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Abstract

Background. Concerns have been raised about both over- and underutilization of colorectal cancer (CRC) screening
in older patients and the need to align screening behavior with likelihood of net benefit. Objective. The purpose of
this study was to test a novel use of a patient decision aid (PtDA) to promote appropriate CRC screening in older
adults. Methods. A total of 424 patients ages 70 to 84 y who were not up to date with CRC screening participated in
a double-blinded randomized controlled trial of a PtDA targeted to older adults making decisions about whether to
undergo CRC screening from March 2012 to February 2015. Intervention. Patients were randomized to a targeted
PtDA or an attention control. The PtDA was designed to facilitate individualized decision making—helping patients
understand the potential risks, benefits, and uncertainties of CRC screening given advanced age, health state, prefer-
ences, and values. Outcomes. Two composite outcomes, appropriate CRC screening behavior 6 mo after the index
visit and appropriate screening intent immediately after the visit, were defined as completed screening or intent for
patients in good health, discussion about screening with their provider for patients in intermediate health, and no
screening or intent for patients in poor health. Health state was determined by age and Charlson Comorbidity
Index. Results. Four hundred twelve (97%) and 421 (99%) patients were analyzed for the primary and secondary
outcomes, respectively. Appropriate screening behavior at 6 mo was higher in the intervention group (55% v. 45%,
P = 0.023) as was appropriate screening intent following the provider visit (61% v. 47%, P = 0.003). Limitations.

The study took place in a single geographic region. The appropriate CRC screening classification system used in this
study has not been formally validated. Conclusions. A PtDA for older adults promoted appropriate CRC screening
behavior and intent.
Trial Registration: Clinicaltrials.gov, registration number NCT01575990. https://clinicaltrials.gov/ct2/show/
NCT01575990?term=epic-d&rank=1
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Over the past several decades, there have been increasing
concerns about both over- and underutilization of color-
ectal cancer (CRC) screening in older patient popula-
tions1 and the need to align screening behavior with the
likelihood of realizing a net benefit.2 On one hand, the
incidence of colon cancer increases with age, making
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older people a prime target for CRC screening.3,4 On the
other hand, screening multimorbid individuals can result
in net harm due to increased colonoscopy risks related to
age and health state.4,5 These concerns led the US
Preventive Services Task Force to recommend that CRC
screening in older adults be individualized, taking into
account health state and the potential to benefit from
screening.1,6,7

Multiple observational studies have documented pre-
sumed overutilization of CRC screening in older people
in poor health.8–12 Recent data, however, also suggest con-
cerns about possible underutilization of colon cancer
screening in healthy older people who may benefit.13 An
approach to promote appropriate use of CRC screening
that addresses both over- and underutilization in clinical
practice is needed to maximize the benefit and minimize the
harms of colon cancer screening in an older population.

Frameworks for individualized decision making sug-
gest that adequately informing patients about risks and
benefits along with a consideration of personal values
will result in screening preferences that are aligned with
the greatest potential to realize a net benefit.2,14–16

Ideally, individualized decision making between physi-
cians and patients results in appropriate CRC screening

decisions and, ultimately, appropriate screening beha-
vior. However, few studies have examined individualized
decision making in clinical practice or interventions to
promote appropriate CRC screening in older adults,17,18

although there have been studies of decision making in
older adults on other topics, such as mammography.19

Therefore, we tested the efficacy of a CRC screening
decision aid for older adults to determine whether it pro-
moted appropriate CRC screening behavior, which we
define in this study as aligning screening intent or behavior
with the likelihood of a net benefit. Traditionally, decision
aids have been used for preference-sensitive decisions in
which evidence is uncertain or no clear evidence exists
regarding which option is best. Under such circumstances,
patients are encouraged to make a decision based on their
values and preferences regarding the risks and benefits.20

Our trial examined a novel approach for the use of patient
decision aids: to align CRC screening intent and behavior
with the patient’s potential to realize a net benefit—our
definition of appropriate screening intent and behavior.
Based on our preliminary work, we hypothesized that a
targeted decision aid describing the risks and benefits of
CRC screening in the face of increasing age and multimor-
bidity would prepare patients for individualized decision
making and result in appropriate CRC screening intent
and behavior.21,22 Specifically, we hypothesized that the
decision aid would promote cancer screening for patients
in good health in whom screening is likely beneficial, dis-
courage cancer screening in patients in poor health in
whom screening is unlikely beneficial, and motivate
patients in intermediate health to have discussions with
their providers to determine what is best for them, a
preference-sensitive decision-making approach.23

Methods

Our study was a double-blinded randomized controlled
trial: researchers, research assistants (RAs), and patients
were unaware of their assignment. We recruited partici-
pants from 14 community-based primary care practices
affiliated with the Duke Primary Care Research
Consortium. Enrollment and data collection began in
March 2012 and ended in February 2015. The trial proto-
col is described in detail elsewhere.24 Institutional review
boards at both Duke University and the University of
North Carolina approved the trial.

Identification of Potential Participants

All patients ages 70 to 84 years old who had upcoming
appointments in the next 4 to 6 weeks in a participating
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clinic were initially assessed for eligibility via chart
review. Patients were potentially eligible if they were not
up to date with CRC screening, which included having
no evidence of a fecal occult blood test (FOBT) within 1
y, sigmoidoscopy within 5 y, or previous negative colo-
noscopy within 10 y. We also included low-risk surveil-
lance patients—individuals who had a colonoscopy 4 to
10 years ago and were due again based on standard sur-
veillance recommendations25–27 —because, like those
undergoing screening, the risk of colon cancer is rela-
tively small in this population.27 We excluded patients
who were in surveillance for high-risk lesions (recom-
mended follow-up of 3 y of less) or who had a previous
history of CRC or inflammatory bowel disease or possi-
ble dementia. The US Preventive Services Task Force
recommends that individualized decisions start after age
75,7,28 but because studies show limited life expectancy
in patients ages 70 to 74 in the poorest health,29 we
included this age group.30

Patients who were potentially eligible by chart review
were sent a letter explaining the study and an opt-out
card. We called patients who did not return the opt-out
card to further screen and recruit them for the study.
Eligibility was confirmed by assessing CRC screening that
may not have been documented in the electronic health
record. In addition to being ‘‘not up to date’’ with screen-
ing, older adults needed to be fluent English speakers and
able to use the paper-based tool without visual impair-
ment. We used a 6-item screen to exclude persons with
possible dementia.31 Eligible patients were asked to arrive
at the clinic 1 h before their scheduled appointment.

Randomization and Blinding

Patients were randomly assigned through a centralized
computer process to the decision support intervention or
attention control condition. Because our primary out-
come was a combined outcome across 3 health states, we
wanted to ensure adequate numbers in each health state.
Therefore, we assigned participants to the intervention
or control arm using permuted blocks stratified by health
state. Allocation was concealed from the RAs through
the use of opaque, sealed envelopes. Thus, the RAs, who
administered surveys and collected data, were blinded to
the patients’ assignment. Patients were also blinded to
their assignment, as they did not know whether they were
in the intervention or control group. Providers, however,
may have been aware of patients’ assignment because
patients in the intervention arm brought a paper cue into
the provider visit.

Outcomes and Measures

Appropriate Colon Cancer Screening Behavior and
Intent. The primary outcome of this study was a compo-
site measure of appropriate screening behavior 6 months
following the index visit. The secondary outcome was
screening intent immediately after the index visit. Our
composite outcomes were defined as ‘‘completed screen-
ing or intent to be screened’’ for patients in good health,
‘‘discussion about screening with their provider’’ for
patients in intermediate health, and ‘‘no screening or
intent to be screened’’ for patients in poor health.
Appropriate CRC screening or intent was based on evi-
dence that at least 5 y of life expectancy are needed to
expect a net benefit from CRC screening.8,25,32–38 Using
this premise, we classified participants into good, inter-
mediate, and poor health states30,36,39 based on a combi-
nation of their Charlson Comorbidity Index (CCI) score
and the individual’s age (Figure 1). We used the Deyo
adaption of the CCI (D-CCI),40 which, like the original,
assigns points to various comorbid conditions. Higher
CCI or D-CCI scores are associated with a greater mor-
tality risk.41 In our study, participants in the best health
state (age 70–74 y and CCI = 0–3 or age 75–79 y and
CCI = 0) are expected to live .10 y and thus are
expected to have a net benefit from screening.
Participants in the intermediate health state (age 70–74 y
and CCI �4, age 75–79 y and CCI = 1–3, or age 80–84
y and CCI = 0) are expected to live 5 to 10 y and the net
benefit from screening is uncertain. Participants in poor
health (age 75–79 y and CCI �4 or age 80–84 y and CCI
�1) are expected to live \5 y30 and are likely not to ben-
efit from screening.

Decision-Making Outcomes. We also assessed several
intermediate decision-making outcomes. First, using a
measure developed during our preliminary work,42 we
determined whether participants were prepared for indi-
vidualized decision making, defined as having adequate
knowledge (�3 of 5 knowledge questions correct) and
adequately clarified values (a score of � 25 on the values
clarity subscale, range 0–100).42,43 We also assessed
patients’ preferences for screening after they reviewed the
decision aid but before they saw their provider. Finally,
we determined by patient report whether discussion
about CRC screening occurred during the office visit
and, if so, who initiated the discussion.

Conceptual Model. Our conceptual model is based on
the premise of individualized decision making. In CRC
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screening, individualized decision making typically
involves considering a patient’s life expectancy, risks,
and potential to benefit from screening to determine
whether it is appropriate to undergo CRC screening.
Our decision aid modified the traditional choice architec-
ture44,45 about CRC screening. We provided additional
information about competing risks, targeted the decision
aid by age and gender, and provided information about
the potential harms of undergoing colonoscopy. We did
not directly provide information about patients’ health
state, given the uncertainty surrounding net benefit at
the individual level. We hypothesized that this informa-
tion would ‘‘nudge’’ older adults, thereby encouraging
patients to consider their screening preference vis-à-vis
their own health state, a novel use of a decision aid. The
result is that older adults are open to individualized deci-
sion making—their screening intent and behavior align
with their potential to benefit from screening and their
individual screening preferences are respected.

Intervention. The decision aid, titled ‘‘Making a Decision
about Colon Cancer Screening,’’ is a 20-page paper-
based tool with large font to accommodate visual diffi-
culties and use of simple graphics and white space for
easy readability. It is written at a seventh-grade reading
level46 and takes 5 to 15 min to read. The content of the
decision aid was targeted to different age groups (70–74,
75–79, 80–84 y) and genders, resulting in 6 versions. It
includes 6 basic components: 1) a description of FOBT,

2) a description of screening colonoscopy and its poten-
tial harms, 3) information explaining that all positive
stool tests require follow-up diagnostic colonoscopy, 4) a
description of the importance of competing mortality
with targeted information based on age and gender, 5)
why individualized decision making is necessary for older
adults compared with younger people, and 6) the need to
weigh the harms and benefits of CRC screening for each
individual. Lastly, it includes a values-clarification exer-
cise with 9 items that address patient values about screen-
ing that our formative work showed were important to
older adults making decisions about cancer screen-
ing.42,47 Patients were not provided any information
about their health state. The decision aid was developed
according to international standards for decision aid
development48 and based on the Ottawa Decision
Support Framework.49 The tool development was itera-
tive, and the final product was tested in a pilot study.42

The pilot, an uncontrolled trial of 49 participants,
showed an increase in patients who were prepared for
individualized decision making from 4% before the deci-
sion aid to 41% after the decision aid (P \ 0.01). The
pilot also increased the percentage of participants with
adequate knowledge (4% v. 52%, P \ 0.01). After
reviewing the decision aid, 7 participants (15%) changed
their screening intent.42

Control. Control group participants received an educa-
tional intervention developed by the AAA Foundation

Figure 1 Appropriate screening behavior and intent based on health state derived from age and Charlson Comorbidity Score.
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for Traffic Safety, titled ‘‘Drivers 65 Plus: Check Your
Own Performance.’’ It contained information about driv-
ing, suggestions to increase safe driving, and a self-rating
driving evaluation form. We did not assess whether par-
ticipants drove, but most people in the study area do
drive, as there are limited public transportation options
available.

Sample Size Calculation and Data Analysis. In estimat-
ing the trial’s sample size, we accounted for possible cor-
relation among patients seen by the same physician. We
conservatively estimated the intraclass correlation coeffi-
cient to be 0.0225. Based on prior work and the minimal
important difference literature, we judged a clinically
important increase in appropriate screening to be 10%.50

We calculated the largest effective total sample size to be
413 and the smallest to be 282 to have 80% power to see
a 15% increase in appropriate screening behavior.
Because the primary and secondary outcomes were based
on health state and age, it was important to recruit suffi-
cient participants in each of the 3 health groups, as
derived from their CCI score and age.51 Therefore, once
a health state reached 150 participants, it was closed to
recruitment, and further patients in that health group
were ineligible for the trial.

For the analysis, we first compared descriptive charac-
teristics in the intervention and control groups to detect
any between-group differences despite randomization.
Means and standard deviations were calculated for con-
tinuous variables and compared between groups using t
tests. Frequencies and percentages were calculated for
categorical variables and compared between groups using
x2 tests. For appropriate screening behavior and intent
outcomes, we used mixed-effects logistic regression mod-
els with a random intercept for physician to account for
correlation among patients who saw the same physician.
Appropriate screening outcome was calculated and com-
pared between health groups as a subgroup analysis,
although we were not powered to detect significant statis-
tical differences. The same approach was used to test the
effect of the intervention on appropriate screening intent
immediately following the provider visit. We did not
adjust for clustering in calculating the intermediate out-
comes, which occurred prior to the physician visit. All
calculations were performed using SAS version 9.4.

Results

We randomized 424 patients into intervention and con-
trol groups (Figure 2). The 2 study groups did not differ
by age, gender, race, insurance coverage, education, or

work status (Table 1). The mean age of the sample was
77 y (SD 4.2), with 58.5% of the sample female and
79.1% white. Almost 90% of participants reported previ-
ous CRC screening.

Appropriate Colon Cancer Screening Behavior
and Intent

Fifty-five percent (54.8%) of all participants in the deci-
sion aid group exhibited appropriate screening behavior,
as defined in this study, 6 mo after the intervention, com-
pared with 45.1% in the control group (difference [95%
confidence interval {CI}]: 9.7% [1.6%220.9%], P =
0.023; Table 2). Breaking down the composite into its
components, 27.0% of patients in good health were
screened in the intervention group compared with 12.5%
in the control group (difference [95% CI]:14.5%
[5.1%227.8%]), 53.3% of patients in the intermediate
health state had discussions in the intervention group
compared with 37.8% in the control group (difference
[95% CI]: 15.5% [3.5%-33.0%]), and 91.5% of patients
in poor health did not undergo screening in the interven-
tion group compared with 94.8% in the control group
(difference [95% CI]: 23.3% [214.0% to 7.5%]).
Although not part of the composite outcome measure,
9.0% of patients in intermediate health underwent
screening: 11.1% in the intervention group and 6.9% in
the control group.

The results were similar for the secondary outcome,
appropriate screening intent, assessed immediately after
the provider visit (Table 2). Of the patients in the inter-
vention group, 60.5% reported appropriate screening
intent, compared with 47.4% in the control group (dif-
ference [95% CI]: 13.1% [4.5%222.9%], P = 0.003).
We found similar differences in appropriate screening
intent when we broke the composite into its components
by health state, although the trial was not powered to
examine statistically significant differences by health
state.

Decision-Making Outcomes

The proportion of participants who were prepared to
make an individualized decision was higher in the
intervention group than in the control group (67.6% v.
31.9%; difference [95% CI]: 35.7% [26.8%2 44.6%];
P \ 0.001; Table 2). This difference was driven primar-
ily by higher knowledge in the intervention group com-
pared with the control group (4.1 v. 2.3 of 5, P \ 0.001).
The intervention group also demonstrated lower scores
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Figure 2 CONSORT Flow Diagram.
*Screening intent outcome was collected immediately following the patient’s visit with their provider.
**For patients in intermediate health, screening behavior was determined by whether they had a discussion with their provider during the clinic

visit and was assessed immediately following the visit. In the other health states, screening behavior was assessed during the 6-month follow-up.

Therefore, the ‘‘Analysis–Screening Behavior’’ numbers reflect patients who were lost to follow-up in the good and poor health states but not

patients who were lost to follow-up in the intermediate health group.

^One patient in the intervention group was excluded from screening intent analysis (above) due to missing data but was included in the screening

behavior analysis due to available screening data.

^^Patients not reached within 4 weeks of the follow-up survey date.
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on the values clarity subscale, indicating clearer values
(23.3 v. 26.8, P = 0.028).

With respect to preferences assessed after viewing the
intervention or control material but before interacting
with their provider, patients in the intervention group
were more likely to report that they were unsure about
their screening preference (24.5% intervention v. 16.8%
control; difference [95% CI]: 7.8% [0.1%215.5%]; P =
0.049). After seeing their provider, patients in the inter-
vention reported more discussions about CRC screening
compared with the control group (58.4% intervention v.
41.6% control; difference [95% CI]: 16.6%
[7.2%226.0%]; P \ 0.001). Among those patients who
reported a CRC discussion, patients in the intervention
group were more likely to report that they, rather than
their doctor, brought up the topic (61.7% v. 41.4%, P =
0.004).

Discussion

In this randomized controlled trial, a decision aid for
older adults increased appropriate screening intent imme-
diately after the visit with the provider and appropriate
screening behavior 6 mo after the intervention compared
with the control group. With respect to components of
the composite measure, a higher proportion of partici-
pants in good health, who were most likely to benefit,
were screened in the intervention group compared with
the control group, and a higher proportion of partici-
pants in intermediate health reported CRC discussions in
the intervention group compared with the control group.
We did not find differences between these groups in the
poor health state, but more than 90% in both the inter-
vention and control groups did not undergo CRC screen-
ing, so our intervention was hampered by a ceiling effect
in this subgroup. The results also supported our

Table 1 Baseline Participant Characteristics

Participant Characteristic
Total

(N = 424), n (%)
Intervention

(n = 212), n (%)
Control

(n = 212), n (%) P Value

Age, mean (SD) 76.8 (4.2) 76.6 (4.1) 77.1 (4.3) 0.31
Female 248 (58.5) 130 (61.3) 118 (55.7) 0.24
Race
White or Caucasian 335 (79.1) 173 (81.6) 162 (76.4) 0.17
Black or African American 76 (17.9) 35 (16.5) 41 (19.3)
Asian American 8 (1.9) 1 (0.5) 7 (3.3)
Native Hawaiian/Pacific Islander 1 (0.2) 0 (0) 1 (0.5)
American Indian/Alaska 3 (0.7) 1 (0.5) 2 (0.9)
Other 4 (0.9) 2 (0.9) 2 (0.9)

Hispanic 7 (1.7) 3 (1.4) 4 (1.9) 0.71
Educational status
Some high school or less 30 (7.1) 15 (7.1) 15 (7.0) 0.24
High school graduate 95 (22.4) 58 (27.4) 37 (17.5)
Some college or associate’s degree 97 (22.9) 44 (20.8) 53 (25.0)
Bachelor’s degree 90 (21.2) 40 (18.9) 50 (23.6)
Advanced degree 112 (26.4) 55 (25.9) 57 (27.9)

Marital status
Married/cohabiting 241 (56.8) 117 (55.2) 124 (58.5) 0.49
Widowed 100 (23.6) 53 (25.0) 47 (22.2)
Divorced 63 (14.9) 32 (15.1) 31 (14.6)
Never married/other 20 (4.7) 10 (4.7) 10 (4.7)

Primary health insurance
Medicare 378 (90.2) 189 (89.6) 189 (90.9) 0.46
Medicaid 6 (1.4) 2 (1.0) 4 (1.9)
Private 14 (3.3) 9 (4.3) 5 (2.4)
Employee/union 13 (3.1) 6 (2.8) 7 (3.4)
Other 8 (1.9) 5 (2.4) 3 (1.4)

Work status
Retired 354 (83.7) 174 (82.1) 180 (85.3) 0.80
Currently employed 58 (13.7) 32 (15.1) 26 (12.3)
Unemployed 11 (2.6) 6 (82.1) 180 (85.3)

Ever been screened for colorectal cancer? 377 (88.9) 187 (88.2) 190 (89.6) 0.64
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hypotheses for the intermediate outcomes. A higher pro-
portion of participants in the intervention group were
prepared for individualized decision making, initiated
discussions about CRC with their providers, and were
more likely to report being unsure of their CRC screen-
ing preference. Previous work has shown that most older
adults intend to continue screening regardless of age or
health state47 and would find it ‘‘strange’’ or uncomforta-
ble to stop.52 Placed in this context, our results showing

an increase in participants who were unsure of their
screening preference suggests that the decision aid suc-
cessfully shifted these patients away from the default of
screening—or, potentially, not screening, for those who
have never been screened—and encouraged them to
think about whether screening was the appropriate
choice for them.

Our trial adds to the current literature in several ways.
First, it is novel to develop and use a decision aid to

Table 2 Primary, Secondary, and Intermediate Outcomes

Primary Outcome: Percentage of Patients Reporting Appropriate Screening Behavior at 6 mo

Decision Aid (n = 208), % (n)a Control (n = 204), % (n)a Difference (95% CI)
b P Value

b

Overall 54.8 (114) 45.1 (92) 9.7 (1.6 to 20.9) 0.023
Good health 27.0 (20) 12.5 (9) 14.5 (5.1 to 27.8) c

Intermediate health 53.3 (40) 37.8 (28) 15.5 (3.5 to 33.0) c

Poor health 91.5 (54) 94.8 (55) –3.3 (214 to 7.5) c

Secondary Outcome: Percentage of Patients with Appropriate Screening Intent after Provider Visit

Decision Aid (n = 210)d Control (n = 211)d Difference (95% CI)b P Valueb

Overall 60.5 (127) 47.4 (100) 13.1 (4.5 to 22.9) 0.003
Good health 35.6 (26) 20.0 (15) 15.6 (0.55 to 30.1) c

Intermediate health 53.3 (40) 37.8 (28) 15.5 (3.5 to 33.0) c

Poor health 98.4 (61) 91.9 (57) 6.5 (–0.86 to 14.1) c

Intermediate Outcomes

Decision Aid (n = 212)e Control (n = 212)e

Mean (SD) Mean (SD) Mean Difference (95% CI) P Value

Knowledge score (025) 4.1 (1.1) 2.3 (1.2) 1.8 (1.6 to 2.0) \0.001
Values clarity subscale score
(0–100; lower scores indicate
greater clarity)

23.3 (15.4) 26.8 (18.0) 3.6 (0.4 to 6.8) 0.028

% (n) % (n)

Prepared for individualized
decision making (knowledge +
values clarity)

67.6 (144) 31.9 (67) 35.7 (26.8 to 44.6) \0.001

Patient screening preference
prior to provider visit: Unsure

24.5 (52) 16.8 (35) 7.8 (0.09 to 15.5) 0.049

Colorectal cancer screening
discussion occurred

58.4 (122) 41.6 (87) 16.6 (7.2 to 26.0) \0.001

Patient initiated screening
discussion

61.7 (74) 41.4 (36) 19.9 (6.6 to 33.1) 0.004

aThe primary outcome (appropriate screening behavior) data for patients in intermediate health was collected immediately following their clinic

visit, in contrast with patients in good and poor health whose primary outcome data were collected during the 6-mo follow-up call. Therefore,

patients in intermediate health who were lost to follow-up at 6 mo are still represented in the primary outcome analysis.
bConfidence intervals and P values for the primary and secondary outcomes are adjusted to account for clustering by provider.
cThe trial was not powered to examine statistically significant differences by health state.
dSecondary outcome data (appropriate screening intent) for all patients were collected at the time of the provider visit, so 6-mo survey data are

not required for this analysis.
eThe intermediate outcomes include all patients allocated and randomized at study enrollment.
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promote appropriate CRC screening. Traditionally, deci-
sion aids have been recommended and used for
preference-sensitive decisions, in which the risks and ben-
efits are a close call53,54 or involve outcomes that patients
may value differently.23,54 The primary purpose is to
promote high-quality decision making. Our study
achieved our measure of decision quality by preparing
participants for individualized decision making.
Importantly, we also demonstrated efficacy in aligning
CRC screening intent and behavior with individuals’
potential to benefit from screening.

Our trial also adds specifically to the individualized
decision-making literature. Although individualized deci-
sion making has been recommended to maximize the
benefits and minimize the harms of screening in older
adults,2,7,14,28 implementation of this concept into clinical
practice has been limited.2,14–16,19,55 Further, to our
knowledge, there is not a direct measure of individualized
decision making. However, our intermediate outcomes
suggest that the decision aid promoted individualized
decision making by increasing the proportion prepared
for it,42,56 with the intervention group demonstrating
increased knowledge and clearer values. Further, our pre-
vious work and that of others indicates that the default is
for many older individuals to prefer screening, presum-
ably because they have not had the opportunity to learn
about the risks and benefits in the context of age and
health state.47,52,57 We demonstrated that the decision
aid increased the proportion unsure about their prefer-
ence for screening before their provider visit, opening
them to the idea that undergoing screening may not
always be beneficial. It emphasizes that CRC screening
in older adults is actually a decision, not an obligation.52

We chose not indicate to participants their health state or
what we believed to be their appropriate CRC decision
because of the uncertainty in predicting life expectancy
and potential benefit or harm on an individual patient
level. Instead, we chose a less prescriptive approach con-
sistent with the behavioral economics principle of ‘‘nud-
ging’’58,59 by altering the traditional choice architecture44

around CRC screening decisions. In doing so, we offered
a patient-centered approach to screening decision making
that respected patients’ screening preferences yet served
to better align screening behavior with the potential to
benefit from screening.

Finally, our study also introduces a classification
scheme for appropriate CRC screening using health state
to classify individuals based on their likely life expectancy
and potential to benefit from screening. Patients, provi-
ders, and those who set guidelines could use this classifi-
cation scheme for other screening or treatment decisions

among older adults to maximize the benefits and mini-
mize the harms for individuals in various health states.60

Our trial had some limitations. First, it was performed
in the Southeastern United States among a relatively edu-
cated patient population, and thus, the generalizability of
our findings to other areas of the United States or other
populations remains to be established. Our appropriate
CRC screening classification system, although based in
the literature on life expectancy predictions, has not been
formally validated. Further, our intermediate outcomes
were designed to indicate whether the decision aid had
the desired effect, but we did not directly measure indivi-
dualized decision making. Finally, although composite
measures of both appropriate CRC decision making and
screening behavior differed overall and for patients in
good and intermediate health, we did not find differences
by intervention group among those in poor health. The
potential effect of the decision aid was limited, however,
because of low screening rates among patients in poor
health in both the intervention and control groups.
Therefore, we do not know whether the decision aid
would reduce CRC screening in other populations in
poor health with higher rates of screening.

In conclusion, the targeted decision aid promoted
appropriate CRC screening behavior at 6 mo and appro-
priate CRC screening intent immediately after patients’
visits with their providers. The intermediate outcomes
indicate that the decision aid was effective in preparing
patients for individualized decision making with provi-
ders. Patient decision aids may be an effective method to
promote appropriate care in an older population across
a spectrum of life expectancies.
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