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Abstract
Literature on health disparities documents variations in clinical decision making by patient
characteristics, physician attributes, and between healthcare systems. Using data from a vignette-
based factorial experiment of 256 primary care providers, we examine the cognitive basis of
disparities in the diagnosis and treatment of coronary heart disease (CHD). To determine whether
previously observed disparities are due to physicians: (1) not fully considering CHD for certain
patients or (2) considering CHD but then discounting it, half of physicians were explicitly directed
to consider a CHD diagnosis. Relative to their unprimed counterparts, primed physicians were
more likely to order CHD-related tests and prescriptions. However, main effects for patient gender
and age remained, suggesting that physicians treated these demographic variables as diagnostic
features amounting to lower risk of CHD for these patients. This finding suggests potential for
physician appeals to perceived base rates to contribute to the further reification of socially
constructed health statistics.

Extensive research has documented persistent variations in medical practice across a range
of countries and conditions (Gurjeva et al. 2005; Kramer et al. 2003; Pilote et al. 2003;
Weisz, Gusmano, and Rodwin 2004) despite a questionable physiological basis for such
differences. Even when presenting with comparable symptoms, diagnostic and treatment
variation occurs as a function of patient characteristics such as race (Holmes, Arispe, and
Moy 2005; Popescu, Vaughan-Sarrazin, and Rosenthal 2007), age (Holmes et al. 2005;
Martin, Gordon, and Lounsbury 1998), socioeconomic status (Armstrong, Strogatz, and
Wang 2004; Fincher et al. 2004), gender (Arber et al. 2004; Arber et al. 2006), and
comorbidity status (Wexler et al. 2005). They are also a function of provider and system
attributes such as physician gender (Popescu et al. 2007), perceptions of pressure from
patients (Armstrong, Fry, and Armstrong 1991), and practice culture (Curoe, Kralewski, and
Kaissi 2003). Differences in the diagnosis and treatment of coronary heart disease (CHD)
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are especially common. Patient characteristics have been consistently linked to variations in
the treatment and care of CHD (Arber et al. 2004; Barnhart et al. 2006; Harries et al. 2007);
women in particular are treated less aggressively than men in risk assessments and treatment
for coronary conditions (Bird et al. 2007; Crilly et al. 2007). In cases with comparable
symptom presentation, studies have shown differential use of coronary revascularization
services (Popescu et al. 2007), hospitalization for hypertension (Holmes et al. 2005), history
taking (James, Feldman, and Mehta 2006), and differences in attributions of cardiac-related
symptoms (Martin et al. 1998).

From a Bayesian decision making perspective (Gelman et al. 2004), this observed
congruence between epidemiologic base rates and newly diagnosed cases is to be expected
precisely because the (posterior) probability of a condition in any given patient should be
determined relative to the prevalence of the condition in the relevant population (prior
probability). Therefore, for example, if CHD is diagnosed less frequently in women, it is
because women have lower prevalence of CHD in epidemiologic base rates, and this is
assumed to be a straightforward reflection of true biophysiologic differences (Ashby 2006;
Harbison 2006). However, a large body of social science research challenges the
physiological basis of these differences. For example, twice as many women as men aged
45–64 have undetected or “silent” myocardial infarction, suggesting diagnosis in this
population is delayed (Arber et al. 2006; Cohn 1988). In addition, women have poorer
outcomes after acute myocardial infarction after adjusting for clinical covariates (Marrugat,
Gil, and Sala 1999), suggesting differences exist in medical care as opposed to underlying
biology. McKinlay (1996) elaborates in detail a range of issues that implicate clinical
decision making rather than biological differences alone as an explanation for rate
differences in CHD.

Based on this body of work, researchers in several disciplines are examining how cognitive
and social psychological aspects of clinical decision making may contribute to these
variations. Despite the above documentation of differential treatment by gender, age, and
SES, much of this theoretical literature has focused on race-based differences. For example,
van Ryn suggests that racial differences may stem from providers evaluating black patients
more negatively than whites (van Ryn and Burke 2000), Balsa and McGuire suggest that the
problem is one of white physicians having difficulty making sense of minority patients’
symptom presentation and relying on statistical averages of their previous experience with
people from that group (a process they term “statistical discrimination”) (Balsa and McGuire
2001). Additional work has considered the relative contributions of social distance and race
concordance on the outcomes of patient-physician encounters (Cooper et al. 2003; LaVeist
and Nuru-Jeter 2002) and the role of implicit bias in decision making (Green et al. 2007;
Neighbors et al. 2003). Recent debates in sociological social psychology over the existence
of unconscious racism (Quillian 2008) underscore the need to determine how such cognitive
bias may influence actions (Duster 2008). We theorize that similar processes related to
social distance may be relevant to explaining the observed differences in treatment by
patient gender, age, and SES. For example, physicians may have stereotypes about women
or low SES patients that interfere with their interpretation of symptoms, thereby increasing
their reliance on preconceived ideas about those types of patients or aggregate base rates of
disease.

A specific theme in this body of work that provides a theoretical backdrop to the present
analysis is the question of how providers process and integrate patient-specific information
and more general information about types of patients—including whether they can
accurately interpret information from patients who are different from themselves; whether
certain types of patient background characteristics (such as race and gender) tend to override
presenting information (such as signs of disease); and the extent to which physicians are
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able to develop mental prototypes that are independent of their specific experiences with
patients. Taken together, imbalances among these factors can lead to biases and differential
assessments of patients, either purposeful or unintended, and without supporting
physiological evidence.

Cognitive psychologists have also generated significant work in this area, and while we
situate our work within the larger multidisciplinary literature describe above, we draw most
immediately from the work of psychologists on knowledge representation. In the
psychological literature, traditional models of knowledge representation within the realm of
clinical reasoning can be described as “analytic” (Eva 2005). The hallmark of analytic
reasoning is a careful analysis of the relation between signs and symptoms of disease and
diagnoses. Diagnostic reasoning is believed to predominantly involve understanding the
relationship between the features detected and the underlying disorders. These models
(including Bayes’ theorem) assume that physicians are aware of the a priori probability with
which a particular diagnosis may present and the conditional probability associating each
piece of evidence (e.g., signs, symptoms, and diagnostic tests) with the diagnosis.

However, it is also possible to solve many clinical problems through an unconscious
application of prior experience. This form of “non-analytic” reasoning (sometimes referred
to as “pattern recognition”) occurs when physicians unconsciously compare the current case
to those that have been encountered in the past, and use these past experiences to make
judgments regarding the probability that the current case belongs within a particular
diagnostic category (Brooks 1987; Jacoby, Baker, and Brooks 1989; Norman and Brooks
1997). This form of ‘reasoning’ is hypothesized to take place with sufficient automaticity
that it occurs without awareness. The fact that the causes of our behavior/decisions are often
unknown to us [notwithstanding our tendency to provide explanations for said behavior/
decisions (Bargh and Chartrand 1999)] make it necessary to infer the presence of non-
analytic influences from experimentally induced changes in response patterns. Priming tasks
in which diagnostic hypotheses are explicitly provided or withheld provide one such
manipulation that has proven successful for delineating the presence of non-analytic biases
in many clinical decision making (CDM) contexts (Brooks, LeBlanc, and Norman 2000;
Eva and Brooks 2000).

We used a priming manipulation in a factorial experiment aimed at discerning the extent to
which variations in CHD diagnosis and treatment result from physicians not considering
CHD in certain demographic groups versus considering CHD, but discounting it as a
diagnosis. We seek to understand whether CHD variations arise because (a) physicians have
equal certainty of CHD for all types of patients, but treat some demographic factors as
counter-indicative and, thereby, reduce the probability they assign to CHD accordingly, or
whether (b) alternative diagnoses simply come to mind more readily for some patient
groups, thus lowering the likelihood that the clinician will heavily weight the clinical
features indicative of CHD in her decision-making. The unconfounded estimates made
possible by our factorial experiment design allow us to simultaneously measure the
influence of priming for a series of patient and physician attributes that have been shown, as
discussed at the outset, to be significant in extant literature on clinical decision making and
bias.

DATA AND METHODS
We conducted a factorial experiment to simultaneously measure the effects of: (a) patient
attributes (age, gender, race and socioeconomic status); (b) physician characteristics (gender
and years of clinical experience); and (c) cognitive priming status on medical decision
making for an actor “patient” presenting with coronary heart disease in a videotaped
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vignette. A full factorial of 24 = 16 combinations of patient age (55 vs. 75), gender, race
(black vs. white) and socioeconomic status (SES) (lower vs. higher, depicted by current or
former employment as a janitor or school teacher) were used for the video scenarios. One of
the 16 combinations was shown to each physician.

We employed an availability sample to equally fill four design cells (gender by level of
experience). To be eligible for selection, physicians had to: (a) be internists or family/
general practitioners with M.D. degrees (international medical graduates were included); (b)
have graduated from medical school between 1996–2001 or 1960–87 (to obtain clear
separation between higher and lower levels of experience); and (c) be currently working in
primary care in North or South Carolina more than half-time. Due to constraints on study
size and cost, physician race was not included as an experimental factor and physicians were
recruited without regard for race/ethnicity. A letter of introduction was mailed to prospective
participants and screening telephone calls were conducted to identify eligible physicians. An
appointment was scheduled with each eligible participant at his/her office for a one-on-one,
structured interview, lasting one hour. No deception was used in the study: the experiment
was introduced to the physicians as a study of medical decision making (without reference
to CHD) and the vignettes were referred to such and without suggestion that they were real
patient cases.

Half of all physicians were primed (i.e., explicitly directed) to consider a CHD diagnosis.
For those who were designated to be primed, the interviewer read the following cover story
in addition to the regular introduction heard by all participants prior to viewing the vignette:
“The patient in the video was recently on vacation and sought medical advice for her/his
symptoms. The physician mentioned the possibility of coronary heart disease and suggested
s/he see her/his
primarycarephysicianuponreturninghome.”Primingstatuswasassignedatrandomwhenthe
physician was enrolled in the study and the interview appointment scheduled (vignettes were
randomly assigned to participants at the same time).

After viewing the videotaped vignette, physicians were asked to identify “the most likely
condition” and to list additional candidate diagnoses they were considering. For each
diagnostic possibility participants were asked to assign a number indicating their level of
certainty on a scale of 0–100 with 0 indicating no certainty and 100 indicating complete
certainty. They were also asked a series of structured interview questions regarding how
they would treat the patient, with responses being recorded verbatim and coded in-house
after the interview was completed (see Table 1).

The required 256 interviews (16 vignettes x 4 combinations of physician attributes x 2
priming conditions x 2 replications) were conducted over a period of ten months in 2006–7.
IRB approval for the study was obtained and signed informed consents were collected from
each participating physician. Each physician subject was provided a stipend ($200) to
partially offset lost revenue and to acknowledge their participation.

The medical condition (CHD) was selected because: a) it is among the most common and
costly problems presented by older patients to primary care providers (Cohen and Krauss
2003); b) it represents an example of a well-defined organic medical condition; c) it admits a
range of diagnostic, therapeutic and lifestyle actions; and d) it is an extensively studied
condition in which variations in diagnostic and treatment decisions have been repeatedly
demonstrated. The script was developed from several tape-recorded role-playing sessions
with experienced clinical advisors. Patients in the vignette presented with signs and
symptoms suggestive of CHD, including chest pain worsening with exertion, pain in the
back between the shoulder blades, stress, and elevated blood pressure. The vignette scripts,
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including non-verbal gestures, were identical for each vignette condition. Because live
patients do not typically present as clear-cut textbook cases of specific conditions, the
vignette also built in several red herring symptoms potentially indicative of a gastrointestinal
(GI) diagnosis. To this end, the patient also complained of indigestion, feeling worse after a
large or spicy meal, having pain similar to heart burn but unresponsive to antacids, and
feeling full and “gassy.” This was done not specifically to make the physicians’ diagnostic
task more difficult, but to more accurately represent how actual patients present, based on
advice from our clinical advisors. The vignette also incorporates references to the patient’s
mood, including the spouse’s report that the patient has been difficult to be around and the
patient’s self -report of feeling irritated and having decreased energy.

Professional actors were trained under experienced physician supervision to realistically and
consistently portray a patient presenting with these signs/symptoms to a primary care
provider. An advantage of videotapes (over written scenarios) is that potentially relevant
nonverbal indicators (e.g., the “Levine fist” as an indicator of cardiac pain) can be embedded
in the presentation. In a direct comparison of vignettes, standardized patients, and chart
abstraction, Peabody and colleagues (2000) 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 were chart
abstraction results.

Key Variables
Independent variables—Priming is the primary manipulation in our experiment and
provides critical information about the extent to which differential decision making occurs
because physicians do not consider a CHD diagnosis. If priming increases diagnostic
certainty and treatment of CHD, it suggests that physicians more fully consider CHD when
it is explicitly suggested to them. We are predominantly interested in whether or not
differential rates of action on the part of the physician exist in both primed and non-primed
cohorts, as this information is informative in determining whether or not physicians simply
do not consider CHD in some patient groups or discount CHD as a plausible diagnosis. To
study this question we varied select patient and physician characteristics as experimental
factors.

Patient characteristics we selected for inclusion as experimental factors (gender, age, race,
and SES) are consistently associated in extant literature with differential decision making for
various medical conditions, as described above. Based on this evidence, we would expect
physicians seeing vignette patients who are female, younger, black, or lower SES to have
lower diagnostic certainty and be less likely to treat CHD than those seeing patients who are
male, older, white, or higher SES. For CHD in particular, gender and age differences are
highly persistent in extant literature, and often attributed to biological differences despite, as
outlined above, research questioning the physiological basis of that approach.

Previous studies have also shown that physician characteristics, especially gender and level
of experience, independently influence clinical decision making and are therefore also
included as experimental factors in our study. Based on this literature, we expect that male
physicians and/or those with more experience will have higher diagnostic certainty and
increased likelihood of prescribing medications and ordering tests associated with CHD.
However, we expect female physicians and those with less experience to ask more questions
and provide more advice to patients, and have higher certainty for non-CHD diagnoses.

Dependent Variables—Diagnostic certainty is a focal dependent variable in this
analysis, largely because it is known to be a robust predictor of decision making and
treatment actions. Classic work in medical decision making that suggests physicians must
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cross specific test- and treatment-certainty thresholds before taking clinical action for a
patient (Pauker and Kassirer 1980), and recent empirical research on CHD corroborates the
notion that certainty is more important than simply identifying a diagnosis (Lutfey et al.
2008; Lutfey et al. Forthcoming-a). Therefore, the presence of a CHD diagnosis within a full
differential diagnosis is necessary but not sufficient to trigger clinical actions and needs to
be understood in the context of these multiple factors.

Following from Duster’s (2008) observation that we need to establish whether cognitive bias
translates to differential treatment, we conceptualize our remaining outcome variables as
types of clinical actions taken by physicians. Most previous work in this area has focused on
differences in test-ordering or prescriptions, with results showing that the patient and
provider differences described above hold for these outcomes. We therefore expect that
fewer of these clinical actions will be taken on behalf of female, younger, black, lower SES
patients, and by physicians who are female and have less experience. In terms of reducing
observed gender and age disparities in the diagnosis and treatment of CHD, the ordering of
tests and medications for CHD is critical.

We include additional measures of clinical actions that are less frequently addressed in other
studies but provide more fine-grained information about clinical actions, including
information-seeking, physical exams, advice-giving, time to follow-up, and referrals. In light
of physicians’ well-known time constraints and healthcare cost considerations, these
measures are intended to capture a fuller range of actions physicians might take in response
to different diagnostic certainty. For all outcomes, we assume the identical vignette
presentation of essential signs and symptoms of CHD should be sufficient to trigger
comparable diagnostic and treatment decisions for CHD regardless of the epidemiologic
base rate of CHD for the type of patient depicted in any specific vignette. In Bayesian terms,
significant differences across patient types would be evidence of physician priors
overwhelming presenting patient-specific data (Lutfey et al. Forthcoming-b).

Analytic Strategy
Analysis of variance was used to test the main effects and two-way interactions of the design
variables (patient gender, race, age, and SES; physician gender and level of experience; and
priming) on a range of diagnostic and treatment decisions. The balanced factorial design
allows the unconfounded estimation of all main effects and two-way interactions using
analysis of variance. Because the experiment was replicated, a pure error term with 128
degrees of freedom was used to test all effects using analysis of variance. Due to the
challenges of multiple testing, we emphasize consistency across results and focus on
identifying general patterns of physicians paying differential amounts of attention to CHD.
We analyzed 28 variables and would therefore expect, due to chance alone, 1.4 comparisons
to be significant at the 0.05 level. To further facilitate interpretation of results, Tables 2–4
indicate the number of expected and observed significant results.

RESULTS
Mean scores and descriptive information for each variable are reported in Table 1. As
expected, based on the presentation of key symptoms in the vignette, the vast majority of
physicians correctly identified CHD (98.8%) somewhere in their differential diagnosis, with
an average of 6.3 total diagnoses generated by each physician. However, diagnostic certainty
for CHD was much more varied, with an average of 57.4 on a scale of 0–100 and a standard
deviation of 23.0. Similarly, most physicians (98.0%) identified a gastrointestinal (GI)
diagnosis, with an average diagnostic certainty of 54.7 out of 100 (standard deviation of
26.7); mental health diagnoses were also common, identified by 76.6% of physicians with
an average diagnostic certainty of 43.1 (standard deviation of 33.0).
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What is the effect of patient characteristics on CHD decision-making?
Of the four patient characteristics manipulated in the experiment, and as expected, patient
gender and age had the greatest effect on clinical decision making (Table 2). On a scale of
0–100, physicians were an average of nine points more certain of their CHD diagnoses for
men compared to women (61.7 vs. 53.0, p=.002) and also ordered.4 more medications for
the male patients (p=.012). Physicians were also more likely to ask male patients questions
about their smoking (p=.038) and to provide them with more lifestyle advice than they
offered to women regarding smoking, alcohol, and exercise.

For 75-year-old patients, physicians considered more possible diagnoses (6.6 vs. 5.9, p=.
030) but were also more certain of their CHD diagnoses (62.8 vs. 51.9 out of 100, p<.001)
as compared with the younger 55-year-old patients. For younger patients, physicians were
more likely to act on an alternative GI diagnosis by prescribing medications relevant for GI
conditions (including H2 blocker, antacid, anti-emetic, constipation treatment, or proton
pump inhibitor) in 84.4% of cases versus 71.9% of cases for the older patient. Physicians
also provided smoking advice for fully half of the younger patients as opposed to only
31.3% of the older patients (p=.001). For patient race and SES, few significant differences
were observed in main effects and no clear patterns in diagnostic disparities emerged.

What is the effect of physician characteristics on CHD decision making?
Consistent with previous studies reviewed above, we find that physicians’ clinical decision
making varies according to their gender and level of experience, independent of patient
characteristics (Table 3). Compared with patient factors, we observed at least twice as many
significant associations for the physician factors in the experiment.

Female physicians asked more questions on a range of topics, including cardiac symptoms,
pain, smoking, alcohol, and medications, averaging 12.6 questions per patient compared to
an average of 9.8 questions asked by male physicians (p<.001). While male and female
physicians had comparable certainty for CHD, women identified mental health diagnoses in
more cases than their male counterparts (in 82.8% vs. 70.3% of cases, p=0.013), were more
certain of those diagnoses (50.1 vs. 36.1 out of 100, p=0.001), and reported higher
maximum seriousness for their non-CHD diagnoses (91.7 vs. 86.4 out of 100, p=0.039).
Despite these differences, there were no significant differences in test ordering or
prescriptions, but women offered more advice and would wait longer until follow-up,
requesting to see the patient again in 10.02 days, compared to the men’s 7.84(p=.008).

Physicians with a higher level of experience were generally more focused on CHD in their
differential diagnoses relative to their less experienced counterparts. More experienced
physicians asked more frequently about cardiac risk factors and prior GI disease, while less
experienced physicians asked more often about medications and prior cardiac disease.
Physicians with more experience identified only 5.7 possible diagnoses compared with 6.8
listed by less experienced physicians (p=0.001), and listed a mental health diagnosis in only
67.2% of cases compared to 85.9% of cases for less experienced physicians (p<.001).
Similarly, more experienced physicians had lower certainty for their GI diagnoses (49.4 vs.
60.0 out of 100, p=0.001) and the maximum seriousness of any of their alternative diagnoses
was lower than for less experienced physicians (85.8 vs. 92.2 out of 100, p=0.014).

As with physician gender, these differences did not translate to significant differences in test
ordering; however, less experienced physicians were more likely to prescribe a GI
medication (in 83.6% of cases vs. 72.7%, p=0.033). Furthermore, while less experienced
physicians provided more advice to patients, they also waited longer than their more
experienced counterparts to follow-up (9.85 vs. 7.98 days, p=.046).
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What is the effect of priming on CHD decision-making?
The priming manipulation in our experiment significantly affected several clinical actions
related to CHD, independent of patient and physician characteristics (Table 4). Physicians
who were primed asked questions about smoking and diet, and provided advice about
exercise, more often than their unprimed counterparts. Primed physicians ordered cardiac
tests in 100% of cases (vs. 95.3% of unprimed physicians, p=0.002), while only ordering GI
tests in slightly more than half of the cases (52.3% vs. 70.3% of unprimed physicians).
Primed physicians were also much more likely to prescribe some type of cardiac medication
(75.8% vs. 57.8% of cases, p=0.001).

As discussed at the outset, a critical question is the extent to which patient variables such as
gender and age interact with the priming manipulation. If the gender difference, for
example, disappeared when physicians were primed, it would suggest that they were not
fully considering CHD for some patients when not prompted to do so. Of the 112 possible
interactions (28 questions * 4 patient variables), only 8 were statistically significant with no
consistency in the pattern of the effects, thus suggesting that the interactions are attributable
to chance. The lack of interactions leading to the elimination of age and gender disparities
suggests that the disparities observed were generated even when the plausibility of CHD was
deliberately considered.

DISCUSSION
Despite extensive research into patterns of health disparities and the specific contributions of
physicians’ clinical decision making to observed differences, much remains to be
investigated about the cognitive processes that underlie such associations. Efforts to
understand social psychological sources of bias in decision making have proliferated in
recent years and made important contributions to our understanding of how stereotyping,
prejudice, and uncertainty operate in a medical context. However, this type of work is often
constrained by difficulty in making unconfounded causal estimates (particularly
disentangling the effects of patient race and SES), as well as inability to determine the extent
to which physicians purposely discount the risk faced by certain types of patients. As a
result, it remains ambiguous whether variation arise because physicians tend not to consider
CHD diagnoses for some types of patients (especially women and younger patients), or if
they consider it and then discount it.

Our study addresses these questions by using an experimental priming manipulation to
determine the extent to which physicians discount CHD risk in their clinical decision
making for some types of patients even when prompted to deliberately consider CHD. The
results illustrated in Table 4 suggest that priming had the desired effect of leading physicians
to more fully consider CHD as a diagnostic possibility. The lack of interaction between this
variable and patient characteristics suggests that the extent to which CHD is considered a
diagnosis worth acting upon is directly influenced by the patient and physician
characteristics rather than that CHD does not come to mind as readily with certain
demographic groups. Despite the main effect of priming, the priming manipulation did not
eliminate disparities in how patients from different groups were diagnosed and treated—that
is, gender and age based differences remained. This result suggests that physicians treated
the demographic variables of age and gender as diagnostic features that amounted to lower
risk of CHD despite identical presentation of CHD symptoms. Despite extensive literature
on race and SES differences, we did not observe significant results for these patient
characteristics, either as main effects or in interactions with priming. This result suggests
that physicians did not rely on these characteristics as diagnostic features, a pattern
consistent with existing epidemiologic information about CHD prevalence. It may be that
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those characteristics would be significant for a condition with larger race and SES
differentials, such as diabetes.

Beyond the priming effects, our results corroborate previous work showing that physician
gender and level of experience influence clinical decision making. Both women and less
experienced physicians tend to ask more questions, and while their diagnostic certainty for
CHD is comparable to their male and more experienced counterparts respectively, they are
more likely to consider mental health diagnoses and allow more time to pass before seeing
the patient for follow-up. By contrast, male and more experienced physicians appear more
focused on CHD than alternative candidate diagnoses, and requested a shorter period to
follow-up. These differences persisted regardless of patient characteristics and whether the
physician was primed.

While patient and physician attributes predicted some expected differences in diagnostic
certainty and some types of clinical actions, these factors were not associated with
differences in CHD-related test or medication ordering. At the same time, priming led to
differences for both of these outcomes, but not for diagnostic certainty (for CHD, GI, or
mental health diagnoses). Previous work shows that diagnostic certainty is highly predictive
of test and medication ordering, yet these results suggest that (net of the gender and age
effects outlined above) a physician’s consideration of a CHD diagnosis may be more
important than having high certainty about it in terms of a patient receiving treatment.

We took four precautionary steps in an attempt to minimize possible threats to external
validity. First, considerable effort was devoted to ensuring the clinical authenticity of the
videotaped presentation. This was achieved by basing the scripts on clinical experience,
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 (89.8%
considered them either very typical or reasonably typical). Third, the doctors viewed the
vignette 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
outset to view the patient as one of their own patients and to respond as they would typically
respond in their own practice.

The clinical and policy implications of these results are significant and far-reaching, yet
highlight the need for a nuanced approach. On one hand, encouraging physicians to more
fully and routinely consider CHD diagnoses may result in greater CHD-relevant testing and
prescriptions, while at the same time limiting the pursuit of unnecessary testing and
treatment for alternative possibilities (such gastrointestinal conditions). On the other hand,
this type of approach will not solve the problem for all types of patients. Specifically, the
observed gender and age disparities will not be resolved by training doctors to more
thoroughly consider CHD for these populations given physicians appear to discount CHD
diagnoses in these types of patients even when prompted to consider a CHD diagnosis. If
CHD is under-valued in certain patient populations (and by certain physician populations) as
a result of explicit and analytically applied decision rules, the most effective policy strategy
will need to address inaccuracies in those decision rules, which could include either
clarifying the real distribution of the clinical phenomenon of interest (if, for example, the
perceived CHD risk for women was lower than actual epidemiologic base rates) or
discouraging over-reliance on prior probabilities to determine risk when the presenting
symptoms suggest the risk is higher. If, in contrast, the biases in diagnostic rates are the
result of implicit (i.e., non-analytic) discounting of particular diagnoses, the optimal public
policy strategy is more likely to involve an emphasis on patient-specific feedback that will
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allow physicians to be more aware of the discrepancies between their expectations about
disease distribution and reality. These principles could be practically implemented through a
range of media, including revised clinical practice guidelines for CHD, physician education
and training, or increased use of some types of information technology.

While this study answers so me important questions regarding physicians’ cognitive
reasoning processes, it also points to additional opportunities for future research. For
example, to what extent are physicians accurate in their perceptions of published CHD base
rates? In the absence of this information, it is difficult to disentangle the extent to which
physicians’ analytic decisions result from inaccurate knowledge of existing base rates versus
accurate knowledge of rates accompanied by inappropriate weighting of prior probabilities
in determining the likelihood of a condition for a given type of patient. Similarly, to what
extent are observed gender and age patterns a function of discounting based on demographic
characteristics versus other types of assessments for which demographics act as proxy
indicators? Policy interventions of the sort described above will have limited utility if, for
example, the demographic characteristic of gender is interpreted by physicians less a marker
of biologic difference and more as a proxy for gendered social behaviors that are seen as
relevant for health behavior and medical treatment (Lutfey et al. 2008). Finally, we expect
that these results may vary by condition, so that conditions that are less life-threatening than
CHD, less “silent,” or whose treatments are more reliant on lifestyle change may involve
different cognitive processing (such as depression or diabetes). Considered in conjunction
with policy reports calling for increased attention to the role of clinical decision making in
health disparities (Institute of Medicine 2001; Institute of Medicine 2003), these results
underscore the importance of examining the social and psychological processes embedded in
clinical decision making and the ways those results are related to epidemiologic rates of
disease. To the extent that prior assumptions about likelihood of risk override presenting
symptoms, physicians remain at increased risk for not only missing potentially life-
threatening diagnoses with individual patients, but also for contributing to the reification of
bias in some types of health statistics. In a decision making environment largely dominated
by Bayesian models (Ashby 2006), there is a continued and pressing need for sociological
and social science perspectives to unravel these associations.
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Table 1

Descriptive information of study outcome variables. (All questions were asked in an open-ended format as
written below and coded into closed categories after the interview.)

Questionnaire Items & Variable Names Scoring Mean

Questions:
In addition to information elicited in the vignette, what other information would you like to obtain before deciding what’s going on with the
patient today?

 # of questions 0–34 11.191

 Cardiac risk factors (including hypertension, hyperlipidemia; vascular disease; diabetes
status)

proportion reporting yes 0.586

 Cardiac symptoms (including shortness of breath; palpatations; edema) proportion reporting yes 0.359

 Pain (any questions on pain symptoms) proportion reporting yes 0.289

 Smoking (any questions on smoking status) proportion reporting yes 0.676

 Alcohol (any questions on alcohol usage) proportion reporting yes 0.309

 Diet (any questions on diet) proportion reporting yes 0.102

 Medications (any questions on meds) proportion reporting yes 0.473

 Prior cardiac disease (any questions on history of cardiac problems) proportion reporting yes 0.352

 Prior GI disease (any questions on history of GI problems) proportion reporting yes 0.262

Diagnosis:
We recognize that you might be considering several possible diagnoses for this patient. Which do you think is the most likely condition?

 # of diagnoses 2–19 6.289

 CHD proportion reporting yes 0.988

 Gastrointestinal diagnosis proportion reporting yes 0.980

 Mental Health diagnosis proportion reporting yes 0.766

Certainty:
Using a scale of 0–100, with 0 indicating no certainty and 100 indicating complete certainty, how certain are you that this patient has
[CONDITION]?

 CHD certainty 0–100 57.367

 Mental Health certainty 0–100 43.113

 GI certainty 0–100 54.734

 Maximum seriousness of alternative diagnoses 0–100 89.012

Tests:
Which tests or lab work would you order today?

 Cardiac test ordered (stress test, EKG) proportion reporting yes 0.977

 GI test ordered (abdominal/pelvic CT scan, endoscopy, colonoscopy, liver function &
others)

proportion reporting yes 0.613

Medications:
Which medications would you prescribe today?

 # of medications 0–7 2.238

 Cardiac meds proportion reporting yes 0.668

 GI meds proportion reporting yes 0.781

Advice:
What specific advice would you offer this patient today?

 # of pieces 0–15 4.129

 Smoking proportion reporting yes 0.406
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Questionnaire Items & Variable Names Scoring Mean

 Alcohol proportion reporting yes 0.215

 Diet proportion reporting yes 0.699

 Exercise proportion reporting yes 0.379

 Reduce stress proportion reporting yes 0.242

Follow-up:
Would you want to see this patient again for follow-up? [If YES,] how soon would you like to see this patient again?

 Time to follow-up 0–42 days 8.908
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Table 4

Analysis of variance results for main effects of priming status on CDM

Clinical Decisions & Actions
Physician Priming Status

No Yes

Questions # of questions 10.945 11.438

Cardiac risk factors 0.523 0.648

Cardiac symptoms 0.328 0.391

Pain 0.313 0.266

Smoking 0.609 0.742*

Alcohol 0.313 0.305

Diet 0.055 0.148*

Medications 0.445 0.500

Prior cardiac disease 0.391 0.313

Prior GI disease 0.266 0.258

Diagnosis & Certainty # of diagnoses 6.563 6.016

CHD certainty 55.438 59.297

Mental Health Dx 0.797 0.734

Mental Health certainty 45.383 40.844

GI certainty 54.289 55.180

Max seriousness of alternatives 88.750 89.273

Tests Cardiac test ordered 0.953 1.000*

GI test ordered 0.703 0.523**

Medications # of medications 2.180 2.297

Cardiac meds 0.578 0.758**

GI meds 0.820 0.742

Advice # of pieces 4.016 4.242

Smoking 0.422 0.391

Alcohol 0.242 0.188

Diet 0.672 0.727

Exercise 0.320 0.438*

Reduce stress 0.250 0.234

Next Appointment Time to follow-up 9.081 8.740

Expected significant 1.4

Observed significant 6

Notes: P-values are from two-sided tests,

*
denotes significance at the p<0.05 level,

**
denotes significance at the p<0.01 level,
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***
denotes significance at the p<0.001 level.
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