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BACKGROUND/OBJECTIVES:Many older adults receive
unnecessary screening colonoscopies. We previously con-
ducted a survey using a national online panel to assess
older adults’ preferences for how clinicians can discuss
stopping screening colonoscopies. We sought to assess
the generalizability of those results by comparing them
to a sample of older adults with low health literacy.
DESIGN: Cross-sectional survey.
SETTING: Baltimore metropolitan area (low health liter-
acy sample) and a national, probability-based online
panel—KnowledgePanel (national sample).
PARTICIPANTS: Adults 65+ with low health literacy mea-
sured using a single-question screen (low health literacy
sample, n = 113) and KnowledgePanel members 65+ who
completed survey about colorectal cancer screening (na-
tional sample, n = 441).
MEASUREMENTS: The same survey was administered to
both groups. Using the best-worst scaling method, we
assessed relative preferences for 13 different ways to ex-
plain stopping screening colonoscopies. We used condi-
tional logistic regression to quantify the relative prefer-
ence for each explanation, where a higher preference
weight indicates stronger preference. We analyzed each
sample separately, then compared the two samples using
Spearman’s correlation coefficient, the likelihood ratio
test to assess for overall differences between the two sets
of preference weights, and the Wald test to assess differ-
ences in preference weights for each individual phrases.
RESULTS: The responses from the two samples were
highly correlated (Spearman ’s coefficient 0.92,
p < 0.0001). The most preferred phrase to explain stop-
ping screening colonoscopy was “Your other health issues
should take priority” in both groups. The three least pre-
ferred options were also the same for both groups, with
the least preferred being “The doctor does not give an
explanation.” The explanation that referred to “quality of
life” was more preferred by the low health literacy group

whereas explanations thatmentioned “unlikely to benefit”
and “high risk for harms” were more preferred by the
national survey group (all p < 0.001).
CONCLUSION: Among two different populations of older
adults with different health literacy levels, the preferred
strategies for clinicians to discuss stopping screening co-
lonoscopies were highly correlated. Our results can in-
form effective communication about stopping screening
colonoscopies in older adults across different health liter-
acy levels.
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INTRODUCTION

Screening colonoscopy is an effective way of reducing colo-
rectal cancer deaths, but the benefit is delayed for many years
while significant harms, such as complications from the colo-
noscopy (bleeding, infection, perforations, anesthesia risk)
and over-treatment of clinically unimportant cancers, can oc-
cur in the short term and the risk of these harms increases with
age.1–6 Clinical practice guidelines recommend against routine
colorectal cancer screening when the potential harms of
screening outweigh its benefits.6–8 However, many older
adults who meet age criteria (often defined as > 75 years old)
and/or life expectancy criteria (often defined as < 10 years of
life expectancy) for stopping routine screening continue to be
screened for colorectal cancer. 9–11 One national study showed
that colorectal cancer screening rate was 51% among adults
65+ years with life expectancy < 10 years.10

One contributor to excessive screening is that clinicians are
uncomfortable discussing stopping cancer screening with pa-
tients.12–14 Because best practices for discussing cancer
screening cessation are largely undefined, we explored, in
our prior work, older adults’ preferred communication strate-
gies for clinicians to discuss stopping cancer screening.15 We
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found that older adults most preferred their clinicians to de-
scribe stopping cancer screening in relation to “focusing on
other health priorities” while discussing discomfort or incon-
venience of the screening test, life expectancy, or not bring up
a discussion were viewed more negatively.15 The main limi-
tation of this prior work was that it relied on an existing online
survey panel. Although the panel is nationally representative
in demographic composition, the panelists tend to have high
health literacy which may be an important determinant of the
way patients would like to receive information about stopping
cancer screening.
Health literacy, defined as the degree to which individuals

have the capacity to obtain, process, and understand health
information and services needed to make appropriate health
decisions,16 is directly relevant to how one may prefer to
receive health communications. Low health literacy has been
associated with poorer knowledge and understanding of dis-
ease and greater difficulties participating in shared decision-
making.17, 18 Here, we aimed to extend our prior work by
assessing, first, how older adults with low health literacy
prefer to receive information about colorectal cancer screening
cessation and, second, to compare these findings to those from
the national sample.

METHODS

Study Design and Sample

Low Health Literacy Sample. Older adults 65 years and
older with low health literacy were recruited from the
Baltimore metropolitan area through in-person recruitment
and fliers at senior centers, assisted living communities,
and community outreach events, referrals from other par-
ticipants, and phone recruitment within a research registry
maintained by the Johns Hopkins Older Americans Inde-
pendent Center. We used a one-question validated screen
for low health literacy—“how confident are you in filling
out medical forms by yourself?”19 Individuals who an-
swered “somewhat,” “a little bit,” or “not at all” were
considered to have low health literacy. Participants with
cognitive impairment, defined as missing 2 or more points
on a validated six-question cognitive screen,20 were
excluded.

National Survey Sample.Details about the national survey have
been previously described.15 Older adults 65 years and older and
English-speaking were recruited from KnowledgePanel, a
probability-based online panel designed to be representative of
US adults living in households.21 Panel members are recruited by
random digit dialing and address-based sampling.21 Households
without computers or Internet access are provided with both.21

This project was approved by a Johns Hopkins School of
Medicine Institutional Review Board.

Survey Instrument

The survey module examined communication around stopping
cancer screening. All participants in the low health literacy
sample answered questions about colorectal cancer screening
and completed the survey on paper administered in person by a
research team member. Participants in the national sample com-
pleted the survey online and were randomized to questions about
colorectal cancer screening or prostate/breast cancer screenings.
In this project, we focus only on those participants who answered
questions about colorectal cancer screening.
The module content was identical for both groups. It briefly

described the benefits and harms of screening colonoscopies,
stated that sometimes it may be not appropriate for a person to
get screening colonoscopies, and asked how doctors can better
explain why a person should not get another screening
colonoscopy.
To test the preference for different phrases that explain why

screening colonoscopies may not be recommended, we
employed a stated-preference method called best-worst scal-
ing (BWS). BWS is a technique in which participants are
presented with a list of objects and asked to choose the one
object that they consider the best (most preferred) and the one
object that they consider the worst (least preferred).22–24 This
allows for comparison of relative values across objects, some-
thing that is not possible with traditional Likert scale sur-
veys.22–24 As part of this technique, a subset of all objects is
presented at a given time in a choice task and the participant
completes a series of choice tasks where the objects in each
task are systematically varied.

Table 1 The 13 Phrases Tested in the Survey for Explaining Why
Routine Screening Colonoscopy Is Not Recommended

Explanation Phrase

Other health priorities Your other health issues should take priority.
Guidelines Colonoscopy is not recommended for you by

medical guidelines.
Unlikely to benefit You are unlikely to benefit from the

colonoscopy.
Age We usually stop doing colonoscopies at your

age.
At risk for harms You are at high risk for harms from the

colonoscopy.
Quality of life We should focus on quality of life instead of

looking for cancer.
Downstream tests The colonoscopy can lead to unnecessary tests

or treatments.
Would not help live
longer

The colonoscopy would not help you live
longer.

Discomfort The colonoscopy can be very uncomfortable.
Inconvenience The colonoscopy can be very inconvenient to

complete.
No discussion The doctor does not mention colonoscopy.*
May not live long
enough

You may not live long enough to benefit from
the colonoscopy.

No explanation The doctor does not give an explanation.†

*At the beginning of the choice tasks, additional description was given
that stated: “Sometimes, if the doctor does not think a person needs a
screening colonoscopy, the doctor may not mention colon cancer
screening at all”
†At the beginning of the choice tasks, additional description was given
that stated: “The doctor may tell a person that he does not need a
colonoscopy without giving a reason”
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We identified the objects or the phrases to be tested in the
survey using results from our previous qualitative interviews
with older adults and with primary care physicians25, 26 and
literature review.27–31 We included a total of 13 different
phrases (Table 1) that mentioned guidelines, patient factors,
screening-related benefits/harms, and two options of either
making a recommendation to stop cancer screening without
explanation or not bringing up cancer screening for discussion.
We used a balanced incomplete block design to construct 13
choice tasks, each displaying 4 of the 13 phrases.32 At the end
of choice tasks, we asked if the questions were “easy to
understand,” “easy to answer,” and whether the answers
“showed their real preferences.” Additional details about the
survey are included in the Appendix in the Electronic Supple-
mentary Material.
We collected information about age, sex, race, ethnicity, and

education from the low health literacy group. Demographic
information was already known about KnowledgePanel mem-
bers including age, sex, race/ethnicity, education, geographic
region, and household income. From both groups, we collect-
ed information on cancer screening history, cancer screening
attitude,29 health literacy,19 numeracy,33 self-reported health
and functional status that were used to estimate life expectancy
using a validated index,34 and decision-making preferences.35

We also asked if the participants’ regular doctors have recom-
mended that they stop colonoscopies. We pilot tested the
survey instrument with ten older adults who were not included
in the study and iteratively revised the instrument based on
their feedback.

Data Collection and Analysis

Data were collected from low health literacy older adults from
September 2016 to March 2017. Out of 382 older adults who
expressed interest, 113 met eligibility criteria and completed
the survey. The 269 who did not participate included 257 who
did not meet eligibility criteria (including 233 who did not
meet eligibility criteria for low health literacy) and 12 who
later declined to participate. Eligible KnowledgePanel mem-
bers (N = 1272) were invited to participate via email in No-
vember 2016. Among these, 881 (69.3%) completed the on-
line survey; 441 were randomized to questions about colorec-
tal cancer screening while the rest were randomized to ques-
tions about prostate/breast cancer screenings. Survey weights
were applied to adjust for nonresponse in the national survey
sample.
Participant characteristics were analyzed descriptively.

BWS responses were analyzed using effects-coded condition-
al logistic regression models where the model coefficients, or
preference weights, are a measure of relative preference.36 A
more positive preference weight indicates that a phrase is more
preferred relative to the other phrases, whereas a more nega-
tive preference weight indicates that the phrase is less pre-
ferred.36 We analyzed each sample separately. We then com-
pared the two samples in several ways. First, we compared the

two groups’ preference weights for each of the phrases using
Spearman’s correlation coefficient. Second, we assessed over-
all differences between the two sets of preference weights
using the likelihood ratio test. Third, we used a Swait-
Louviere plot to assess whether there was systematic differ-
ences in scale (i.e., variance) between the two groups.37 When
a difference in scale was found, we estimated a scale parameter
using heteroskedastic conditional logistic regression, adjusted
for scale between the two groups by multiplying one group’s
regression coefficients by the scale parameter (a constant),37

and repeated the likelihood ratio test after adjusting for scale.
We used Wald tests to assess differences in the preference
weights for each individual phrases. All statistical analyses
were performed using STATA version 14.

RESULTS

Our analysis included 113 participants in the low health liter-
acy sample and 441 participants in the national survey sample
who answered questions about colorectal cancer screening
(Table 2). Using a single-question screen,19 56 (14%) of the
national survey sample and all of the low health literacy
sample had low health literacy. The low health literacy sample
included higher proportion of women (76.1% vs 55.3%),
higher proportion of blacks (53.1% versus 8.6%), higher av-
erage age (76.3 versus 73.8), and lower education. The low
health literacy sample had more participants with < 10-year
predicted life expectancy. The two groups were not different in
their prior history of colonoscopy.
The relative preferences for the 13 phrases to discuss stop-

ping screening colonoscopies are depicted in Fig. 1. The
responses from the two samples were highly correlated
(Spearman’s coefficient 0.92, p < 0.0001). The most preferred
phrases to explain stopping screening colonoscopy for both
groups were the same—“Your other health issues should take
priority” (Table 3). The three least preferred options were also
the same for both groups. The least preferred was “The doctor
does not give an explanation,” the second least preferred was
“You may not live long enough to benefit from colonoscopy,”
and the third least preferred was “The doctor does not mention
colonoscopy.”
Results of the Swait-Louviere plot and heteroscedastic con-

ditional logistic modeling suggested that there was differences
in scale, indicating that there was higher variance among the
low health literacy participants’ responses by a scale factor of
1.52. After adjusting for this higher variance, the likelihood
ratio test still showed differences between the two groups
(p < 0.001) although the high degree of correlation as mea-
sured by the Spearman’s coefficient was unchanged (coeffi-
cient 0.92, p < 0.0001). The groups differed in responses to 6
phrases (Table 3). Although both groups’ most preferred ex-
planation was referring to “other health priorities,” this was
more strongly preferred in the low health literacy sample (p =
0.01). The explanation that “we should focus on quality of life
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instead of looking for cancer” was more preferred by the low
health literacy group, whereas the explanations that mention
“unlikely to benefit” and “high risk for harms” were more
preferred by the national survey group (all three p < 0.001).
The explanation that “the colonoscopy would not help you
live longer” was not preferred by either group but more
strongly disliked by the low health literacy group (p = 0.02).

The explanation that the colonoscopy is “inconvenient to
complete” was also not preferred by either group but more
strongly disliked by the national survey group (p = 0.05).
Sensitivity analysis comparing the low health literacy sample
and only those with adequate health literacy in the national
sample did not result in significant changes of results.

DISCUSSION

Having previously examined older adults’ preferences in this
area using a national online panel with participants who had
high health literacy,15 we specifically targeted older adults
with low health literacy in this study to assess the generaliz-
ability of the previous results. We recruited a sample of older
adults who not only had low health literacy but were also
significantly different from the national online panel in age,
gender, race, health status, and decision-making preferences.
Despite all these differences, we found the two groups’ pref-
erences for how clinicians should discuss stopping colorectal
cancer screening to be highly correlated. The most preferred
and the least preferred phrases were the same for both groups.
This finding reassuringly addressed the limitation from the
previous national study—whether this result is applicable to
different populations.
For both samples, the most preferred explanation for stop-

ping screening colonoscopies was to mention a priority shift to
focus on other health issues. This is consistent with our previ-
ous findings where older adults mentioned that it would be
helpful for clinicians to discuss what alternative health issues
would be focused on instead of cancer screening so as to not
feel like they were receiving less care.26 It also corresponds
with our prior study of primary care clinicians where clinicians
reported using this strategy when recommending stopping
cancer screening.25

Compared to the national sample, mentioning quality of life
was more preferred among older adults with low health liter-
acy and mentioning the lack of benefits and the risk of harms
of the colonoscopy was less preferred. Studies have shown
that health literacy is not associated with quality of life. 38, 39

Studies do show that low health literacy is associated with
lower knowledge in a number of diseases,17, 40 which often
include understanding the associated benefits and harms. The
underlying reasons for this difference needs to be examined
further; in particular, the assessment of cognitive and affective
responses (e.g., fear) to the information may be important.41

Our results suggest that framing discussion around quality of
life may be more appealing than framing around the benefits
and harms of screening when discussing stopping routine
cancer screening with older adults with lower health literacy.
Examples of possible discussion scripts are included in the
Appendix in the Electronic Supplementary Material.
Mentioning guidelines was preferred in both samples to

explain stopping screening colonoscopies. A systematic re-
view of patient attitudes towards clinical practice guidelines

Table 2 Participant Characteristics

Characteristic Low health
literacy
sample
(n = 113)

National
survey sample
(n = 441)

p
value

Age, year 76.3 (7.5) 73.8 (6.4) 0.001
Female sex 86 (76.1%) 232 (55.3%) <

0.001
Race
White, non-Hispanic 47 (41.6%) 292 (77.4%) <

0.001African American,
non-Hispanic

60 (53.1%) 108 (8.6%)

Hispanic / 21 (7.7%)
Other 6 (5.3%) 20 (6.3%)

Has ever had a
colonoscopy

94 (83.2%) 365 (81.2%) 0.62

Has had an up-to-date
colonoscopy†

77 (68.1%) 323 (69.3%) 0.81

Physician have
recommended stopping
colonoscopy

6 (5.3%) 41 (11.1%) 0.07

Estimated life expectancy‡

> 10 years 50 (44.2%) 319 (68.8%) <
0.0014–10 years 49 (43.4%) 97 (30.1%)

< 4 years 14 (12.4%) 4 (1.1%)
Educational level
Did not complete high

school
37 (32.7%) 30 (13.8%) <

0.001
Completed high school 43 (38.1%) 144 (35.1%)
< 4 year college 24 (21.2%) 115 (23.6%)
College graduate or

post-graduate degrees
9 (8.0%) 152 (27.5%)

Low health literacy§ 113 (100%) 56 (14.0%) <
0.001

Numeracy33 (possible
range 3–18)

11.2 (4.1) 14.0 (3.4) <
0.001

Decision-making preferences35

Make own decisions 35 (31.0%) 259 (63.4%) <
0.001Make decisions

together
75 (66.4%) 175 (36.2%)

Leave decision to
doctor

3 (2.7%) 3 (0.5%)

Screening attitude: “I plan to get screened for colorectal cancer for as
long as I live.”29

Strongly agree 13 (11.5%) 34 (5.4%) <
0.001Somewhat agree 56 (49.6%) 112 (25.2%)

Neither agree nor
disagree

13 (11.5%) 139 (30.2%)

Somewhat disagree 26 (23.0%) 102 (25.1%)
Strongly disagree 4 (3.5%) 46 (13.5%)
Not applicable due to

history of cancer
1 (0.9%) 5 (0.7%)

Means and percentages are weighted for the national survey
†Up-to-date colonoscopy was defined to be within 10 years
‡Using the mortality risk index developed by Cruz et al.,34 a median life
expectancy of > 10 years is defined as a < 50% mortality risk over
10 years; a median life expectancy between 4 and 10 years is defined as
a > 50% mortality risk over 10 years and a < 50% mortality risk over
4 years; a median life expectancy of < 4 years is defined as a > 50%
mortality risk over 4 years34
§We used a one-question validated screen for low health literacy—“how
confident are you in filling out medical forms by yourself?”19

Individuals who answered “somewhat,” “a little bit,” or “not at all”
were considered to have low health literacy
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found mixed attitudes but showed that, in several studies,
patients perceived guidelines as a way to ensure high-quality
care.42 Our finding demonstrates positive response among

older adults, including those with low health literacy, to
referencing guidelines as the reason to stop routine cancer
screening.

Fig. 1 Scatter plot of the preference weights for each phrase among the two sample groups. The x-axis shows the preference weights for the
national survey sample and the y-axis shows the preference weights for the low health literacy sample. **Preference weights are the coefficients
from conditional logistic regression models. Higher preference weight indicates stronger preference; low health literacy sample is adjusted to

account for scale differences (k = 1.52).

Table 3 Comparison of Conditional Logistic Regression Results Showing the Preference Weights for the 13 Phrases Among the Two Samples

Explanation Low health literacy sample National survey sample p value‡

Preference weight* SE† Rank Preference weight SE Rank

Other health priorities 1.33 0.12 1 1.03 0.04 1 0.01
Guidelines 0.72 0.11 3 0.76 0.04 2 0.71
Unlikely to benefit 0.18 0.11 5 0.55 0.04 3 < 0.001
Age 0.62 0.12 4 0.54 0.04 4 0.51
At risk for harms − 0.05 0.11 6 0.42 0.04 5 < 0.001
Quality of life 0.78 0.12 2 0.20 0.04 6 < 0.001
Downstream tests − 0.08 0.11 7 − 0.04 0.04 7 0.75
Would not help live longer − 0.32 0.12 9 − 0.04 0.04 8 0.02
Discomfort − 0.43 0.11 10 − 0.38 0.04 9 0.63
Inconvenience − 0.28 0.11 8 − 0.52 0.04 10 0.05
No discussion − 0.44 0.11 11 − 0.59 0.04 11 0.12
May not live long enough − 0.97 0.12 12 − 0.92 0.04 12 0.67
No explanation − 1.05 0.11 13 − 1.02 0.04 13 0.81

*Preference weights are the coefficients from conditional logistic regression models. Higher preference weight indicates stronger preference; low health
literacy sample is adjusted to account for scale differences (k = 1.52)
†SE standard error
‡Using Wald test, we compared the preference weights for each individual phrase
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Mentioning that cancer screening was not recommended
based on older age was rated highly as well. There has been
increasing attention to ageism and its role in healthcare ineq-
uity.43 Although prior literature suggests that older age is one
of the reasons for older adults to consider stopping cancer
screening,26, 27, 29, 30 whether older adults preferred to have
their age explicitly stated as the reason to stop cancer screen-
ing has not been well-studied. A recent survey of a younger
population of veterans (83.2% < 70 years old and 94.2%male)
found that 49.3% of the participants did not think age should
be used to decide when to stop screening.44 The participants
from both samples in our study were older and included higher
proportion of females, which may have contributed to the
differences in findings. Additional studies are needed to ex-
amine the applicability of our results in different demographic
populations.
Explanations that discussed life expectancy ranked low

in both samples. In our previous qualitative work, the
phrase “this test would not help you live longer” was
more preferred over “you may not live long enough to
benefit from this test.” In this study, we found that the first
phrase was still more preferred than the second but even
the first phrase, when tested against other explanations for
screening cessation, was ranked relatively low. As clinical
practice guidelines have increasingly advocated using life
expectancy to inform cancer screening and other preven-
tive care decisions,7, 8, 45–49 our finding highlights the
importance of communicating these guideline recommen-
dations in language that resonates with patients.
Our previous work found that some clinicians and older

adults preferred to simply omit discussion about cancer
screening as a way to stop screening.25, 26 The Shared
Decision-Making workgroup of the USPSTF recommends
that for preventive services with no benefit or net harm, such
as those with a USPSTF “D” recommendation, the clinician
has no obligation to initiate discussion.50 Our study finds that
in two distinct samples, older adults found this to be one of the
least preferred approaches. This finding raises an interesting
ethical dilemma whether an opportunity to discuss stopping
cancer screening should be at least offered by clinicians,
recognizing that such discussion may lead to unnecessary
screening and be burdensome in busy clinical encounters.
From a methodological standpoint, it was interesting that

for this specific survey, we found highly correlated results
despite very different recruitment and survey administration
approaches. Although assessing the comparability of different
sampling strategies was not our goal, our approach of admin-
istering the same survey to a separate sample using different
recruitment method offers one way to help triangulate results
from online surveys, which has become increasingly popular
in research.
Our study has several limitations. First, the survey used

hypothetical scenarios and responses may not reflect actual
behaviors. In particular, the scenarios may not capture the rich

dynamic and relationship between clinicians and patients.
Second, we did not assess participants’ understanding of the
benefits and harms of colonoscopy which may have impacted
their responses. Third, the phrases that were tested were fairly
short but actual discussions in clinical encounters are likely to
be lengthier and touch upon more than one reason for stopping
screening colonoscopies. Fourth, the format of best-worst
scaling may be unfamiliar to participants, leading to inaccurate
responses. However, only < 5% of the participants in the
national group and < 3% of the low health literacy group
disagreed with the statement “the answers showed my real
preferences.” Fifth, we administered the same survey instru-
ment with identical phrasing to both groups in order to com-
pare the groups’ responses but some phrases may have been
challenging for older adults with low health literacy. Lastly, we
were not able to assess for response rate in the low health
literacy group because it was a convenience sample. We
intended to compare and contrast the results with the online
survey findings and consider it a strength to have recruited two
very different populations whose preferences were then found
to be highly correlated. Because the two samples were differ-
ent on a number of characteristics and we did not a priori plan
subgroup analyses, we were not able to comment on the effect
of any specific characteristic on the results.
In summary, we found that among two samples of older

adults with different health literacy levels, the preferred mes-
saging approaches for clinicians to discuss stopping screening
colonoscopies were highly correlated. Framing screening ces-
sation around a shift in health priorities and guideline recom-
mendations may be attractive discussion strategies regardless
of patients’ health literacy status. In older adults with limited
health literacy, focusing the discussion around quality of life
may be more preferred than focusing on benefits and harms of
screening. Our results can directly inform clinical practice and
facilitate effective communication about stopping cancer
screening with older adults across health literacy levels, with
the ultimate goal to improve the care of older adults.
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