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Abstract

IMPORTANCE Racial implicit bias can contribute to health disparities through its negative influence
on physician communication with Black patients. Interventions for physicians to address racial
implicit bias in their clinical encounters are limited by a lack of high-fidelity (realistic) simulations to
provide opportunities for skill development and practice.

OBJECTIVE To describe the development and initial evaluation of a high-fidelity simulation of
conditions under which physicians might be influenced by implicit racial bias.

DESIGN, SETTING, AND PARTICIPANTS This cross-sectional study, performed on an online
platform from March 1 to September 30, 2022, recruited a convenience sample of physician
volunteers to pilot an educational simulation.

EXPOSURES In the simulation exercise, physicians saw a 52-year-old male standardized patient (SP)
(presenting as Black or White) seeking urgent care for epigastric pain, nausea, and vomiting. The case
included cognitive stressors common to clinical environments, including clinical ambiguity, stress,
time constraints, and interruptions. Physicians explained their diagnosis and treatment plan to the
SP, wrote an assessment and management plan, completed surveys, and took the Race Implicit
Association Test (IAT) and Race Medical Cooperativeness IAT. The SPs, blinded to the purpose of the
study, assessed each physician’s communication using skills checklists and global rating scales.

MAIN OUTCOMES AND MEASURES Association between physicians’ IAT scores and SP race with
SP ratings of communication skills.

RESULTS In 60 physicians (23 [38.3%] Asian, 4 [6.7%] Black, 23 [38.3%] White, and 10 [16.7%]
other, including Latina/o/x, Middle Eastern, and multiracial; 31 [51.7%] female, 27 [45.0%] male, and
2 [3.3%] other), the interaction of physicians’ Race IAT score and SP race was significant for overall
communication (mean [SD] β = −1.29 [0.41]), all subdomains of communication (mean [SD] β = −1.17
[0.52] to −1.43 [0.59]), and overall global ratings (mean [SD] β = −1.09 [0.39]). Black SPs rated
physicians lower on communication skills for a given pro-White Race IAT score than White SPs; White
SP ratings increased as physicians’ pro-White bias increased.

CONCLUSIONS AND RELEVANCE In this cross-sectional study, a high-fidelity simulation calibrated
with cognitive stressors common to clinical environments elicited the expected influence of racial
implicit bias on physicians’ communication skills. The outlined process and preliminary results can
inform the development and evaluation of interventions that seek to address racial implicit bias in
clinical encounters and improve physician communication with Black patients.
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Introduction

Racial implicit bias negatively influences physician communication with Black patients.1-4 It is
commonly measured using the Race Implicit Association Test (IAT), a validated online latency
response test that measures reaction times to matching images (eg, faces of Black and White adults)
and value-laden words (eg, joy and evil).5,6 Physicians with higher Race IAT scores indicating more
pro-White bias demonstrate more verbal dominance,1 lower patient affect scores,1 less supportive
communication,2 shorter interactions,2 and increased use of words that reflect social dominance and
anxiety3 when caring for Black compared with White patients. Higher physician racial implicit bias is
associated with lower perceived patient centeredness1,2,4 and greater difficulty remembering
contents of the conversation after an encounter with a physician3 for Black compared with White
patients. Poor communication outcomes have downstream health effects, including delays or
avoidance in seeking medical care and decreased patient adherence to treatment plans.7

Given the negative influence of racial implicit bias on physician communication with Black
patients1-4 and the contributions of implicit bias in general to health care disparities,8 addressing
implicit bias has become a focus of medical education.9-22 Addressing implicit bias is mandated by
accreditation bodies for undergraduate and graduate medical education.23,24 Training in addressing
implicit bias has been suggested for all practicing physicians.25 To date, most interventions focus on
raising self-awareness of implicit bias10,11,26-31; although important and necessary, awareness is not
sufficient. A careful review of the literature shows that raising self-awareness without providing skills
training has no demonstrated efficacy for improving behaviors32,33 and is associated with negative
outcomes and unintended consequences, such as avoidant behaviors.34

To address the limitations of prior approaches to addressing implicit bias, our group developed
a skills-based, behavioral approach to addressing implicit bias within clinical encounters.16,35 Such
observable skills and behaviors could be assessed in clinical encounters with Black and White
patients, allowing for the evaluation of interventions seeking to enhance a physician’s ability to
address implicit bias. To date, no tools exist to assess the effect of any skills-based interventions on
physician communication skills. Given unintended consequences of other implicit bias approaches,34

it is crucial to pilot skills-based interventions and assessments using simulations to avoid
unintentionally causing harm to Black patients.

Few simulations focus on physician implicit bias and its impact on physician communication
skills,36 and none to our knowledge quantify the association between implicit bias and
communication skills. Clinical environments are often replete with cognitive stressors, including
clinical ambiguity, stress, time constraints, and interruptions; implicit bias is more likely to negatively
impact a clinical encounter in the setting of these cognitive stressors.37 Without high-fidelity (ie,
realistic) simulations that include cognitive stressors common to clinical environments, we will be
unable to advance opportunities for physicians to practice skills in addressing implicit bias that could
eventually improve patient-physician communication. Moreover, we will remain unable to evaluate
the efficacy of any skills-based interventions to address the negative effect of implicit bias without
exposing patients to unintended consequences if we do not develop high-fidelity simulations. To
address this important gap, we developed a high-fidelity simulation that included cognitive stressors
common to clinical environments designed to precipitate conditions under which physicians might
be influenced by their implicit bias. We describe the development of this simulation, detail the
associated communication skills assessments, and present the results of our initial proof-of-concept
pilot study.

Methods

Scenario Development
This cross-sectional study, conducted from March 1 to September 30, 2022, recruited a convenience
sample of physician volunteers to pilot an educational simulation. Due to the COVID-19 pandemic,
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we conducted all procedures via an online platform (Zoom, Zoom Video Communications Inc). We
iteratively developed a 3-station simulation that consisted of 3 standardized patient (SP) cases. We
piloted and debriefed cases with SPs, trained observers serving as monitors, the investigative team,
and local physician volunteers to identify components of the simulation needing revision. The SPs
were actors who were unaware of the purpose of the simulation and only gave feedback on aspects
specific to the script (nothing about racial implicit bias). Monitors, who were also actors, were aware
of the simulation’s purpose and were trained to observe cases and give feedback from that vantage
point. Local physician volunteers (N = 28) completed the simulations and all procedures described in
the pilot study, gave feedback to the investigators on improving the fidelity of the cases, advised on
technical glitches, and highlighted inconsistencies in the questionnaires. The first case in this
3-station simulation exercise (practice scenario) was a young woman reticent to give her history. This
case was unscored to minimize construct-irrelevant variance in subsequent scenarios that might
result from unfamiliarity with interacting with the SP on the online platform. The second case (study
scenario), the unit of analysis for this investigation, was a man with acute coronary syndrome (ACS).
The third case (not discussed in this article) involved a woman presenting with acute onset of pain
under her right breast. We also sought community member input by conducting four 60-minute
focus groups with a total of 17 community members to obtain feedback on the realistic nature of the
simulation from the patient perspective; community members received a $50 gift card to participate
(C.M.G., unpublished data, April 29, 2021). This study was approved by the institutional review board
of the Albert Einstein College of Medicine. All participants provided written informed consent. This
study followed the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE)
reporting guideline.38

Study Scenario
Acute coronary syndrome, a clinical situation with known health care disparities, was chosen for the
study scenario.39-43 In collaboration with a cardiologist (C.J.R.), we developed a case of a 52-year-old
man with ACS who presented with epigastric pain that had increased in frequency and intensity
during the past few months, with onset of nausea and vomiting since the night before presentation.
The patient, asymptomatic at the time of presentation, was mildly diaphoretic on physical
examination; electrocardiography revealed only left ventricular hypertrophy (thickened heart
muscle) but no acute findings. The SP was trained to provide all the correct information when asked
but only admitted to the progressively worsening course of symptoms if specifically asked. This
symptom complex was not the crushing, substernal chest pain typical of ACS and was therefore
clinically ambiguous, creating a diagnostic challenge for physicians, serving as a cognitive stressor
and increasing cognitive load.

Cognitive Stressors
Scenarios included cognitive stressors common to clinical environments.37,44,45 The practice scenario
that preceded the study scenario was an emotionally charged encounter intended to result in some
cognitive depletion for the physicians.37 All SPs were pleasant but somewhat meandering in their
responses, answering specific questions about their symptoms if directly asked but not offering
information freely. Physicians were given 15 minutes per case, with a time-call interruption at 5
minutes remaining. In the study scenario, a monitor playing a standardized nurse interrupted the
encounter at 9 minutes remaining and informed the participant that their next patient had arrived
and was in a lot of pain. Toward the end of the study scenario, the SPs requested their wives be called
because they did not understand the diagnosis and treatment plan offered by the physician.

Selection and Training of SPs and Monitors
In collaboration with SP educators, we cast both Black and White men to play our study scenario
patient, Mr Richard Grant. All men had prior experience as SPs. We selected SPs with similar English
fluency and body mass index; they wore similar clothing and had a standard virtual backdrop.
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Following published guidelines for planning and implementing SP simulations,46,47 we conducted
extensive training (mean, 11 hours; range, 4-22 hours) to standardize performance and frame of
reference rater training (interrater training) to create a shared understanding of the skills checklists
and global rating scales to standardize the assessment of physician performance (mean, 4.5; range,
2-10 hours).48,49 The SPs remained blinded to the purpose of the study throughout. We ran 2
simulations at a time in separate breakout rooms over Zoom, with one staffed by a Black SP and the
other by a White SP.

Conducting the simulation on an online platform required training of monitors to keep time,
make announcements, read the narrated physical examination, and interrupt the encounter.
Monitors only came on camera to narrate the physical examination and to play the standardized
nurse who enters the room to interrupt the encounter. The monitors were not selected for race or
other demographic factors. They also received extensive training to ensure a standardized
experience across breakout rooms (mean training time, 9 hours; range, 3-28 hours).

Data Collection and Outcome Measures: SP Skills Checklists and Global Rating Scales
We developed the skills checklist by adapting an existing 12-item interpersonal communication skills
scale based on the 3-function model of medical interviewing: (1) build the relationship, (2) assess
and understand, and (3) collaborative management.50 The adaptations made included verbal and
nonverbal behaviors perceived as biased by patients that had been correlated with physician implicit
bias in actual clinical encounters (eg, patient-physician rapport items).1-4 We did not add items that
assessed safe touch, attention to patient’s physical comfort, or interpersonal distance due to the
need to conduct this simulation on an online platform.1,2,4,51-53 The SPs completed skills checklists
(including communication skills subdomains of information gathering, listening, relationship
development, patient education, and rapport) and global rating scales at the end of each encounter.
In response to SP feedback, during the development phase, we extended the original 3-point scale
to a 5-point checklist item response scale, with 1 indicating not done and 5 indicating well done
(eAppendix in Supplement 1).

Pilot Study
Participants and Setting
We recruited physician volunteers in either residency or within their first 5 years on faculty in internal
medicine or family medicine across institutions in New York City. Physicians were told only that they
were participating in piloting educational simulations. Racial bias was not mentioned. Data on race
and gender were self-reported within the demographic data survey (Table 1). Key stakeholders, such
as program directors or division chiefs, at major academic medical centers in New York City sent email
invitations. Potential participants scanned a QR code and were screened for eligibility and, if eligible,
signed up for a specified time on 1 of 7 simulation days. We focused on early career physicians to keep

Table 1. Demographic Summary and Mean Race and Race and Medical Cooperativeness IAT Scores
for Physicians in a High-Fidelity Simulation Study

Characteristic No. (%) of physicians

Mean (SD) scoresa

Race IAT
Race and Medical
Cooperativeness IAT

Race

Asian 23 (38.3) 0.446 (0.388) 0.194 (0.414)

Black 4 (6.7) −0.070 (0.450) −0.362 (0.251)

White 23 (38.3) 0.419 (0.432) 0.148 (0.361)

Otherb 10 (16.7) 0.434 (0.387) 0.158 (0.245)

Gender

Female 31 (51.7) 0.287 (0.431) 0.080 (0.316)

Male 27 (45.0) 0.565 (0.356) 0.191 (0.450)

Otherc 2 (3.33) 0.035 (0.317) 0.301 (0.038)

Abbreviation: IAT, Implicit Association Test.
a IAT scores range from −2.0 to 2.0. Scores above 0.35

and 0.65 indicate a moderate and strong pro-White
bias, respectively.

b Other races were Latina/o/x, Middle Eastern, and
multiracial.

c Other gender indicates prefer not to say.
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experience levels somewhat similar across participants as we calibrated cognitive stressors (including
clinical ambiguity).

Procedure
When logging into the Zoom platform, physicians were assigned a randomly generated 4-digit
identification code, received a brief orientation to the overall session, and had their questions
answered. Physicians then completed a brief survey of demographic data (Table 1). At the beginning
of each encounter, physicians were given a “door note” with the patient’s name, chief concern, vital
signs, and an advisement that all patients underwent electrocardiography and chest radiography on
triage at the urgent care center. Physicians obtained a history, received a narrated physical
examination and radiographic results, and reviewed the electrocardiogram. They then discussed
their diagnostic and treatment plans with the SP. Using Qualtrics surveys after each encounter,
physicians answered questions regarding their perceptions of the simulation, and SPs completed the
communication skills checklists. Physicians’ final task after the third station was to complete the Race
IAT, which was chosen due to evidence suggesting scores are associated with behaviors toward Black
individuals.6,54 The Race and Medical Cooperativeness IAT measures mental associations between
race and cooperativeness with medical recommendations (eAppendix 2 in Supplement 1)1; this
second IAT was custom-made for this study following the format used by Cooper et al.1 All physicians
received a $100 gift card in appreciation of their time.

The principal investigator (C.M.G.) conducted a debrief with participants whose purpose was
2-fold: to reveal the full purpose of the study, addressing any questions or reactions that arose, and to
obtain participant feedback. For the latter, participants were invited to discuss their perceptions of
each procedure within the study. They were asked if they had taken an IAT before and if they knew
about the full purpose of the study before participating. The principal investigator (C.M.G.) took
notes, which were reviewed by the investigative team to identify lessons learned.

Statistical Analysis
Results from both IATs are reported as D scores ranging from −2.0 to 2.0, with the highgest scores
indicating an extreme pro-White bias, and treated as a continuous variable in our analyses. For
interpretation purposes, scores are grouped into 7 categories.55 For example, for the Race IAT,
negative D scores are categorized strong, moderate, or slight preference for African Americans (pro-
Black) as they increase from −2 toward 0. The neutral option of “little to no preference” is reserved
for D scores approaching 0. As D scores become more positive, they are similarly categorized as
slight, moderate, and strong preferences for European Americans (pro-White).55

Linear regression was conducted on the overall SP communication ratings and each subdomain,
with the SP race, each of the IAT scores, and all interactions included as variables. The skills checklist
data were treated as continuous in this analysis because all options on the 5-point scale were used
and normally distributed, with skewness values ranging from −0.1 to 0.4. A 2-sided P < .05 was
considered statistically significant. Analyses were conducted using R, version 4.3.2 (R Project for
Statistical Computing).

Results

We recruited 64 physicians, each seeing 1 of 9 SPs (3 Black and 6 White). Of these physicians, 29
(45.3%) were rated by a Black SP and 35 (54.7%) by a White SP, but due to missing IAT scores, the
number of physicians in the analyses was 60 (23 [38.3%] Asian, 4 [6.7%] Black, 23 [38.3%] White,
and 10 [16.7%] other, including Latina/o/x, Middle Eastern, and multiracial; 31 [51.7%] female, 27
[45.0%] male, and 2 [3.3%] other) for the communication analyses. Table 1 provides the mean Race
IAT and Race and Medical Cooperativeness IAT scores listed by gender and race of participants. In
general, participants who identified as Asian, White, or other had a moderate pro-White bias, and
Black participants had a slight pro-Black bias. Male participants had a higher pro-White bias than
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female participants. The Race and Medical Cooperativeness IAT was offered after the Race IAT and
was completed less frequently.

During the debrief, 34 participants reported that they had taken an IAT for other educational
purposes. No participant knew the full purpose of the study before participating. Only 1 participant
was concerned about what the IAT told the investigative team about him. We were able to reassure
him that we do not use any IAT scores as a diagnostic tool about individuals but rather were looking
at data across the population of participants. Participants evaluated the simulation on a 1- to 10-point
scale, with 1 indicating not realistic (or not similar to clinical experiences they have experienced in
their career) and 10 indicating extremely realistic (or extremely similar to clinical experiences they
have experienced in their career). Fifty-two participants (86.7%) deemed the simulation realistic
(rated >7/10), and 38 (63.3%) deemed the simulation similar to clinical scenarios they have
experienced in their career (rated >7/10).

Table 2 provides a summary of the linear regression models for each domain measured on the
skills checklists and global rating scales. The interaction of physicians’ Race IAT score and SP race was
significant for overall communication (mean [SD] β = −1.29 [0.41]), all subdomains of communication
(mean [SD] β = −1.17 [0.52] to −1.43 [0.59]), and overall global ratings (mean [SD] β = −1.09 [0.39]).
Black SPs gave participants higher ratings than White SPs. For every unit increase in participants’
Race IAT score (suggestive of a preference for White compared with Black people), SP ratings of
participant performance increased. Therefore, we included both SP race and participant Race IAT
scores as an interaction term. In contrast to the positive association when each variable was analyzed
independently, there was a negative association between the interaction of SP race and participants’
Race IAT scores and overall communication, all subdomains of communication, and overall global
ratings. Therefore, Black SPs rated participants lower on communication skills for a given pro-White
Race IAT score than White SPs. White SP ratings increased as participants’ pro-White bias increased;
Black SPs rated participants with pro-White bias lower in all measures of communication skills than
White SPs. In contrast, the only significant association with the Medical Cooperativeness IAT scores
was with the information-gathering domain of communication skills. To preserve statistical power
in this small sample, this interaction term was not included in the analyses.

Discussion

Despite generally giving higher communication scores, Black SP ratings of participants’
communication skills across subdomains became more negative compared with White SP ratings as
participants’ Race IAT scores indicated more pro-White bias. These associations are consistent with
extant literature on physician communication and racial implicit bias.1-4 To our knowledge, although
simulations incorporating implicit bias have been developed for genetic counselors,56 nurses,57 and
medical residents and nurse practitioners,36 no published studies have measured the association of
racial implicit bias with physician communication skills from the perspectives of blinded SPs, who
would approximate the perspective of patients in actual clinical settings. Additionally, although prior

Table 2. Summary of Linear Regression Models for Overall Communication, Each Communication Subdomain for the Skills Checklist, and Overall Global Ratings
in a High-Fidelity Simulation Study

Model

Mean (SD) β
Overall
communication

Information
gathering Listening

Relationship
development Patient education Rapport

Overall global
ratings

SP Black race 1.12 (0.25)a 1.01 (0.27)a 1.34 (0.35)a 1.17 (0.28)a 0.70 (0.32)b 1.34 (0.31)a 1.24 (0.24)a

Race IAT 1.31 (0.33)a 1.18 (0.35)c 1.32 (0.47)c 1.44 (0.37)a 1.42 (0.43)c 1.13 (0.42)c 1.01 (0.31)

Race Medical
Cooperativeness IAT

−0.54 (0.28) −0.73 (0.31)b −0.44 (0.41) −0.47 (0.32) −0.63 (0.37) −0.47 (0.36) −0.44 (0.27)c

SP Black race × race IAT −1.29 (0.41)c −1.18 (0.45)b −1.43 (0.59)b −1.40 (0.47)c −1.23 (0.54)b −1.17 (0.52)b −1.09 (0.39)c

Abbreviations: IAT, Implicit Association Test; SP, standardized patient.
a P < .001.

b P < .05.
c P < .01.
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simulation studies incorporating implicit bias intentionally selected SP identity factors, such as race
or gender identity, none reported integration of cognitive stressors common to clinical
environments.36,56,57 In this pilot study, we created a simulation that precipitates the negative
influence of racial implicit bias on physician communication skills: features potentially contributing to
its success were the realistic nature of the simulation and inclusion of cognitive stressors common
to clinical environments.37,44,45

Participants deemed the simulation realistic and were able to complete all procedures online.
The intentional deception we undertook by not telling participants about the racial implicit bias
component of the study was necessary so that physicians would participate with as close to their
natural clinical practice behaviors as possible; it has been undertaken in various studies exploring
physician implicit bias.58-61 Previous studies reported negative reactions to implicit bias being a part
of simulations,36,57 which highlights the importance of debriefing with a content expert, especially
after intentional deception is used. The IAT is resistant to faking62 and is therefore well suited for the
end of the simulation, so as to not prime participants to the purpose of the study. Numerous studies
have shown the IAT to have strong psychometric properties, including test-retest reliability, internal
consistency, and predictive validity.54,63

Limitations
Our study has several limitations. The COVID-19 pandemic required that we transition to an online
platform; we could not investigate nonverbal communication behaviors, such as interpersonal
distance and safe touch. Additionally, the study may be underpowered to look at the influence of the
Race and Medical Cooperativeness IAT because it did not have a significant association with
communication scores. Prior data demonstrate that tailored IATs may yield slower responses by
participants than the traditional Race IAT.64 Although we recruited physicians from across New York
City, participants did grow up in various regions of the US and other countries; the geographic
influence on perceptions and experience of caring for patients may differ by region and country.
Given the relatively small sample size of this pilot study, we were not able to account for participants’
demographic variables, such as race. We will continue to investigate the impact of participants’
characteristics as we expand our study going forward.

The structure and procedure of the simulation are similar to those generally used in simulated
patient encounters and Objective Structured Clinical Examinations.46 The similarities of our
simulation to existing educational Objective Structured Clinical Examination programs, given our
3-station model, may increase uptake and opportunities for skill development and practice in
addressing implicit bias for physician trainees and practicing physicians (through continuing medical
education). This increase in uptake and opportunities could address some of the limitations of
current approaches to addressing implicit bias. In addition, this increase may contribute to advancing
the efforts of health care organizations and academic medical centers heeding the call to focus on
eliminating discriminatory behaviors that result from implicit bias.65

Conclusions

We created a high-fidelity simulation calibrated with cognitive stressors common to the clinical
environment that elicited the expected influence of racial implicit bias on physician volunteers’
communication skills. This simulation can inform efforts to develop interventions providing
opportunities for skill development and practice in addressing implicit bias for physicians and other
clinicians. It can also inform the development of simulations to test the efficacy of such interventions
on communication skills. Our next steps include investigating the association between diagnostic
decision-making in this simulation with scores on both IATs and incorporating this simulation into an
efficacy study of a novel, skills-based faculty development program.

JAMA Network Open | Medical Education Racial Bias and Physician Communication in a Simulated Environment

JAMA Network Open. 2024;7(3):e242181. doi:10.1001/jamanetworkopen.2024.2181 (Reprinted) March 20, 2024 7/11

Downloaded from jamanetwork.com by University of Nebraska Medical Center, Carla Snyder on 04/08/2024



ARTICLE INFORMATION
Accepted for Publication: December 31, 2023.

Published: March 20, 2024. doi:10.1001/jamanetworkopen.2024.2181

Open Access: This is an open access article distributed under the terms of the CC-BY License. © 2024 Gonzalez
CM et al. JAMA Network Open.

Corresponding Author: Cristina M. Gonzalez, MD, MEd, Institute for Excellence in Health Equity,
180 Madison Ave, Ste 7-16, New York, NY 10016 (cristina.gonzalez@nyulangone.org).

Author Affiliations: Institute for Excellence in Health Equity, New York University Grossman School of Medicine,
New York (Gonzalez); Department of Medicine, New York University Grossman School of Medicine, New York
(Gonzalez); Department of Population Health, New York University Grossman School of Medicine, New York
(Gonzalez); Medical College of Wisconsin, Milwaukee (Ark, Kalet); Department of Psychiatry, Mount Sinai
Morningside-West, New York, New York (Fisher); Department of Epidemiology and Population Health, Albert
Einstein College of Medicine, Bronx, New York (Marantz); Department of Medicine, Albert Einstein College of
Medicine, Bronx, New York (Marantz); Department of Medicine, University of Minnesota, Minneapolis (Burgess);
Center for Care Delivery and Outcomes Research in the Minneapolis Veterans Affairs Healthcare System,
Minneapolis, Minnesota (Burgess); Department of Medicine, Albert Einstein College of Medicine/Montefiore
Medical Center, Bronx, New York (Milan); New York University Tisch School of the Arts, New York (Samuel);
Columbia University Vagelos College of Physicians and Surgeons, New York, New York (Lypson); Department of
Medicine, Columbia University Irving Medical Center, New York, New York (Lypson); Department of Medicine and
Epidemiology & Population Health, Albert Einstein College of Medicine/Montefiore Medical Center, Bronx, New
York (Rodriguez).

Author Contributions: Dr Gonzalez had full access to all of the data in the study and takes responsibility for the
integrity of the data and the accuracy of the data analysis.

Concept and design: Gonzalez, Marantz, Burgess, Milan, Samuel, Lypson, Rodriguez, Kalet.

Acquisition, analysis, or interpretation of data: Gonzalez, Ark, Fisher, Samuel, Rodriguez.

Drafting of the manuscript: Gonzalez, Ark, Fisher, Lypson.

Critical review of the manuscript for important intellectual content: All authors.

Statistical analysis: Ark, Fisher.

Obtained funding: Gonzalez.

Administrative, technical, or material support: Fisher, Marantz, Milan, Samuel.

Supervision: Marantz, Milan, Samuel, Lypson, Rodriguez, Kalet.

Conflict of Interest Disclosures: Dr Lypson reported receiving grants from the Council of Medical Specialty
Societies during the conduct of the study and personal fees from the Association of American Medical Colleges for
serving as an associate editor for Academic Medicine outside the submitted work. Dr Rodriguez reported receiving
grants from Amgen Inc, National Institutes of Health, and American Heart Association and personal fees from
Merck Inc and Pfizer Inc. outside the submitted work. No other disclosures were reported.

Funding/Support: This study was funded by grant K23MD014178 from the National Institute of Minority Health
and Health Disparities (Dr Gonzalez, principal investigator).

Role of the Funder/Sponsor: The funder had no role in the design and conduct of the study; collection,
management, analysis, and interpretation of the data; preparation, review, or approval of the manuscript; and
decision to submit the manuscript for publication.

Data Sharing Statement: See Supplement 2.

Additional Contributions: Lily Burd-Orama, BS, Albert Einstein College of Medicine, assisted with recruiting
standardized patients and was compensated for her work at an hourly rate. Erica A. Hart, CSA, assisted with
casting standardized patients and was compensated for her work through a flat fee. Omar Moussa, MD, Kevin
Hauck, MD, Melanie Jay, MD, Ravi Kesari, MD, and Sondra Zabar, New York University Grossman School of
Medicine, Maria De Miguel, MD, Himabindu Ekanadham, MD, and Rebecca Leeds, MD, Columbia University
Vagelos College of Physicians and Surgeons, and Jessica Dekhtyar, MD, and Keron Lezama, MD, Montefiore
Medical Center, also assisted with recruitment. They were not compensated for their work.

REFERENCES
1. Cooper LA, Roter DL, Carson KA, et al. The associations of clinicians’ implicit attitudes about race with medical
visit communication and patient ratings of interpersonal care. Am J Public Health. 2012;102(5):979-987. doi:10.
2105/AJPH.2011.300558

JAMA Network Open | Medical Education Racial Bias and Physician Communication in a Simulated Environment

JAMA Network Open. 2024;7(3):e242181. doi:10.1001/jamanetworkopen.2024.2181 (Reprinted) March 20, 2024 8/11

Downloaded from jamanetwork.com by University of Nebraska Medical Center, Carla Snyder on 04/08/2024

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2024.2181&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.2181
https://jamanetwork.com/pages/cc-by-license-permissions/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.2181
mailto:cristina.gonzalez@nyulangone.org
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2024.2181&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.2181
https://dx.doi.org/10.2105/AJPH.2011.300558
https://dx.doi.org/10.2105/AJPH.2011.300558


2. Penner LA, Dovidio JF, Gonzalez R, et al. The effects of oncologist implicit racial bias in racially discordant
oncology interactions. J Clin Oncol. 2016;34(24):2874-2880. doi:10.1200/JCO.2015.66.3658

3. Hagiwara N, Slatcher RB, Eggly S, Penner LA. Physician racial bias and word use during racially discordant
medical interactions. Health Commun. 2017;32(4):401-408. doi:10.1080/10410236.2016.1138389

4. Blair IV, Steiner JF, Fairclough DL, et al. Clinicians’ implicit ethnic/racial bias and perceptions of care among Black
and Latino patients. Ann Fam Med. 2013;11(1):43-52. doi:10.1370/afm.1442

5. Greenwald AG, McGhee DE, Schwartz JL. Measuring individual differences in implicit cognition: the implicit
association test. J Pers Soc Psychol. 1998;74(6):1464-1480. doi:10.1037/0022-3514.74.6.1464

6. Project Implicit. Implicit Association Test. Accessed January 29, 2024. https://implicit.harvard.edu/implicit/

7. Street RL Jr, Makoul G, Arora NK, Epstein RM. How does communication heal? pathways linking clinician-patient
communication to health outcomes. Patient Educ Couns. 2009;74(3):295-301. doi:10.1016/j.pec.2008.11.015

8. Zestcott CA, Blair IV, Stone J. Examining the presence, consequences, and reduction of implicit bias in health
care: a narrative review. Group Process Intergroup Relat. 2016;19(4):528-542. doi:10.1177/1368430216642029

9. Vela MB, Kim KE, Tang H, Chin MH. Innovative health care disparities curriculum for incoming medical students.
J Gen Intern Med. 2008;23(7):1028-1032.

10. Teal CR, Shada RE, Gill AC, et al. When best intentions aren’t enough: helping medical students develop
strategies for managing bias about patients. J Gen Intern Med. 2010;25(Suppl 2)(suppl 2):S115-S118. doi:10.1007/
s11606-009-1243-y

11. White AA III, Logghe HJ, Goodenough DA, et al. Self-awareness and cultural identity as an effort to reduce bias
in medicine. J Racial Ethn Health Disparities. 2018;5(1):34-49. doi:10.1007/s40615-017-0340-6

12. Ruben M, Saks NS. Addressing implicit bias in first-year medical students: a longitudinal, multidisciplinary
training program. Med Sci Educ. 2020;30(4):1419-1426. doi:10.1007/s40670-020-01047-3

13. Gonzalez CM, Walker SA, Rodriguez N, Karp E, Marantz PR. It can be done! a skills-based elective in implicit bias
recognition and management for preclinical medical students. Acad Med. 2020;95(12S):S150-S155. doi:10.1097/
ACM.0000000000003697

14. Gonzalez CM, Nava S, List J, Liguori A, Marantz PR. How assumptions and preferences can affect patient care:
an introduction to implicit bias for first-year medical students. MedEdPORTAL. 2021;17:11162. doi:10.15766/mep_
2374-8265.11162

15. Rodriguez N, Kintzer E, List J, et al. Implicit bias recognition and management: tailored instruction for faculty.
J Natl Med Assoc. 2021;113(5):566-575. doi:10.1016/j.jnma.2021.05.003

16. Gonzalez CM, Lypson ML, Sukhera J. Twelve tips for teaching implicit bias recognition and management. Med
Teach. 2021;43(12):1368-1373. doi:10.1080/0142159X.2021.1879378

17. Calardo SJ, Kou M, Port C, et al. Realizing Inclusion and Systemic Equity in Medicine: Upstanding in the Medical
Workplace (RISE UP)—an antibias curriculum. MedEdPORTAL. 2022;18:11233. doi:10.15766/mep_2374-8265.11233

18. Kidd VD, Spisak JM, Vanderlinden S, Kayingo G. A survey of implicit bias training in physician assistant and
nurse practitioner postgraduate fellowship/residency programs. BMC Med Educ. 2022;22(1):598. doi:10.1186/
s12909-022-03664-5

19. Gill AC, Zhou Y, Greely JT, Beasley AD, Purkiss J, Juneja M. Longitudinal outcomes one year following implicit
bias training in medical students. Med Teach. 2022;44(7):744-751. doi:10.1080/0142159X.2021.2023120

20. Sabin J, Guenther G, Ornelas IJ, et al. Brief online implicit bias education increases bias awareness among
clinical teaching faculty. Med Educ Online. 2022;27(1):2025307. doi:10.1080/10872981.2021.2025307

21. Stein JN, Gaddy JJ, Sorah JD, Wooten M, Gibson K, Collichio FA. Seeking racial equity in hematology and
oncology: a fellow-led educational series to promote reflection and action. J Cancer Educ. 2023;38(4):1241-1244.
doi:10.1007/s13187-022-02255-8

22. Gonzalez CM, Onumah CM, Walker SA, Karp E, Schwartz R, Lypson ML. Implicit bias instruction across
disciplines related to the social determinants of health: a scoping review. Adv Health Sci Educ Theory Pract. 2023;
28(2):541-587. doi:10.1007/s10459-022-10168-w

23. Liaison Committee on Medical Education. Functions and Structure of a Medical School: Standards for
Accreditation of Medical Education Programs Leading to the M.D. Degree. Association of American Medical Colleges
and American Medical Association; November 2023.

24. Koh NJ, Wagner R, Newton RC, Kuhn C, Co J, Weiss KB. CLER National Report of Findings 2021. Accreditation
Council for Graduate Medical Education; 2021. doi:10.35425/ACGME.0008

JAMA Network Open | Medical Education Racial Bias and Physician Communication in a Simulated Environment

JAMA Network Open. 2024;7(3):e242181. doi:10.1001/jamanetworkopen.2024.2181 (Reprinted) March 20, 2024 9/11

Downloaded from jamanetwork.com by University of Nebraska Medical Center, Carla Snyder on 04/08/2024

https://dx.doi.org/10.1200/JCO.2015.66.3658
https://dx.doi.org/10.1080/10410236.2016.1138389
https://dx.doi.org/10.1370/afm.1442
https://dx.doi.org/10.1037/0022-3514.74.6.1464
https://implicit.harvard.edu/implicit/
https://dx.doi.org/10.1016/j.pec.2008.11.015
https://dx.doi.org/10.1177/1368430216642029
https://dx.doi.org/10.1007/s11606-009-1243-y
https://dx.doi.org/10.1007/s11606-009-1243-y
https://dx.doi.org/10.1007/s40615-017-0340-6
https://dx.doi.org/10.1007/s40670-020-01047-3
https://dx.doi.org/10.1097/ACM.0000000000003697
https://dx.doi.org/10.1097/ACM.0000000000003697
https://dx.doi.org/10.15766/mep_2374-8265.11162
https://dx.doi.org/10.15766/mep_2374-8265.11162
https://dx.doi.org/10.1016/j.jnma.2021.05.003
https://dx.doi.org/10.1080/0142159X.2021.1879378
https://dx.doi.org/10.15766/mep_2374-8265.11233
https://dx.doi.org/10.1186/s12909-022-03664-5
https://dx.doi.org/10.1186/s12909-022-03664-5
https://dx.doi.org/10.1080/0142159X.2021.2023120
https://dx.doi.org/10.1080/10872981.2021.2025307
https://dx.doi.org/10.1007/s13187-022-02255-8
https://dx.doi.org/10.1007/s10459-022-10168-w
https://dx.doi.org/10.35425/ACGME.0008


25. Butkus R, Serchen J, Moyer DV, et al; Health and Public Policy Committee of the American College of
Physicians. Achieving gender equity in physician compensation and career advancement: a position paper of the
American College of Physicians. Ann Intern Med. 2018;168(10):721-723. doi:10.7326/M17-3438

26. Hernandez RA, Haidet P, Gill AC, Teal CR. Fostering students’ reflection about bias in healthcare: cognitive
dissonance and the role of personal and normative standards. Med Teach. 2013;35(4):e1082-e1089. doi:10.3109/
0142159X.2012.733453

27. Gonzalez CM, Kim MY, Marantz PR. Implicit bias and its relation to health disparities: a teaching program and
survey of medical students. Teach Learn Med. 2014;26(1):64-71. doi:10.1080/10401334.2013.857341

28. Chapman MV, Hall WJ, Lee K, et al. Making a difference in medical trainees’ attitudes toward Latino patients:
a pilot study of an intervention to modify implicit and explicit attitudes. Soc Sci Med. 2018;199:202-208.

29. Lypson ML, Ross PT, Zimmerman N, Goldrath KE, Ravindranath D. Where do soldiers really come from? a
faculty development workshop on veteran-centered care. Acad Med. 2016;91(10):1379-1383. doi:10.1097/ACM.
0000000000001162

30. Hofmeister S, Soprych A. Teaching resident physicians the power of implicit bias and how it impacts patient
care utilizing patients who have experienced incarceration as a model. Int J Psychiatry Med. 2017;52(4-6):
345-354. doi:10.1177/0091217417738935

31. Brooks KC, Rougas S, George P. When race matters on the wards: talking about racial health disparities and
racism in the clinical setting. MedEdPORTAL. 2016;12:10523. doi:10.15766/mep_2374-8265.10523

32. Forscher PS, Lai CK, Axt JR, et al. A meta-analysis of procedures to change implicit measures. J Pers Soc
Psychol. 2019;117(3):522-559. doi:10.1037/pspa0000160

33. FitzGerald C, Martin A, Berner D, Hurst S. Interventions designed to reduce implicit prejudices and implicit
stereotypes in real world contexts: a systematic review. BMC Psychol. 2019;7(1):29. doi:10.1186/s40359-019-
0299-7

34. Burgess D, van Ryn M, Dovidio J, Saha S. Reducing racial bias among health care providers: lessons from social-
cognitive psychology. J Gen Intern Med. 2007;22(6):882-887.

35. Sukhera J, Watling CJ, Gonzalez CM. Implicit bias in health professions: from recognition to transformation.
Acad Med. 2020;95(5):717-723. doi:10.1097/ACM.0000000000003173

36. Tjia J, Pugnaire M, Calista J, et al. Using simulation-based learning with standardized patients (SP) in an implicit
bias mitigation clinician training program. J Med Educ Curric Dev. Published online June 5, 2023. doi:10.1177/
23821205231175033

37. Burgess DJ. Are providers more likely to contribute to healthcare disparities under high levels of cognitive
load? how features of the healthcare setting may lead to biases in medical decision making. Med Decis Making.
2010;30(2):246-257. doi:10.1177/0272989X09341751

38. von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke JP; STROBE Initiative. The
Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) statement: guidelines for
reporting observational studies. Lancet. 2007;370(9596):1453-1457. doi:10.1016/S0140-6736(07)61602-X

39. Graham GN, Jones PG, Chan PS, Arnold SV, Krumholz HM, Spertus JA. Racial disparities in patient
characteristics and survival after acute myocardial infarction. JAMA Netw Open. 2018;1(7):e184240. doi:10.1001/
jamanetworkopen.2018.4240

40. DeVon HA, Burke LA, Nelson H, Zerwic JJ, Riley B. Disparities in patients presenting to the emergency
department with potential acute coronary syndrome: it matters if you are Black or White. Heart Lung. 2014;43(4):
270-277. doi:10.1016/j.hrtlng.2014.04.019

41. Hinohara TT, Al-Khalidi HR, Fordyce CB, et al. Impact of regional systems of care on disparities in care among
female and black patients presenting with ST-segment–elevation myocardial infarction. J Am Heart Assoc. 2017;6
(10):e007122. doi:10.1161/JAHA.117.007122

42. Shafiq A, Gosch K, Amin AP, Ting HH, Spertus JA, Salisbury AC. Predictors and variability of drug-eluting vs
bare-metal stent selection in contemporary percutaneous coronary intervention: insights from the PRISM study.
Clin Cardiol. 2017;40(8):521-527. doi:10.1002/clc.22693

43. Simon S, Ho PM. Ethnic and racial disparities in acute myocardial infarction. Curr Cardiol Rep. 2020;22(9):88.
doi:10.1007/s11886-020-01351-9

44. van Ryn M, Saha S. Exploring unconscious bias in disparities research and medical education. JAMA. 2011;306
(9):995-996. doi:10.1001/jama.2011.1275

45. Blair IV, Steiner JF, Havranek EP. Unconscious (implicit) bias and health disparities: where do we go from here?
Perm J. 2011;15(2):71-78.

JAMA Network Open | Medical Education Racial Bias and Physician Communication in a Simulated Environment

JAMA Network Open. 2024;7(3):e242181. doi:10.1001/jamanetworkopen.2024.2181 (Reprinted) March 20, 2024 10/11

Downloaded from jamanetwork.com by University of Nebraska Medical Center, Carla Snyder on 04/08/2024

https://dx.doi.org/10.7326/M17-3438
https://dx.doi.org/10.3109/0142159X.2012.733453
https://dx.doi.org/10.3109/0142159X.2012.733453
https://dx.doi.org/10.1080/10401334.2013.857341
https://dx.doi.org/10.1097/ACM.0000000000001162
https://dx.doi.org/10.1097/ACM.0000000000001162
https://dx.doi.org/10.1177/0091217417738935
https://dx.doi.org/10.15766/mep_2374-8265.10523
https://dx.doi.org/10.1037/pspa0000160
https://dx.doi.org/10.1186/s40359-019-0299-7
https://dx.doi.org/10.1186/s40359-019-0299-7
https://dx.doi.org/10.1097/ACM.0000000000003173
https://dx.doi.org/10.1177/23821205231175033
https://dx.doi.org/10.1177/23821205231175033
https://dx.doi.org/10.1177/0272989X09341751
https://dx.doi.org/10.1016/S0140-6736(07)61602-X
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2018.4240&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.2181
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2018.4240&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.2181
https://dx.doi.org/10.1016/j.hrtlng.2014.04.019
https://dx.doi.org/10.1161/JAHA.117.007122
https://dx.doi.org/10.1002/clc.22693
https://dx.doi.org/10.1007/s11886-020-01351-9
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2011.1275&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.2181


46. Zabar S, Kachur EK, Kalet A, Hanley K, eds. Objective Structured Clinical Examinations: 10 Steps to Planning and
Implementing OSCEs and Other Standardized Patient Exercises. Springer-Verlag; 2013. doi:10.1007/978-1-
4614-3749-9

47. Lewis KL, Bohnert CA, Gammon WL, et al. The Association of Standardized Patient Educators (ASPE)
Standards of Best Practice (SOBP). Adv Simul (Lond). 2017;2:10. doi:10.1186/s41077-017-0043-4

48. Kogan JR, Conforti LN, Iobst WF, Holmboe ES. Reconceptualizing variable rater assessments as both an
educational and clinical care problem. Acad Med. 2014;89(5):721-727. doi:10.1097/ACM.0000000000000221

49. Roch SG, Woehr DJ, Mishra V, Kieszczynska U. Rater training revisited: an updated meta-analytic review of
frame-of-reference training. J Occup Organ Psychol. 2012;85(2):370-395. doi:10.1111/j.2044-8325.2011.02045.x

50. Cole S, Bird J. The Medical Interview: The Three Function Approach. Elsevier; 2013.

51. Gonzalez CM, Deno ML, Kintzer E, Marantz PR, Lypson ML, McKee MD. Patient perspectives on racial and
ethnic implicit bias in clinical encounters: implications for curriculum development. Patient Educ Couns. 2018;101
(9):1669-1675. doi:10.1016/j.pec.2018.05.016

52. Hagiwara N, Dovidio JF, Eggly S, Penner LA. The effects of racial attitudes on affect and engagement in racially
discordant medical interactions between non-Black physicians and Black patients. Group Process Intergroup Relat.
2016;19(4):509-527. doi:10.1177/1368430216641306

53. Greer TM. Perceived racial discrimination in clinical encounters among African American hypertensive
patients. J Health Care Poor Underserved. 2010;21(1):251-263. doi:10.1353/hpu.0.0265

54. Kurdi B, Seitchik AE, Axt JR, et al. Relationship between the Implicit Association Test and intergroup behavior:
a meta-analysis. Am Psychol. 2019;74(5):569-586. doi:10.1037/amp0000364

55. Greenwald AG, Nosek BA, Banaji MR. Understanding and using the implicit association test, I: an improved
scoring algorithm. J Pers Soc Psychol. 2003;85(2):197-216. doi:10.1037/0022-3514.85.2.197

56. Lowe CL, Beach MC, Roter DL. Genetic counselor implicit bias and its effects on cognitive and affective
exchanges in racially discordant simulations. J Genet Couns. 2020;29(3):332-341. doi:10.1002/jgc4.1243

57. Waxman KT, Gilbert M, Bennett D. The development and implementation of implicit bias simulation scenarios:
lessons learned. Clin Simul Nurs. 2022;71:82-86. doi:10.1016/j.ecns.2022.05.007

58. Daugherty SL, Blair IV, Havranek EP, et al. Implicit gender bias and the use of cardiovascular tests among
cardiologists. J Am Heart Assoc. 2017;6(12):e006872. doi:10.1161/JAHA.117.006872

59. Haider AH, Schneider EB, Sriram N, et al. Unconscious race and class bias: its association with decision making
by trauma and acute care surgeons. J Trauma Acute Care Surg. 2014;77(3):409-416. doi:10.1097/TA.
0000000000000392

60. Haider AH, Schneider EB, Sriram N, et al. Unconscious race and social class bias among acute care surgical
clinicians and clinical treatment decisions. JAMA Surg. 2015;150(5):457-464. doi:10.1001/jamasurg.2014.4038

61. Haider AH, Sexton J, Sriram N, et al. Association of unconscious race and social class bias with vignette-based
clinical assessments by medical students. JAMA. 2011;306(9):942-951. doi:10.1001/jama.2011.1248

62. Steffens MC. Is the implicit association test immune to faking? Exp Psychol. 2004;51(3):165-179. doi:10.1027/
1618-3169.51.3.165

63. Greenwald AG, Brendl M, Cai H, et al. Best research practices for using the Implicit Association Test. Behav Res
Methods. 2022;54(3):1161-1180. doi:10.3758/s13428-021-01624-3

64. Chuang E, Gong M, Elk R, Cha C. Development of a novel implicit association test for racial bias in end of life
care—the EOL-IAT (RP304). J Pain Symptom Manage. 2020;60:201-202. doi:10.1016/j.jpainsymman.
2020.04.049

65. Sabin JA. Tackling implicit bias in health care. N Engl J Med. 2022;387(2):105-107. doi:10.1056/
NEJMp2201180

SUPPLEMENT 1.
eAppendix 1. Communication Skills Checklist and Global Rating Scales
eAppendix 2. Components of Implicit Association Tests

SUPPLEMENT 2.
Data Sharing Statement

JAMA Network Open | Medical Education Racial Bias and Physician Communication in a Simulated Environment

JAMA Network Open. 2024;7(3):e242181. doi:10.1001/jamanetworkopen.2024.2181 (Reprinted) March 20, 2024 11/11

Downloaded from jamanetwork.com by University of Nebraska Medical Center, Carla Snyder on 04/08/2024

https://dx.doi.org/10.1007/978-1-4614-3749-9
https://dx.doi.org/10.1007/978-1-4614-3749-9
https://dx.doi.org/10.1186/s41077-017-0043-4
https://dx.doi.org/10.1097/ACM.0000000000000221
https://dx.doi.org/10.1111/j.2044-8325.2011.02045.x
https://dx.doi.org/10.1016/j.pec.2018.05.016
https://dx.doi.org/10.1177/1368430216641306
https://dx.doi.org/10.1353/hpu.0.0265
https://dx.doi.org/10.1037/amp0000364
https://dx.doi.org/10.1037/0022-3514.85.2.197
https://dx.doi.org/10.1002/jgc4.1243
https://dx.doi.org/10.1016/j.ecns.2022.05.007
https://dx.doi.org/10.1161/JAHA.117.006872
https://dx.doi.org/10.1097/TA.0000000000000392
https://dx.doi.org/10.1097/TA.0000000000000392
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamasurg.2014.4038&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.2181
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2011.1248&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.2181
https://dx.doi.org/10.1027/1618-3169.51.3.165
https://dx.doi.org/10.1027/1618-3169.51.3.165
https://dx.doi.org/10.3758/s13428-021-01624-3
https://dx.doi.org/10.1016/j.jpainsymman.2020.04.049
https://dx.doi.org/10.1016/j.jpainsymman.2020.04.049
https://dx.doi.org/10.1056/NEJMp2201180
https://dx.doi.org/10.1056/NEJMp2201180

