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Abstract
Background: There has been renewed focus on advancing inclusivity within organized medicine to reduce health
disparities and achieve health equity by addressing the deleterious effects of implicit bias in healthcare and clinical
outcomes. It is well documented that negative implicit attitudes and stereotypes perpetuate inequity in healthcare.
The aim of this study is to investigate implicit bias training in postgraduate physician assistant (PA) and nurse practitioner (NP) education; describe delivery of content to trainees; and detail program directors’ attitudes toward this type
of training. Although there is research examining implicit bias training in physician residency education, there are no
published studies on implicit bias training in postgraduate PA and NP postgraduate residency/fellowship programs.
Method: A non-experimental, descriptive study was designed to obtain information via survey from members of the
Association of Postgraduate Physician Assistant Programs (APPAP).
Results: The response rate was 41%. The majority of respondents (76%) felt that PA and NP postgraduate programs
should include implicit bias instruction. Educational strategies used by PA and joint PA/NP postgraduate programs or
their sponsoring institution to deliver implicit bias content to trainees include: implicit bias training modules (50%),
facilitated group discussions (36%), invited speaker on implicit bias (33%), case studies on implicit bias (16%), and
implicit association test (10%); however, 30% of postgraduate programs do not provide implicit bias training to PA
and/or NP trainees. Barriers to implementing implicit bias training expressed by some postgraduate programs include:
uncertainty in how to incorporate implicit bias training (16%); lack of strategic alignment with training program or
sponsoring institution (13%); time constraints (10%); financial constraints (6%); lack of access to content experts (6%);
and unfamiliarity with evidence supporting implicit bias training (6%).
Conclusion: The present study sheds some light on the current state of implicit bias training in PA and joint PA/NP
postgraduate residency/fellowship programs. While the majority of programs offer some sort of implicit bias training,
there is a need to standardize this training in PA and joint PA/NP postgraduate education curricula using an actionable
framework.
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Background
A recent wave of protests triggered by perceived
racial injustice and systemic inequalities in American society has placed a spotlight on the importance
of addressing these pervasive challenges through
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multi-faceted diversity, equity, and inclusion (DEI) initiatives. One such approach to address longstanding grievances has been to expand implicit bias training across all
sectors of society. Implicit bias is defined as unconscious
and/or automatic mental associations made between
the members of a social group (or individuals who share
a particular characteristic) and one or more attributes
(implicit stereotype) [1]. In healthcare, implicit bias
training began to take shape after the release of the 2003
Institute of Medicine (IoM) report entitled, Unequal
Treatment: Confronting Racial and Ethnic Disparities
in Health Care, which highlighted structural health inequalities among racial and ethnic minorities [2]. Moreover, the report acknowledged the role of implicit bias in
exacerbating health outcomes. This has led to a national
call for cementing implicit bias training strategies for all
healthcare professionals as the country strives to increase
awareness of subconscious beliefs or attitudes and their
impact on clinical outcomes.
Previous research has shown that healthcare professionals exhibit the same levels of implicit bias as the
wider population, which can lead to poor quality care [3].
For example, health care providers appear to have positive attitudes toward whites and negative attitudes toward
people of color [3–6]; it follows that minorities lag behind
the white population in preventive screening rates as well
as access to specific medical interventions [1]. This may
be due in part to a lack of social consensus about the role
of automatically-activated associations in influencing
provider behaviors and the need for strategies to adjust
automatic patterns of thinking. Consequently, implicit
bias has been implicated in adverse patient-clinician
interactions, including medical decision-making [3, 7–9].
Research with resident physicians has shown that biases
of medical educators, can negatively influence trainee
education as they model their educators’ behaviors and
actions [10]. Also, repetitive experiences of racial bias
experienced by residents have been linked to burnout
and mental health issues [11, 12]; Therefore, creating and
cultivating an inclusive and culturally competent health
care workforce is critical in addressing patients and trainees with diverse backgrounds, values, beliefs, and ways of
thinking [13].
Existing efforts to expand and support implicit bias
training have become a priority for physician residencies
over the course of their training [14–24]. PA postgraduate residency training began in 1970s and NP postgraduate residency training in 2007. PA and joint PA/NP
postgraduate residency/fellowship programs offer abbreviated specialty training in a variety of medical and surgical specialties (12 months or longer), but are not required
for initial certification or state licensure. There are several pathways available for NP postgraduate programs
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to obtain accreditation and PA postgraduate programs
can earn accreditation under a newly developed pathway
with updated standards. Nonetheless, a portion of postgraduate programs have secured accreditation, which
remains a voluntary process. The Accreditation Review
Commission on Education for the Physician Assistant
(ARC-PA) and The National Nurse Practitioner Residency and Fellowship Training Consortium have adopted
standards linked to diversity in postgraduate education.
For example, the ARC-PA offers the following standards
(http://www.arc-pa.org/postgraduate-accreditation/).
• B1.11- The curriculum must include instruction to
prepare the PA trainee to provide medical care to
patients from diverse populations.
• B1.12- The curriculum must include instruction that
addresses disparities in the health status of people
from diverse racial, ethnic, and culture background.
However, it remains unclear whether implicit bias
training is being offered in PA and joint PA/NP postgraduate residency/fellowship education and if not, what are
the perceived barriers that exist in delivering this content.
It should be noted that there is ample research indicating that PAs and NPs provide excellent clinical care without postgraduate residency/fellowship training [25, 26];
nevertheless, there has been an expanded interest in these
postgraduate programs from both federal and public sectors due in part to projected shortfalls in physician specialties and a desire among some PAs and NPs to improve
“clinical readiness” through transition-to-practice opportunities. Additionally, some academic health systems
have adopted PA and joint PA/NP fellowship/residency
training programs to bolster recruitment and retention strategies of qualified career staff [27]. In the last
few years, there has also been a consistent trend towards
increased growth of research in the field of postgraduate
PA and NP training [27–34], though a dearth of published
studies investigating diversity efforts in these programs
remains.
Hence, the overarching aim of this study is to identify potential barriers, attitudes, and strategies about
implicit bias training in postgraduate PA and joint PA/
NP member programs affiliated with the Association
of Postgraduate PA Programs (APPAP). This organization was founded in 1988 to expand specialty education
for PAs and serves as a resource for existing programs
while advising institutions interested in developing
postgraduate educational programs for various medical and surgical disciplines in the United States. Organizational membership is approved based on meeting
membership criteria and includes representation from
diverse specialty programs across the United States. The
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organization collaborates with the Association of Postgraduate APRN programs (APGAP) and includes members with joint membership to represent joint PA/NP
postgraduate platforms.

Method
A non-experimental, descriptive research study was
designed to obtain information from postgraduate programs affiliated with APPAP membership. After review of
the implicit bias literature, a web-based survey was developed and consists of 18 items. Four experts with content
expertise reviewed the survey items. The content experts
involved in the pilot did not participate in the overall survey. Individual APPAP member postgraduate programs
were sent an email invitation with a link to a voluntary,
anonymous, online survey. The email introduction to
the survey contained all the necessary elements of written consent and submission of the survey indicated the
respondents’ consent to participate.
The survey was distributed by the APPAP administrator/membership manager to postgraduate programs
affiliated with APPAP membership. The study period
was from January 5, 2022 through February 5, 2022. Six
email reminders were sent to non-respondents over the
study period to ensure the highest possible response rate.
The participants completed the survey through a secure,
commercially available internet platform (SurveyMonkey), and confidentiality was maintained throughout the
study. The average length of time to complete the survey
was 3 min. No identifying information was obtained. Survey responses were aggregated, and descriptive statistical
analyses were conducted using the statistical package
embedded within the survey software. While the majority of survey questions 16 (88%) were closed-ended, study
participants were asked their opinions on four implicit
bias survey questions and responses were evaluated on a
five-point Likert scale (ranging from 1, strongly disagree,
to 5, strongly agree). In our data analysis, we decided
to aggregate the positive ratings “strongly agree” and
“agree” and negative ratings “strongly disagree” and “disagree” to draw meaningful conclusions. When calculating
sample size, we estimated that 39 (53%) or more survey responses were needed to have a confidence level of
95% within a 10% margin of error. The survey is exempt
research confirmed by the University of California Irvine
Institution Review Board and the protocol was approved
on January 3, 2022.
Results
Among the 73 invited postgraduate programs, 30 completed the entire survey. Two programs submitted
incomplete surveys with less than half the total items
completed, were excluded from data analysis. The final
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response rate is (41%). Response rates varied by specialty:
emergency medicine 8 (26%), general surgery 3 (10%),
psychiatry 3 (10%), multispecialty 2 (6%), family medicine
2 (6%), combined internal medicine and hematology/
oncology 1 (3%), cardiovascular surgery 1 (3%), pediatric
surgery and pediatric orthopaedic surgery 1 (3%), pediatric emergency medicine 1 (3%), hematology/oncology
1 (3%), cardiothoracic surgery 1 (3%), critical care medicine 1 (3%), medical oncology 1 (3%), hospitalist 1 (3%),
acute care surgery 1 (3%), otolaryngology 1 (3%), other
1 (3%). The majority of respondents to the survey were
PAs. Of those that completed the survey, 21 (70%) were
program directors, 3 (10%) associate program directors,
2 (6%) medical directors, 2 (6%) academic/administrative
coordinators, 1 (3%) advanced practice director, and 1
(3%) program manager. Sixty-three percent of respondents had at least four or more years of leadership experience and 27 (90%) of all respondents reported receiving
implicit bias training within the last 3 years.
Postgraduate program demographics

The 30 programs that completed the survey were organized either as single-track or multitrack programs.
Thirty-six percent of respondents enroll both PAs and
NPs, whereas 19 (63%) enroll PAs only. Moreover, 22
(73%) of respondents are located at an academic medical
center, 6 (20%) community health center, 1 (3%) community hospital in a network and 1 (3%) hospital. The distribution of respondent programs among each census
region was well represented except for the East southcentral region, which has the lowest postgraduate program density (Table 1).
Respondent perceptions toward implicit bias training

To explore perceptions regarding implicit bias training, a series of questions were asked. When asked about
whether implicit bias training can lead to a more inclusive work environment for health care professionals,
Table 1 Demographic distribution of program respondents
United States Region

Percent of
Respondents

Middle Atlantic

26.6%

East North Central

13.3%

Mountain

13.3%

Pacific

10%

South Atlantic

10%

West North Central

10%

West South Central

10%

New England

6.6%

East South Central

0%
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(80%) of respondents “strongly agree/agree” while (6%)
“strongly disagree/disagree” and (13%) were undecided.
Additionally, (83%) indicated “strongly agree/agree”
that enhanced knowledge of implicit bias for healthcare professionals can help reduce healthcare disparities
while (6%) “strongly disagree/disagree” and (10%) were
undecided. Moreover, (73%) “strongly agree/agree” that
implicit bias training in PA and joint PA/NP postgraduate education would help in the recruitment and selection of individuals from underrepresented backgrounds
while (10%) “strongly disagree/disagree” and (16%) were
undecided. Lastly, (76%) “strongly agree/agree” that PA
and joint PA/NP postgraduate training should include
implicit bias instruction while (10%) “strongly disagree/
disagree” and (13%) were undecided. Our study findings
demonstrate that the majority of respondents reported
more favorable attitudes toward implicit bias training in
PA and joint PA/NP postgraduate fellowship/residency
training (Fig. 1).
Selected comments from respondents about implicit
bias training
“It [implicit bias training] is part of a comprehensive
portfolio of professional identity and development.”
“It [implicit bias training] has been a great addition
to our program, and we are incorporating it into orientation as well as throughout the year.”
“We have DEI faculty hired into our department.”
“We appreciate this survey and agree with integration of implicit bias training and APP postgraduate
education.”
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Educational strategies used in the delivery of implicit bias
training

Through a series of questions, we probed what types of
educational strategies are used by postgraduate residency/fellowship programs and/or the sponsoring institution to deliver implicit bias content and training to
PA and NP trainees. We found that trainees are exposed
to various forms of implicit bias training, including:
implicit bias training modules (50%), facilitated group
discussions (36%), invited speakers on implicit bias
(33%), case studies on implicit bias (16%), and implicit
association tests (IAT) (10%) (Fig. 2). Most importantly,
forty-three percent of postgraduate programs or their
sponsoring institutions offer two or more educational
strategies in providing implicit bias training to PA and
NP trainees. Forty-six percent of postgraduate programs reported that implicit bias training was mandatory and (23%) indicated it was voluntary.
Administration of implicit bias training

Postgraduate programs reported that implicit bias
training is administered to their PA and NP trainees
through the office for DEI (43%), department of human
resources (40%), continuing education department
(26%), or the postgraduate program (13%), teaching
academy (3%), center for physician /advanced practice
provider (MD/APP) leadership and development (3%),
and physician residency program within same department (3%).

Fig. 1 Respondent perceptions toward implicit bias training in PA/NP postgraduate education. N = 30
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Fig. 2 Implicit bias educational strategies in PA and NP postgraduate training program. N = 30. Respondents were permitted multi-select response

Barriers to offering implicit bias training

Thirty percent of postgraduate program respondents
do not offer implicit bias training to their PA and/or
NP postgraduate trainees. The key barriers identified by
postgraduate programs in not offering implicit bias training to postgraduate PA and NP trainees included: indecision as to how to incorporate implicit bias training in
postgraduate training (16%), lacking strategic focus of the
postgraduate program or sponsoring institution (13%),
time constraints (10%), financial constraints (6%), and
unfamiliarity with the evidence associated with implicit
bias training (6%). Additionally, (16%) of programs were
“unsure” if implicit bias training would be offered in the
future to their PA and NP postgraduate trainees (Fig. 3).

Discussion
There have been numerous studies that have assessed
implicit bias training in graduate medical education
(GME) focusing primarily on individual programs
at a single institution. However, our novel cross-sectional study assessed the prevalence of implicit bias training as well as program directors’ attitudes toward this
type of training across multiple postgraduate residency/
fellowship programs at the national level. Our study findings demonstrate that the majority of respondents agree
that implicit bias training can lead to a more inclusive
work environment for health care professionals; reduce
healthcare disparities; improve recruitment and selection

of individuals from underrepresented backgrounds; and
should be included as a component of PA and joint PA/
NP postgraduate education curriculum. However, in
some cases, certain barriers exist that prevent programs
from incorporating and adapting implicit bias training
such as time and financial constraints, misalignment
of strategic focus, and unfamiliarly with the evidence
regarding implicit bias training. Therefore, the results can
serve to raise awareness among PA and joint PA/NP postgraduate faculty about specific opportunities and challenges in delivering implicit bias training content in their
programs. The effectiveness of educational approaches
in delivering implicit bias training content appears quite
broad across the published literature.
For that reason, we recommend a focused framework
for implicit bias training for PA and joint PA/NP postgraduate education previously described by Sukhera and
Watling. The researchers outline a conceptual framework
based on six key features for integrating implicit bias recognition into health professions education [35]. While
this framework is comprehensive, it is best to narrow
the focus to one of the six key features given the shorter
training duration available in PA and joint PA/NP postgraduate education. After creating a safe, respectful, and
inclusive learning environment to discuss implicit bias,
we suggest a focus on emphasizing how implicit bias
influences behaviors and patient outcomes. “For certain
health professions, specific reference to literature on clinical decision making and cognitive psychology, including
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Fig. 3 Barriers to offering implicit bias training in PA/NP postgraduate education. N = 30. Respondents were permitted multi-select response

certain types of bias, such as anchoring (relying too heavily on the first piece of information about a patient) or
confirmation bias (the tendency to favor information in
a manner that confirms preexisting beliefs), may lay the
groundwork for learners to engage with ideas about how
biases may adversely affect care” [35].
The implicit association test (IAT) is a widely available tool that can be useful to incorporate into a focused
framework for integrating implicit bias recognition into
health professions education. The IAT was developed by
Dr Anthony Greenwald in 1995 to measure the strength
of associations between concepts and evaluations/stereotypes and has since become the worldwide standard
for assessing implicit bias. Along with a team of scientists, he developed a non-profit organization, Project
Implicit, that houses 15 free assessments (https://impli
cit.harvard.edu/implicit/research/). The IAT is not without its limitations; researchers have challenged its test/
retest reliability, and ability to distinguish between cultural associations and personal preferences, and singular
versus more beneficial assessment of multi-dimensional
associations [36]. Nevertheless, the IAT can serve as a
starting point to increase self-awareness of implicit bias
and stand as a platform for the development of meaningful conversation amongst learners.
Furthermore, implicit bias training resources are
widely available and accessible through membership
in PA and NP sponsoring associations. The American Academy of PAs (AAPA) features a DEI Resource

Center on their website; the resources available include
Continuing Medical Education (CME), webinars,
and podcasts; links to constituent organizations that
are sponsoring ongoing DEI efforts as well as partner
organizations who collaborate directly with AAPA
in support of inclusivity; and links to other external
resources, including articles, books, podcasts, videos,
and webinars (https://w ww.aapa.org/about/dei-resou
rce-center/). The American Association of Nurse Practitioners (AANP) offers similar resources and groups
them according to the domains of the organization:
practice, continuing education, advocacy, research, and
leadership (https://w ww.aanp.org/diversity-equity-and-
inclusion).
Ultimately, whatever strategies and resources are
employed to develop a useable framework for implicit
bias training, successful implementation is dependent on
consistency in training. One-time training sessions do
not offset deep cultural associations and stereotypes; in
fact, they can be harmful, suggesting that a 30-min module remedies implicit bias. Brief training sessions may be
well-intentioned and designed to promote awareness,
but most often does not lead to a sustained behavioral
change [37]. While incorporating implicit bias training is
a critical step, it certainly is not the end goal. To effect
change, educators and organizational leadership must be
aligned in their strategic focus and demonstrate commitment to inclusion through an integrated process invested
in continuity.
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Strengths and limitations

A strength of this study is the use of a cross-sectional
survey to help derive an understanding of implicit bias
instruction in PA and joint PA/NP postgraduate fellowship/residency training. Because this study describes attitudes related to implicit bias training in postgraduate PA
and NP education, it establishes important implications
for further research. A limitation of our study was the
survey response rate of (41%). The low response rate may
have led to non-response bias, and respondent feedback
was not representative of all postgraduate PA and joint
PA/NP postgraduate programs affiliated with APPAP.
Therefore, generalizability of our findings is limited, as
the percentage of respondents were less than a majority
of those in our sample population. It is worth mentioning that previous research has demonstrated that webbased surveys are not without challenges, given there
is an 11% lower response rate than other survey modes
[38]. Another limitation is the wide range of classroom
and clinical experiences across institutions and between
countries, making it difficult to accurately review and
evaluate the growing concern for implicit bias training in
health care programs. Lastly, using a Likert scale to evaluate attitudes about implicit bias can be associated with
response bias.

Page 7 of 8

Shani Fleming, MSHS, MPH, PA-C, Associate Professor, Graduate School Chief
Equity, Diversity, and Inclusion Officer, University of Maryland Baltimore.
Charles P. Vega MD, Associate Dean, Clinical Professor of Family Medicine and
Director, UC Irvine Program in Medical Education for the Latino Community
(PRIME-LC), School of Medicine, University of California Irvine.
Gerald Glavaz, DHSc, PA-C, Associate Dean, Simon Scholar PA Program, Crean
College of Health and Behavioral Sciences, Chapman University.
Lorena Springer, APPAP Administrator and Membership Manager for distributing the survey to postgraduate programs affiliated with APPAP membership.
Authors’ contributions
V.D.K- Lead Researcher/Investigator, oversight of research, and procedures, and
wrote the first draft of the manuscript. V.D.K, J.S, S.V, G.K. agreed to the research
methodology, reviewed the results, and edited the manuscript. S.V. prepared
the figures. J.S. and G.K. contributed to the discussion section. All authors have
read and approved the final manuscript and ensure this is the case.
Funding
None.
Availability of data and materials
A summary of the datasets generated and/or analyzed during the current
study are not publicly available but are available from the corresponding
author on reasonable request in accordance with the IRB approved protocol.

Declarations
Ethics approval and consent to participate
The study protocol was approved by the University of California Irvine institutional review board (IRB) as self-exempt (Approval Number #727) on January 3,
2022. All methods were carried out in accordance with declaration of Helsinki
with relevant guidelines and regulations. The email introduction to the survey
contained all the necessary elements of written informed consent and submission of the survey indicated the respondents’ consent to participate.

Conclusion
To our knowledge, this is the first study to investigate the
current state of implicit bias training in PA and joint PA/
NP postgraduate residency/fellowship programs. Our
findings unmask the key barriers to offering implicit
bias training in some PA and joint PA/NP postgraduate
education programs and the need for a focused framework to help guide the development and implementation
of implicit bias training in these programs.

Consent for publication
None.

Areas of future research

Received: 16 February 2022 Accepted: 27 July 2022

An area of future inquiry is to examine the effectiveness
of current training offerings and whether postgraduate
PA and NP trainees who have completed implicit bias
training regularly engage in bias-reducing and bias-managing strategies [39]. Another area of exploration is the
training frequency, duration, and perceived efficacy of
implicit bias instruction among postgraduate PA and NP
trainees.
Acknowledgements
We would like to acknowledge and warmly thank the following individuals in
helping with the reviewing and piloting the survey.
Carolyn Bradley-Guidry, DrPH, MPAS, PA-C, Assistant Dean for Diversity,
Inclusion, Equity Affairs-School of Health Professions Associate Professor,
Distinguished Teaching Professor Department of Physician Assistant Studies,
UT Southwestern Medical Center at Dallas.

Competing interests
The authors declare that they have no competing interests.
Author details
1
School of Medicine, Department of Orthopaedic Surgery, University of California Irvine (UCI Health), 101 The City Dr S, Orange, CA 92868, USA. 2 Ronald
O. Perelman Department of Emergency Medicine, NYU Langone Health, 545
First Avenue, Greenberg Hall Suite 6B, New York, NY 10016, USA. 3 Department
of Surgery, Trauma and Critical Care, Medical College of Wisconsin, Milwaukee,
WI, USA. 4 Graduate School, University of Maryland Baltimore, Baltimore, MD,
USA.

References
1. FitzGerald C, Martin A, Berner D, et al. Interventions designed to reduce
implicit prejudices and implicit stereotypes in real world contexts: a
systematic review. BMC Psychol. 2019;7:29. https://doi.org/10.1186/
s40359-019-0299-7.
2. Institute of Medicine. Unequal treatment: confronting racial and ethnic
disparities in health care. Washington, DC: Institute of medicine, Brian
D. Smedley, Adrienne Y. Stith, and Alan R. Nelson, Editors. 2002.
3. FitzGerald C, Hurst S. Implicit bias in healthcare professionals: a systematic review. BMC Med Ethics. 2017;18:19. https://doi.org/10.1186/
s12910-017-0179-8.
4. Dehon E E, Weiss N N, Jones J J, Faulconer W W, Hinton E E, Sterling S
S. A systematic review of the impact of physician implicit racial bias on
clinical decision making. Acad Emerg Med Off J Soc Acad Emerg Med.
2017;24:895–904 Return to ref 6 in article.

Kidd et al. BMC Medical Education

5.

6.
7.
8.
9.
10.

11.
12.
13.
14.

15.
16.
17.
18.
19.

20.

21.

22.

23.
24.
25.

(2022) 22:598

Hall WJ, Chapman MV, Lee KM, et al. Implicit racial/ethnic bias among health
care professionals and its influence on health care outcomes: a systematic
review. Am J Public Health. 2015;105(12):e60–76. https://doi.org/10.2105/
AJPH.2015.302903.
Haider AH, Schneider EB, Sriram N, Dossick DS, Scott VK, Swoboda SM,
et al. Unconscious race and social class bias among acute care surgical
clinicians and clinical treatment decisions. JAMA Surg. 2015;150:457–64.
Green AR, Carney DR, Pallin DJ, Ngo LH, Raymond KL, Iezzoni LI, et al.
Implicit bias among physicians and its prediction of thrombolysis decisions for black and white patients. J Gen Intern Med. 2007;22:1231–8.
Marcelin JR, Siraj DS, Victor R, Kotadia S, Maldonado YA. The impact of
unconscious bias in healthcare: how to recognize and mitigate It. J Infect
Dis. 2019;220(220 Suppl 2):S62–73. https://doi.org/10.1093/infdis/jiz214.
Leonard SA, Main EK, Scott KA, et al. Racial and ethnic disparities in severe
maternal morbidity prevalence and trends. Ann Epidemiol. 2019;33:30–6.
https://doi.org/10.1016/j.annepidem.2019.02.007 [PMID: 30928320].
Corsino L L, Railey K K, Brooks K K, et al. The impact of racial bias in patient
care and medical education: let’s focus on the educator. MedEdPORTAL.
2021;17:11183. https://doi.org/10.15766/mep_2374-8265.11183 Published 2 Sep 2021.
Bromberg GK, Gay EA, Hills-Dunlap K, et al. Using a virtual platform
to teach residents how to respond to Bias. J Gen Intern Med. 2021.
https://doi.org/10.1007/s11606-021-07156-y.
Dyrbye L, Herrin J, West CP, et al. Association of racial bias with burnout
among resident physicians. JAMA Netw Open. 2019;2(7):e197457. https://doi.
org/10.1001/jamanetworkopen.2019.7457 Published 3 Jul 2019.
Jongen C, McCalman J, Bainbridge R. Health workforce cultural competency interventions: a systematic scoping review. BMC Health Serv Res.
2018;18:232. https://doi.org/10.1186/s12913-018-3001-5.
Zeidan AJ, Khatri UG, Aysola J, et al. Implicit bias education and
emergency medicine training: step one? awareness. AEM Educ Train.
2018;3(1):81–5. https://doi.org/10.1002/aet2.10124 Published 24
Sep&nbsp;2018.
Sherman MD, Ricco J, Nelson SC, Nezhad SJ, Prasad S. Implicit bias
training in a residency program: aiming for enduring effects. Fam Med.
2019;51(8):677–81. https://doi.org/10.22454/FamMed.2019.947255.
Maxfield CM, Thorpe MP, Desser TS, et al. Awareness of implicit bias
mitigates discrimination in radiology resident selection. Med Educ.
2020;54(7):637–42. https://doi.org/10.1111/medu.14146.
Barber Doucet H, Ward VL, Johnson TJ, Lee LK. Implicit bias and caring for
diverse populations: pediatric trainee attitudes and gaps in training. Clin
Pediatr. 2021;60(9–10):408–17. https://doi.org/10.1177/00099228211035225.
James JF, MacKelfresh JB, Stoff BK. Dermatology resident application
photos: a trigger of implicit bias? J Am Acad Dermatol. 2021;84(4):1210–1.
https://doi.org/10.1016/j.jaad.2020.04.115.
Alimi Y, Bevilacqua LA, Snyder RA, et al. Microaggressions and implicit
bias in surgical training: an undocumented but pervasive phenomenon
[published online ahead of print, 2021 Apr 9]. Ann Surg. 2021.https://doi.
org/10.1097/SLA.0000000000004917.
Safdieh JE, Govindarajan R, Gelb DJ, Odia Y, Soni M. Core curriculum
guidelines for a required clinical neurology experience [published
correction appears in Neurology. 2019 Jul 16;93(3):135]. Neurology.
2019;92(13):619–626. https://doi.org/10.1212/WNL.0000000000007187
Perdomo J, Tolliver D, Hsu H, et al. Health equity rounds: an interdisciplinary case conference to address implicit bias and structural racism for
faculty and trainees. MedEdPORTAL. 2019;15:10858. https://doi.org/10.
15766/mep_2374-8265.10858 Published 2 Nov 2019.
Dill-Macky A, Hsu CH, Neumayer LA, Nfonsam VN, Turner AP. The role of
implicit bias in surgical resident evaluations [published online ahead of
print, 2021 Dec 29]. J Surg Educ. 2021;S1931–7204(21)00347–0. https://
doi.org/10.1016/j.jsurg.2021.12.003.
Hemphill ME, Maher Z, Ross HM. Addressing gender-related implicit bias
in surgical resident physician education: a set of guidelines. J Surg Educ.
2020;77(3):491–4. https://doi.org/10.1016/j.jsurg.2019.12.014.
Ehie O, Muse I, Hill L, Bastien A. Professionalism: microaggression in
the healthcare setting. Curr Opin Anaesthesiol. 2021;34(2):131–6.
https://doi.org/10.1097/ACO.0000000000000966.
Kurtzman ET, Barnow BS. A comparison of nurse practitioners, physician
assistants, and primary care physicians’ patterns of practice and quality of
care in health centers. Med Care. 2017;55(6):615–22. https://doi.org/10.
1097/MLR.0000000000000689.

Page 8 of 8

26. Morgan PA, Smith VA, Berkowitz TSZ, et al. Impact Of physicians, nurse
practitioners, and physician assistants on utilization and costs for complex patients. Health Aff (Millwood). 2019;38(6):1028–36. https://doi.org/
10.1377/hlthaff.2019.00014.
27. Kidd VD VD, Vanderlinden S S, Hooker RS RS. A national survey of postgraduate physician assistant fellowship and residency programs. BMC
Med Educ. 2021;21(1):212. https://doi.org/10.1186/s12909-021-02613-y
Published 14 Apr 2021.
28. Kidd VD VD, Vanderlinden S S, Spisak JM JM. An analysis of the selection criteria for postgraduate physician assistant residency and fellowship programs in the United States. BMC Med Educ. 2021;21(1):621.
https://doi.org/10.1186/s12909-021-03059-y Published 16 Dec 2021.
29. Kidd VD, Hooker RS. Postgraduate programs in Orthopaedic surgery for
physician assistants and nurse practitioners. Orthop Nurs. 2021;40(4):235–9.
https://doi.org/10.1097/NOR.0000000000000772.
30. Kidd vd. A day in the life: director of orthopedic surgery PA fellowship
program. J Ortho Phys Assist. 2019;7(2):e0042. https://doi.org/10.2106/
JBJS.JOPA.18.00042.
31. Kidd VD. Tankersley D and Virginia Haas (2017) Postgraduate training
programs: fellowships and residencies for PAs and NPs in: the health
professions educator: a practical guide for new and established faculty. https://doi.org/10.1891/9780826177186.0036
32. Kesten KS, Beebe SL. Competency frameworks for nurse practitioner
residency and fellowship programs: comparison, analysis, and recommendations. J Am Assoc Nurse Pract. 202AD;34(1):160–8. https://doi.org/
10.1097/JXX.0000000000000591 Published 19 Mar 2021.
33. Flinter M, Hart AM. Thematic elements of the postgraduate NP residency
year and transition to the primary care provider role in a federally qualified health center. J Nurs Educ Pract. 2016;7(1):95. https://doi.org/10.
5430/jnep.v7n1p95.
34. MacKay M, Glynn D, McVey C, Rissmiller P. Nurse practitioner residency
programs and transition to practice. Nurs Forum. 2018;53(2):156–60.
https://doi.org/10.1111/nuf.12237.
35. Sukhera J, Watling C. A framework for integrating implicit bias recognition into health professions education. Acad Med. 2018;93(1):35–40.
https://doi.org/10.1097/ACM.0000000000001819.
36. Nosek BA, Greenwald AG, Banaji MR. Understanding and using the
implicit association Test: II. Method variables and construct validity. Pers
Soc Psychol Bull. 2005;31(2):166–80. https://doi.org/10.1177/0146167204
271418.
37. Lai CK, Skinner AL, Cooley E, Murrar S, Brauer M, Devos T, Calanchini J,
Xiao YJ, Pedram C, Marshburn CK, Simon S, Blanchar JC, Joy-Gaba JA, Conway J, Redford L, Klein RA, Roussos G, Schellhaas FMH, Burns M, Nosek BA.
Reducing implicit racial preferences: II. Intervention effectiveness across
time. Journal of Experimental Psychology: General. 2016;145(8):1001–16.
https://doi.org/10.1037/xge0000179.
38. Manfreda KL, Bosnjak M, Berzelak J, Haas I, Vehovar V. Web surveys versus
other survey modes: a meta-analysis comparing response rates. Int J Mark
Res. 2008;50(1):79–104. https://doi.org/10.1177/147078530805000107.
39. Devine PG, Forscher PS, Austin AJ, Cox WT. Long-term reduction in
implicit race bias: a prejudice habit-breaking intervention. J Exp Soc
Psychol. 2012;48(6):1267–78. https://doi.org/10.1016/j.jesp.2012.06.003.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

