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Objectives: To (1) examine the influence of patient and provider attributes on physicians’
diagnostic certainty and (2) assess the effect of diagnostic certainty on clinical therapeutic
actions.

g;r];amty Methods: Factorial experiment of 128 generalist physicians using identical clinically authen-
Depression tic videotaped vignettes depicting patients with coronary heart disease (CHD) or depression.

Results: For CHD, physicians were least certain for Black patients (p=.003) and for younger
female patients (p=.013). For depression, average certainty was higher than for the CHD
presentation (74.0 vs. 57.9 on of scale of 0-100, p<.001) and there were no main effects
of patient or provider characteristics. Increasing diagnostic certainty was a significant pre-
dictor of subsequent clinical actions, and these varied according to physician and patient
characteristics across both conditions.
Conclusions: Physicians were least certain of their CHD diagnoses for Black patients and
for younger women, but patient characteristics alone did not affect physician certainty of
depression diagnoses. Physicians responded differentially to diagnostic certainty in terms of
their clinical therapeutic actions such as test ordering and writing prescriptions. Physician
responses to certainty may be as important as their responses to patient characteristics for
understanding variation in clinical decision-making.

© 2008 Elsevier Ireland Ltd. All rights reserved.

1. Introduction ordering tests [1,2,5], writing prescriptions [8,9], and

assessing patient adherence [10,11]. Historically, expla-

Health inequalities - disparities observed across gen-
der, race, and socioeconomic boundaries - are an ongoing
source of cost and worry in arenas of public health,
healthcare delivery, and health policy. Differences in
clinical decision-making (CDM) have been observed for
many conditions, ranging from coronary heart disease
(CHD) [1-5] to schizophrenia [6,7], and for several
types of clinical decisions, such as making diagnoses,
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nations for the sources of these gradients have focused
on individual patient factors such as health care access
and utilization, health-related behaviors, and home and
neighborhood environments. More recently, attention has
expanded from patients to include healthcare providers
and doctor-patient interaction as possible sources of
inequality [12-17].

A sizeable literature has developed that focuses on
physicians’ social and psychological information process-
ing during the patient-provider encounter as an important
source of observed variation in CDM behavior. Previous
work has evaluated how prejudice, stereotyping, and dis-
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crimination can affect providers’ assessments of patients
and thereby influence treatment decisions [14,15,18-23].
Even unprejudiced physicians may make biased clinical
decisions, however, and the concept of uncertainty is used
to describe another type of unintentional, implicit bias
physicians may have in the process of cognitively orga-
nizing information. Balsa et al. [20,24], for example, use
the term “statistical discrimination” to describe bias result-
ing from prior probabilities (epidemiologic base rates)
overwhelming presenting data (individual patients) when
physicians are uncertain. Empirically, previous studies have
largely focused on (1) which patient characteristics lead
physicians to be most biased, with particular attention to
racial differences [24], (2) which patient-physician pairs
lead to the greatest uncertainty, especially whether racially
matched dyads have better outcomes [25], and (3) dis-
tinguishing between types of cognitive processes driving
these differences, particularly evidence of prejudice versus
uncertainty [11,24].

Implicit in this body of work is an assumption that
bias in clinical decision-making is primarily a function
of patient characteristics, physician attributes, and how
various combinations potentially influence physicians’ cog-
nitive processing. That is, if physicians treat patients
unequally, it is due to a shortcoming in the collection and
processing of patient information, not in the decisions they
make once they have assessed patients. We extend this line
of work by examining physicians’ diagnostic certainty. We
find that certainty is not only associated with the process
of assessing and diagnosing patients, as has been shown in
previous studies, but also exerts an independent influence
on physicians’ subsequent clinical actions. The implications
of these results are critical, as they imply that the “fix” for
variations in CDM may lie not only with reducing physi-
cians’ uncertainty with specific types of patients, but also in
reducing variations in how they respond clinically to their
own uncertainty.

Using data from a video vignette factorial experiment,
we address the following research questions: (1) How
certain are physicians of their diagnoses for conditions
presented by two patients? (2) Which types of physicians
have the highest diagnostic certainty? (3) Which types of
patients elicit the highest certainty levels among physi-
cians? (4) Are specific types of physicians more certain with
specific types of patients? (5) How does certainty about
diagnosis affect subsequent patient management, such as
information seeking, test ordering, prescribing, lifestyle
recommendations, and referrals/follow-up? (6) How do
these processes vary according to the patients’ presenting
conditions (CHD vs. depression)?

2. Materials and methods

We used a factorial experiment to simultaneously mea-
sure the effects of (a) patient attributes (age, gender,
race and socioeconomic status (SES)) and (b) physician
characteristics (gender and years of clinical experience)
on physician diagnostic certainty and subsequent medi-
cal decision-making when providers are presented with
identical signs and symptoms strongly suggestive of two
common medical problems—CHD and depression (study

details are described in McKinlay et al. [8]). A full factorial of
24 =16 combinations of patient age (55 vs. 75), gender, race
(White vs. Black) and SES (lower vs. higher socioeconomic
status, depicted by current or former employment as a jan-
itor or a teacher) was used for the video scenarios. One of
the 16 combinations was shown to each physician for each
medical problem (two videos per physician). The vignette
pairs were assigned such that each vignette depicted oppo-
site social characteristics for each medical condition (for
example, if the depression vignette showed an older, black,
low SES female, the CHD vignette that physician was shown
would be a younger, white, high SES male). This random
ordering was designed to avoid confounding by the order
of presentation or by the social position of the “patient.” IRB
approval was obtained for the study, and signed informed
consents were collected from each participating physician.

The medical conditions (CHD and depression) were
selected because (a) they are among the most common
and costly problems presented by older patients to pri-
mary care providers [26]; (b) they represent examples of a
well-defined organic medical condition and of a less-well-
defined psychosocial phenomenon; and (c) they admit a
range of diagnostic, therapeutic and lifestyle actions. An
advantage of videotapes (over written scenarios) is that
potentially relevant nonverbal indicators (e.g., the “Levine
fist” for CHD, or a dejected appearance for depression) can
be embedded in the presentation. Scripts for the two med-
ical problems were developed from several tape-recorded
role-playing sessions with experienced clinical advisors.
Patients in the CHD vignette presented with symptoms
suggestive of CHD (including, for example, chest pain wors-
ening with exertion, pain in the back between the shoulder
blades, stress and elevated blood pressure). The depressed
patient presented with six of the seven classic symptoms
of depression (sleep disturbance, decreased interest, guilt,
reduced energy, inability to concentrate, poor appetite and
psychomotor retardation). Suicidal ideation was omitted as
too indicative of the diagnosis [27]. Professional actors were
selected for their comparability (in weight, attractiveness,
etc.) and trained (under experienced physician supervi-
sion) to realistically and consistently portray a patient
presenting with the signs/symptoms of disease to a primary
care provider. Previous studies have used similar methods
with success [8,28-32].

After viewing the videotaped vignette, physicians were
asked, “What do you think is going on with this patient?”,
and for each possibility, they were asked for their level
of certainty on a scale of 0-100. They were also asked
how they would treat the patient in terms of asking for
additional information, performing physical examinations,
ordering tests, prescribing medications, giving lifestyle
advice, and referring to other physicians.

The original study included data from the United States
and United Kingdom (as addressed in McKinlay et al. [8]),
but the present analyses focus only on the US data. To be
eligible for selection, physicians had to (a) be internists
or family practitioners; (b) have <12 years clinical expe-
rience (graduated between 1989 and 1996) or >22 years
experience (graduated between 1965 and 1979) in order to
get clear separation by level of experience; (c) be trained
at an accredited medical school in the US (no foreign
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medical graduates were included); and (d) be currently
working in Massachusetts as physicians more than half-
time. Screening telephone calls were conducted to identify
eligible subjects and an appointment was scheduled for
a 1-h long in-person, one-on-one, structured interview.
The required 128 interviews (16 pairs of vignettes x 2
physician genders x 2 physician levels of experience x 2
replications) were conducted over a period of 9 months in
2001-2002. Each physician subject was provided a mod-
est stipend ($100) to partially offset lost revenue and to
acknowledge their participation. The response rate was
64.9% (completed appointments as a percentage of eligible
physicians). Interviewers were carefully trained and cer-
tified, and quality control interviews were conducted and
selected tape-recorded interviews were reviewed by super-
visors on a regular basis. Physicians were blind to study
hypotheses.

Every study represents a balance between internal and
external validity. Because they are deliberately designed
to control unwanted variability, experiments in particu-
lar are necessarily conducted under special circumstances
or in an “unreal” setting. Determining whether findings
from this “unreal” world of experiments are applicable to
the “real world” of everyday social behavior is a peren-
nial challenge to behavioral researchers. For the present
study, external validity concerns include not only whether
physicians would diagnose vignette patients the same
way they would actual patients, but also whether they
would take the same clinical actions under experimental
conditions as in their regular practice. In numerous peer-
reviewed publications over a decade we [9,31,8] and other
investigators [33-48] have presented results which show
clinical vignettes work in clinical settings (i.e., they produce
unconfounded estimates of the influence of systemati-
cally manipulated variables). In medical decision-making,
vignettes have been validated for predicting variation in
the quality of preventive care [34] and in measuring the
quality of physician practice [49]. In a direct comparison
of vignettes, standardized patients, and chart abstraction,
Peabody et al. [50] found that vignettes were a valid and
comprehensive method for measuring quality of outpatient
care, and that vignettes consistently produced results that
were closer to standardized patients than chart abstrac-
tion results were. Additional studies comparing vignettes
with standardized patients and other methods corroborate
the result that vignettes are ecologically valid for studies of
medical decision-making [34,46,51,52].

For present purposes, a critical benefit of vignettes is
that they allow for the manipulation of several variables
at once and the measurement of unconfounded effects,
thereby “isolating physicians’ decision-making from other
factors in the environment” [52]. While standardized
patients are considered especially useful for measuring
real-time communication and physical examination skills
[53], these topics are beyond the scope of our research
questions. More importantly, such an approach would not
permit exacting experimental control (absolutely identi-
cal presentations). We took four precautionary steps in
an attempt to minimize possible threats to external valid-
ity (i.e., that physicians may behave differently with a
videotaped patient under experimental conditions com-

pared with real patients in an everyday clinical setting).
First, considerable effort was devoted to ensuring the clin-
ical authenticity of the videotaped presentation—that is,
to develop a script and videotaped vignette that was a
clinically authentic presentation of the symptoms (e.g.,
CHD or depression) and the range of patients present-
ing them (e.g., men, women, black, white, older, younger).
While there may be real-life differences in how various
types of patients tend to present the same conditions,
our vignette development process was designed to result
in a presentation that would be plausible for the range
of patient characteristics presented in the study. This
was achieved by basing the scripts on clinical experi-
ence, filming with experienced clinicians present, and by
using professional actors/actresses. Second, the subjects
(doctors) were specifically asked how typical the patient
viewed on the videotape was compared with patients
they encounter in everyday practice (92% considered them
either very typical or reasonably typical). Third, the doc-
tors viewed the tapes in the context of their practice day
(not at a professional meeting, a course update, or in their
home) so that it was likely they encountered real patients
before and after they viewed the patient in the videotape.
Fourth, the doctors were specifically instructed at the out-
set to view the patient as one of their own patients and
to respond as they would typically respond in their own
practice.

Analysis of variance was used to test the main effects
and two-way interactions of the design variables (patient
gender, race, age, and SES, and physician gender and level of
experience) on the diagnostic certainty (0-100, with 0 for
complete uncertainty and 100 for complete certainty). If
the physician did not make a CHD or depression diagnosis,
his or her certainty for these diagnoses was set to 0. The
balanced factorial design allows the unconfounded esti-
mation of all main effects and two-way interactions using
analysis of variance. Furthermore, the sample size of 128
allows us to detect a difference in certainty of 15 points with
80% power (that is, a true 15 point difference in certainty
between two groups will be detected 80 percent of the time
at o =0.05). Because the experiment was replicated, a pure
error term with 128 degrees of freedom was used to test all
effects using analysis of variance. To determine the effect
of certainty on clinical decision-making, logistic regres-
sion was used for dichotomous variables (e.g., whether or
not an EKG was ordered) and analysis of covariance was
used for continuous variables (e.g., number of days to next
appointment). Each model included as explanatory vari-
ables the design variables, certainty, and the interaction of
the design variables and certainty. Using backwards elimi-
nation, non-significant effects (at the 0.05 level) other than
certainty were removed from the model, leaving a parsimo-
nious model. A paired t-test was used to test the difference
between the certainty for the CHD vignette and the depres-
sion vignette. We acknowledge the limitations of multiple
testing, but note that we observe consistency across the two
conditions, and that the results we observe at the p<.01
level are unlikely to change. To facilitate interpretation, we
present actual p-values, unadjusted for multiple testing, as
this approach allows readers to choose their preferred level
of significance.
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3. Results
3.1. CHD vignette

For the CHD vignette, 95% of physicians made the cor-
rect diagnosis, and on a scale from 0 to 100, they had an
average certainty of 57.9 for their CHD diagnoses (Fig. 1).
Because the vast majority of physicians correctly identi-
fied the condition, there were no significant main effects
for identifying the correct diagnosis. While physician char-
acteristics such as gender and level of experience did not,
by themselves, predict variation in certainty, there were
differences according to patient characteristics (Table 1).
Physicians were less certain in making a CHD diagnosis for
women than for men with otherwise identical presenta-
tions (53.5 vs. 62.3, p=.048). An interaction effect between
age and gender resulted in physicians being least certain
with younger women (47.4 for 55-year-old women vs. 67.3
for 55-year-old men, p <.013) (Fig. 2a). The main effect for
race was also significant, with physicians being less cer-
tain in making a diagnosis of CHD with Black than White
patients (51.2 vs. 64.7, p=.003).

Certainty for Two Experiments

100 T —l—
75 7 +
£ ¥
£ 50
[}
Q
25
0
U T
CHD Depression
Diagnosis

Fig. 1. Physician certainty of CHD and depression diagnoses (p <.0001).
Certainty ranges from 0 (complete uncertainty) to 100 (complete cer-
tainty). The box and whiskers plot can be interpreted as follows: the
whiskers extend to the data minimum and maximum, the bottom of the
box is at the 25th percentile, the top of the box is at the 75th percentile,
the middle line is the median, and the + is at the mean.

Table 1
Analysis of variance results for physicians’ certainty of CHD and depression diagnoses (0-100), including main effects and significant (p <0.05) two-way
interactions
CHD Depression
Mean certainty p Mean certainty p
Main effects
Patient gender .048 347
Male 62.3 76.2
Female 53.5 71.9
Patient age .789 .340
55 57.3 76.2
75 58.5 71.8
Patient race .003 .584
Black 51.2 72.8
White 64.7 75.3
Patient SES 272 .809
Lower 55.5 73.5
Upper 60.3 74.6
Physician gender 991 711
Male 57.9 73.2
Female 58.0 74.9
Physician experience 179 997
Less 55.0 74.0
More 60.9 74.0
Two-way interactions
Patient gender x patient age .013
Male
55 67.3
75 57.3
Female
55 47.4
75 59.7
Patient SES x physician gender 010
Lower
Male 78.7
Female 68.3
Upper
Male 67.9
Female 81.5
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Fig.2. (a) Two-way interaction effect of patient gender and patient age on
physicians’ certainty (0-100) of a CHD diagnosis (p=.013). (b) Two-way
interaction effect of physician gender and diagnostic certainty on number
of CHD tests ordered (p =.0125). (c) Two-way interaction effect of patient
SES and physician gender on physicians’ certainty (0-100) of a depression
diagnosis (p=.0103).

In turn, physicians’ diagnostic certainty for CHD sig-
nificantly influenced their subsequent diagnostic and
therapeutic clinical actions (Table 2a and b). For every
10-point increase in certainty, physicians were slightly
less likely to seek additional information about patients’
social circumstances (OR 0.86, p<.035). In terms of test

ordering, physicians were more likely to order any CHD-
appropriate test (OR 1.75, p<.001), a cardiac stress test (OR
1.39, p<.001), or an ECG/EKG (OR 1.75, p<.001) for each
10-point increase in certainty. Independent of certainty,
male and female physicians ordered the same number of
tests (3.1 vs. 3.3, p=.664). However, at 0 certainty, female
physicians would order more tests (2.23 vs. 0.46, p<.001),
and for every 10-point increase in certainty, the number
of CHD tests ordered by male physicians increased more
rapidly than for females (0.46 for males, p<.001 vs. 0.18
for females, p=.023) (see Fig. 2b). With increased diagnos-
tic certainty, physicians were also more likely to write a
CHD-appropriate prescription (OR 1.69, p <.001), and more
likely to request a follow up visit sooner (.77 day sooner per
10-point increase in certainty, p <.004).

3.2. Depression vignette

Relative to CHD, a comparable number of physicians
(93%) correctly diagnosed the condition depicted in the
vignette, but they had higher average certainty for their
depression diagnoses (74.0 vs. 57.9, p<.0001) (Fig. 1). We
found that certainty of depression diagnosis was not signif-
icantly influenced by either patient attributes (gender, age,
race, and SES) or by physician characteristics (gender and
level of experience) (p>0.05 for all comparisons, Table 1).
There was a significant interaction effect between patient
SES and physician gender, with female physicians having
greater certainty with high SES patients than with low SES
(81.5 vs. 68.3) while male physicians were less certain with
high SES patients (67.9 vs. 78.7) (p=.010) (Fig. 2c).

As with CHD, physicians’ certainty levels influenced
their subsequent clinical actions (Table 2a and b). For each
10-point increase in certainty, physicians were more likely
to seek additional information about patients’ psychologi-
cal states (OR 1.33, p=.002), and for the younger patients,
ask more questions about social circumstances (OR 1.18,
p=.031). For each 10-point increase in certainty, physicians
were more likely to write a depression-specific prescrip-
tion (OR 1.72, p<.001), more likely to refer the patient to
a psychiatric professional (OR 2.08, p=.006) and less likely
to refer the patient to another medical (non-psychiatric)
professional (OR 0.83, p=.045).

4. Discussion

We conducted a factorial experiment to derive uncon-
founded estimates of the simultaneous effects of patient
and provider characteristics on the clinical decision-
making process for two common diagnoses: CHD and
depression. While the vast majority of physicians success-
fully diagnosed the conditions depicted in the vignettes,
there was significant variation in their diagnostic certainty,
which was the focus of our analyses. We found that diag-
nostic certainty was influenced by patient race and gender
for CHD but not for depression, and that for both condi-
tions the degree of diagnostic certainty directly influenced
subsequent therapeutic actions.

The scope of this study required the exclusion of some
topics that could provide a springboard for future research
in this area. For various logistical reasons, the study



Table 2
Effect of physicians’ certainty of CHD and depression diagnoses (0-100) on subsequent clinical actions (CDM)
Variable CHD Depression
Change per 10-point 95% confidence p Change per 10-point 95% confidence
increase in certainty interval increase in certainty interval
(A) Effect of diagnostic certainty on clinical actions (CDM) measured as continuous variables (change per 10-point increase in certainty)
Information seeking
Number of questions 0.00 —0.28,0.28 998 0.11 —0.06, 0.28 535
Physical examination
Number of examinations 0.02 -0.15,0.19 .828 0.12 —-0.10,0.34 290
Test ordering
Number of tests for CHD/depression - - - 0.08 0.00, 0.16 .046
Male physician 0.46 0.31,0.61 <.001 - -
Female physician 0.18 0.03,0.33 .023 - -
Follow-up
Time to next appt. (days) -0.77 -1.19, -0.35 .004 0.29 —0.33,0.91 360
Advice giving
Number of pieces of lifestyle advice —-0.06 —-0.17,0.06 274 0.09 0.02,0.11 .010
Variable CHD Depression
OR per 10-point increase 95% confidence p OR per 10-point increase 95% confidence
in certainty interval in certainty interval
(B) Effect of diagnostic certainty on clinical actions (CDM) measured as dichotomous variables (Odds ratio [OR] per 10-point increase in certainty)
Information seeking
4 or more questions 0.78 0.56, 1.09 149 0.97 0.81,1.15 701
Questions about
Pathology 0.92 0.80, 1.07 283 0.90 0.76, 1.07 .240
Medical history 1.10 0.92,1.31 317 0.93 0.80, 1.08 370
Pain 0.97 0.85, 1.11 .675 0.91 0.80, 1.04 .188
Smoking 1.06 0.91, 1.22 456 0.89 0.66, 1.20 445
Alcohol 0.96 0.84, 1.10 569 1.04 0.88,1.22 675
Psychological state 091 0.79, 1.04 .146 133 112, 1.59 .002
Social questions 0.86 0.74,0.99 .035 - -
55-Year-old patient - - - 1.18 1.02,1.38 .031
75-Year-old patient - - - 0.97 0.83,1.13 676
General questions 1.05 0.89, 1.24 553 0.87 0.73,1.03 .105
Physical examination
Complete physical - - - 1.00 0.87,1.15 961
Less experience physicians 0.83 0.65, 1.07 155 - =
More experienced physicians 1.10 0.93, 1.29 274 - -
Test ordering
Order tests for correct diagnosis 1.75 1.35,2.27 <.001 1.24 1.03, 1.39 .021
Stress test 1.39 1.18, 1.63 <.001 = =
ECG/EKG 1,75 1.36,2.26 <.001 - -
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Prescriptions

1.24,2.38 .001

1.72

1.39,2.05 <.001

1.69

Disease appropriate prescription

Referrals

.006
.045

2.08 1.23,3.51

0.83

142
.548

0.94, 1.53

1.20
0.92

Referral to cardiologist/psychiatric professional

Referral to other medical professional

0.69, 1.00

0.71, 1.20

Advice giving

183
747

1.22
0.96

717

0.98

Diet

0.91, 1.62

0.85, 1.12

0.77,1.21

Smoking

490
185
.116
.170
402
.868

0.91, 1.21

1.05
0.89
0.88
0.82
0.90
0.97

Male patients

0.75, 1.06

Female patients

Alcohol

732
265
115
.548

0.96
1.30
1.16
1.87

0.78, 1.19

0.74, 1.03

Relaxation
Exercise
Weight

0.82,2.08
0.96, 1.41

0.62, 1.09

0.70, 1.15

0.24, 14.74

0.64, 1.45
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does not include all the physician information that could
potentially be of interest. Physician gender and level of
experience were included as design factors because pre-
vious research shows that they are relevant to clinical
decision-making. While it would have been ideal to also
vary physician race/ethnicity as a factor in the experimen-
tal design, the small numbers of such physicians available
within the defined specialties, strata, and geographic area
precluded this design. We therefore randomly sampled
the specialties selected so that a representative sample of
minority physicians would be included, thus mirroring the
actual availability of racial and ethnic minority physicians
available to the patient population. For similar reasons
physician recruitment was random with regard to the type
of healthcare setting in which a provider worked, and
the interview did not collect information about the racial
composition of physicians’ typical patient caseloads or the
diagnostic and treatment facilities available to patients.

Due to the experimental design of this study, its primary
focus was on how physicians respond to the standardized
stimulus of the patient in the vignette. For this reason,
as discussed above, significant resources were invested in
the development of a clinically authentic vignette. Fur-
thermore, by randomly assigning physicians to a specific
combination of patient characteristics in a given vignette,
any physician differences based on the above factors that
influenced selection into the study would also be randomly
distributed in the results and therefore not systematically
bias the results. Similarly, while we do not have information
about differences between those who chose to participate
in the study and those who declined, the random assign-
ment of physicians to vignettes assures that selection biases
do not affect the internal validity of the experiment. This
missing information detracts from the generalizability of
the results. Future studies, however, could complement the
present study by examining the effects of such influences
on clinical decisions.

Based on these results, we identify three sets of policy
and research implications. Our findings are consistent with
earlier research showing that physicians have decreased
certainty with some types of patients. However, we expand
this earlier work by also showing that certainty also has
an independent influence on subsequent clinical actions.
The robustness of certainty in these models, particularly
the differential tolerance of uncertainty exhibited by physi-
cians,implies that the policy strategy of reducing gender- or
race/ethnic differences in physicians’ clinical assessments
is not sufficient to reduce overall disparities. While two
physicians may be trained to have the same diagnostic
certainty for a given type patient (say a younger female),
our results show that their responses to that certainty are
different, so that the same younger female patient may
not receive treatment if she is seen by a physician whose
threshold for clinical action is higher than his counterpart.

Therefore, a first policy implication is that, in order to
achieve policy goals concerning the reduction of dispari-
ties, we need to understand and standardize variation in
physicians’ clinical responses to uncertainty (regardless
of who the patient is). Such varied responses to uncer-
tainty should be treated as a separate potential source of
unequal treatment. Reaching this goal may entail deeper
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examination of sociological, cultural, economic, and orga-
nizational contexts that shape decision-making. This type
of approach is commensurate with Fennell’s [17] call to
look beyond the clinical encounter and consider the larger
systems in which healthcare is structured. Intervention
strategies may include establishing organizational moti-
vators (such as insurance reimbursement) to encourage
physicians to take clinical action even if their certainty is
low, at least for potentially life-threatening conditions such
as CHD. A second, clinical, policy implication is that if physi-
cians are aware of this source of bias, they can make a
conscious decision to be more liberal in their ordering of
test and prescriptions that would identify patients who are
at risk—rather than relying on high certainty levels to trig-
ger clinical action, they could consider test ordering even
when their certainty is lower. This strategy may help cir-
cumvent persistent difficulties in trying to teach physicians
to eliminate their differential diagnostic uncertainty.

Physicians had a higher level of certainty for their
diagnoses of depression relative to CHD. While it is diffi-
cult to compare certainty across different case vignettes,
our results are consistent with the concept that physi-
cians may be hesitant to commit to a single diagnosis
(e.g. CHD) at the risk of missing other life-threatening
conditions. In the case of the chest pain symptoms, the
underlying condition is localized to one of several anatomi-
cal systems (cardiac, pulmonary, gastrointestinal, etc.) and
therefore implicates several critical alternative diagnoses
(e.g., pulmonary embolism, aortic dissection). In contrast,
the relatively more benign course of depression, the less
localized symptoms, and the decreased risk of incorrect
diagnosis compared to the case of chest pain, may explain
the greater certainty physicians were able to assign to
their depression vignette diagnoses. This result implies
that certainty varies differentially across conditions, and
therefore physician uncertainty may be more of a prob-
lem for conditions with increased risk for catastrophic
outcomes or with a greater number of alternative diag-
noses. As a result, a third policy-related implication is
that our CHD-related strategies should also be considered
for other potentially catastrophic conditions; clinically and
organizationally, physicians should be encouraged to take
preventive action for these conditions even when their cer-
tainty is low, recognizing that low certainty may reflect
biased responses to individual patients more than true
physiological differences.

Finally, these results suggest possible limitations of
clinical practice guidelines. Prior studies of CDM have
demonstrated that when physicians are less certain, they
are more likely to invoke stereotypical information -
particularly knowledge associated with patients’ social cat-
egories - to help fill the gaps in their knowledge with
information that may be relevant to diagnostic and treat-
ment decisions [19,24,54,55]. This is most likely to occur
when the decision is complex or ambiguous, and the infor-
mation is perceived as relevant to the clinical decision [54].
While physicians may draw from cultural stereotypes to
supplement portions of missing information, “evidence-
based” stereotypes (e.g., base rates) may be particularly
likely to influence treatment decisions because they are
seen as clinically relevant, legitimate sources of informa-

tion, and providers are encouraged to use them under the
rubric of Bayesian decision-making [54]. Following from
ethnographicresearch showing that evidence-based guide-
lines may actually morph through usage into collectively
constructed “mindlines” [56], we are concerned that guide-
lines may have the unintended potential to amplify and
legitimate existing physician bias.
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