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Abstract
Objective—To determine the feasibility of high-fidelity simulation for studying variation in ICU
admission decision making for critically ill elders with end-stage cancer.

Design—Mixed qualitative and quantitative analysis of physician subjects participating in a
simulation scenario using a hospital set, actors, medical chart, and vital signs tracings. The simulation
depicted a 78 year-old man with metastatic gastric cancer, life-threatening hypoxia most likely
attributable to cancer progression, and stable preferences to avoid ICU admission and intubation.
Two independent raters assesed the simulations and subjects completed a post-simulation web-based
survey and debriefing interview.

Setting—Peter M. Winter Institute for Simulation Education and Research at the University of
Pittsburgh.

Subjects—27 hospital-based attending physicians, including 6 emergency physicians, 13
hospitalists, and 8 intensivists.

Measurements and Main Results—Outcomes included qualitative report of clinical
verisimilitude during the debriefing interview, survey-reported diagnosis and prognosis, and
observed treatment decisions. Independent variables included physician demographics, risk attitude,
and reactions to uncertainty. All (100%) reported that the case and simulation were highly realistic,
and their diagnostic and prognostic assessments were consistent with our intent. Eight (29.6%)
physicians admitted the patient to the ICU. Among the 8 physicians who admitted the patient to the
ICU, 3 (37%) initiated palliation, 2 (25%) documented the patient’s code status (DNI/DNR), and 1
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intubated the patient. Among the 19 physicians not admitting to the ICU, 13 (68%) initiated palliation
and 5 (42%) documented code status. Intensivists and emergency physicians (P=0.048) were more
likely to admit the patient to the ICU. Years since medical school graduation were inversely
associated with the initiation of palliative care (P=0.043).

Conclusions—Simulation can reproduce the decision context of ICU triage for a critically ill
patient with terminal illness. When faced with an identical patient, hospital-based physicians from
the same institution vary significantly in their treatment decisions.
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One third of patients with metastatic cancer who die in the hospital are admitted to the ICU
[1]. Such admission may occur despite very low expected clinical benefit, a promulgated
criterion for admission refusal [2–4]. ICU admission decisions are influenced by resource
availability [5–7] and physician prognostication [8], values [9,10], and communication
processes with respect to discussing patient prognosis and eliciting treatment goals [11,12].
Increasingly, ICU admission decisions for critically ill patients are made by emergency
physicians, hospitalists, and intensivists who do not have established relationships with the
patient, adding levels of complexity to communication and decision making. Effective decision
making now requires the rapid establishment of rapport and assessment of patient/family
understanding of prognosis and goals of care.

Although there have been observational studies of physician communication [13] and decision
making [14] focused on withholding or withdrawing life-sustaining treatments once in the ICU,
there have been few studies of ICU admission decisions. Those that have been published focus
on patient-specific clinical factors and outcomes associated with denial of ICU admission [7,
15–17]. Most of these studies were performed in Europe where limited ICU bed availability
demands tight triage. None of them focused on the communication and decision making
processes that impact treatment decisions and directly affect patient, family, and clinician
outcomes [18].

The purpose of the current study was to assess whether simulation is a feasible way of studying
variation in ICU admission decision making for a critically and terminally ill patient.
Simulation offers several strengths over naturalistic observation of “real-world” decision
making, including efficiency and automated data capture; avoiding patient privacy violations
and complexities of consent during critical illness; and standardizing the clinical and
psychosocial aspects of a case in order to isolate physician-specific determinants. The use of
standardized patients and clinical simulation for education and evaluation are well-established
methods for the assessment of simple communication tasks, like taking a history or breaking
bad news, and time-pressured technical skills, such as running a code or intubating a difficult
airway [19,20]. However, simulation has not previously been used to study the time-pressured
communication and decision scenario of ICU triage for a critically and terminally ill patient.
To simulate this context, we augmented simulation technology with trained actors. This study
reports qualitative assessments of the verisimilitude of a simulation to depict that decision
context and a quantitative summary of physician treatment decisions and their correlates.

MATERIALS AND METHODS
This is a mixed qualitative-quantitative study of hospital-based physician subjects’ simulation
encounter at the University of Pittsburgh Peter M. Winter Institute for Simulation Education
and Research (WISER). The scenario was depicted on a hospital set (emergency department
set for emergency physicians, ward set for hospitalists and intensivists) by trained patient
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simulators (actors) playing the patient and his wife, with clinical data provided by an electronic
medical record-based chart and bedside vital signs tracings on a monitor. We summarize
recruitment and data collection procedures in the Figure.

Simulation
Case Development—A multi-disciplinary team of physicians, including specialists in
general internal medicine, palliative care, oncology, critical care, emergency medicine, and
pathology contributed to case development. The case depicted a 78 year-old man with
metastatic gastric cancer transferred to the hospital from a local nursing facility for shortness
of breath. The clinical components of the case, including vital signs tracings, were refined in
a series of pre-tests with 3 physician subjects using Sim-Man® technology alone. (SimMan®
is a portable patient simulator with realistic anatomy and clinical functionality produced by
Laerdal.) We then trained experienced patient simulators (actors) to play the roles of the patient
and his wife based on a detailed symptom and psychosocial profile, and developed an electronic
medical record-based chart containing all inpatient summaries, laboratory, pathology, and
radiography reports over the last 6 months, inclusive of the patient’s full cancer course. We
again pre-tested the simulation scenario with 2 physician subjects, using the actors
accompanied by the chart and bedside vital sign tracings on a monitor (controlled by the
SimMan® computer).

Clinical Scenario—We asked each physician to imagine that he or she had been called to
the bedside by a nurse who was concerned about a gradually increasing oxygen requirement,
increased respiratory rate, tachycardia, hypotension, and decreased oxygen saturation. Based
upon University of Pittsburgh Medical Center policy, the patient would meet clinical criteria
for a “condition C” (crisis intervention to summon a medical emergency team) and ICU
admission. The chart revealed widely metastatic gastric cancer, including lymphangitic spread
in the lungs, a spiral CT negative for pulmonary embolism, the assessment of the admitting
physician that the shortness of breath and hypoxia were most likely due to cancer progression,
though a possible pneumonia was being treated empirically, and a discharge summary 3 weeks
prior from a 3-month hospital stay complicated by prolonged mechanical ventilation. The chart
contained no advance care plan; however, if probed, the patient and wife would reveal that
their underlying goal for care is comfort and that they have a preference for avoiding re-
admission to the ICU, mechanical ventilation, and cardiopulmonary resuscitation. Responses
to common questions were scripted; otherwise, the simulators were trained to follow response
principles. We provide a screen shot of the video file depicting the room, vital signs tracing,
and data capture and more detailed information about the simulation in an Appendix.

Subjects
We recruited emergency physicians from the Department of Emergency Medicine, hospitalists
from the Division of General Internal Medicine, and intensivists from the Department of
Critical Care Medicine at the University of Pittsburgh through in-person presentations at
respective faculty meetings, e-mails to Department distribution lists, and calls or visits to
physicians’ offices. At our institution, these 3 classes of physicians make decisions to admit
patients to the ICU; only infrequently are decisions made by emergency physicians or
hospitalists blocked by the intensivist on duty, which may occur if the patient does not meet
clinical criteria for illness severity (i.e., not “sick enough”).

Data Collection
Two independent raters (AEB, HH) observed each simulation live and used a checklist to record
physician decisions, represented by statements to the patient (“I’m going to turn up your oxygen
now”) or to the investigator controlling the simulation (“I’d like to request a non-rebreather
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with 100% FiO2”). The primary outcome assessed by the raters was the ICU triage decision;
secondary outcomes included diagnostic, therapeutic, and consultation requests during the
simulation, and the final treatment plan. If subjects did not tell the patient the treatment plan
explicitly before leaving the room, an investigator (AEB) asked the subject upon exit what his/
her treatment plan would be. Disagreements between raters were resolved through discussion.

At the completion of the simulation experience, each subject completed a web-based survey
to collect demographic information (age, sex, year of medical school graduation, specialty,
year of residency and/or fellowship completion, years at University of Pittsburgh), perceptions
of the simulated case (diagnosis underlying current decompensation, probability of surviving
the current hospitalization, probability of 3-month survival, perception of the patient’s goals
of care), risk attitude (modified 2-item Nightingale instrument [21,22]), and responses to
uncertainty (15-item Gerrity instrument) [23,24].

After completion of the survey, one investigator (AEB) conducted a debriefing interview,
asking each subject to provide a narrative report of their perceptions of the case verisimilitude.
We assessed feasibility by the observed willingness of each physician to “suspend disbelief”
and engage fully in the role-play, subjective reports of their experience during the debriefing
interview, and survey items assessing the physicians’ diagnosis and prognosis for the case.

Analyses
One investigator (AEB) qualitatively assessed each physician’s report of case verisimilitude
during the debriefing interview. A second investigator (HH) confirmed these qualitative
assessments by listening to an audio recording of the interview. Both investigators also
qualitatively assessed each physician’s open-ended response to the survey question “What is
the cause of the patient’s current clinical deterioration?” to assess whether or not they identified
cancer and the most likely culprit. There were no disagreements between investigators in their
qualitative assessments of verisimilitude or diagnosis. We summarized subject characteristics,
physician perceptions of prognosis, and simulation outcomes descriptively, using means and
percentages. Because of the small sample size, we used non-parametric Mann-Whitney sign
rank tests and Fisher’s exact tests, as appropriate, and explored only univariable, not
multivariable, relationships between predictor variables and the primary outcome: ICU
admission, and two secondary outcomes: palliation of dyspnea and documentation of code
status. The variables role, residency, and fellowship were highly overlapping, as were age and
years since medical school graduation, so we selected role and years since graduation as
predictor variables. All statistical analyses were performed using STATA 9.0 (College Station,
TX).

Human Subjects
The protocol, which required deliberate omission of the specific study outcome (ICU triage)
from the consent form, was approved by the University of Pittsburgh Institutional Review
Board. Subjects completed written informed consent with the understanding that they were
participating in a study of treatment decisions for critically ill patients made by hospital based
physicians who do not have an established relationship with the patient. After completing the
simulation, each subject was debriefed with full details of the study aims and invited to
withdraw participation after this disclosure.

RESULTS
Subjects

From among 118 eligible physicians, 31 volunteered and 27 completed the simulation. All
physicians who were approached personally by the principal investigator (AEB) agreed to
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participate; those who did not volunteer did so passively (by ignoring “blast” e-mails; only 1
physician actively refused to participate by saying “no” to an e-mail); and 4 volunteers could
not be scheduled due to time constraints.

We describe the sample of 27 subject physicians in Table 1. All hospitalists were general
internists; one had sub-specialty training in palliative care. The intensivists were
heterogeneous, including 3 internal medicine-, 2 general surgery- , 2 anesthesiology-, and 1
emergency medicine-trained physician(s). Overall, their mean age was 41 years, with an
average of 15 years since medical school graduation and 10 years at the University of
Pittsburgh. Two-thirds were men and over 80% were white. Most were risk averse over gains
and losses.

Qualitative Assessment of Verisimilitude
All (100%) reported that the case and simulation were highly realistic, as described by one
subject during the debriefing interview:

It was very realistic, uh, it definitely, uh, emotionally evoked the same response as I
would have in a clinical scenario and it did not feel the least bit contrived. It was good.
Good simulation. I thought it was realistic. It had a lot of face validity, um, I didn’t
think it was far-fetched…I have seen – been in situations like this and I found myself,
uh, feeling the same emotions that I do clinically – um, fear to say death, fear of saying
you’re going to die, alluding to it in general terms, um, probing gently to see how far
the patient understands his or her condition. Um, I found myself doing all those same
automatic things I do in real practice.

Another subject explained: “Very quickly [after entering the room] it became real…I was
thinking that, um, this patient was critically ill and either that he had to go to the ICU or we
had to decide that we were going make him comfort measures.” Additionally, subjects’
diagnostic and prognostic assessments were consistent with our intent. Specifically, the
majority (78%) of physicians explicitly identified cancer as the probable underlying cause of
the patient’s dyspnea; 6 (22%) did not mention cancer in their differential, instead implicating
acute derangements such as pneumonia, sepsis, and pulmonary embolism. In response to the
closed-ended survey question about prognosis with probabilities provided in 10% increments,
12 (44%) of the physicians estimated that the patient’s probability of surviving the
hospitalization was 0–9%, 11 (41%) estimated it as 10–19%, 2 (7%) as 20–29%, 1 (4%) as
30–39% and 1 (4%) as 50–59%. Twenty-three (85%) estimated that the patient’s probability
of surviving beyond 3 months was 0–9%, 4 (15%) estimated it as 10–19%.

Descriptive Summary of Treatment Decisions
During the simulation, 8 (30%) of the physicians initiated non-invasive positive pressure
ventilation. For their final treatment plan, 8 (30%) admitted the patient to the ICU. Among the
8 physicians who admitted the patient to the ICU, 3 (37%) initiated palliation for dyspnea, 2
(25%) documented the patient’s code status (DNI/DNR), and 1 intubated the patient. Among
the 19 physicians who did not admit the patient to the ICU, 13 (68%) initiated palliation for
dyspnea and 5 (42%) documented code status.

Predictors of Treatment Decisions
In univariable, non-parametric tests of association, intensivists and emergency physicians were
more likely to admit the patient to the ICU (p=0.048), and years since medical school graduation
were inversely associated with the initiation of palliation (p=0.043); there were no predictors
of code status documentation (Table 2). Risk attitude and reactions to uncertainty were not
correlated with any of the decision outcomes. We did not explore the relationship between
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prognostic estimate and treatment plan because these estimates were obtained after the
simulation and were thus contingent upon the chosen treatment plan.

DISCUSSION
In this pilot study of 27 experienced hospital-based physicians from one academic medical
center, we established that simulation technology augmented by simulated patients is a feasible
method for studying physician decision making for critically ill patients in time-pressured
situations. Subjects uniformly endorsed the realism of this particular clinical scenario and
reported the experience of “suspension of disbelief” that enabled them to engage with the
simulated patients and treat the encounter as if it were real. This highly promising technology
allowed us to standardize clinical and psychosocial aspects of the case in order to measure
physician-specific attributions of decision making; to circumvent the ethical and logistical
barriers to studying decision making in the “real” world; and to capture high quality data for
analyses.

Although the patient and his wife had stable and informed preference for avoiding ICU
admission, mechanical ventilation and cardiopulmonary resuscitation, when study physicians
were confronted with dyspnea, hypoxia, and hypotension, they varied substantially in their
decision to either admit the patient to the ICU for respiratory intubation or retain the patient
on the floor, usually in anticipation of death. Only 13 (48%) physicians fully treated patient
and in accordance with his goals and preferences (not admitting him to the ICU and initiating
palliation for his dyspnea). The only significant predictors of behavior in this small sample
were that intensivists and emergency physicians were more likely than hospitalists to admit to
the ICU and those who had been more recently trained were more likely to initiate palliation
for dyspnea.

It is important to note that physicians who admitted the patient to the ICU did not simply fail
to ascertain the patient’s preference for avoiding ICU admission; indeed 75% admitted the
patient to the ICU despite ascertainment of his preference not to be admitted. Such overruling
or disavowal usually focused on the goal of “stabilizing” the patient; it mostly involved the
physician’s stipulation that a trial of aggressive treatment was warranted, but sometimes the
stipulation that the ICU was better suited for providing attentive palliative care. Our detailed
qualitative analyses of the simulation encounters and the physician debriefing interviews to
elucidate physician rationalizations are beyond the scope of the current manuscript.

The findings from the current study add physician specialty (and likely other unmeasured
idiosyncrasies) to the known list of influences on ICU admission decisions, including ICU bed
availability [5–7], inaccuracy in prognostication [8], and patient age and comorbidity [7,15–
17]. Our study raises additional concerns about variations in palliation and code status
documentation. Although the promise of evidence-based medicine has increased our
expectations of uniform care delivery, most clinical decisions still fall outside of the purview
of nationally-promulgated guidelines. Decisions that reflect patient values, sometimes called
preference-sensitive care, need to be discovered through negotiation between doctors and
patients. However, our study demonstrates that doctors faced with a “life and death”
preference-based decision do not reliably engage in this negotiation and thus come to different
treatment decisions. This underscores the importance of better understanding and targeting
physician communication and decision making for intervention in such situations – a goal best
achieved in the simulation setting. Simulation-based training is a promising new approach for
improving complex cognitive skills in high-stress situations [25–29].

Our findings are consistent with many prior studies implicating physicians’ role in observed
variations in treatment. Many vignette-based studies have documented variation in decision
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making across heterogenous samples of physicians to understand such phenomena as regional
and cross-national variations in aggregate spending and procedure use [22,30,31], racial
variations in health care utilization [32], and variations in willingness to withhold or withdraw
life-sustaining treatments [33–37]. Observational studies, such as Cook and colleagues’ multi-
center study of 15 ICUs across the US and Canada found that the physician's perception that
the patient preferred not to use life support, the physician's predictions of a low likelihood of
survival in the intensive care unit and a high likelihood of poor cognitive function were among
the strongest determinants of the withdrawal of ventilation in critically ill patients, not age or
the severity of the illness and organ dysfunction [14]. This finding was disturbing because the
5-center Study to Understand Prognoses and Preferences for Outcomes and Risks of Treatment
(SUPPORT) trial and many other studies raise strong doubts about accuracy of physicians’
beliefs about patient preferences [38]. Another observational study of 9 intensivists in a single
center by Garland and colleagues demonstrated that individual physicians had more influence
on costs than all other variables except the severity and type of acute illness, with average daily
discretionary costs varying 43% across physicians [39].

Our power to draw conclusions about the mechanisms underlying physician-specific variation
in decision making is limited by our small pilot sample and the abbreviated collection of data
about study subjects. Nonetheless, the fact that decision making was influenced by specialty
and years since graduation from medical school suggests that training, experience or social
norms may play a role. Further study of these factors is clearly warranted. Our primary aim,
however, was to demonstrate feasibility, and in this effort we have been successful. Although
it may be considered a limitation that our subjects were recruited from a single academic
medical center, impairing generalizability, this design feature could also be seen as a strength,
given that we found substantial variation despite physicians’ practice within a single facility
governed by the same formal norms. It is possible that physician behavior in the simulation
was not identical to the way they might have behaved in a “real” clinical scenario, particularly
if they were aware of the investigators’ interests in end-of-life ICU use and patient-doctor
communication. If anything, this would bias our findings towards more patient-centered care.
Indeed, two participants wondered during their debriefing interview whether in a real case they
might have reflexively admitted to the ICU rather than exploring treatment preferences and
offering palliation in a ward bed. Despite these limitations, ours is the first study to our
knowledge to use simulation to explore physician variation in ICU admission decision making.

CONCLUSIONS
Simulation can reproduce the decision context of ICU triage for a critically ill patient with
terminal illness. When faced with an identical patient, hospital-based physicians from the same
institution vary significantly in their treatment decisions. Skills-based training using simulation
may offer an opportunity for physicians to practice and improve time-pressured communication
and decision making tasks to reduce variation and better align with patient treatment
preferences.
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APPENDIX – SIMULATION DETAILS
The case was presented to each subject as a “bullet,” supported by printed, typed components
of an electronic medical record (EMR), including admission history and physical (H&P for
inpatient physicians; ED evaluation for emergency physicians) including assessment and plan;
laboratory and radiology reports for the current admission and the prior admission; discharge
and operative summary from the discharge 3 weeks earlier, and a pathology report. Radiology
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reports for chest radiographs, chest, abdomen, and pelvis computed tomography for the current
and prior admission were drawn from de-identified reports from a patient in the University of
Pittsburgh Medical Archival System (MARS); other materials were fictional, but modeled
upon the EMR reports of one investigator’s (LE) patients.

We instructed the subjects to treat the interaction as they would a real encounter. The only
exception was that the subjects were allowed to ask the investigator controlling the simulation
(AEB) for information that could not be obtained from the patient or wife (e.g., physical
examination findings), or for treatments (e.g., increased oxygen, fluid bolus). The only new
information provided in response to subject query was physical examination findings; all other
requests, such as for new laboratory or radiographic tests, were met with the response “the test
results are unchanged from the most recent information available in the chart.”

The patient’s primary symptoms were progressive dyspnea, air hunger, and anxiety without
pain. If probed, the wife and patient would report that they understood from the oncologist at
their last visit 1 week ago that the cancer was metastatic and that there were no treatment options
to slow the progress of the cancer; that their underlying goal for care is comfort; and that they
have a preference for avoiding re-admission to the ICU, mechanical ventilation, and
cardiopulmonary resuscitation based upon their recent experience with a complicated 3-month
hospital admission requiring prolonged mechanical ventilation. Upon specific questioning, the
wife would report that they had a “living will” at home and that the patient had a “do not
resuscitate” order in the nursing home (neither of which were transmitted with the patient).

Responses to common questions were scripted; otherwise, the simulators were trained to follow
response principles. They only answered directly posed questions; otherwise, the wife was to
mirror the physicians’ statements. For example, if the doctor said: “If we admit your husband
to the ICU, we can fix his low oxygen level and help his breathing,” the wife was to respond
“Is that what you are suggesting?” If the physician strongly recommended a course of action,
the wife was to acquiesce; if the family was given more than one treatment option, they would
ask the physician to explain the options in detail and then choose the least intensive option.

The vital signs tracings, reflecting steady deterioration over the simulation, were unresponsive
to all interventions ordered by physicians, with the exception of narcotics, which decreased
respiratory rate. The patient’s level of consciousness waned slowly over time, and more
abruptly with administration of narcotics. If the physician ordered non-invasive positive
pressure ventilation (BiPAP), the investigator told the subject over the microphone “We’ve
begun BiPAP. Now, imagine 3 hours have elapsed. The patient’s vital signs are as you see
them now [unchanged] and he’s not tolerating BiPAP. He wants it off.” We halted the
simulation when the physician articulated a plan and left the room or 30 minutes elapsed,
whichever came first.
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Figure. Figure, Recruitment and study design
Among 118 eligible attending physicians at one institution, 31 volunteered and 27 completed
study data collection procedures. Study procedures included “role playing” a simulated
encounter with a critically ill elderly man (accompanied by his wife) and completion of a post-
simulation web-based survey and audio-recorded debriefing interview. Grey dashed rectangles
encircle the specific data elements analyzed and reported in the current manuscript.
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Appendix Figure. Appendix Figure, Screen shot of the recorded simulation
This image represents a screen shot of the data captured during each subject’s simulation
encounter (the physician in the image is a co-investigator, not a study subject). In the left panel
is a time-based recording of events, the upper right panel is the vital sign tracing on the monitor
behind the patient’s bed, and the lower right panel is a video image of the room, with the
physician and the actors playing the patient and his wife.
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Table 1

Characteristics of the Study Physicians (N=27)

Characteristic Measure
N=27

Role, n (%)

  Emergency physician 6 (22.2 %)

  Hospitalist 13 (48.1 %)

  Intensivist 8 (29.6 %)

Residency training, n (%)

  Emergency medicine 7 (25.9 %)

  General surgery 2 (7.4 %)

  Internal medicine 16 (59.3 %)

  Anesthesiology 2 (7.4 %)

Fellowship type, n (%)

  Critical care/pulmonary critical care 8/ (29.6 %)

  No fellowship 7 (25.9 %)

  General medicine 7 (25.9 %)

  Emergency medicine research 3 (11.1 %)

  Palliative care 1 (3.7 %)

Age, mean ± SD (range) 41.3 ± 9.5 (30–67)

Years since medical school graduation, mean ± SD (range) 15.3 ± 9.0 (4–41)

Years at the University of Pittsburgh, mean ± SD (range) 10.2 ± 8.9 (1–37)

Female, n (%) 9 (33.3 %)

Race, n (%)

  Non-Hispanic white 22 (81.5 %)

  Asian 5 (18.5 %)

Risk Attitude, n (%)

  Risk averse, certain gain (vs. risk seeking) 21 (77.8 %)

  Risk averse, certain loss (vs. risk seeking) 18 (66.7 %)

Physicians’ Reactions to Uncertainty, mean ±SD

  Anxiety due to uncertainty subscale (possible range: 5–30) 15.1 ±5.1

  Concern about bad outcomes subscale (possible range: 3–18) 8.5 ±3.6

  Reluctance to disclose uncertainty to patients subscale (possible range: 5–30) 10.8 ±3.9

  Reluctance to disclose mistakes to physicians subscale (possible range: 2–12) 4.2 ±1.7
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