to be effective in reducing cancer-
specific mortality. Although prostate-

Table 1. Risk (Percentage) of Dying of Cancer in Remaining Lifetime for Men and Women at Selected Ages and Life Expectancy Quartiles*

Age 50 y Age 70 y Age 75 y Age 80 y Age 85 y Age 90 y

Life Expectancy of Women, y

40 33 24.5 21.3 15.7 9.5 17 11.9 6.8 13 8.6 4.6 9.6 5.9 2.9 6.8 3.9 1.8

Cancer
Breast 4.4 3.1 2.0 3.3 2.2 1.2 2.8 1.8 0.9 2.4 1.5 0.7 1.9 1.2 0.6 1.4 0.8 0.4

Colorectal 3.8 2.2 1.0 3.5 2.0 0.9 3.3 1.9 0.9 3.0 1.8 0.8 2.5 1.6 0.8 1.8 1.0 0.5

Cervical 0.34 0.26 0.18 0.22 0.15 0.08 0.19 0.12 0.07 0.15 0.10 0.05 0.12 0.07 0.04 0.08 0.05 0.02

Life Expectancy of Men, y

36 28.5 19.6 18 12.4 6.7 14.2 9.3 4.9 10.8 6.7 3.3 7.9 4.7 2.2 5.8 3.2 1.5

Cancer
Colorectal 4.1 2.3 1.0 3.8 2.1 0.9 3.5 1.9 0.8 3.2 1.8 0.8 2.7 1.6 0.8 2.0 1.1 0.5

*Life expectancy quartiles correspond to upper, middle, and lower quartiles as presented in the Figure. Data are presented as percentages. Risks for 50-year-old patients are
included for comparison. Risks were calculated by multiplying life expectancy by age-specific cancer mortality rates from Surveillance, Epidemiology, and End Results (SEER)
Cancer Statistics Review 1973-1996.15 Since cancer screening in the United States among elderly patients remains low, these cancer mortality risks approximate those expected
for patients who have not received regular cancer screeing.16 For example, to estimate the risk of dying of breast cancer for an 80-year-old woman with a life expectancy of 8.6
years, we multiplied the annual breast cancer mortality rate for women aged 80 to 84 years (157/100 000) by 5 = 0.785%. Next we multiplied the annual mortality rate for women
older than age 80 years (200.5/100 000) by 3.6 = 0.722% and added these numbers to get the overall risk of 1.5%.
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specific antigen (PSA) testing is fre-
quently performed, we did not include
it in the table because no compelling evi-
dence currently demonstrates that PSA
testing reduces prostate cancer mortal-
ity. We calculated the numbers in Table
2 by applying the reported risk reduc-
tion of each screening test to the base-
line risks for dying from a screen-
detectable cancer from Table 1. All the
numbers inTable2assumea5-yeardelay
between the onset of screening and sur-
vival benefit.31 The numbers are pre-
sented according to age and life expec-
tancy since life expectancy defines the
potential number of years available for
screening.Forexample,240veryhealthy
80-year-old women would have to be
screened with mammography during
their remaining lifetime to prevent 1
death from breast cancer. This value is
similar to the NNS of 226 for screening
50-year-old women with mammogra-
phy for24.5years since themortality rate
frombreastcancer increaseswithageand
healthyolderwomenhavesubstantial life
expectancies. The values in Table 2 illus-
trate that theNNSdramatically increases

as life expectancy decreases from the
upper to the lowest quartile.

Our estimates are based on pub-
lished data of cancer mortality rates and
screening efficacy, but the strength of the
evidence that cancer screening is effec-
tive in older adults is limited by the small
number of older patients included in
screening trials. Likewise, for elderly pa-
tients who have received regular screen-
ing in the past, there are no data about
whether some benefit from screening
persists for several years after stopping
regular screening. However, based on the
relative risk reductions seen in clinical
trials in younger patients, our esti-
mates can be tailored to reflect that the
baseline risk of dying from breast can-
cer may be reduced by approximately
26% in patients who have received regu-
lar screening mammography in the past,
and the baseline risk of dying from co-
lorectal cancer may be reduced by 18%
in patients who have received regular
FOBT screening.19,20,22 For cervical can-
cer, decision models suggest that el-
derly women who have had repeated
normal Pap smears during their repro-

ductive years do not benefit from con-
tinued Pap testing.32,33

There is not a fixed NNS for each
screening test at each age. There are sev-
eral factors, beyond chronological age,
that determine the NNS, which include
the individual’s estimated baseline risk
of dying from a screen-detectable can-
cer, the relative risk reduction of the
screening test, and the life expectancy
over which the patient is expected to be
screened. By remembering which fac-
tors determine the NNS, we can better
estimate the likelihood that an elderly pa-
tient might derive survival benefit.

Harms of Cancer Screening
Considering the potential harms of
screening is the third step in our frame-
work. All cancer screening tests poten-
tially pose direct and indirect harms.
Harms that would be accepted to treat a
symptomatic patient with known dis-
ease are less acceptable when they are
caused by screening tests, which ben-
efit only a few individuals but expose all
screened individuals to the harms. In our
framework, harms from each round of

Table 2. Number Needed to Screen (NNS) Over Remaining Lifetime to Prevent 1 Cancer-Specific Death for Women and Men at Selected
Ages and Life Expectancy Quartiles*

RRR
(95% CI) Age 50 y Age 70 y Age 75 y Age 80 y Age 85 y Age 90 y

Life Expectancy of Women, y

40 33 24.5 21.3 15.7 9.5 17 11.9 6.8 13 8.6 4.6 9.6 5.9 2.9 6.8 3.9 1.8

Screening test
Mammography 0.26

(0.17-0.34)†
95 133 226 142 242 642 176 330 1361 240 533 . . . 417 2131 . . . 1066 . . . . . .

Papanicolaou
smear

0.60‡ 533 728 1140 934 1521 4070 1177 2113 8342 1694 3764 . . . 2946 15 056 . . . 7528 . . . . . .

Fecal occult
blood

0.18
(0.01-0.32)§

145 263 577 178 340 1046 204 408 1805 262 581 . . . 455 2326 . . . 1163 . . . . . .

Life Expectancy of Men, y

36 28.5 19.6 18 12.4 6.7 14.2 9.3 4.9 10.8 6.7 3.3 7.9 4.7 2.2 5.8 3.2 1.5

Screening test
Fecal occult

blood\
0.18

(0.01-0.32)§
138 255 630 177 380 1877 207 525 . . . 277 945 . . . 554 . . . . . . 2008 . . . . . .

*Life expectancy quartiles correspond to upper, middle, and lower quartiles as presented in the Figure. The NNS is based on the baseline risk of dying of a screen-detectable cancer
(Table 1), the relative risk reduction (RRR) of the screening test, and the life expectancy over which the patient is expected to be screened. Patients with life expectancies of less
than 5 years are unlikely to derive any survival benefit from cancer screening, which is denoted by ellipses. The numbers for 50-year-old patients are included for comparison. For
example, we first estimated the risk of dying of breast cancer for an 80-year-old woman with a life expectancy of 8.6 years who has regular mammography screening during this
period. We assumed a 5-year lag before mortality benefit starts. We mutiplied the annual breast cancer mortality rate for women aged 80 years to 84 (157/100 000) by 5, which
equals 0.785%. Next we multiplied the annual rate for women older than age 85 years (200.5/100 000) by 3.6 and reduced this number by 26% (the RRR of mammography),
which equals 0.534%. Adding these numbers together gives an estimated risk of 1.319%. Since the estimated risk of dying of breast cancer without screening is 1.5068% (Table
1), the absolute risk of dying of breast cancer without screening is 1.5068% minus 1.319%, which is 0.1878%. The NNS is 1/0.001878 and equals 533.

†RRR estimate for breast cancer mortality from a meta-analysis of screening mammography in women aged 50 to 74 years.22

‡RRR estimate represents mid point of reported mortality reductions from population-based studies of screening papanicolaou smears in women aged 20 through 79 years since
no randomized controlled trials have been done.28,29

§RRR estimate for colorectal cancer mortality from a randomized study of screening biennial fecal occult blood testing (nonrehydrated) in people aged 45 to 75 years.19

\Alternative methods for colorectal cancer screening, such as colonoscopy, would have lower numbers to treat since the RRR of these tests are probably higher than that of fecal
occult blood testing.30 Fecal occult blood testing is presented since it is the only test for colorectal cancer screening that has been studied in randomized controlled trials.
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screening are considered according to the
likelihood of 3 types of adverse effects:
(1) complications from additional diag-
nostic procedures due to inaccurate test
results, (2) identification and treatment
of clinically unimportant cancers, and (3)
psychological distress from screening.

Forscreeningmammographyapproxi-
mately 77 to 86 per 1000 women older
than70yearswill requireadditional test-
ingafterscreening,andabout86%ofthese
women will not have invasive cancer.34

Thus, there is approximately 1 false-
positivemammogramresult forevery15
mammographies performed. The most
common test following an abnormal re-
sultisdiagnosticmammography,followed
by biopsy. There is a small complication
rate from biopsy, which includes infec-
tionandscarring.35 Intermsofcoloncan-
cerscreening, thestandardworkupforan
abnormal FOBT result is a colon-
oscopy.Approximately89to96per1000
patients older than 65 years will require
additionalworkupafterFOBT,36 but this
numberincreaseswithadvancingageand
slide rehydration to as high as 160 per
1000forpatientsolder than80yearswho
undergo rehydrated FOBT.37 Approxi-
mately86%to98%ofpatientswithaposi-
tiveFOBTwillnothaveanearly-stagecan-
cer.Complicationsofcolonoscopyinclude
perforation(1/1000),seriousbleeding(3/
1000),andcardiorespiratoryevents from
intravenous sedation (5/1000).38

Individuals who were found not to
have cancer after workup of an abnor-
mal screening result clearly have expe-
rienced burdens due to screening. How-
ever, what is often forgotten is that in
elderly patients some of the greatest
harms from screening occur by finding
and treating cancers that would never
have become clinically significant. As life
expectancy decreases, the probability of
identifying an inconsequential cancer in-
creases.39 The risk of identifying a clini-
cally insignificant lesion also depends on
the likelihood that screening will detect
certain neoplasms that are unlikely to
progress to symptoms in elderly pa-
tients, such as ductal carcinoma in situ
(DCIS). For women older than 70 years,
there is roughly a 1 in 1000 chance that
screening mammography will identify

DCIS that would not have been found
without screening.40 Only 7% to 25% of
DCIS lesions progress to invasive can-
cer within 5 to 10 years.41-43 Yet, due to
the inability to distinguish which le-
sions will progress to invasive cancer,
many older women with DCIS undergo
mastectomy or lumpectomy combined
with radiation.44 Women who have sur-
gery for DCIS that would have never be-
come symptomatic in their lifetime have
suffered serious harm.

Besides the physical harms, the psy-
chological distress caused by cancer
screening may be substantial for some
elderlypatientsandcaregivers.45,46 Poten-
tial psychological harms range from the
emotional pain of a diagnosis of cancer
inpatientswhose liveswerenotextended
by screening through the alarm of false-
positive results to the stress of under-
going the screening test itself. Since can-
cer is one of the most feared diseases in
the Western world,47 some of the great-
est psychological harm from screening
occurs when a clinically insignificant
cancer is identified.False-positive results
can also lead patients to “temporarily
experiencethediagnosisofcancer,”48 and
often these anxieties, once aroused, can-
not be allayed easily. A study49 of women
aged50through74years foundthat47%
of women who had false-positive “high-
suspicion”mammogramresults reported
mammography-related anxiety even 3
months after learning that they did not
have cancer. Similarly, substantial anxi-
ety and discomfort may occur while
undergoing the screening test itself or
further diagnostic studies, especially
among patients with a high predisposi-
tion to anxiety.50 Also, elderly patients
may have cognitive, physical, or sen-
sory problems that make screening tests
and further workup particularly diffi-
cult, painful, or frightening.51 Consid-
ering factors that increase the likeli-
hood of harm is vital to making
appropriate screening decisions.

Values and Preferences
The final component of our framework
is to assess how patients view the po-
tential harms and benefits we have de-
tailed and how to integrate patients’ val-

ues and preferences into screening
decisions. Cancer screening decisions
have traditionally followed the public
health strategy in which experts weigh
the risks and benefits of an interven-
tion and decide what is appropriate for
certain populations. However, this strat-
egy omits patient preferences and val-
ues. Since many cancer screening deci-
sions in older adults will not be answered
solely by quantitative assessment of ben-
efits and harms, talking to older pa-
tients about screening preferences and
values is especially important.

The degree to which individuals will
discuss their preferences or be involved
in screening decisions will vary.52-54 Ide-
ally, physicians over time should learn
about patients and their families and
come to understand their values and
preferences. The value placed on differ-
ent health outcomes will vary among pa-
tients, as will preferences for screen-
ing.55,56 For example, some women
undergoing screening mammography re-
port “peace of mind” after a negative
screening result; whereas, women with
dementia may receive no such com-
fort.57 Physicians should also consider a
patient’s usual approach to medical de-
cision making to decide how to ap-
proach the discussion of screening. In
some cases the physician will need to find
out the patient’s values, apply them to
the known risks and benefits of screen-
ing, and make a formal recommenda-
tion.Forotherpatients, thephysicianwill
want to discuss the risks and benefits
with the patient and allow the patient to
apply his/her values to the problem and
come to a decision together. For pa-
tients with dementia, discussion about
preferences should be held with an in-
volved caregiver. However, it should be
remembered that despite being unable
to articulate consent, many patients with
dementia can still effectively communi-
cate refusal.58 If a patient is frightened or
agitated by a screening test, the care-
giver and physician should consider for-
going it. Also, there should be a general
discussion prior to screening about the
possible procedures and treatments that
may be required after an abnormal
screening result. Patients who would not
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want further workup or treatment of an
abnormal result should not be screened.

Where there is patient mispercep-
tion of cancer risk or screening efficacy
physicians should provide information
to facilitate informed decision making.
Effective risk communication depends
on qualitative assessment of patient val-
ues, emotional receptivity, communi-
cation styles, and intellectual abilities as
well as quantitative understanding of
benefits and harms of screening
options.59 Althoughthere isevidencethat
patients are more inclined to overesti-
mate the probability of risks and ben-
efits presented in relative terms com-
pared with those presented in absolute
terms (absolute risk reduction or NNS),
there is little research on the use of NNS
as a communication tool.60 Our frame-
work uses NNS to present quantitative
information since it is a single number
that indicates in absolute terms the effort
required to achieve a particular goal.26,61

Communicating quantitative infor-
mation and integrating it with patient
values is often difficult and will re-
quire time during a busy office visit.62

Our framework is intended to help phy-
sicians by providing an organizational
system to think through these often
complex decisions. In addition, physi-
cians can provide patients with deci-
sional aids, such as pamphlets, videos,
or interactive computers, as time-
saving supplements to their own dis-
cussions with patients.63

Case Scenarios
To illustrate the application of our
framework consider the following cases:

Case 1. Ms A is a 75-year-old white
woman with diabetes, severe demen-
tia, and functional dependency in all ac-
tivities of daily living. She lives with her
daughter and has no prior history of any
cancer screening tests.

Case 2. Ms B is an 80-year-old white
woman who is widowed, living with her
sister. She has no comorbid conditions,
walks 3 miles a day, and cooks and cleans
for her older sister. She has no prior his-
tory of any cancer screening tests.

Our framework starts with estimat-
ing the risk of dying of cancer accord-

ing to estimated life expectancy and
cancer-specific mortality rates. Al-
though Ms A is younger than Ms B, her
estimated life expectancy is much less.
Ms A’s severe dementia and func-
tional dependency place her in the low-
est quartile of life expectancy for her
age. Ms B, on the other hand, has no
comorbid conditions and much better
functional status than an average 80-
year-old woman. She probably falls in
the upper quartile of life expectancy for
her age, which would give her an esti-
mated life expectancy of 13 years. She,
therefore, is at higher risk for dying of
a currently occult cancer than Ms A.

The next step is to consider the prob-
ability of benefiting from screening ac-
cording to the patient’s estimated risk of
dying of cancer and the efficacy of the
screening test. Since it takes at least 5
years after starting screening to see a sur-
vival benefit between screened and un-
screened groups, Ms A is unlikely to de-
rive benefit from any cancer screening
test. On the other hand, 80-year-old
women with similar life expectancies to
Ms B have approximately a 1 in 240
chance for survival benefit from screen-
ing mammography, a 1 in 262 chance of
survival benefit from screening FOBT,
and a 1 in 1694 chance of survival ben-
efit from screening Pap smears. For com-
parison, it is estimated that 2500 40-
year-old women would need to have
regular screening mammography for 10
years to prevent 1 death by age 80 years.31

But the harms of screening also need
to be considered. Ms A has significant
dementia and may not understand why
her breasts need to be squeezed during
mammographyorwhyaspeculumneeds
to be inserted into her vagina to do a Pap
smear, so her psychological distress may
be substantial. Also, her family mem-
bersareunsurewhether theywouldwant
to pursue any type of surgery if a screen-
ingresultwereabnormal,sincetheirmain
goal is to prevent her from suffering. Ms
B, on the other hand, voices her con-
cernaboutherriskforcancer.Sheaccepts
the risks of false-positive examinations
and finding clinically insignificant dis-
ease. However, she reports that having
the tests would give her “peace of mind.”

This leads to the final step in our
framework, which is the assessment of
the patient’s values and preferences.
Discussion with Ms A’s family mem-
bers shows that preserving her quality
of life is their most important goal. Ms
A has avoided physicians all her life and
does not like undergoing tests. She be-
comes agitated if anything interrupts
her daily routine. Discussion with Ms
B reveals that she worries about her
health and wants to have a mammo-
gram, Pap smear, and FOBT.

The decision to recommend against
cancer screening for Ms A is clear given
her low likelihood of benefit, in-
creased likelihood of harm, and her
preferences for focusing on quality-of-
life issues and avoiding medical test-
ing. Determining whether to screen Ms
B may be a “close-call” if one only com-
pares her potential screening benefits
with its harms, but the decision to rec-
ommend screening becomes clear af-
ter she states her preferences.

Of course, it is more difficult when
patients with limited life expectancies
want screening examinations that of-
fer them little chance of benefit. Re-
cent evidence suggests that patients will
frequently withdraw requests for un-
helpful treatments when the rationale
is discussed with them.64 Our frame-
work can help stimulate discussions
with patients and promote informed
cancer screening decisions.

CONCLUSION
We present a framework for guiding phy-
sicians and elderly patients to more in-
formed cancer screening decisions by de-
tailing the benefits and harms that need
to be weighed when making screening
decisions. Patient preferences then act
like a moveable fulcrum of a scale to shift
the magnitude of the harms or benefits
that are needed to tip the decision to-
ward a screening option.

Our framework illustrates potential
difficulties for reimbursement and qual-
ity assessment systems that apply guide-
lines based on administrative data to de-
cisions that involve estimating life
expectancy and weighing potential ben-
efits and harms according to patient val-
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ues and preferences. Third-party pay-
ers who wish to provide high-quality
care may need to forgo oversimplified
guidelines that do not allow for the ap-
plication of clinical judgment. Simi-
larly, optimizing cancer screening de-
cisions requires systems that reimburse
physicians for the complexity and time
requirements of these discussions.

Cancer screening discussions and de-
cisions will often be difficult tasks.
However, understanding potential risks
and benefits of medical interventions
and being aware of patient wishes are
core principles of good medical prac-
tice and should be applied to cancer
screening decisions.

Author Contributions: Study concept and design:
Walter, Covinsky.
Analysis and interpretation of data: Walter, Co-
vinsky.
Drafting of the manuscript: Walter.
Critical revision of the manuscript for important in-
tellectual content: Walter, Covinsky.
Funding/Support: Dr Walter was supported in part
by a grant from the John A. Hartford Foundation, Uni-
versity of California, San Francisco Geriatrics Center
of Excellence, and a T-32 Training Grant (Research
Training in Geriatric Medicine) from the National In-
stitute on Aging. Dr Covinsky was supported in part
by an independent scientist award (K02HS00006-
01) from the Agency for Healthcare Research and
Quality and is a Paul Beeson Faculty Scholar in Aging
Research.

REFERENCES

1. US Preventive Services Task Force. Guide to Clini-
cal Preventive Services. 2nd ed. Alexandria, Va: In-
ternational Medical Publishing; 1996.
2. Robinson B, Beghe C. Cancer screening in the older
patient. Clin Geriatr Med. 1997;13:97-118.
3. Weingarten S. Using practice guideline compen-
diums to provide better preventive care. Ann Intern
Med. 1999;130:454-458.
4. Smith RA, Mettlin CJ, Davis KJ, Eyre H. American
Cancer Society guidelines for the early detection of
cancer. CA Cancer J Clin. 2000;50:34-49.
5. Eddy DM. Comparing benefits and harms: a bal-
ance sheet. JAMA. 1990;263:2493-2505.
6. Harris R, Leininger L. Clinical strategies for breast
cancer screening. viewed as estimates of potential
screening benefit that provide some quantitative con-
text for thinking about screen. Ann Intern Med. 1995;
122:539-547.
7. Barratt A, Irwig L, Glasziou P, et al. Users’ guides
to the medical literature, XVII: How to use guidelines
and recommendations about screening. JAMA. 1999;
281:2029-2034.
8. Yancik R, Ries LA. Cancer in older persons: mag-
nitude of the problem—how do we apply what we
know? Cancer. 1994;74:1995-2003.
9. National Center for Health Statistics. Life Tables of
the United States, 1997. Available at: http://www
.cdc.gov/nchs/datawh/statab/unpubd/mortabs/lewk3
.htm. Accessed July 18, 2000.
10. Welch HG, Albertsen PC, Nease RF, Bubolz TA,
Wasson JH. Estimating treatment benefits for the el-
derly: the effect of competing risks. Ann Intern Med.
1996;124:577-584.
11. Fried LP, Kronmal RA, Newman AB, et al. Risk
factors for 5-year mortality in older adults: the car-

diovascular health study. JAMA. 1998;279:585-592.
12. Covinsky KE, Justice AC, Rosenthal GE, Palmer
RM, Landefeld CS. Measuring prognosis and case mix
in hospitalized elders: the importance of functional sta-
tus. J Gen Intern Med. 1997;12:203-208.
13. Inouye SK, Peduzzi PN, Robison JT, Hughes JS,
Horwitz RI, Concato J. Importance of functional mea-
sures in predicting mortality among older hospital-
ized patients. JAMA. 1998;279:1187-1193.
14. Standards and Accreditation Committee Medi-
cal Guidelines Task Force. Medical Guidelines for De-
termining Prognosis in Selected Non-cancer Dis-
eases. 2nd ed. Arlington, Va: National Hospice
Organization; 1996.
15. Ries LAG, Kosary CL, Hankey BF, Miller BA, Clegg
L, Edwards BK, eds.SEER Cancer Statistics Review, 1973-
1996. Bethesda, Md: National Cancer Institute; 1999.
16. Costanza ME. The extent of breast cancer screen-
ing in older women. Cancer. 1994;74:2046-2050.
17. Kerlikowske K, Carney PA, Geller B, et al. Perfor-
mance of screening mammography among women
with and without a first-degree relative with breast
cancer. Ann Intern Med. 2000;133:855-863.
18. Mandel JS, Bond JH, Church TR, et al. Reducing mor-
tality from colorectal cancer by screening for fecal oc-
cult blood. N Engl J Med. 1993;328:1365-1371.
19. Kronborg O, Fenger C, Olsen J, Jorgensen OD,
Sondergaard O. Randomised study of screening for
colorectal cancer with faecal-occult-blood test. Lan-
cet. 1996;348:1467-1471.
20. Hardcastle JD, Chamberlain JO, Robinson MHE,
et al. Randomised controlled trial of faecal-occult-
blood screening for colorectal cancer. Lancet. 1996;
348:1472-1477.
21. Tabar L, Fagerberg G, Chen H, et al. Efficacy of
breast cancer screening by age. Cancer. 1995;75:
2507-2517.
22. Kerlikowske K, Grady D, Rubin SM, Sandrock C,
Ernster VL. Efficacy of screening mammography: a
meta-analysis. JAMA. 1995;273:149-154.
23. Prevost TC, Launoy G, Duffy SW, Chen HH. Es-
timating sensitivity and sojourn time in screening for
colorectal cancer: a comparison of statistical ap-
proaches. Am J Epidemiol. 1998;148:609-619.
24. Tabar L, Fagerberg G, Duffy SW, Day NE, Gad
A, Grontoft O. Update of the Swedish two-county pro-
gram of mammographic screening for breast cancer.
Radiol Clin North Am. 1992;30:187-210.
25. Moskowitz M. Breast cancer: age-specific growth
rates and screening strategies. Radiology. 1986;161:
37-41.
26. McQuay HJ, Moore RA. Using numerical results
from systematic reviews in clinical practice. Ann In-
tern Med. 1997;126:712-720.
27. Sackett DL, Haynes RB, Guyatt GH, Tugwell P, eds.
Clinical Epidemiology: A Basic Science for Clinical Medi-
cine. 2nd ed. Boston, Mass: Little Brown & Co; 1991.
28. Laara E, Day NE, Hakama M. Trends in mortality
from cervical cancer in the Nordic countries. Lancet.
1987;1:1247-1249.
29. Bergstrom R, Sparen P, Adami HO. Trends in can-
cer of the cervix uteri in Sweden following cytologi-
cal screening. Br J Cancer. 1999;81:159-166.
30. Selby JV, Friedman GD, Quesenberry CP, Weiss
NS. A case-control study of screening sigmoidoscopy
and mortality from colorectal cancer. N Engl J Med.
1992;326:653-657.
31. Salzmann P, Kerlikowske K, Phillips K. Cost-
effectiveness of extending screening mammography
guidelines to include women 40 to 49 years of age.
Ann Intern Med. 1997;127:955-965.
32. Eddy DM. Screening for cervical cancer. Ann In-
tern Med. 1990;113:214-226.
33. Cruickshank ME, Angus V, Kelly M, McPhee S,
Kitchener HC. The case for stopping cervical screening
at age 50. Br J Obstet Gynaecol. 1997;104:586-589.
34. Welch HG, Fisher ES. Diagnostic testing follow-
ing screening mammography in the elderly. J Natl Can-
cer Inst. 1998;90:1389-1392.
35. Dixon J, Chetty U, Forrest A. Wound infection af-
ter breast biopsy. Br J Surg. 1988;75:918-919.
36. Lurie JD, Welch HG. Diagnostic testing follow-
ing fecal occult blood screening in the elderly. J Natl
Cancer Inst. 1999;91:1641-1646.

37. Ransohoff DF, Lang CA. Screening for colorectal
cancer with the fecal occult blood test: a background
paper. Ann Intern Med. 1997;126:811-822.
38. Winawer SJ, Fletcher RH, Miller L, et al. Colorec-
tal cancer screening. Gastroenterology. 1997;112:
594-642.
39. Satariano WA, Ragland DR. The effect of comor-
bidity on 3-year survival of women with primary breast
cancer. Ann Intern Med. 1994;120:104-110.
40. Kerlikowske K, Salzmann P, Phillips KA, et al. Con-
tinuing screening mammography in women aged 70 to
79 years. JAMA. 1999;282:2156-2163.
41. Page DL, Dupont WD, Rogers LW, Landen-
berger M. Intraductal carcinoma of the breast: fol-
low-up after biopsy only. Cancer. 1982;49:751-758.
42. Eusebi V, Foschini MP, Cook MG, Berrino F, Az-
zopardi JG. Long-term follow-up of in-situ carci-
noma of the breast with special emphasis on clinging
carcinoma. Semin Diagn Pathol. 1989;6:165-173.
43. Fonseca R, Hartmann LC, Peterson IA, Donohue
JH, Crotty TB, Gisvold JJ. Ductal carcinoma in situ of
the breast. Ann Intern Med. 1997;127:1013-1022.
44. Ernster VL, Barclay J, Kerlikowske K, Grady D,
Henderson C. Incidence of and treatment for ductal
carcinoma in situ of the breast. JAMA. 1996;275:913-
918.
45. Wardle J, Pope R. The psychological costs of screen-
ing for cancer. J Psychosom Res. 1992;36:609-624.
46. Marshall KG. Prevention. How much harm? How
much benefit? 3. CMAJ. 1996;155:169-176.
47. Hughes JE. Psychological and social consequences
of cancer. Cancer. 1987;6:455-475.
48. Warren R. The debate over mass mammogra-
phy in Britain. BMJ. 1988;297:969-972.
49. Lerman C, Trock B, Rimer BK, Boyce A, Jepson
C, Engstrom PF. Psychological and behavioral impli-
cations of abnormal mammograms. Ann Intern Med.
1991;114:657-661.
50. Essink-Bot M, de Koning HJ, Nijs HGT, Kirkels WJ,
van der Maas PJ, Schroder FH. Short-term effects of
population-based screening for prostate cancer on
health-related quality of life. J Natl Cancer Inst. 1998;
90:925-931.
51. Sox HC. Screening for disease in older people [edi-
torial]. J Gen Intern Med. 1998;13:424-425.
52. Bennahum DA, Forman WB, Vellas B, Albarede
JL. Life expectancy, comorbidity, and quality of life: a
framework of reference for medical decisions. Clin
Geriatr Med. 1997;13:33-53.
53. Degner LF, Kristjanson LJ, Bowman D, et al. In-
formation needs and decisional preferences in women
with breast cancer. JAMA. 1997;277:1485-1492.
54. Redelmeier DA, Rozin P, Kahneman D. Under-
standing patients’ decisions. JAMA. 1993;270:72-76.
55. Mazur DJ, Hickam DH. Patient preferences: sur-
vival vs quality-of-life considerations. J Gen Intern Med.
1993;8:374-377.
56. Pignone M, Bucholtz D, Harris R. Patient prefer-
ences for colon cancer screening. J Gen Intern Med.
1999;14:432-437.
57. Ransohoff DF, Harris RP. Lessons from the mam-
mography screening controversy: can we improve the
debate? Ann Intern Med. 1997;127:1029-1034.
58. Cassel CK. Breast cancer screening in older women.
J Gerontol. 1992;47(special issue):126-130.
59. Fischhoff B. Why (cancer) risk communication can
be hard. Monogr Natl Cancer Inst. 1999;25:7-13.
60. Malenka DJ, Baron JA, Johansen S, Wahren-
berger JW, Ross JM. The framing effect of relative and
absolute risk. J Gen Intern Med. 1992;92:121-124.
61. Schwartz LM, Woloshin S, Black WC, Welch HG.
The role of numeracy in understanding the benefit of
screening mammography. Ann Intern Med. 1997;
127:966-972.
62. Bogardus ST, Holmboe E, Jekel JF. Perils, pitfalls,
and possibilities talking about medical risk. JAMA.
1999;281:1037-1041.
63. Pignone M, Harris R, Kinsinger L. Videotape-
based decision aid for colon cancer screening: a ran-
domized, controlled trial. Ann Intern Med. 2000;133:
761-769.
64. Gonzales R, Steiner JF, Lum A, Barrett PH. De-
creasing antibiotic use in ambulatory practice. JAMA.
1999;281:1512-1519.

CANCER SCREENING IN ELDERLY PATIENTS

2756 JAMA, June 6, 2001—Vol 285, No. 21 (Reprinted) ©2001 American Medical Association. All rights reserved.

 at UCSF/Library, on June 30, 2005 www.jama.comDownloaded from 

http://www.jama.com

