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Background. Clinicians’ perceptions of screening benefits
and harms influence their recommendations, which in
turn shape patients’ screening decisions. We sought to
understand clinicians’ perceptions of the benefits and
harms of cancer screening by comparing 2 screening tests
that differ in their balance of potential benefits to harms:
colonoscopy, which results in net benefit for many adults,
and prostate-specific antigen (PSA) testing, which may do
more harm than good. Methods. In this cross-sectional
study, 126 clinicians at 24 family/internal medicine
practices completed surveys in which they listed and rated
the magnitude of colonoscopy and PSA testing benefits and
harms for a hypothetical 70-year-old male patient and then
estimated the likelihood that these tests would cause harm
and lengthen the life of 100 similar men in the next 10
years. We tested the hypothesis that the availability heuris-
tic would explain the association of screening test to

perceived likelihood of benefit/harm and a competing
hypothesis that clinicians’ gist of screening tests as good
or bad would mediate this association. Results. Clinicians
perceived PSA testing to have a greater likelihood of
harm and a lower likelihood of lengthening life relative to
colonoscopy. Consistent with our gist hypothesis, these
associations were mediated by clinicians’ gist of screening
(balance of perceived benefits to perceived harms). Limita-
tions. Generalizability beyond academic clinicians remains
to be established. Conclusions. Targeting clinicians’ gist of
screening, for example through graphical displays that
allow clinicians to make gist-based relative magnitude com-
parisons, may influence their risk perception and possibly
reduce overrecommendation of screening. Key words:
prostate cancer screening; colorectal cancer screening;
PSA test; colonoscopy; risk perception; clinicians. (Med
Decis Making 2015;35:467–476)

Cancer screening poses both potential benefits
and potential harms to patients. It can lengthen

life and increase quality of life by reducing cancer-
related morbidity. However, overuse of cancer
screening can result in harms from the screening
procedure itself and from overdiagnosis and unnec-
essary follow-up and treatment.1 Clinicians’ recom-
mendations are instrumental in shaping patients’
screening decisions,2,3 yet we know little about clin-
icians’ perceptions of screening benefits and harms or
how they arrive at their perceptions of the likelihood
of benefit or harm from screening. These kinds of per-
ceptions and likelihood judgments are a useful focus

of research because they play an important role in
theories of decision making4 and health behavior.5

To understand how clinicians formulate these per-
ceptions and likelihood judgments, it is helpful first
to know that people often do not use calculated, ratio-
nal decision strategies6 but instead rely on quick,
intuitive, automatic strategies, sometimes called heu-
ristics, to make decisions under uncertainty.7 Lay-
people and experts, including clinicians, frequently
rely up heuristics,8–10 more so as expertise
increases.11–14 One such heuristic is the availability
heuristic, whereby people estimate the likelihood of
future events based on the ease with which they can
call to mind instances of such events.15 For example,
patients16 and physicians17,18 tend to overestimate
the likelihood of a disease if they can more easily
recall details about it. Researchers frequently opera-
tionalize availability of information in 2 ways: as
the number of instances of a particular type of
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information that participants can recall15,19,20 and as
the subjective ease of recalling those instances.19,21,22

By this reasoning, clinicians who recall more benefits
of screening with greater ease may also perceive
a greater likelihood of benefit from screening.

Another possibility is that clinicians may perceive
the benefits and harms of screening as a gestalt, again
more so as expertise increases.12,13,23,24 According to
fuzzy trace theory, memories of precise, verbatim
information (e.g., specific probabilities such as ‘‘my
patient has a 2 in 1000 chance of experiencing
a harm’’) fade quickly over time; more enduring is
gist memory, or the bottom-line meaning ascribed to
an event (e.g., ‘‘my patient’s chance of experiencing
harm is remote’’).25 Individuals generally rely on
gist information, even when they can remember ver-
batim information,25 and they may base likelihood
estimates on gist impressions rather than disease
prevalence.26 Clinicians’ gist of screening may mani-
fest as an overall impression of net benefit or harm,
which takes into account both the number of benefits
and harms and the magnitude of those benefits and
harms.27 Thus, if clinicians have a negative gist of
screening (i.e., they ascribe greater total magnitude
to harms than benefits), they may judge the likelihood
of harm from screening to be higher. Similarly, if they
have a positive gist of screening, they may judge the
likelihood of benefits from screening to be higher.

To better understand clinicians’ perceptions of
screening benefits and harms, the present study com-
pared clinicians’ perceptions of 2 screening tests that
vary in their balance of benefits and harms. Colono-
scopy is a high-efficacy screening test that has been
shown to result in net benefit in adults ages 50–75
and reduces colorectal cancer mortality,28,29 and
national recommendations suggest its use for that
age group.28–30 The second screening test we chose
was prostate-specific antigen (PSA) testing, which
has been shown to lead to net harm, and national
screening recommendations discourage the test31 or
recommend it only conditionally.32,33

The study had 2 distinct but complementary aims.
First, we sought to describe clinicians’ perceptions of
the specific benefits and harms of our 2 chosen
screening services, including the number and per-
ceived magnitude of benefits and harms they could
call to mind. Second, we sought to understand how
clinicians arrive at their perceptions of the likelihood
of life lengthened or harm from screening. We pre-
dicted that clinicians would perceive the likelihood
of harm to be greater and likelihood of life lengthened
to be lower for a screening test with harms that out-
weigh benefits (PSA testing) relative to a screening
test with benefits that outweigh harms for many
adults (colonoscopy). We had 2 competing hypothe-
ses about mediators of this association. Our availabil-
ity hypothesis was that availability would explain the
association of screening test to perceived likelihood of
benefit or harm, consistent with the availability heuris-
tic. We predicted that clinicians would list more harms
and fewer benefits for PSA testing relative to colono-
scopy and that they would have less difficulty recalling
PSA testing harms relative to colonoscopy harms. We
further predicted that these variables would mediate
the association of screening test (PSA v. colonoscopy)
to clinicians’ perceived likelihood of harm and life
lengthened. Our fuzzy trace hypothesis was that clini-
cians’ gist of screening tests as good or bad would medi-
ate the association between screening test and
clinicians’ likelihood perceptions. We predicted that
clinicians would perceive the likelihood of harm to
be greater and likelihood of life lengthened to be lower
for PSA relative to colonoscopy if their gist of colono-
scopy was more positive than their gist of PSA testing.

METHODS

Participants

Eligible participants were clinicians at 24 family
medicine or internal medicine practices in a North
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Carolina university-affiliated, practice-based research
network. In fall 2012, practices in the network
employed 155 practicing clinicians: 127 medical doc-
tors, 3 doctors of osteopathic medicine, 16 physician
assistants, and 12 nurse practitioners. We excluded
clinicians who did not have their own panel of patients.

Procedures

As part of a study of the harms of clinical preven-
tive services, we administered a paper survey to clini-
cians. Practice representatives distributed the
surveys to clinicians in their practices. The study
packet included a $20 bill as incentive to complete
and return the survey.34 The institutional review
board of the University of North Carolina approved
the study protocol and materials.

The survey included 2 vignettes that held a hypo-
thetical patient’s sex, age, race, health status, and
family and screening history constant but varied the
screening test (PSA testing or colonoscopy). We
counterbalanced the order of questions on screening
tests by randomly assigning clinicians to 1 of 2 ques-
tionnaire conditions in which prostate or colorectal
cancer screening vignettes and questions appeared
first. The hypothetical patient for PSA testing was
Mr. Morton, a 70-year-old white male with good cog-
nitive status, no fatal disease, no family history of
prostate cancer, no previous prostate findings or
abnormal PSA tests, and a normal PSA test result 2
years ago. The hypothetical patient for colonoscopy
was Mr. Lewis, a 70-year-old white male with good
cognitive status, no fatal disease, no family history
of colon cancer, no risk factors or history of polyps,
and a normal colonoscopy result 10 years ago.

Measures

Outcomes

Perceived likelihood of harm. The survey mea-
sured perceived likelihood of harm with the ques-
tion, ‘‘Think of 100 healthy patients, like Mr.
Morton [Mr. Lewis] age 70, whom you screen with
the PSA test [colonoscopy] and find an elevated
PSA of 8.0 [a 1.0-cm adenomatous polyp that is
removed]. You continue to follow them for the
next 10 years. Having the PSA test [colonoscopy]
will lead to at least moderate physical harm at
some point over the next 10 years for how many of
these men?’’ Response options were 0, 1–10, 11–
20, 21–30, 31–40, 41–50, 51–60, 61–70, 71–80, 81–
90, and 91–100 men out of 100 men.

Perceived likelihood of life lengthened. The sur-
vey measured perceived likelihood of life length-
ened with the question, ‘‘Think of 100 healthy
patients, like Mr. Morton [Mr. Lewis] age 70,
whom you screen with the PSA test [colonoscopy]
and find an elevated PSA of 8.0 [a 1.0-cm adenoma-
tous polyp that is removed]. You continue to follow
them for the next 10 years. At the end of 10 years,
how many of these men do you think will have
had their lives lengthened by having had the PSA
test [colonoscopy]?’’ Response options were the
same as for perceived likelihood of harm.

Mediators

Number of benefits and harms. We measured
availability as the number of benefits [harms] of
PSA testing [colonoscopy] with the question, ‘‘List
as many benefits [harms] from PSA testing [colono-
scopy] as you can think of for Mr. Morton [Mr.
Lewis], a 70-year-old patient.’’15,19,20 Clinicians could
list up to 7 benefits [harms], a number deemed ade-
quate by clinicians on the study team. We instructed
clinicians to use only the lines they needed.

Subjective ease of recall. The survey measured
subjective difficulty of recall by asking, ‘‘On average,
how difficult was it for you to come up with these
harms for prostate [colorectal] cancer screening?’’
The 5-point response scale ranged from not at all
(coded 0) to extremely (coded 4).

Magnitude of benefit [harm]. For each benefit
[harm] that clinicians listed, the survey asked them
to ‘‘indicate how large you believe that benefit
[harm] would be.’’ Response options were almost
no benefit [harm] to patient (coded as 1), small ben-
efit [harm], moderate benefit [harm], and large bene-
fit [harm] (coded as 4). We calculated the magnitude
of benefit [harm] as the sum of the ratings of each
benefit [harm] a clinician listed.

Gist. We operationalized gist as the difference
between perceived benefits of screening and per-
ceived harms of screening, drawing upon methods
used previously.35 For each test, we summed the
magnitude ratings of listed harms and separately
summed the magnitude ratings of listed benefits.
We then calculated gist for each test as the summed
magnitude of benefits minus the summed magnitude
of harms.27 A positive gist score indicated that a cli-
nician listed more benefits with greater magnitude
than harms, whereas a negative gist score indicated
that a clinician listed more harms with greater mag-
nitude than benefits.
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Data Analyses

Two researchers (E.E. and M.V.) tabulated the ben-
efits and harms that clinicians listed for each test and
then established a classification of benefits and harms.
Two coders (E.E. and A.S.H.) independently catego-
rized the harms that clinicians listed into 5 categories:
physical effects, psychological effects, financial strain,
opportunity costs, and hassle (i.e., sometimes unneces-
sary difficulties associated with complex requirements
of testing and treatment). These categories were
informed by the taxonomy of screening harms pro-
posed by Harris and colleagues.1 Interrater reliabilities
for each category were good (Cohen’s kappa . 0.80).

Paired t tests compared the mean number of PSA
testing harms that clinicians listed to the mean num-
ber of PSA testing benefits. We repeated this test for
colonoscopy and for the magnitude sum scores, per-
ceived likelihood of harm, and perceived likelihood
of life lengthened. We used paired t tests to compare
mean PSA testing benefits to mean colonoscopy ben-
efits. We repeated this analysis for harms, subjective
difficulty of recall, magnitude sum scores for benefits
and harms, gist, likelihood of harm, and likelihood of
life lengthened. McNemar tests compared the fre-
quency of mentions of each benefit and harm category
between PSA test and colonoscopy.

Missingness on variables was 2%–5% for demo-
graphics, 10%–19% for mediators, and 6% for out-
comes. Some clinicians did not list benefits or
harms on the survey, possibly due to the extra burden
of doing so. As a result, up to 19% of values were
missing for the number and magnitude of benefits
and harms and gist measures. Thus, gist had the
most missing data (19%), as we calculated this vari-
able from other variables. We used multiple imputa-
tion with the expectation-maximization algorithm
to impute missing data and reduce bias. This algo-
rithm computes missing observations given the
observed data and replaces missing observations
with the conditional mean based on the regression
equations.36 Based on exploratory analyses, we deter-
mined our data to be missing at random as required by
multiple imputation.37 Auxiliary variables in the
imputation included all the variables in the media-
tion analyses. We imputed 300 datasets and ran all
models for each dataset.38 SAS was then used to aver-
age parameter estimates across each analysis and cal-
culate standard errors that combined variability
within and between data sets.

The main outcome measures were clinicians’ per-
ceived likelihood of harm and life lengthened from
screening. We used generalized estimating equations

that accounted for repeated measurements to exam-
ine whether perceived likelihood of harm differed
by screening test (PSA v. colonoscopy). We repeated
this analysis to assess the association between
screening test and perceived likelihood of lengthen-
ing life. In separate models, we then tested several
potential mediators of these associations: number of
harms and benefits and subjective difficulty of recall
(availability hypothesis); gist (fuzzy trace hypothe-
sis); and additional gist components (perceived mag-
nitude of benefit and perceived magnitude of harm).
We used a causal steps approach to mediation.39

Consistent with that approach, we tested the follow-
ing: the associations described above; whether
screening test predicted potential mediator variables;
whether mediator variables predicted likelihood esti-
mates statistically controlling for screening test; and
whether the effect of screening test on likelihood esti-
mates was attenuated after controlling for the effect of
gist and gist components on likelihood estimates in
separate models.29 In each model, we controlled for
the order in which clinicians viewed questions on
each screening test. We conducted Sobel tests to
establish whether reductions in the association in
step 4 were attributable to the mediators. We con-
ducted all analyses in SAS 9.240 using 2-tailed tests
and a critical alpha of .05. The funding source for
this study (the Agency for Health Care Research and
Quality) played no role in this study.

RESULTS

A total of 126 clinicians returned the survey (80%
response rate). Respondents were primarily male
(62%) and physicians (79%). Seventy-six percent of
participants were white, 11% Asian, and 10% black
or African American. Participants were 45 years old
on average, and mean years in medical practice was 15.

PSA Testing

The benefits of PSA testing that clinicians most fre-
quently mentioned were early detection and treat-
ment (72%) and psychological effects (e.g., peace of
mind) (37%) (Table 1). The most frequently listed
harms were unnecessary treatment (56%), psycho-
logical effects (e.g., anxiety) (53%), and follow-up
(47%). Many clinicians listed at least 1 physical
harm of PSA testing (70%) and many listed at least
1 psychological harm (68%) or hassle (56%). How-
ever, fewer clinicians recognized financial strain
(13%). No clinicians listed opportunity costs of
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PSA testing (e.g., missing work, distraction from
other important healthy activities). Most clinicians
(90%) listed a PSA testing harm from at least 1 cate-
gory from the taxonomy of screening harms,1 and
65% listed harms in at least 2 categories. Few clini-
cians cited PSA testing harms from more than 3 cate-
gories of the taxonomy (Table 2).

Clinicians listed more harms than benefits of PSA
testing (�x = 3.03 v. 1.57, P\0.001). The magnitude of
PSA harms was greater than the magnitude of PSA
benefits (�x = 8.92 v. 7.16, P \ 0.001). Mean PSA test-
ing gist indicated that clinicians listed more harms
with greater magnitude than benefits (�x = 24.12, s =
5.56). Clinicians estimated that getting a PSA test
was more likely to harm men than to lengthen their
lives (�x = 4.41 v. 2.70, P \ 0.001) (Table 3).

Colonoscopy

The most frequently mentioned benefits of colono-
scopy were early detection/treatment (74%) and lon-
gevity (21%). The most frequently listed harms were
perforation (58%), discomfort of preparing for the
procedure (21%), and psychological effects (e.g.,

anxiety) (21%) (Table 1). Most clinicians listed at
least 1 physical harm of colonoscopy (95%), but
fewer recognized psychological harms (29%), hassle
(24%), financial strain (19%), or opportunity costs
(4%). Most clinicians (88%) listed a colonoscopy
harm from at least 1 category from the taxonomy of
screening harms,1 and 44% listed harms in at least
2 categories. Few clinicians cited colonoscopy harms
from more than 3 categories (Table 2).

Clinicians listed more harms than benefits of colo-
noscopy (�x = 2.82 v. 2.02, P\0.001). The magnitude
of colonoscopy benefits was greater than the magni-
tude of harms (�x = 8.06 v. 4.75, P\0.001). Mean colo-
noscopy gist indicated that clinicians listed more
benefits with greater magnitude than harms (�x =
0.94, s = 4.87). Clinicians estimated that receiving
a colonoscopy was more likely to lengthen life than
to cause harm (�x = 4.27 v. 2.45, P \ 0.001) (Table 3).

PSA Testing versus Colonoscopy

As predicted, clinicians perceived higher likeli-
hood of harm (z = 8.76, P \ 0.001) and lower likeli-
hood of life lengthened (z = 27.22, P \ 0.001) for

Table 1 Frequency of Mentions and Mean Magnitude of PSA Testing and Colonoscopy Benefits and Harms

Listed for
PSA, %

Listed for
Colonoscopy, %

Magnitude
Rating for PSA, �x

Magnitude
Rating for Colonoscopy, �x

Harms
Bleeding 1 13a 2.67 2.60
Discomfort of ‘‘prep’’ for colonoscopy NA 21 NA 2.17
False negatives 4 5 2.75 3.00
False positives 28 6a 2.92 3.20
Financial cost 0 19a 2.06 2.40
Follow-up procedures 47 10a 3.11 2.67a

Impotence 19 NA 3.20 NA
Incontinence 21 NA 3.41 NA
Increased mortality 3 4 4.00 3.69
Overdiagnosis 28 8a 3.48 2.67a

Pain 13 13 2.71 2.08
Perforation NA 58 NA 3.48
Psychological effects (e.g., anxiety) 53 21a 2.83 2.38
Unnecessary treatment 56 11a 3.43 2.64a

Benefits
Early detection/treatment 72 74 3.02 3.81a

Knowledge/having more information 8 9 3.11 2.90
Lifesaving/reduced mortality 12 13 3.23 3.33
Longevity 12 21a 2.75 3.87a

Prevent cancer 3 12a 2.20 3.68a

Psychological effects (e.g., peace of mind) 37 18a 2.81 2.95
Rule out cancer 3 7a 2.00 3.13a

Note: Clinicians rated the magnitude of benefit [harm] on a 4-point scale ranging from almost no benefit [harm] to patient (coded as 1) to large benefit [harm]
to patient (coded as 4). NA = not applicable.
a. P \ 0.001.
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PSA testing relative to colonoscopy. Clinicians’ gist of
screening was more negative for PSA testing relative to
colonoscopy (z = 28.21, P \ 0.001). Considering the
components of gist, the summed magnitude of harms
clinicians listed was greater (z = 3.90, P \ 0.001) and
the summed magnitude of benefits lower (z = 28.80,
P \ 0.001) for PSA testing relative to colonoscopy.
Clinicians listed fewer benefits (z = 23.78, P \ 0.001)
for PSA testing compared with colonoscopy. Clinicians
did not perceive the number of harms (z = 1.42, P =
0.16) or the difficulty of recall (z = 20.32, P = 0.90) to
be different between screening tests (Table 3, Figure 1).

Mediation Analyses

We used separate mediation models to test our 2
competing mediation hypotheses (availability v.

fuzzy trace theory). Specifically, mediation models
tested whether 1) screening test predicted percep-
tions of likelihood; 2) screening test predicted poten-
tial mediators; and 3) potential mediators predicted
likelihood estimates controlling for the effect of
screening test on likelihood estimates. The above sec-
tion, ‘‘PSA Testing versus Colonoscopy,’’ shows the
results for steps 1 and 2 and indicates that gist and
number of benefits were potential mediators. Number
of harms and difficulty recalling harms were not can-
didate mediators, because they failed in step 2 (i.e.,
were not associated with perceptions of likelihood).
We ran additional analyses to examine whether mag-
nitude of benefits were mediators for the sake of com-
pleteness, although they were only indirectly part of
our mediation hypothesis (as components of gist).
Results for the third and fourth steps of the mediation
analyses are below.

Effects of Potential Mediators on Perceived
Likelihood of Harm

The more positive was clinicians’ gist of screening,
the lower was their perceived likelihood of harm
from screening, controlling for the effect of screening
test (z = 21.91, P \ 0.05). In a model that controlled
for gist, clinicians estimated that more men would
be harmed from PSA testing relative to colonoscopy
(z = 7.44, P \ 0.001) (Figure 1). The Sobel test indi-
cated that gist mediated the relationship between
screening test and perceived likelihood of harm
from screening (z = 20.25, P \ 0.05). Furthermore,
the Sobel test showed that the number of benefits
(z = 0.17, P \ 0.05) and magnitude of benefit (z =
0.25, P \ 0.001) also mediated this relationship.
There were no mediation effects of the number of
harms, magnitude of harms, or difficulty of recall.

Effects of Potential Mediators on Perceived
Likelihood of Life Lengthened

In a model that controlled for gist, clinicians esti-
mated that fewer men would have their life length-
ened from PSA testing than colonoscopy (z = 24.67,
P \ 0.001) (Figure 1). The Sobel test indicated that
gist mediated the relationship between screening
test and perceived likelihood of life lengthened (z =
0.41, P \ 0.05). Furthermore, the Sobel test showed
that the number of benefits (z = 20.26, P \ 0.05)
and magnitude of benefits (z = 20.37, P \ 0.05) also
mediated this relationship. Similar to our findings
for perceived likelihood of harm, we found no medi-
ation effects of the number of harms, magnitude of
harms, or difficulty of recall.

Table 2 Proportion of Clinicians Who Listed
Harms from Screening

PSA Testing, % Colonoscopy, %

Taxonomy categorya

Physical harm 70 95
Psychological harm 68 29b

Financial strain 13 19c

Opportunity cost 0 4
Hassle 56 24

All 5 categories 0 0
Any 4 categories 3 5
Any 3 categories 30 16b

Any 2 categories 65 44b

Any 1 categories 90 88
No harms listed 10 12

a. Categories are based on the Harris taxonomy of harms (Harris and
others, 2014).
b. P \ 0.05.
c. P � 0.001.

Table 3 Clinicians’ Evaluation of PSA
and Colonoscopy

PSA,
�x (s)

Colonoscopy,
�x (s)

Gist 24.12 (5.56) 0.94 (4.87)a

Number of harms 3.03 (1.52) 2.82 (1.45)
Number of benefits 1.57 (0.72) 2.02 (1.22)a

Summed magnitude of harm 8.92 (4.70) 7.16 (3.91)a

Summed magnitude of benefit 4.75 (2.65) 8.06 (3.95)a

Subjective difficulty of recall 1.42 (0.76) 1.44 (0.74)
Likelihood of harm 4.41 (2.29) 2.45 (1.47)a

Likelihood of life lengthened 2.70 (1.74) 4.27 (2.62)a

Note: Gist was the summed magnitude of benefits minus the summed
magnitude of harms.
a. P \ 0.001.
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DISCUSSION

Clinicians’ perceptions of the likelihood that
screening will help or harm play an important role
in shaping their screening recommendations. Find-
ings suggest that clinicians were aware of the poten-
tial harms of screening but that they had low
awareness of the different types of harms. Clinicians
in our study judged PSA testing to be more likely to
cause harm and less likely to lengthen life relative
to colonoscopy, and their gist impressions, mainly
of screening benefits, mediated these judgments. Tar-
geting benefits and gist may be the most effective
ways to change clinicians’ risk perception and
screening practices.

Our study is consistent with previous studies
showing that clinicians recognize the importance of
communicating the harms of cancer screening,41-43

but our study provides new evidence that clinicians

can identify some screening harms with ease. As
a group, clinicians listed harms from all categories
of the screening cascade identified in the Harris tax-
onomy.1 For PSA testing, clinicians listed mostly
psychological harms of testing (e.g., anxiety, false
positives), physical harms of distal follow-up proce-
dures (e.g., impotence, incontinence), and hassle of
unnecessary testing and procedures, suggesting that
these types of PSA harms are most available for clini-
cians. For colonoscopy, clinicians listed mostly
physical harms related to the procedure itself (e.g.,
discomfort of preparation, perforation, bleeding),
suggesting that physical harms of colonoscopy are
most available for clinicians. However, individual
clinicians were less likely to list the full scope of
screening harms. Few clinicians listed more than 2
harms of any type. As well, few clinicians enumer-
ated anything beyond physical harms of colono-
scopy, and fewer mentioned financial strain or

Screening Test 
(PSA vs. colonoscopy) 

Perceived Likelihood of Harm

Perceived Likelihood of Life 
Lengthened

Gist1

Magnitude of Benefits

-8.21** 

Screening Test 
(PSA vs. colonoscopy) 

Perceived Likelihood of Harm

Perceived Likelihood of Life 
Lengthened

Number of Harms

Magnitude of Harms

Number of Benefits

Panel 1a. Gist

Panel 1b. Component of gist

Figure 1 Relationship between screening test and perceived likelihood. Numbers are z statistics from separate mediation models control-

ling for survey order. 1Gist = magnitude of benefits minus magnitude of harms. 2Effect of screening test on likelihood perceptions control-

ling for number of benefits; magnitude of benefits; number of harms; magnitude of harms. Main effects in parentheses. *P \ 0.05. **P �
0.001.
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opportunity costs for either screening test. Clinicians
may be unaware of these latter harms or may not think
them worth enumerating for themselves or their
patients. These findings suggest that if the full spec-
trum of harms are important to screening decisions,
messages to clinicians should emphasize the full
scope of harms.1

Our study also provides new evidence to increase
our understanding of clinicians’ perceptions of the
benefits of cancer screening. Benefits are important
because they play a role in shaping clinicians’ screen-
ing recommendations,44,45 which in turn affect
patients’ screening decisions.2,3 Our findings suggest
that for PSA testing and colonoscopy, clinicians per-
ceived that early detection and treatment and saving
lives were the most important benefits, and that early
detection and treatment was the most available bene-
fit. This finding is not surprising given that the pri-
mary goal of cancer screening is to reduce deaths
due to cancer, thereby increasing patients’ length of
life, as well as curtailing the development of symp-
tomatic metastatic disease.30,31 However, fewer clini-
cians listed the psychological benefits of screening
(e.g., peace of mind) or enumerated longevity, pre-
venting cancer, ruling out cancer, or having more
information. Developing a parallel framework of
screening benefits similar to the taxonomy of screen-
ing harms developed by Harris and colleagues1 and
testing it to determine patients’ values for various
benefits could help researchers understand screening
benefits, facilitate comparison to screening harms,
and ultimately facilitate decision making.

Our study further shows that clinicians relied on
the gist they had of screening to formulate their esti-
mations of the likelihood of benefit and harm from
screening. These findings offer more support for our
fuzzy trace hypothesis than for the availability
hypothesis. This mediating role of gist is not surpris-
ing given past research showing that physicians fre-
quently rely upon gist when making decisions.11–14

Increased reliance on gist-based reasoning may
reduce errors in probability judgment46,47 and
decrease unhealthy decisions.48,49 Research has
shown that gist is malleable50,51 and can therefore be
targeted for change. Thus, targeting clinicians’ gist of
screening, for instance through graphical displays
that allow clinicians to make gist-based relative mag-
nitude comparisons and detect overarching pat-
terns,52 could influence their risk perception and
possibly reduce overrecommendation of screening.

Interestingly, breaking gist down into its compo-
nent parts, we found that clinicians’ perceptions of
screening benefits played a mediating role, but harms

did not. This finding deserves further exploration, as
it diverges from past research showing that harms
information alters risk perception but benefits infor-
mation does not.53–55 For clinicians, benefits may
be more congruent than harms with thinking about
screening tests. That is, clinicians may more easily
extract and remember a gist for screening benefits,
but they may struggle to extract a gist for screening
harms and rely more often on something closer to ver-
batim memory. The upshot would be that they rely
upon benefits (gist) when making likelihood judg-
ments. Indeed, clinicians perceived more abstract,
‘‘gist-like’’ benefits (e.g., peace of mind, saving lives)
and more concrete harms (e.g., impotence, inconti-
nence, colonic perforation). Alternatively, this find-
ing could reflect that our outcome variable was
limited to the likelihood of physical harm but the
harms clinicians listed and rated included psycho-
logical effects. This finding suggests that messages
to clinicians to decrease overrecommendation of
screening may need to focus on benefits rather than
harms. Future research on the role of gist-based think-
ing in decision making should assess whether
patients and providers formulate risk perceptions in
this gist-like way. For example, risk perceptions
about certain typically beneficial behaviors such as
screening may elicit benefits-based decisions while
typically harmful actions like drug use elicit deci-
sions based upon harms but not benefits.

Strengths of our study are the rigorous study
design and high response rate. Furthermore, the
within-subjects design controlled for individual dif-
ferences and thus increased statistical power. While
the juxtaposition of PSA testing to colonoscopy was
informative, these 2 screening tests are qualitatively
different in ways that make this comparison an
imperfect one. PSA testing and colonoscopy involve
different procedures (i.e., blood test v. internal exam-
ination) that have different harms that occur at differ-
ent stages of the screening process. We chose the
comparison, however, because we wanted to com-
pare screening tests of varying benefit-to-harm ratio
in order to get a more complete understanding of
clinicians’ likelihood judgments related to screening.
It is possible that clinicians may have several gists
about screening in addition to the one we calculated
in our study. Due to the parent study’s focus on harms
of clinical preventive services and limited space on
the questionnaire, we did not measure clinicians’
ease of recalling benefits, preventing us from compar-
ing clinicians’ ease of recalling harms to benefits.
Findings are from an academic group of clinicians
who may be better informed than the average
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clinician. We measured availability using a paper
survey, but other approaches such as using time to
completion on computer-based tasks may be more
precise. Another limitation was the relatively high
number of missing values for some mediator varia-
bles. We acknowledge that results from our hypothet-
ical vignettes may differ from clinicians’ reactions to
real-life patients that occur under time pressure and
complex circumstances. We also acknowledge the
need to replicate findings with vignettes that vary
the characteristics of hypothetical patients and assess
additional screening tests.

Future research should establish whether the find-
ings that we reported here generalize to other popula-
tions of clinicians and to beliefs about cancer
screening tests delivered solely to women. Future
research should also assess clinicians’ perceptions
of the likelihood of psychological harm from screen-
ing, as well as patients’ perceptions of these impor-
tant issues. A final area for future research is to
examine how clinicians arrive at cancer screening
recommendations.

Nonetheless, our findings are promising in that
they suggest that clinicians are aware that cancer
screening has potential harms as well as benefits,
while still being likely to benefit from information
to expand their understanding of the different types
of screening harms. Findings may be of special inter-
est to health professionals and health services
researchers, who may be interested in potential
ways to affect clinicians’ risk perception and screen-
ing practices. Messages to clinicians to decrease over-
recommendation and overuse of PSA testing may
need to target clinicians’ gist of screening and focus
on the test’s few benefits (e.g., it does not reduce mor-
tality); our findings suggest that this message is more
likely to influence clinicians’ behavior than the mes-
sage that PSA testing has many harms.
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