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Abstract

Consistent with patterns seen in the larger population, bias in medical settings has been well established
and negatively impacts outcomes, quality of care, and patient-clinician interactions. The purpose of this
article is to provide a brief and introductory review of research methods for studying bias in graduate
medical education, including (a) speciUc designs to consider and (b) considerations for overcoming
barriers to implementation. While there are a variety of ways in which bias and inequity can be studied in
medical settings, the unique limitations of graduate medical education may pose numerous challenges
that researchers may need to overcome. Limited research addresses bias and inequity in graduate
medical settings; future research might explore these topics in ways that are tailored to this educational
setting.

Introduction
The importance of studying bias in graduate medical education cannot be overstated. Consistent with patterns
seen in the larger population, bias (ie, when one’s “preconceived opinion or judgment affect[s] their view of
information, people, situations, etc” ) in medical settings has been well established. It negatively impacts
outcomes, quality of care, and patient-clinician interactions.

Due to their reliance on data and medical knowledge, medical providers can have a false sense of objectivity,
especially regarding their decision-making.  Medical trainees are not immune to bias seen in the surrounding
culture.  Understanding the role of medical bias in graduate medical education may provide additional
opportunities to intervene and work toward the goal of providing and receiving equitable care and treatment.
The purpose of this article is to provide a brief and introductory review of research methods for studying bias in
graduate medical education, including (a) method selection and (b) considerations for overcoming barriers to
research.

Method Selection
There are several common ways to study bias. Unlike true experimental designs, the study of bias in graduate
medical education is often conducted with trainees or faculty who work within a fast-paced and naturalistic
context.  Studies often use retrospective data analysis and/or self-assessment of knowledge.  The
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educational setting may not allow researchers to randomize and manipulate independent variables in ways that
enhance scientiUc rigor. Given these limitations, there are several strategies to consider when studying bias or
inequity in graduate medical education (Table 1).

Quantitative Methods
Descriptive research assists with understanding the characteristics of a population or environment. For
example, how often do trainees experience bias themselves, and what types of bias exist in medical education?
Descriptive research might utilize electronic or written self-report surveys, examination of medical treatments,
and/or outcomes of patients treated by those working in graduate medical education.

Correlational research uses similar methodology, however analysis examines trends and/or patterns that may
exist (but does not determine causality). This might include examining whether one group of trainees differs
from another in their experiences, or their own patterns of treating patients. Quasi-experimental research
designs use naturally occurring groups to examine cause-effect relationships, and might allow for comparisons
of different cohorts, or types of residency or training programs. Finally, experimental research can be used to
explore what happens when an independent variable is manipulated. Although it may be more dihcult to
explore and manipulate the construct of bias in medical education, use of narrative-case vignettes and/or
simulated situations allow the researcher to randomize participants and directly manipulate variables of
interest. 

Several self-assessment methods that are commonly used to research phenomena in graduate medical
education should be applied with caution due to their jaws.  Researchers often use the Implicit Apperception
Test (IAT)  to measure unconscious bias, a tool that has a variety of strengths and limitations.  Others may
use self-assessment measures that are proxy or reactionary. These measures assess comfort with or
knowledge of topics immediately following intervention and therefore may be limited in their accuracy. To avoid
these problems, consider the use of valid and reliable measures of interest that are administered at appropriate
time intervals. Valid and reliable tools provide standardized methods of assessment, reduce risk of
measurement error and allow for comparisons across other studies. Being able to adequately replicate Undings
is a cornerstone of good quality research, and the use of reliable tools allows for more consistent and precise
measurements.  It is preferred to use measures that have been previously validated with those working in the
medical Ueld or in educational settings, if not validated among those in graduate medical education,
speciUcally. It is also important to set appropriate time intervals for measurement (eg, administering outcome
measurement immediately postintervention does not allow for assessment of intervention or true change).
Stronger designs use baseline measurements, appropriate covariates, and/or reference groups.  

Qualitative Methods
The study of bias or inequity might also be examined via qualitative methods. Qualitative methods are an ideal
approach when the researcher is aiming to explore and describe themes or explore a hunch prior to use of
quantitative methods. These methods can be particularly helpful in understanding ways in which bias functions
within an educational setting, and, at times, may be less obtrusive and more accessible than survey or
experimental methods.

Qualitative research can be completed by using group interviews (ie., focus groups) or individual interviews,
observational studies, or review of documents or records. For example, previous research has used thematic
analysis of qualitative comments by faculty to explore gender bias in attending physicians’ feedback to
residents.  There are advantages and disadvantages to each method. It is important to have some training in
qualitative methods or collaborate with a qualitative researcher prior to embarking on conducting interviews or
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focus groups, as there are a number of pitfalls with these designs.

Barriers to Implementation
After establishing a research question and determining methodology and protocol, there may be additional
dihculties to contend with. SpeciUcally, while social desirability effects and response bias have been enduring
problems in self-report research,  this is a particularly salient threat to research on bias and inequity.
Asking culturally sensitive questions that appear face-valid may result in trainees providing socially desirable
answers due to fears of retaliation and/or belief they will be perceived as discriminatory. Designing studies that
ensure anonymity, providing reassurance to participants, using validated measures to control for social
desirability effects, while using research assistants who do not represent a power differential (rather than
having an attending physician administer the survey) are all ways to mitigate this threat.

Conducting research on bias and inequity may provoke institutional defensiveness due to concerns that
Undings may reject negatively upon an educational program. This can lead to a refusal of access to trainees,
and in the worst case, retaliation against involved parties. Furthermore, should Undings reject a problematic
pattern of inequity, researchers may be asked to remove data and/or be pressured to soften results.

There are several ways to protect against these threats. First, maximizing the adherence to protocol and use of
the institutional review board(IRB) can be helpful. While IRBs are instrumental in the protection of human
subjects, they can also serve as advocates for the researcher to uphold proper protocols. Second, researchers
should aim to receive permission prior to recruiting and enlist the support of organizational leaders, even if not
required by the IRB. Third, to avoid social desirability effects as well as any priming effects, it is prudent to
avoid words like “bias” or “inequity” when recruiting participants. Considering more benign words like
“attitudes” may avoid alarming others unnecessarily. Finally, avoid presenting preliminary data, and be mindful
of requests for internal presentations to the educational organization. Others working in graduate medical
education who are highly educated, but not well-versed in research, may overinterpret the tentative nature of
the Undings or misconstrue information as performance or program evaluation data.

Finally, as with many studies, it is wise to ensure that studies are streamlined, ehcient, and as convenient as
possible. Given that medical trainees and attending faculty are often inundated with other surveys, projects,
and clinical duties, if a study takes a signiUcant amount of time or is dihcult to complete, it may impair sample
size or result in high levels of attrition. Use of abbreviated and validated measures, research sessions
scheduled during built-in didactics time or group meetings, paired with reasonable incentives to participate
may result in greater participation.

Conclusions
Graduate medical education marks a period of substantial injuence that impacts not only graduate learners,
but also the patients they serve. There is a need for more research on bias and inequity that is tailored to the
practical realities of graduate medical education. Areas of priority for future investigation might include (a) the
role of medical faculty in perpetuating (or reducing) bias and inequity within their programs, (b) examination of
the longer-term impact of experiences of inequity on graduating physicians, and (c) the downstream effects on
care delivery and patient outcomes.

While there are a variety of ways in which bias and inequity can be studied in medical settings, the unique
limitations of graduate medical education may pose numerous challenges that researchers need to overcome.
With practical guidance, such research projects can be incorporated into graduate medical education programs
in unobtrusive ways. With the rapidly changing political and cultural landscape,  adhering to evidence-based,
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rigorous research on bias and inequity may be more important than ever.

Tables and Figures

Acknowledgments
Con3ict of Interest Statement: All authors certify that they have no ahliations with or involvement in any
organization or entity with any Unancial interest or non-Unancial interest in the subject matter or materials
discussed in this manuscript.

Corresponding Author
Danielle L. Terry, PhD, ABPP
Department of Family Medicine, Guthrie Robert Packer Hospital, Sayre, PA
Danielle.terry@guthrie.org

Author A5liations
Danielle L. Terry, PhD, ABPP - Department of Family Medicine, Guthrie Robert Packer Hospital, Sayre, PA
Jessica Graham - Elmira College, Elmira, NY
Christopher P. Terry, PhD - Elmira College, Elmira, NY
Mayanthi Telge, MD - Guthrie Robert Packer Hospital, Sayre, PA

References
1. National Institute on Aging. Glossary of clinical research terms: Bias in research. Accessed November

11, 2024. https://toolkit.ncats.nih.gov/glossary/bias/
2. FitzGerald C, Hurst S. Implicit bias in healthcare professionals: a systematic review. BMC Med Ethics.

2017;18(1):19. doi:10.1186/s12910-017-0179-8
3. Teherani A, Hauer KE, Fernandez A, King TE Jr, Lucey C. How small differences in assessed clinical

performance amplify to large differences in grades and awards: a cascade with serious consequences
for students underrepresented in medicine. Acad Med. 2018;93(9):1286-1292. doi:10.1097/
ACM.0000000000002323

primer-9-34 4

mailto:Danielle.terry@guthrie.org
mailto:Danielle.terry@guthrie.org
https://toolkit.ncats.nih.gov/glossary/bias/
https://toolkit.ncats.nih.gov/glossary/bias/
https://doi.org/10.1186/s12910-017-0179-8
https://doi.org/10.1186/s12910-017-0179-8
https://doi.org/10.1097/ACM.0000000000002323
https://doi.org/10.1097/ACM.0000000000002323
https://doi.org/10.1097/ACM.0000000000002323
https://doi.org/10.1097/ACM.0000000000002323


4. Ibrahim H, Juve AM, Amin A, Railey K, Andolsek KM. Expanding the Study of Bias in Medical Education
Assessment. J Grad Med Educ. 2023;15(6):623-626. doi:10.4300/JGME-D-23-00027.1

5. Uhlmann EL, Cohen GL. “I think it, therefore it’s true”: effects of self-perceived objectivity on hiring
discrimination. Organ Behav Hum Decis Process. 2007;104(2):207-223. doi:10.1016/j.obhdp.2007.07.001

s. Klein R, Julian KA, Snyder ED, et al; From the Gender Equity in Medicine (GEM) workgroup. Gender bias in
resident assessment in graduate medical education: review of the literature. J Gen Intern Med.
2019;34(5):712-719. doi:10.1007/s11606-019-04884-0

7. Terry DL, Terry CP, Trabold A, Nanda MA. Exploring the impact of gender bias among medical
trainees. PRiMER Peer-Rev Rep Med Educ Res. 2024;8:3. doi:10.22454/PRiMER.2024.177437

t. Morley CP. Moving on from self-assessment. PRiMER Peer-Rev Rep Med Educ Res.
2024;8:5. doi:10.22454/PRiMER.2024.624901

9. Cleland J, Durning SJ. Researching Medical Education.John Wiley & Sons;
2022. doi:10.1002/9781119839446

10. Greenwald AG, Banaji MR. Implicit social cognition: attitudes, self-esteem, and stereotypes. Psychol Rev.
1995;102(1):4-27. doi:10.1037/0033-295X.102.1.4

11. Goodall CE. An overview of implicit measures of attitudes: methods, mechanisms, strengths, and
limitations. Commun Methods Meas. 2011;5(3):203-222. doi:10.1080/19312458.2011.596992

12. National Academies of Sciences. Policy, Global Affairs, et al. Reproducibility and Replicability in
Science.National Academies Press; 2019.

13. Cohen MC, Engleberg IN. Focus group research: procedures and pitfalls. Presented at: Convention of the
Eastern Communication Association; May 7, 1989; Ocean City, MD.

14. Edwards AL. The Social Desirability Variable in Personality Assessment and Research. The Dryden Press;
1957.

15. Bispo Júnior JP. Social desirability bias in qualitative health research. Rev Saude Publica. 2022;56:101.
1s. Lüke T, Grosche M. What do I think about inclusive education? It depends on who is asking. Experimental

evidence for a social desirability bias in attitudes towards inclusion. Int J Incl Educ.
2018;22(1):38-53. doi:10.1080/13603116.2017.1348548

17. The White House. Presidential actions: Ending radical and wasteful government DEI programs. January
20, 2025. Accessed February 25, 2025. https://www.whitehouse.gov/presidential-actions/2025/01/
ending-radical-and-wasteful-government-dei-programs-and-preferencing/

 

Copyright © 2025 by the Society of Teachers of Family Medicine

Related Content

Epling JW, Morley CP. Methods Matter: Introducing a Methodological Briefs Series in PRiMER. PRiMER.
2025;9:38. https://doi.org/10.22454/PRiMER.2025.469756

primer-9-34 5

https://doi.org/10.4300/JGME-D-23-00027.1
https://doi.org/10.4300/JGME-D-23-00027.1
https://doi.org/10.1016/j.obhdp.2007.07.001
https://doi.org/10.1016/j.obhdp.2007.07.001
https://doi.org/10.1007/s11606-019-04884-0
https://doi.org/10.1007/s11606-019-04884-0
https://doi.org/10.22454/PRiMER.2024.177437
https://doi.org/10.22454/PRiMER.2024.177437
https://doi.org/10.22454/PRiMER.2024.624901
https://doi.org/10.22454/PRiMER.2024.624901
https://doi.org/10.1002/9781119839446
https://doi.org/10.1002/9781119839446
https://doi.org/10.1037/0033-295X.102.1.4
https://doi.org/10.1037/0033-295X.102.1.4
https://doi.org/10.1080/19312458.2011.596992
https://doi.org/10.1080/19312458.2011.596992
https://doi.org/10.1080/13603116.2017.1348548
https://doi.org/10.1080/13603116.2017.1348548
https://www.whitehouse.gov/presidential-actions/2025/01/ending-radical-and-wasteful-government-dei-programs-and-preferencing/
https://www.whitehouse.gov/presidential-actions/2025/01/ending-radical-and-wasteful-government-dei-programs-and-preferencing/
https://www.whitehouse.gov/presidential-actions/2025/01/ending-radical-and-wasteful-government-dei-programs-and-preferencing/
https://www.whitehouse.gov/presidential-actions/2025/01/ending-radical-and-wasteful-government-dei-programs-and-preferencing/
https://doi.org/10.22454/PRiMER.2025.469756
https://doi.org/10.22454/PRiMER.2025.469756

