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BACKGROUND: National guidelines recommend against
cancer screening for older individuals with less than a 10-
year life expectancy, but it is unknown if this population
desires ongoing screening.

OBJECTIVE: To determine (1) if older individuals with <
10-year life expectancy have future intentions for cancer
screening, (2) if they recall a doctor previously suggesting
that screening is no longer needed, and (3) individual
characteristics associated with intentions to seek
screening,.

DESIGN: National Social life Health and Aging Project
(2015-2016), a nationally representative, cross-sectional
survey.

PARTICIPANTS: Community-dwelling adults 55-
97 years old (n=3816).

MAIN MEASURES: Self-reported: (1) mammography and
PSA testing within the last 2 years, (2) future intentions to
be screened, and (3) discussion with a doctor that screen-
ing is no longer needed. Ten-year life expectancy was
estimated using the Lee prognostic index. Multivariate
logistic regression analysis examined intentions to pur-
sue future screening, adjusting for sociodemographic and
health covariates.

KEY RESULTS: Among women 75-84 with < 10-year life
expectancy, 59% intend on future mammography and
81% recall no conversation with a doctor that mammog-
raphy may no longer be necessary. Among men 75-84
with < 10-year life expectancy, 54% intend on future PSA
screening and 77% recall no discussions that PSA screen-
ing may be unnecessary. In adjusted analyses, those
reporting recent cancer screening or no recollection that
screening may not be necessary were more likely to want
future mammography or PSA screening (p<0.001).
CONCLUSION: Over 75% of older individuals with limited
life expectancy intend to continue cancer screening, and
less than 25% recall discussing with physicians the need
for these tests. In addition to public health and education
efforts, these results suggest that older adults’ recollec-
tion of being told by physicians that screening is not
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necessary may be a modifiable risk factor for reducing
overscreening in older adults with limited life expectancy.
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INTRODUCTION

Cancer screening remains a standard aspect of preventive med-
ical care. However, it is increasingly recognized that the priority
of engaging in certain preventive medical interventions should
change as individuals get older or life expectancy becomes
limited. For cancer screening, studies indicate there is a signifi-
cant lag time to benefit; for breast cancer screening, it is approx-
imately 10 years,' and for prostate cancer screening likely longer
than 10 years.> Consequently, those with < 10 years of estimated
life expectancy are unlikely to have lower cancer-specific mor-
tality due to screening.’ Meanwhile, older, frail, and/or cogni-
tively impaired adults are at greater risk for immediate potential
harms of screening and follow-up procedures.* As a result,
professional organizations and guidelines, such as the Choosing
Wisely campaign, recommend against cancer screening for those
who are older (generally > 75 years old), with less than a 10-year
life expectancy, and for whom the potential for adverse events,
overdiagnosis, and overtreatment are high.S*10

Despite national guidelines, rates of cancer screening
among older adults with limited life expectancy remain high.
A study utilizing nationally representative NHIS 2008 and
2010 data, for example, found that 36% of women with < 5-
year life expectancy and 56% of women > 75 years old re-
ported a screening mammogram in the past 2 years."' Simi-
larly for prostate cancer screening with prostate-specific anti-
gen (PSA) tests, 30-50% of men with < 10-year life expec-
tancy had recent PSA tests,'>'* and these rates declined only
slightly following changes to national guidelines.'> High rates
of overscreening likely reflect enthusiasm for what is viewed
as a positive health behavior, ' overestimation of the benefits,
low awareness of the potential harms, and a reluctance to
stop.'”" In addition, physicians often have time limitations
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preventing and/or general discomfort in having discussions
related to stopping screening and in accurately estimating life
expectancy.?’

Gaps remain in our understanding of patient- and provider-
related contributors to continuing cancer screening despite
limited life expectancy. Studies examining adults’ enthusiasm
for cancer screening generally focus on younger individuals
and do not include measures of life expectancy or large sam-
ples of older adults.'® An assessment of whether older adults,
especially those with limited estimated life expectancies, have
future intentions for undergoing screening is needed as it could
guide physician communication strategies for shared decision-
making. In addition, it is unclear how many adults, for whom
cancer screening is not recommended, are even aware that
there exist recommendations to avoid these tests or recall
having a discussion with their doctors.

Therefore, we used nationally representative 2015-2016
data from the National Social life Health and Aging Project
(NSHAP) to determine (1) if older adults with limited life
expectancies have future intentions to pursue screening, (2)
if they recall a doctor previously suggesting that screening is
no longer needed, and (3) individual characteristics indepen-
dently associated with older adults’ future intentions to seek
screening.

METHODS
Study Sample

We used the National Social Life Health and Aging Project,
Wave 3 sample (NSHAP-W3), a US nationally representative
probability sample of 4776 older adults. Surveys were con-
ducted face-to-face with Computer Assisted Personal
Interviewing (CAPI) between September 2015 and September
2016. NSHAP-W3 included community-dwelling adults >
57 years, and as a sampling strategy, included co-resident
spouses and partners of any age. Individuals unable to com-
plete the interview due to physical or cognitive limitations
were not enrolled. Details on the sampling design, recruitment,
and inclusion criteria are published elsewhere and available
online.?'** We made the following exclusions for the analysis:
individuals younger than 55 years old (n = 788) or with prior
histories of breast cancer (n=81) or prostate cancer (n=91).
This yielded a final sample of 3816 individuals, including
2084 women and 1732 men. All respondents provided written
informed consent and the protocol was approved by the insti-
tutional review boards at the University of Chicago and Na-
tional Opinion Research Center (NORC).

Cancer Screening

We focus on breast and prostate cancer screening as each test
has a similar lag time to survival benefit of 10 years or greater
and each is associated with changes in national guidelines over
the last decade. We characterized self-reported screening

behavior related to PSA tests and mammograms using three
questions. First, we ask “Do you plan to have regular mam-
mograms or PSA tests in the future?” with responses of “Yes,”
“No,” or if volunteered “I do what my doctor says.” This
variable is used as the primary outcome in regression analysis.
Second, we ask “How long has it been since you had a
mammogram or PSA test?” Responses within a 2-year inter-
val represented a “recent screen” based on national guide-
lines.*” Prior studies suggest reasonable accuracy of self-
reported screening as compared to medical records for both
mammograms and PSA tests.?>?* Third, we ask “Has a doctor
ever suggested you may no longer need regular mammograms
or PSA tests?” with responses of “Yes” or “No.”

Life Expectancy

The Lee prognostic index includes 12 items that together
predict 5- and 10-year life expectancy.>>*® We constructed a
slightly modified version of the Lee prognostic index utilizing
available items from NSHAP. The following 10 items were
included directly from NSHAP: (1) Age (ages 60—64, 1 point;
65-69, 2 points; 70-74, 3 points; 75-79, 4 points; 80—84, 5
points; > 84, 7 points); (2) male sex (2 points); (3) current
tobacco use (2 points); (4) body mass index < 25 (1 point); (5)
diabetes (1 point); (6) non-skin cancers (2 points); (7) chronic
lung disease (2 points); (8) heart failure (2 points); (9) diffi-
culty bathing (2 points); and (10) difficulty managing finances
(2 points). The following two items in the original Lee index
were substituted with available items from NSHAP: (1)
“difficulty walking several blocks” was substituted with the
NSHAP item “difficulty walking one block™ (2 points); (2)
“difficulty pushing/pulling large objects” was substituted with
the NSHAP item “difficulty performing housework” (1 point).
We compared the performance of the original Lee index in
predicting 4-year mortality to the modified Lee index in
predicting 5-year mortality in NSHAP and found consistent
performance (Table 1). The range of the modified Lee index is
0-26 points, and we used cutoff scores of 8+ points and 12+
points corresponding to a < 10-year life expectancy and < 5-

Table 1 Validation of the Modified Lee Prognostic Index for Use in
NSHAP Compared with the Original Lee Prognostic Index in HRS

Modified Lee index in
NSHAP 2010-2011 wave

Points Original Lee index,
HRS 1998 wave

4-year mortality (%)* 5-year mortality (%)

(n=11,701) (n=3161)

0-5 4% 4%

points

6-9 15% 19%
points

10-13 42% 38%
points

14+ 64% 59%
points

HRS health and retirement study, NSHAP national social life and aging
study
“Lee, S. et al. 2006; JAMA 295(7):801-808°°
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year life expectancy, respectively, as determined in prior
literature.>

Covariates

We measured several covariates known to be related to cancer
screening behavior.>” %’ Sociodemographic variables includ-
ed age, race/ethnicity, marital status, and education. Health
status variables include self-rated physical health, and the
NSHAP comorbidity index, a measure of 12 different health
conditions.*® Depressive symptoms were measured using a
modified Center for Epidemiological Studies-Depression
(CES-D) scale, ranging 0-33 points,>’ and categorized as
normal (0-8 points) or moderate to severe (9+ points).]6
Cognition was measured using a survey-adapted Montreal
Cognitive Assessment (MoCA-SA), with scores ranging 0—
30 points.>*** Functional status was measured as needing no
help (0 points), some help (0.5 points), or being unable to do (1
point) seven Instrumental Activities of Daily Living (IADLs)
and five Activities of Daily Living (ADLs). Individuals were
grouped as no dependence (< 1 point) or any dependence (1+
points).

Statistical Analysis

We determined rates of each cancer screening behavior by age
and 10-year life expectancy. We then used separate multivar-
iate logistic regressions for men and women to determine the
association between future intentions to pursue screening and
covariates. Covariates included in the regression models in-
cluded the Lee index, in categories of < 5-year, 5-10-year, and
> 10-year life expectancy, self-reported recent screen, no
recalled discussion that screening may “not be necessary,”
education, ethnicity/race, marital status, MoCA-SA score,
and depressive symptoms. We did not include variables in
the model that were taken into account by the Lee index. We
separately measured the adjusted association of age with fu-
ture intentions to screen by including the above covariates, but
leaving out the Lee Index, given the high correlation between
age and the Lee index (7= 0.65). Due to missing data from
individual covariates, 175 respondents and 242 respondents
were excluded when model fitting for the mammography and
PSA test models, respectively. All analyses were performed
using Stata 15 including sample weights to account for the
complex sampling design.**

RESULTS

Characteristics of the sample appear in Table 2. The mean age
of men and women in the sample was 69 years and 69.3 years,
respectively. As estimated by the Lee index, approximately
21% of the sample had a life expectancy less than 10 years,
including 5% who had less than a 5-year life expectancy.
Table 3 shows the percentages of cancer screening behav-
iors, stratified by age and estimated life expectancy. For

Table 2 Weighted Sample Characteristics in the National Social life
Health and Aging Project (n=3816)

Variables N (%)
Sociodemographics
Age (range 55-97) 55-59 670 (27.4)
6069 1302 (41.6)
70-74 665 (12.7)
75-84 858 (13.8)
85+ 321 44
Sex Male 1732 (47.4)
Female 2084  (52.6)
Ethnicity/race White 2670  (77.1)
AA 591 (11.4)
Hispanic 423 (7.8)
Other 123 3.7)
Marital Unmarried 1267  (34.1)
Married/partnered 2549 (65.9)
Education <HS 561 (11.1)
HS/GED 900 (23.6)
Some college 1339  (36.7)
Bachelor+ 1016  (28.6)
Health status
Lee prognostic index* <5 years 260 4.5)
< 5-10 years 789 (16.9)
> 10 years 2559  (78.6)
Comorbidity indext (range 0 1108  (29.8)
0-12) 1 1202 (31.6)
2o0r3 1126  (28.6)
4+ 380 (10.0)
Self-rated health Poor/fair 915 (22.4)
Good/VG/Exc 2895  (77.6)
ADL or IADL dependencef  None 2861 (78.2)
Any 955 (21.8)
Depressive symptoms§ Normal (0-8) 2882  (75.7)
(range 0-33) Moderate/severe 932 (24.3)
9+)
MoCA (range 0-30)|| Median (IQR) 24 Q1-
26)

Percentages and raw numbers may not match exactly due to sampling
weights

HS' high school, VG very good, Exc excellent, ADL activities of daily
living, IADL independent activities of daily living, MoCA Montreal
cognitive assessment

*Ll'fézéexpectancy is estimated based on the modified Lee prognostic
index

fComg%rbiditieS were measured based on the NSHAP comorbidity
index’

JADL and IADL dependence was determined based on having no
dependence or any dependence in seven IADLs and 5 ADLs
$Depressive symptoms determined based on adaptation of Center for
Epidemiological Studies-Depression (CES-D) scale®!

[|MoCA was measured using a survey-adapted MoCA*?

women age 75-84 years old with < 10-year estimated life
expectancy, 68% reported a recent screening mammograms,
59% intend on having regular mammograms in the future, and
81% reported never discussing with a doctor that screening
may not be necessary. For men age 75-84 years old with < 10-
year estimated life expectancy, 66% reported a recent PSA
test, 54% intend to have a regular PSA tests in the future, and
76% reported never discussing with a doctor that screening
may not be necessary.

Table 4 shows rates of future intentions to pursue screening
stratified by recent screening and discussions with doctors on
whether screening is necessary. Notably, among individuals
who had a discussion with their doctor that they may not need
regular mammograms or regular PSA tests, approximately



JGIM Kotwal et al.: Future Cancer Screening Intentions in Older Adults 1541

Table 3 Weighted Frequencies of Cancer Screening Behaviors by Age and Life Expectancy

Age 55-74 Age 75-84 Age 85+
LE<10 LE>10 LE<10 LE>10 LE<10 LE>10
Breast cancer screening N= N= N= N= N= N=27
136 1232 147 283 149
Self-report mammogram within the last 2 years 69.1 773 67.8 72.2 44.0 67.3
Plan to have regular mammograms in the future 78.8 86.7 59.2 59.6 25.2 30.1
No recollection of discussion with doctor that mammography may no longer be ~ 94.1 93.6 81.4 82.9 71.6 71.6
necessary
Prostate cancer screening N= N=912 N= = N=119 N=0
229 269 105
Self-report PSA screen within the last 2 years 59.4 61.4 65.9 74.4 46.5 -
Plan to have regular PSA screens in the future 67.9 72.3 54.1 67.0 31.1 -
No recollection of discussion with doctor that PSA screens may no longer be 95.4 92.5 76.5 79.8 78.2 -

necessary

Life expectancy is estimated based on the Lee prognostic index®
LE remaining life expectancy, PSA prostate-specific antigen

41% and 39% still plan to have regular screening in the future,
respectively.

We used multivariate logistic regression models to deter-
mine individual characteristics associated with intentions to
pursue cancer screening. We present the adjusted marginal
probabilities of intention to pursue future mammography and
PSA tests in Fig. la and b, respectively (Supplementary
Tables 1 and 2). Women had a higher intentions to have future
mammograms if they reported receiving a recent mammogram
(88% vs 55%, OR =8.25, 95% CI 5.79-11.75) or no conver-
sations with a doctor that screening may not be necessary
(82% vs 52%, OR =17.05, 95% CI 4.00-12.45). Older age
was associated with reduced intentions to receive future mam-
mography (84% in age 55-74 vs 44% in age 85+, OR =0.07,
95% CI 0.04-0.13), as was reduced life expectancy (82% in
LE > 10 years vs 73% in LE 5-10 years, OR =0.50, 95% CI
0.34-0.73). Black women had higher odds of intending to

Table 4 Future Plans to Receive Cancer Screening

Variables Do you plan to have regular screening

in the future

Yes No “I do what my doctor

says”

Breast cancer screening
How long since you had a mammogram?
Within the last 2 years  89.3 4.7 59

(%)
>2 years ago or never 464 447 89
(%)
Has a doctor ever suggested that you may no longer need regular
mammograms?
Yes (%) 406 412 182
No (%) 834 121 55

Prostate cancer screening
How long since you had a PSA test?
Within the last 2 years  83.0 5.6 114
(%)
>2 years ago or never 464 381 155
(%)
Has a doctor ever suggested that you may no longer need regular PSA
tests?
Yes (%) 393 435 172
No (%) 72.8 151 121

PSA prostate-specific antigen

have future mammograms than white women (90% vs 78%,
OR =3.53, 95% CI 2.26-5.52).

Men had higher odds of wanting future PSA tests if they
had a recent PSA test (83% vs 48%, OR =6.26, 95% CI 4.75—
8.26) or had no conversation that PSA testing may no longer
be necessary (73% vs 43%, OR=4.97, 95% CI 3.29-7.49).
Older age was associated with reduced future intentions to be
screened (72% in age 55—74 versus 48% in age 85+, OR =
0.27, 95% CI 0.15-0.48), as was reduced life expectancy
(72% in LE > 10 years vs 67% in LE 5-10 years, OR =0.72,
95% CI 0.55-0.94). Similar to mammography in women,
black men had higher odds of intending future PSA tests
compared to white men (82% vs 68%, OR =2.55, 95% CI
1.62-4.02).

DISCUSSION

In a large, nationally representative sample of older adults in
the USA, including subsets who have a life expectancy of less
than 10 years, we found that more than half of women and
men age 75—84 years old and a third of individuals 85 years or
older with less than a 10-year life expectancy are interested in
receiving regular mammograms or PSA tests in the future. In
addition, over 75% of these individuals do not recall having a
conversation with a doctor suggesting they may no longer
need screening. Findings indicate a high self-reported rate of
PSA testing and mammograms among older adults with lim-
ited life expectancy despite national guidelines, suggesting
additional strategies are needed to reduce overscreening in
older adults.

Our study shows substantial enthusiasm to pursue fu-
ture mammography and PSA screening among older
adults with limited life expectancy. This is consistent with
prior studies in younger, healthier adults, which show they
tend to overestimate the benefits and underestimate the
potential harms.'®'®35 This enthusiasm does not match
national guidelines. For mammography, the USPSTF
notes insufficient evidence (grade C) to continue after
age 75, and 2018 American Cancer Society guidelines
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Figure 1 Adjusted marginal probabilities for future intention to receive. a Mammography or b PSA tests according to key predictors: life
expectancy, age, recent screening, recent conversation with a doctor that screening is “not necessary,” and race/ethnicity. Model adjusts for age,
self-reported recent screen, no prior discussion that screening may “not be necessary,” ethnicity/race, education, marital status, the modified

Lee prognostic index, cognition, and depressive symptoms. Bars represent 95% confidence intervals.

recommend screening for those > 55 only when having a
life expectancy > 10 years.” For PSA screening, multiple
organizations have consistently recommended against
screening in men > 70 years old or those with < 10-year
life expectancy. Therefore, a relatively consistent message
to reduce overscreening in older adults with limited life
expectancy by multiple national organizations does not
seem to have reached patients.

On the contrary, individuals with recent screening seem
intent on continuing; after adjustment for age and life expec-
tancy, women with recent mammograms had over eight times
the odds of future plans for mammography and men with
recent PSA tests had six times the odds of such future plans.
This is consistent with qualitative studies where older adults
often view screening as “morally obligatory” and the decision
to stop as a major change.'®*° Indeed, our results indicate that
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even when some individuals recall a discussion about stopping
screening with their doctor, 40% still desire future screening.

On the other hand, many individuals rely on physicians to
guide their treatment choices, especially at older ages.***” Study
results are the first to show that among women over 75 years old,
over 75% of those with limited life expectancy had no recollec-
tion of any conversation with a doctor that mammography may
no longer be appropriate. This was similarly the case for men
with PSA screening, despite the heightened awareness of the lack
of demonstrated benefit among older men in large randomized
trials for nearly a decade.*** Individuals who recalled a conver-
sation with a doctor that screening may no longer be needed had
five times lower odds of intending to seek future screening.
Although our data is limited to patient recollections, results
suggest physicians may be missing or unable to take opportuni-
ties to guide patients away from overscreening. These discussions
can be time-consuming and perceived as negative or “taking
away” a test viewed as beneficial, prompting many physicians
to avoid the topic altogether. Indeed, one study on PSA screening
showed low rates of shared decision-making in 2005 and 2010,"*
and that healthcare providers tend to discuss the pros of screening
more often than the cons.™

Notably, black women and men had more than twice the
odds of future intentions to pursue mammography or PSA
screening compared to white women and men, even after
adjusting for age and life expectancy. Results are consistent
with prior qualitative work showing black individuals have
positive attitudes towards cancer screening.**** Future work
is needed to confirm this finding and determine if consider-
ations of race/ethnicity should be incorporated into efforts to
reduce overscreening.

We suggest the approach to reducing overscreening in older
adults focus less on “stopping screening” which prior research
suggests can be less productive,”*** and more on “tailoring”
preventive activities to the individual person. In effect, providers
would re-direct enthusiasm for cancer screening towards inter-
ventions with greater evidence of a shorter lag-time to benefit.
Several communication strategies exist to aid in this effort. For
example, providers 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.”* Patient-centered decision aids for PSA tests and mam-
mography have been developed.***° Since calculations of life
expectancy can be a barrier to discussions on stopping screening,
cancer screening-specific tools are available online (www.
ePrognosis.org) to clinicians to incorporate life expectancy into
easily interpreted images for individuals to view during the office
visit.*’>! Notably, clinicians should be aware that if they use age
as a marker of life expectancy, the median life expectancy at age
75 for men and at age 80 for women is close to 10 years.*””°
Therefore, especially at these ages and above, providers should
use clinical judgment about the number and severity of comorbid
conditions or life expectancy tools to adjust estimates of the
benefit of screening up or down. Finally, to complement en-
deavors by primary care providers, future studies could explore

if efforts from specialists like gynecologists, radiologists, and
urologists, or public health campaigns directed at patients might
take advantage of opportunities to re-direct individuals away
from screening and towards other preventive health
interventions.>

Our study has several limitations. First, data is self-reported,
without medical record review, and may not fully reflect the
actual screening rates or content of discussions with physi-
cians.”>* We do note that screening rates reported in our
study are similar to those estimated from NHIS data.'"'® In
addition, self-reported data provides information on individ-
uals perceptions of what conversations have occurred and
intentions to pursue future screening. Second, the NSHAP
survey does not include information on the source of care or
clinician characteristics, so we cannot, for example, comment
on whether primary care providers or specialists are involved
in different types of conversations with respondents. Third,
while the Lee index is strongly predictive of mortality in older
adults, it is not completely accurate in its estimates for specific
individuals. However, it is a practical tool, given its use of
common clinical variables, user-friendly availability online,
and strong associations with mortality within the NSHAP
cohort (Table 1). Fourth, data is cross-sectional which limits
our ability to make causal claims. Fifth, our results are only
generalizable to community-dwelling older adults in the USA
and how it applies in other populations is not known.

In conclusion, in a nationally representative sample, many
older adults with limited life expectancy have future plans to
continue screening, and approximately 75% of these individ-
uals recall no prior discussion with a doctor that screening may
no longer be needed. Our findings show an opportunity for
health care providers to tailor preventive care to individuals so
that they receive the care that is most likely to help them and
least likely to harm them. Based on these findings, we recom-
mend involving public health officials, quality improvement
interventions, and medical specialists in addition to primary
care providers in the efforts to reduce overscreening and
promote patient-centered decision-making for preventive
health interventions.
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