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Cancer Screening Among Older Adults: A geriatrician’s
perspective on breast, cervical, colon, prostate, and lung cancer
screening.

Ashwin A. Kotwal, MD, MS1-2, Louise C. Walter, MD2
Division of Geriatrics, Department of Medicine, University of California, San Francisco

2Geriatrics, Palliative, and Extended Care Service Line, San Francisco Veterans Affairs Medical
Center

Abstract

Purpose of Review: We summarize the evidence of benefits, harms, and tools to assist in
individualized-decisions among older adults in screening for breast, prostate, colon, lung, and
cervical cancer.

Recent Findings: The benefits of cancer screening in older adults remain unclear due to
minimal inclusion of adults >75 years old in most randomized controlled trials. Indirect evidence
suggests that the benefits of screening seen in younger adults (<70 years old) can be extrapolated
to older adults when they have an estimated life expectancy of at least 10 years. However, older
adults, especially those with limited life expectancy, may be at increased risk for experiencing
harms of screening, including overdiagnosis of clinically unimportant diseases, complications
from diagnostic procedures, and distress after false positive test results.

Summary: We provide a framework to integrate key factors such as health status, risks and
benefits of specific tests, and patient preferences to guide clinicians in cancer screening decisions
in older adults.
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Introduction

Cancer screening among older adults is pursued with good intentions, but screening can
have unintended downstream harms that are often amplified in older adults. Unclear benefits
of screening are due to the majority of randomized controlled trials (RCTs) lack of inclusion
of adults over age 75 years and uncertainty about when trial results can be extrapolated to an
individual older adult in clinical practice [1]. Clinicians and patients hope that screening will
lead to the detection of cancers at earlier stages to optimize treatment strategies and
outcomes. However, a major unintended consequence of screening older adults is
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overdiagnosis, which is the diagnosis and treatment of cancers that would not have caused
symptoms during a patient’s lifetime [2]. Studies indicate that older adults with <10 years of
estimated life expectancy are more likely to experience overdiagnosis and less likely to
accrue the cancer-specific mortality benefits of screening [3-5]. In addition, older, frail
adults have greater risks of complications from follow-up procedures to screening tests, and
cognitive impairment can lead to barriers to informed consent and distress with subsequent
“diagnostic cascades” after positive test results. A more immediate, but difficult to quantify,
harm is the distraction cancer screening can create, taking time away from the preventive
health interventions which have clear evidence of benefit in older adults such as reducing
polypharmacy, fall prevention strategies, and healthy behavior counseling [6]. Taken
together, the challenge of cancer screening in older adults is how to balance the potential
immediate harms with the possibility of long-term benefit of reducing cancer mortality. In
this article we summarize the evidence of the benefits, harms, and tools to assist in
individualized cancer screening decisions in older adults using a conceptual framework and
specific data for cancers whose screening tests have the greatest evidence of net benefit:
breast, prostate, colon, lung, and cervical cancer.

Framework for Individualized Decision Making

Individualized decision making means accounting for factors relevant to the risks and
benefits of an older patient’s decision about whether to pursue cancer screening [3]. We
suggest a structured approach focusing on estimated life expectancy, benefits and harms of
individual screening tests, and patient preferences. First, clinicians should assess the
patients’ life expectancy and health. Clinicians can use clinical judgment about whether an
individual is in the lowest quartile, middle two quartiles, or highest quartile of life
expectancy for their age group, and match this to life table data for an estimated life
expectancy (Figure) [7]. Clinicians can also enhance their clinical judgment by using online
prognostic tools which are collected at eprognosis.org which can provide guidance based on
the clinical setting, relevant time-interval, and patient population. Examples of prognostic
calculators for 10 year life expectancy available on the e-prognosis website, for example,
include the Lee index, Schonberg index, and Suemoto index, all of which can be conducted
in less than a minute [8-10]. If patients have less than a 10 year life expectancy (i.e., they
have more than a 50% chance of dying within the next 10 years), they are less likely to
experience a reduction in cancer-specific mortality from cancer screening and more likely to
experience immediate harms. Importantly, this assessment can provide insight as to whether
they would be able to actively participate in informed consent, have other health priorities,
or be a candidate for potential downstream interventions after a positive screening test (e.g.
surgery, chemotherapy, biopsies, etc.). Second, the risks and benefits of specific cancer
screening tests should be reviewed and individualized in the context of the patient’s
estimated life expectancy. This includes examining national guidelines and the lag-time for
potential benefits and harms of screening. Third, clinicians should understand patients’
overall values regarding their health and preferences for cancer screening, particularly if
they have undergone screening in the past. Taken together, clinicians can provide an
individualized recommendation as to whether harms clearly outweigh the benefits of a
screening test or if the decision is highly sensitive to an individual patient’s preferences (i.e.,
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the likelihood that potential benefits of screening outweigh the risks depends on the
importance a patient places on those benefits and risks), especially when national guidelines
are conflicting or ambiguous.

Several communication strategies exist for delivering cancer screening recommendations to
patients. First, if clinicians feel the harms of screening outweigh the benefits, they should
lead the conversation with a discussion of the harms of the test to ensure that portion of the
conversation “sticks.” Second, positive messaging about “tailoring” preventive medical
decisions should be used rather than a focus on “stopping screening.” For example,
clinicians can use the phrase “the test would not help you live longer” to incorporate life
expectancy considerations rather than “you may not live long enough to benefit from this
test”[11, 12]. Lastly, decision aids are available for each cancer screening test if patients
prefer written material or illustrations. In some instances, patients may ask for a clear
recommendation from a trusted clinician rather than a detailed conversation with decision
aids and illustrations.

Breast Cancer Screening

Potential Benefits

Breast cancer is the second most common cause of cancer death for women in the US,
representing 30% of incident cancers among women overall with the risk increasing with
age [13]. Several risk factors increase the risk of breast cancer in older women, including
prior use of hormone replacement therapy, age at menopause, age at first birth/parity, alcohol
and cigarette use, obesity, a history of benign breast biopsy[14], and family history [15]. The
lag time to benefit for breast cancer screening is approximately 10 years, suggesting those
with less than a 10 year life expectancy are unlikely to benefit [5]. RCTs provide minimal
guidance as to the benefit of mammography screening for women >70 years old. Of the 8
RCTs of mammography screening, only one trial included women 70-74 years old with a
subgroup analysis finding no reduction in breast cancer mortality for that age group, and no
trials included women >75. Two retrospective studies of cancer registry data are suggestive
that mammography is associated with detection of earlier-stage breast cancer and reduced
breast cancer-specific mortality in older women [16, 17]. In addition, simulation models
have been used to estimate the benefits of screening mammography for older women. These
studies have estimated 1-2 fewer breast cancer deaths per 1,000 women in their 70s who are
screened biennially for 10 years [18, 19]. In addition, mammograms may detect cancers
more frequently in older women [20].

Potential Harms

The risk of breast cancer overdiagnosis increases with age since older women often have
competing mortality risks and may have indolent tumors [21]. This is particularly
concerning given the increased risks of cancer treatment toxicity with age [22]. A recent
Danish study found that approximately 1 in 3 women aged 50-69 years were diagnosed with
a breast cancer that would not have caused symptoms in their lifetime if not for screening
[23]. A study using different simulation models found that rates of overdiagnosis increase
with age (74 years old: 12-39%, 80 years old: 17-41%, 90 years old: 32-48%) [24]. In
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addition, 12-27% of women screened with mammography biennially over a 10 year range
will experience a false positive test result which can lead to anxiety [25, 26, 19].
Approximately 10-20% of these women subsequently undergo benign breast biopsy, which
can be uncomfortable and stressful [27].

The United States Preventive Services Task Force (USPSTF) recommends biennial
mammograms for women 55-74 years, and that current evidence is insufficient to continue
screening for women =75 years old (Table). The American Cancer Society (ACS) similarly
recommends women =55 have biennial screening if they have a life expectancy =10 years,
but does not have an age cut-off to stop screening. Despite these recommendations, a 2015
study found that among women >75 years old with <10 year estimated life expectancy, over
50% reported a screening mammaogram in the last two years, over 50% intended on having
regular mammograms in the future, and more than 75% reported never discussing with a
doctor that screening may not be necessary [28]. These rates are consistent with prior studies
of screening and reports of strong patient enthusiasm to continue screening [29, 30].

Geriatrics Recommendation

Given the unclear benefits and potential harms of breast cancer screening among older
women, we suggest an individualized approach incorporating estimates of 10-year life
expectancy, discussions of the risks and benefits of screening, and patient preferences.
Patient preferences may be especially important to elicit given historically positive public
messaging and patient enthusiasm [31, 28]. For women with a life expectancy less than 10
years, it may be helpful to frame recommendations by first discussing the harms of
screening mammography and follow-up biopsies and employ positive communication
strategies to redirect enthusiasm towards treating the patient’s current life-limiting medical
conditions. The ACS recommends decision aids be used to assist in shared decision making,
and peer-reviewed decision aids specifically designed for women =75 years old are available
[32].

Cervical Cancer Screening

Potential Benefits

There are no prospective trials of cervical cancer screening in any age group, and
observational data of the benefits for screening in older women is limited [33]. In the United
States and Europe, since the initiation of pap smears targeted to younger age groups,
observational data from women 20 to 64 years old has shown that the incidence and
mortality of cervical cancer has substantially decreased [34]. Consequently, cervical cancer
is rare among women over 65 years old in the US, with incident cases primarily occurring in
older women with no prior history of undergoing screening. However, racial disparities exist
among older women diagnosed with cervical cancer [35], and women over 65 years old tend
to have later stage disease [36] attributed to inadequate screening at recommended ages.
Nevertheless, routine vaccination for Human Papilloma Virus (HPV) strains known to cause
cervical cancer in younger adults are expected to further lower the incidence of cervical
cancer for future generations.

Curr Oncol Rep. Author manuscript; available in PMC 2021 June 10.
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False positive are common among older women undergoing pap smears; in a cohort study of
2,561 post-menopausal women (mean age 67 years old) with a normal prior Pap smear, 110
women had an abnormal pap smear within the subsequent 2 years and only 1 was a true
positive [37]. In addition, approximately 39 in 1000 older women who are screened require
1 follow-up procedure within 8 months [38]. Pap smears are associated with high anxiety
and psychological distress during the physical exam [39]. Moreover, overdiagnosis is
possible given the slow growing nature of cervical cancers over 10 to 30 years and the
possibility of spontaneous regression of low-grade cervical lesions.

The USPSTF and ACS guidelines agree that women should stop cervical cancer screening at
65 years old if they have had adequate prior screening, regardless of life expectancy [40].
Adequate screening includes either three consecutive negative pap smear cytologies or two
consecutive HPV co-tests within 10 years of stopping screening, with the most recent test
occurring within 5 years of stopping. There is no indication to restart screening in older
women even if they report a new sexual partner.

Geriatric Recommendations

There is minimal data concerning the benefits of screening for cervical cancer among
women over 65 years old. However, cervical cancer has a low incidence among women over
the age of 65 and when diagnosed it is not more aggressive than in younger women [41].
Moreover, anatomic changes with advancing age, including the movement of the squamo-
columnar junction to a higher location in the cervical canal, can reduce the sensitivity of pap
smears in older adults due to difficulty obtaining an adequate sample. We therefore agree
with current guidelines of stopping screening at 65 years old among patients with a history
of adequate screening. It is reasonable to continue screening past age 65 years if a woman
has a positive screening result and to continue until adequate negative screening are
completed or life expectancy is <10 years given the slow growing nature of cervical cancer.

Colon Cancer Screening

Potential Benefits

Colorectal cancer (CRC) is the second leading cause of cancer death in older adults and the
third most common cancer in adults over age 70 [42]. In older adults, the majority of cases
of CRC occur in the proximal colon or rectum [43]. Several tests are available for CRC
screening including high-sensitivity fecal occult blood testing (FOBT), immunochemical-
based fecal occult blood testing (FIT), fecal DNA testing, sigmoidoscopy, colonoscopy, or
CT colonography. The lag-time to benefit for CRC screening is approximately 10 years [5],
and several CRC screening trials have shown CRC-specific mortality benefits in older
adults. For FOBTSs, four RCTs found reductions in CRC-specific mortality over a range of
follow-up of 11 to 30 years, including in adults age 70-80 years old (a combined 50,144
participants) [44]. Three studies in Europe found CRC-specific mortality reductions of
11-16% [45-47], and a US trial found a reduction of 22-32%, with a 53% reduction among
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adults >70 years old [48, 49]. Sigmoidoscopy RCTs generally do not include adults >70
years old, but the Prostate, Lung, Colorectal, and Ovarian (PLCO) Cancer Screening Trial
which had a median follow-up of 12 years (and updated reports with 17 years of follow-up)
included 20,726 individuals =70 years old. Individuals 65-74 years old had 20% reduced
CRC incidence and 35% reduced CRC mortality when screened every 3-5 years [50],
although benefits were primarily seen for men and the cancers of the distal colon [51].
Colonoscopies are the definitive test for detection of adenomas and CRC, and have been
shown to be cost-effective into older age groups [52]. For colonoscopies, there are no
published RCTs, but one large prospective cohort showed that adults >75 years had a 50%
reduction in rates of incident CRC diagnosis in both the proximal and distal colon if >5
years since the last endoscopy and 63% reduction if <5 years from last endoscopy [53].

Potential Harms

Harms of CRC screening depend on the screening modality. For FOBT or FIT screens, false-
positive results are common; 86-98% of trial participants had a negative colonoscopy after a
positive FOBT [33]. In cases of sigmoidoscopy, technical challenges with achieving
adequate depth occur more frequently at older ages. Perforation (0.1 per 1000
sigmoidoscopies) is rare, but an important harm of sigmoidoscopy [44]. Estimated rates of
adverse events in patients 65 or older undergoing colonoscopy include Gl adverse events (26
in 1000), perforation (1 in 1000), post-polypectomy bleeding (3.6 in 1000), severe cardiac or
pulmonary events (12.1 in 1000) and death (1 in 1000), and rates of adverse events increase
with age [54]. Challenges with bowel prep in older adults are common and include
dizziness, abdominal pain, fecal incontinence, and nausea, and individuals can experience
confusion and falls with sedation post-procedure [55]. In autopsy studies of older adults,
10-33% are incidentally found to have colonic polyps and 2-3% have CRC suggesting older
adults are at risk for overdiagnosis, especially if they have <10 year life expectancy [33].

National Guidelines

The USPSTF recommends routine screening for adults age 55-75 years old, and to consider
screening as an individualized decision for adults age 76-85 years old. The ACS
recommends routine screening start at age 45, that screening continue until age 75 for
individuals with >10 year life expectancy, that clinicians individualize decisions for adults
age 76-85, and discourage screening for individuals older than 85 years [56]. However, in
2010 an estimated 51% of adults >75 years with life expectancies <10 years reported being
screened [55].

Geriatrics Recommendation

CRC screening has the greatest potential for benefit among older adults if they never were
screened before, they are healthy enough to undergo treatment of colorectal cancer, and/or
they do not have limited life expectancy. Moreover, many older adults remain enthusiastic
about continuing screening even when the tests are low-value and unlikely to help them live
longer [57]. Therefore, before initiating any CRC screening test in older adults, including
FOBT or FIT, it is important to discuss what one would do with a positive result and
whether patients would be willing to take the risks of undergoing colonoscopy. These
include procedural risks as well as the burdens of bowel prep, sedation, and need for
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arranging transportation in the context of an older adults health. Decision aids are effective
at improving knowledge and reducing decisional conflict [58]. Several are available for
guiding patients between various CRC screening options [59], and one decision aid is
tailored to CRC screening in older adults [60].

Lung Cancer Screening

Potential Benefits

Lung cancer is the leading cause of cancer death in the US and the second most common
cancer overall [61]. The primary risk factor for lung cancer is smoking, and the risk
increases with age as 66% of lung cancer diagnoses are in adults =65 years [61]. Several
trials have evaluated the benefits of lung cancer screening using chest x-rays or low-dose
computed tomography (LDCT) among adults age 55-74 years old. The PLCO trial examined
the effectiveness of a baseline chest x-ray followed by 3 annual screening chest x-rays
among 154,942 adults age 55-74 years with no eligibility requirement regarding smoking
[62]. After 13 years follow-up, there was no significant difference in lung cancer incidence
rates or mortality between intervention and control. In addition, the National Lung Cancer
Screening Trial (NLST) in the US examined the efficacy of LDCT in 53,454 participants age
55-74 years with a history of at least 30 pack years of smoking who were current smokers or
had quit in the past 15 years. Participants were randomized to receive either LDCT or a chest
x-ray annually for 3 screening rounds. After 6.5 years of follow-up, the trial found LDCT
was associated with a 16% relative reduction in lung cancer mortality compared to chest x-
rays alone. Extended follow-up NLST data was consistent suggesting an overall NNS of 303
to prevent one death from lung cancer after a lag-time of 11 years [63]. . In addition, the
Dutch-Belgian Lung Cancer Screening (NELSON) Trial of LDCT was conducted on 15,792
current or former smokers (quit <10 years ago) age 50-74 years old who had smoked at least
15 cigarettes/day for 25 years or 10 cigarettes/day for 30 years. This trial found a 24%
reduction in lung-cancer specific mortality at 10 year follow-up [64].

Potential Harms

False positive results are common with LDCT screening; in the NLST, 39% of people in the
LDCT group had at least 1 positive test result and 96% of positive results were false
positives [65]. Nearly all positive tests had follow-up imaging, 4.2% had surgical
procedures, 2.2% had biopsies, and there was an 8.5 to 9.8% complication rate after invasive
diagnostic procedures [66, 67]. Also, the complication rate after invasive procedures is likely
higher among the general population of older adults compared with the specialty centers in
the NLST. One recent retrospective study of 344,510 patients aged 55-77 years old
undergoing diagnostic pulmonary procedures showed complication rates of 22% (more than
twice that of NLST) with a cost of $56,845 for major complications [68]. In general, false
positive results and complications from diagnostic interventions are higher among older
adults compared to younger and among those in worse health [69-71]. Moreover, an
implementation study of lung cancer screening in the eight \eterans Health Administration
hospitals (N=93,033 primary care patients), found low participation rates (58%) and that the
program was resource intensive (56% of those screened had nodules requiring tracking and
2% had false positives requiring an invasive diagnostic interventions) [72]. Overdiagnosis
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may occur in approximately 20-25% of screen-detected lung cancers [73, 74], although a
recent investigation of the Danish Lung Cancer Screening Trial found that up to 67% of
cancers represented overdiagnosis [75]. Additional harms include radiation exposure,
financial strain, and anxiety from false-positive results [67].

National Guidelines

Based on NLST results, the USPSTF and ACS recommend annual LDCT for lung cancer
screening in adults 55-74 years old (or up to 80 in USPSTF guidelines) who have a 30 pack
year history and currently smoke or quit within the last 15 years [76, 77]. Guidelines suggest
avoiding screening in older adults with a short life expectancy or comorbidities that would
make curative surgery not a reasonable option. Medicare covers lung cancer screening with
LDCT, but requires shared decision making between patients and their physicians. Despite
this requirement, rates of shared decision making are low with a rate of approximately 9%
[78]. A qualitative study of 14 shared decision making conversations conducted by primary
care physicians found they were often short (on average <60 seconds) and inadequately
addressed potential harms of screening [79].

Geriatrics Recommendation

Among older adults, LDCT may be of most benefit when an older adult is at high risk of
lung cancer (calculators available) [80-82], meets NLST or NELSON trial inclusion criteria,
and has a lower risk of competing causes of death [83]. It is essential to have discussions
about the high burden of follow-up nodule tracking, potential for false positive results,
including lesions detected by LDCT in the thyroid and other organs, and downstream
medical interventions. A decision support pamphlet developed by the VA is available to help
educate adults about the risks and benefits of LDCT screening [84]. More research is needed
on how to effectively engage older adults in the shared decision making process. Some
evidence suggests educational videos can increase knowledge and reduce decisional conflict
among adults eligible for lung cancer screening [85, 86].

Prostate Cancer Screening

Potential Benefits

Prostate cancer is the second leading cause of cancer-related death and the most common
diagnosed cancer among men over age 70, affecting nearly 1 in 10 men [42]. Older men are
more likely to have intermediate- or high-risk prostate cancer, with one study estimating
33% of men >80 years old with prostate cancer have high-risk disease compared with 6% of
men <55 years old, and associated higher rates of mortality [87]. To date, RCTs of PSA
screening have provided limited evidence of benefit and have not included men >75 years
old. The US PLCO trial examined annual PSA screening over 6 years in 76,685 men aged
55-74 years old (approximately 10,000 men over age 70) [88]. This trial found no prostate
cancer mortality reduction even at 15 years of follow-up, although there were high rates of
PSA use in the control arm [89]. Post-randomization analysis by comorbidities showed a
significant decrease in prostate cancer-specific mortality in men with minimal or no
comorbidities with a NNS of 723, although the subgroup was significantly younger on
average than trial participants [90]. The European Randomized Study of Screening for
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Prostate Cancer (ERSPC) trial randomized men 50-74 years to PSA screening every 2-4
years and the control group received no PSA screening [91]. Results indicated an overall
20% reduction in prostate cancer-specific mortality after a lag-time of 13 years [92],
however, benefits of screening were restricted to men 55-69 years at randomization. A recent
UK trial of a single PSA screening test was conducted in 419,582 men 55-69 years old and
found no prostate cancer-specific mortality benefit after 10 years of follow-up [93].

Potential Harms

False positive results are common from PSA tests (30-40% of tests) and can lead to both
anxiety and unneeded prostate biopsies [94]. Prostate biopsies are associated with anxiety,
moderate to severe pain (7%) during and immediately after the procedure, moderate to
severe hematuria (6%), infection requiring hospitalization (0.4-1.3%), and hospitalizations
(7%) [95-97]. More recently, MRI-guided biopsies have been found to reduce the risk of
severe infectious complications, although minor complications remain common [98]. In
addition, overdiagnosis represents a significant harm since prostate cancers detected through
PSA screening are typically slow growing and may remain asymptomatic during a patient’s
lifetime; in the ERSPC and PLCO trials, it is estimated that 40-60% of screen-detected
cancers were cases of overdiagnosis [2, 99]. Overdiagnosis of prostate cancer is associated
with anxiety during watchful waiting for low-risk cancers. In addition, older men can
experience adverse effects from unnecessary cancer treatments, including bowel
dysfunction, urinary incontinence, erectile dysfunction, and premature death [100], although
localized treatments, including IMRT or stereotactic radiosurgery, may be better tolerated
among older men.

National Guidelines

The most recent, USPSTF 2017 guidelines encourage men 55-69 years old to make an
individualized decision on screening after discussion with a clinician and men >70 years old
not be screened [101]. The ACS recommended men over age 50 with at least a 10 year life
expectancy have a chance to make an informed decision about whether to be screened after
receiving information about the uncertainties, risks, and potential benefits of PSA screening
[102]. Recent research has shown that PSA screening remains common [103], including in
older men with limited life expectancy [28].

Geriatric Recommendation

PSA screening in asymptomatic older men should be rare and only considered in men with
at least a 10-15 year life expectancy after a careful shared decision given the multiple known
short-term harms [104]. Decision aids are available, and a recent systematic review of 19
decision aids found reductions in decisional conflict to screen. However, there was little
evidence that decision aids facilitate shared decision making or impact screening choice
[105].

Other Cancers

There are ongoing investigations into screening tests for other common cancers. A recent
RCT of screening for ovarian cancer was conducted in England with 202,638 women 50-74
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years old randomized to either an annual CA-125 level, annual transvaginal ultrasound, or
no screening [106]. At 11.1 years of follow-up there was no significant mortality reduction.
Given minimal inclusion of older adults and other similarly negative RCTs (most notably the
PLCO trial) [107], there is no evidence to recommend ovarian cancer screening at this time
among older women. Similarly, a recent USPSTF systematic review of screening
interventions for pancreatic cancer targeting individuals at high familial risk found no
evidence of benefit [108]. As new technologies for cancer screening emerge, it will be
important to study the benefits and harms among older adults before implementation.

Conclusion

Cancer is common among older adults and cancer screening remains an important and
appropriate strategy to identify disease early and reduce treatment-associated morbidity for
many older adults with at least a 10-year life expectancy. However, cancer screening has real
risks and should not be considered an automatic public health interventions, similar to the
flu shot. Increasing evidence suggests increased downstream harms from cancer screening in
older adults, especially those with significant comorbid diseases. An individualized
decision-making approach with a geriatric lens integrates key factors such as a patient’s
overall health status and life expectancy, the risks and benefits of specific screening tests,
and patient preferences into a tailored recommendation. This approach bridges the many
differing guideline recommendations in older adults to focus on aligning cancer screening
decisions with patient values and preferences when the evidence about benefits versus harms
is uncertain.
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