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Abstract

Introduction

The wellbeing of sexual and gender minority (SGM) medical students and the impact of their
experiences on career trajectory remain poorly understood. The present study aimed to
characterize the incidence of mistreatment in SGM trainees as well as general perspectives
on the acceptance of SGM individuals across medical and surgical specialties.

Methods

This was a cross sectional survey study of all actively enrolled medical students within the
six University of California campuses conducted in March 2021. An online, survey tool cap-
tured incidence of bullying, discrimination, and suicidal ideation as well as perceived accep-
tance of SGM identities across specialties measured by slider scale. Differences between
SGM and non-SGM respondents were assessed with two-tailed and chi-square tests. Quali-
tative responses were evaluated utilizing a multi-stage, cutting-and-sorting technique.

Results

Of approximately 3,205 students eligible for participation, 383 submitted completed surveys,
representing a response rate of 12.0%. Of these respondents, 26.9% (n = 103) identified as
a sexual or gender minority. Overall, SGM trainees reported higher slider scale scores when
asked about being bullied by other students (20.0 vs. 13.9, P = 0.012) and contemplating
suicide (14.8 vs. 8.8, P = 0.005). Compared to all other specialties, general surgery and sur-
gical subspecialties had the lowest mean slider scale score (52.8) in perceived acceptance
of SGM identities (All P < 0.001). In qualitative responses, students frequently cited lack of
diversity as contributing to this perception. Additionally, 67.0% of SGM students had con-
cerns that disclosure of identity would affect their future career with 18.5% planning to not
disclose during the residency application process.
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Conclusions

Overall, SGM respondents reported higher incidences of bullying and suicidal ideation as
well as increased self-censorship stemming from concerns regarding career advancement,
most prominently in surgery. To address such barriers, institutions must actively promote
diversity in sexual preference and gender identity regardless of specialty.

Introduction

Over the past several decades, social inequities and discrimination against individuals identify-
ing as sexual or gender minorities (SGM) have garnered significant national attention.
Although acceptance of SGM in the United States has generally increased [1], disparities in the
healthcare setting persist. Historically, SGM patients and their families have encountered bar-
riers to care, perpetuating health inequalities in this population [2-4]. Furthermore, SGM phy-
sicians have previously described their individual struggles with discrimination at different
stages of training [5-8]. A survey of SGM physicians found that a majority have faced or wit-
nessed unacceptable behaviors including derogatory comments, social isolation, harassment,
and denied referrals from their non-SGM colleagues [9]. Such experiences in the workplace
may amplify minority-stress related to identity concealment and fear of rejection, which
adversely impact wellbeing and professional standing [10].

Discrimination relating to sexual orientation and gender identity likely permeates through-
out undergraduate medical education. In a 1996 study, one in four residency program direc-
tors admitted bias against SGM applicants who openly expressed their identities [11]. Another
group reported that 16.2% of surgeons and 12.1% of obstetricians/gynecologists were opposed
to SGM trainees entering their respective specialties [12]. More recent data from the 2016 and
2017 Association of American Medical Colleges (AAMC) Graduation Questionnaires revealed
that SGM medical students were more likely to experience mistreatment [13], and subse-
quently, report higher rates of burnout [14]. Adversities encountered at this stage of training
are thought to significantly impact choice of specialty [15] as well as the decision to disclose
one’s sexual orientation and gender identity during the residency application process [16].

Although multiple studies have assessed the implication of SGM identity on residency expe-
rience and career advancement of graduate medical trainees, few have explored this topic in
the undergraduate phase of medical education. The present study characterizes SGM medical
students’ experiences with bullying, discrimination, and identity disclosure as well as the gen-
eral perceptions of undergraduate medical trainees in regards to SGM acceptance among vari-
ous specialties. We hypothesized that SGM medical students would report increased incidence
of mistreatment and that specialties with a history of discrimination against SGM trainees,
such as surgery and obstetrics/gynecology, would be viewed as least accepting.

Methods

This was a cross-sectional study of all actively-enrolled medical students within the University
of California. Approximately 3,205 students across six campuses (Davis, Irvine, Los Angeles,
Riverside, San Diego, San Francisco) were eligible for participation. An online, anonymous
survey tool through a secure form was made available to eligible participants from March 2,
2021 to March 21, 2021 in collaboration with each institution’s Office of Student Affairs.
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Survey design utilized a comprehensive, deliberate and multistage approach. Following a
systematic review of previously published surveys assessing sexual and gender minority train-
ees [17, 18], a preliminary survey was drafted with the assistance of content experts experi-
enced in qualitative research. The preliminary tool was subsequently distributed to medical
students outside of the University of California system as well as medical and surgical residents
for feedback regarding the content and language of the instrument. The finalized survey was
published into the Research Electronic Data Capture (REDCap) database for distribution. Par-
ticipants provided consent prior to initiating the survey. To ensure their anonymity, no unique
identifiers were collected. Responses were only accessible to the authors and were not made
available to the participating institutions’ Offices of Student Affairs. Given the de-identified
nature of the survey, the study was deemed exempt from full review by the Institutional Review
Board at the University of California, Los Angeles.

The survey comprised four sections (S1 Appendix). The first assessed student demograph-
ics including sexual orientation and gender identity as well as age, year of medical school train-
ing, race, relationship status, parental income, and intended residency specialty. Respondents
were classified as SGM if they marked their sexual orientation or gender identity as “bisexual,”
“gay/lesbian,” “queer,” “transgender,” “non-binary,” or “other.” The second section utilized
slider scales [19, 20] to assess each participant’s perceptions and personal comfort level in pur-
suing any of eight specialties. Training fields included anesthesiology, emergency medicine,
family medicine, internal medicine, neurology, obstetrics and gynecology, pediatrics, general
surgery or surgical subspecialties. Respondents were instructed to quantify how accepting of
SGM students attendings were as well as how comfortable they would be in applying to resi-
dency in each of the aforementioned specialties. Scales ranged from 0 to 100 (0 = “Never
Accepting/Comfortable”, 50 = “Sometimes Accepting/Comfortable”, 100 = “Always Accept-
ing/Comfortable”). The third section also utilized slider scales to assess the frequency at which
participants experienced discrimination or bullying as well as contemplated leaving medical
school or committing suicide during their training. Slider scale values are as follows: 0 =
“Never”, 50 = “Sometimes”, 100 = “Always”. The final section was administered only to partic-
ipants identifying as SGM and examined their experiences with identity disclosure during
medical school and the residency application process. Students were able to elaborate on their
responses using free-text sections throughout the survey instrument.

Categorical variables are reported as frequencies with proportions while continuous vari-
ables are reported as means with standard deviation. Mean slider scale scores were calculated
to assess perceived acceptance and level of comfort as well as frequency of experiencing mis-
treatment. To assess differences between SGM and non-SGM participants, univariate compar-
isons were performed using the two-tailed and chi-square tests for continuous and categorical
variables, respectively. A p-value less than 0.05 was considered significant. Stata 16.1 (Stata-
corp, College Station, TX) was used to perform all statistical analysis. Qualitative responses
were assessed using a multi-stage, cutting-and-sorting technique as described previously [21,
22]. Authors JM, SR, and ZT reviewed these responses independently and sorted them into
four general themes.

Results

A total of 383 University of California medical students completed the survey, representing a
response rate of 12.0%. Respondents had an average age of 26.4 years, ranging from 22 to 45
years (Table 1). Students at all levels of undergraduate training as well as individuals on leaves
of absence were represented in the study population. Overall, participants had a wide range of
intended specialties with general surgery or surgical subspecialties (18.3%), internal medicine
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Table 1. Participant demographics stratified by sexual orientation and gender identity.

Overall (n = 383) Non-SGM? (n = 280) SGM (n =103) P-Value
Age, mean (SD) 26.4 (2.8) 26.3 (2.8) 26.6 (2.7) 0.29
Level of Education, n (%) 0.54
MS1 101 (26.4) 78 (27.9) 23(22.3)
MS2 66 (17.2) 46 (16.4) 20 (19.4)
MS3 75 (19.6) 54 (19.3) 21 (20.4)
MS4 124 (32.4) 87 (31.1) 37 (35.9)
Leave of Absence/Other 17 (4.4) 15 (5.4) 2(1.9)
Race, n (%) 0.89
White 136 (35.5) 102 (36.4) 34 (33.0)
Black 19 (5.0) 15 (5.4) 4(3.9)
Latinx/Hispanic 39 (10.2) 27 (9.6) 12 (11.7)
Asian or Pacific Islander 142 (37.1) 103 (36.8) 39(37.9)
Other or Mixed Race 47 (12.3) 33 (11.8) 14 (13.6)
Parental Income, n (%) 0.96
$0-$50,000 111 (29.0) 80 (28.6) 31 (30.1)
$50,000-$100,000 85(22.2) 61 (21.8) 24 (23.3)
$100,00-$250,000 115 (30.0) 86 (30.7) 29 (28.2)
> $250,000 72 (18.8) 53 (18.9) 19 (18.5)
Relationship Status, n (%) 0.029
Single 131 (34.2) 91 (32.5) 40 (38.8)
In A Relationship 250 (65.3) 189 (67.5) 61(59.2)
Other 2(0.5) 0(0) 2(1.9)
Specialty of Interest, n (%) 0.13
Anesthesiology 16 (4.2) 13 (4.6) 3(2.9)
Emergency Medicine 35(9.1) 29 (10.4) 6 (5.8)
Family Medicine 37(9.7) 28 (10.0) 9(8.7)
Internal Medicine 54 (14.1) 44 (15.7) 10 (9.7)
Neurology 8(2.1) 6(2.1) 2(1.9)
Obstetrics and Gynecology 28 (7.3) 17 (6.1) 11 (10.7)
Pediatrics 27 (7.1) 21(7.5) 6 (5.8)
Psychiatry 33(8.6) 17 (6.1) 16 (15.5)
Surgery or Surgical Subspecialties 70 (18.3) 52 (18.6) 18 (17.5)
Undecided 46 (12.0) 32 (11.4) 14 (13.6)
Other 29 (7.6) 21(7.5) 8(7.8)

*SGM—Sexual or Gender Minority.

https://doi.org/10.1371/journal.pone.0260387.t001

(14.1%), and family medicine (9.7%) being most common. Of 383 respondents, 26.9%
(n =103) were classified as a sexual or gender minority. There were no significant differences
in the distributions of age, year of medical school training, race, parental income, or intended

specialty between SGM and non-SGM students.

Overall, SGM trainees more frequently experienced bullying by other students (20.0 vs.
13.9, P = 0.012) compared to their non-SGM peers (Fig 1). Furthermore, these trainees more
often contemplated suicide (14.8 vs. 8.8, P = 0.005). In assessing their experiences with self-
censorship, 39.8% (n = 41) of SGM respondents had previously been advised to avoid disclos-
ing their sexual or gender identity with 67.0% (n = 69) having concerns that disclosure would
affect their future career (Fig 2). Additionally, 49.5% (n = 51) of students classified as SGM
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*P<0.05

Slider Scale Frequency Score

Witnessed Bullied by Bullied by Bullied by Contemplated Contemplated
Discrimination Other Resident or Other Hospital  Leaving Suicide
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B Non-SGM [l SGM

Fig 1. Work environment and mental health scales stratified by SGM identity. Values are as follows 0 = “Never”, 50 = “Sometimes”, 100 = “Always”.
*P-Value < 0.05.

https://doi.org/10.1371/journal.pone.0260387.9001

made efforts to hide their identities while in medical school with 18.5% (n = 19) planning to
not disclose during the residency application process.

Compared to all other specialties, general surgery and surgical subspecialties scored the
lowest (52.8) in perceived acceptance of SGM identities (All P < 0.001) (Fig 3). This was fol-
lowed by neurology (66.9) and anesthesiology (68.7). In general, respondents identifying as
SGM were less comfortable than their non-SGM colleagues in applying for residency to anes-
thesiology (65.1 vs. 74.5, P = 0.001) and to emergency medicine (70.5 vs. 76.5, P = 0.038) (Fig
4A). On subpopulation analysis of third- and fourth-year medical students, however, no
between-group differences were observed in level of comfort pursuing training in any of the
specialties assessed (Fig 4B).

Four central themes were identified from qualitative responses. In general, students (1)
viewed specialties that lack diversity as less accepting of SGM identities, (2) witnessed or per-
sonally experienced misgendering, (3) heard explicit comments regarding individuals of SGM
identity from attendings, residents, and other hospital staff, and (4) viewed SGM identity as a
barrier to career advancement. Theme 1 generated the most comments with students citing
lack of sexual and gender as well as racial diversity:

“Many surgical specialties are male-dominated and tend to primarily be white males. The
most homophobic and transphobic comments I have ever witnessed were during surgical
rotations.”
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Advised to Avoid Disclosing Concerns that Disclosure will
Sexual/Gender Identity Affect Future Career

Hide Sexual/Gender Identity Plan for Disclosure During
in Medical School Residency Application

¢

B Yes M No M Declined to Answer/Undecided

Fig 2. Barriers encountered by students classified as sexual and gender minorities. Participants were directed to these questions if they
identified as a sexual or gender minority. Responses included Yes, No, Decline to Answer, and Undecided.

https://doi.org/10.1371/journal.pone.0260387.9002
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Anesthesiology

Emergency Medicine

Family Medicine

Internal Medicine O
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Pediatrics O
Surgery
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Perceived Acceptance of SGM Identities

Fig 3. Perceived acceptance of sexual and gender minority identities amongst medical and surgical specialties. Values are as
follows: 0 = “Never Accepting”, 50 = “Sometimes Accepting”, 100 = “Always Accepting”. Dots depict medians while bars depict
interquartile ranges. Kernel Density is represented on this violin plot.

https://doi.org/10.1371/journal.pone.0260387.9003
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Fig 4. Level of comfort in applying to medical and surgical specialties stratified by SGM identity. Values are as follows: 0 = “Never
Comfortable”, 50 = “Sometimes Comfortable”, 100 = “Always Comfortable”. *P-Value < 0.05.

https://doi.org/10.1371/journal.pone.0260387.9004
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Furthermore, respondents noted that this lack of diversity subsequently led to values incon-
gruent to those of trainees:

“I do not see my own identity or beliefs reflected in attendings and residents in surgery.
Surgical culture tends to be blunt and often politically incorrect. I would not feel I could be
myself or be open about my relationship/sexuality in this specialty. I would not feel safe
bringing my partner around other surgeons.”

A summary of themes with representative comments are reported in S2 Appendix.

Discussion

With increasing acceptance and visibility of diverse sexual orientations and gender identities,
efforts to dismantle systemic barriers to the advancement of this community have become
increasingly important. Several studies from previous decades have revealed inherent bias
against undergraduate medical trainees who identify as sexual and gender minorities, under-
scoring the need for reform [11, 12]. As the first study to date assessing medical students’ expe-
riences and perspectives on the acceptance of SGM trainees among various medical and
surgical specialties, this work made several key observations. Compared to their peers, SGM
medical students more often encountered episodes of mistreatment as well as more frequently
contemplated suicide. Additionally, a majority of these trainees expressed concern that their
sexual orientation or gender identity would negatively impact their future career with 39.8%
being previously advised to avoid disclosure. Overall, general surgery and surgical subspecial-
ties were perceived to be the least accepting of SGM medical students, which may partially be
attributable to lack of diversity in the field.

Similar to existing literature assessing medical trainees’ experiences with mistreatment,
SGM respondents noted increased incidence of bullying by other students. Alarmingly, these
individuals also reported more frequent thoughts of committing suicide than their peers. Uti-
lizing the AAMC’s Graduation Questionnaire, Hill ef al. reported that 43.5% of SGM students
experienced at least one episode of mistreatment compared to 23.6% of their non-SGM coun-
terparts [13]. In the current study, respondents identified various forms of mistreatment previ-
ously shown to exacerbate minority-stress in SGM individuals, including misgendering [23]
and derogatory comments regarding sexual orientation or gender identity [24]. The burden of
minority-stress has been previously noted to contribute to poor mental health and increased
suicidal ideation in the general SGM population [25, 26]. These lived experiences pervade into
medical training and most likely contribute to SGM trainees across the United States reporting
disproportionate incidences of burnout [14] and depression [27]. To safeguard all students
and foster an inclusive learning environment, individual institutions must reform to prevent
mistreatment by educating both trainees and faculty as well as actively enforcing policies com-
batting these events.

In addition to addressing minority-stress, institutions must also acknowledge the impact of
SGM identity on career trajectory. As noted, a majority of SGM trainees were found to have
concerns regarding how their identities would affect future advancement with 18.5% planning
to not disclose during the residency application process. Identity concealment remains a sig-
nificant source of stress for SGM individuals with many opting to “pass” or “blend” into the
dominant cisgender heterosexual population [23, 28]. Similar to previous work [17], SGM stu-
dents surveyed feared that disclosure would consequently lead to rejection from residency pro-
grams. Though the studies that noted discrimination against SGM applicants in residency
selection are decades-old [11, 12], these fears persist and remain valid. Such concerns should
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be addressed by both medical school and professional organization leadership as these not
only negatively impact trainees’ experiences but also contribute to lack of diversity in certain
fields.

Overall, respondents in the present study perceived surgery and its subspecialties as least
accepting of SGM medical students. Historically, the field has been observed to hold unfavor-
able attitudes towards individuals of non-traditional sexual orientations or gender identities. In
fact, studies from previous decades noted that 30% of surgeons expressed homophobic senti-
ments [29, 30] with 16% noting that they would discourage SGM trainees from entering their
specialty [12]. Although surgery and its subspecialties have progressed since the publication of
these studies, SGM trainees remain underrepresented and continue to face barriers not encoun-
tered by their peers [7, 8]. In 2014, Lee and colleagues found that 54% of surgical residents,
regardless of their sexual or gender identity, witnessed homophobic remarks from other train-
ees, nurses, and attendings [17]. Of the SGM residents surveyed, a majority reported actively
concealing their identity from their colleagues due to fears of rejection and discrimination.

In addition to concerns regarding discrimination on the basis of sexual orientation and
gender identity, respondents in the current study cited lack of diversity as factoring into the
perception that surgery is unaccepting of SGM individuals. Describing their experiences dur-
ing surgical rotations, students utilized terms such as “white cis-male dominated,” “fraternity,”
and “boys’ club.” Although representation of SGM identities in Medicine has yet to be studied,
a large body of evidence has demonstrated the underrepresentation of women and racial
minorities in academic surgical leadership positions [31-38]. Compared to other fields, sur-
gery and its subspecialties remain the least diverse with data from the AAMC’s 2019 Diversity
in Medicine Report revealing that surgeons remain predominantly white and male [39]. Lack
of access to attendings and mentors of similar backgrounds may perpetuate the perception
that surgery is unaccepting of SGM identity. In an effort to promote diversity, professional
organizations and individual residency programs must actively recruit underrepresented indi-
viduals at all levels of training. Such efforts require internal review of each institution’s culture
and commitment to diversity as well as pipeline programs and targeted recruitment for under-
represented trainees [40, 41]. Aside from addressing its history of discrimination, Medicine
regardless of specialty must also transition from not only tolerating and accepting diversity but
to embracing and promoting it in its various forms.

As acceptance and visibility of SGM individuals continues to grow, understanding and pro-
moting diversity becomes of paramount importance to both medical education and patient
care. Overall, undergraduate medical trainees have consistently expressed interest in receiving
formal education on SGM healthcare [24, 42]. Implementation of educational interventions,
such as lectures designed by physicians with expertise in the topic as well as small group ses-
sions with SGM patient visitors, have previously been demonstrated to be effective in increas-
ing students’ confidence in interacting and evaluating members of this community [43-45]. In
addition to educating trainees about the unique challenges of this population, representation
of SGM individuals across specialties must also be addressed. Assessing both trainees and prac-
titioners, Sitkin and colleagues noted that those identifying as SGM valued role models with
similar identities when choosing specialties [15]. Furthermore, increasing diversity across all
specialties may improve patient experiences. Interactions with a heteronormative healthcare
system as well as with providers that lack sufficient knowledge about SGM-specific issues
increases stress and perpetuates healthcare disparities within this community [46]. Access to
SGM or non-SGM “ally” providers may be beneficial to patient-physician interactions and
thus improve healthcare in this population. Therefore, all medical and surgical specialties, par-
ticularly those in which SGM physicians are underrepresented, may benefit from efforts to
increase diversity.
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The present study has several important limitations inherent to the survey tool’s voluntary
nature. Overall, response rate was only 12.0%, affecting our ability to generalize our findings to
all actively enrolled University of California medical students. Furthermore, 26.9% of respon-
dents identified as SGM, which may represent response bias. Naturally, SGM students are
more invested in topics affecting their own community and are therefore more likely to partic-
ipate. Similarly, non-SGM “ally” medical students may also have been more likely to respond
to our survey. This response bias may have affected perceived SGM acceptance among special-
ties as well as qualitative responses provided. Finally, this survey was only made available to
medical students at six University of California campuses. Further work is necessary to assess
this topic across institutions. Nonetheless, this study is the first to provide insight on under-
graduate medical trainees’ perspectives on SGM acceptance among select medical and surgical
specialties.

Opver the past several decades, Medicine has taken steps to address its history of discrimina-
tion against SGM patients and providers. However, the current study highlights the need for
continued efforts to address barriers present in undergraduate medical education, specifically
in general surgery and surgical subspecialties. To continue progressing, Medicine must transi-
tion from not only tolerating and accepting SGM providers and trainees but to actively pro-
moting diversity in sexual preference and gender identity regardless of specialty.
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(DOCX)

Author Contributions

Conceptualization: Josef Madrigal, Sarah Rudasill, Zachary Tran.

Data curation: Josef Madrigal, Sarah Rudasill, Zachary Tran.

Formal analysis: Josef Madrigal, Sarah Rudasill, Zachary Tran.

Investigation: Josef Madrigal, Sarah Rudasill, Zachary Tran, Peyman Benharash.
Methodology: Josef Madrigal, Sarah Rudasill, Zachary Tran, Peyman Benharash.
Resources: Peyman Benharash.

Supervision: Jonathan Bergman, Peyman Benharash.

Writing - original draft: Josef Madrigal, Sarah Rudasill, Zachary Tran, Jonathan Bergman,
Peyman Benharash.

References

1. Adamczyk A, Liao YC. Examining Public Opinion about LGBTQ-Related Issues in the United States
and Across Multiple Nations. Annu Rev Sociol. 2019; 45:401-423.

PLOS ONE | https://doi.org/10.1371/journal.pone.0260387 November 19, 2021 11/14


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0260387.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0260387.s002
https://doi.org/10.1371/journal.pone.0260387

PLOS ONE

Sexual and gender minority identity in undergraduate medical education

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.
22,

23.

Institute of Medicine (US) Committee on Lesbian, Gay, Bisexual, and Transgender Health Issues and
Research Gaps and Opportunities. The Health of Lesbian, Gay, Bisexual, and Transgender People:
Building a Foundation for Better Understanding. Washington (DC): National Academies Press (US);
2011. https://www.ncbi.nim.nih.gov/books/NBK64806/

Wahlert L, Fiester A. A False Sense of Security: Lesbian, Gay, Bisexual, and Transgender (LGBT) Sur-
rogate Health Care Decision-Making Rights. J Am Board Fam Med. 2013; 26(6):802—804. https://doi.
org/10.3122/jabfm.2013.06.130130 PMID: 24204078

Blosnich JR, Farmer GW, Lee JGL, Silenzio VMB, Bowen DJ. Health Inequalities among Sexual Minor-
ity Adults: Evidence from Ten U.S. States, 2010. Am J Prev Med. 2014; 46(4):337-349. https://doi.org/
10.1016/j.amepre.2013.11.010 PMID: 24650836

Schuster MA. On Being Gay in Medicine. Acad Pediatr. 2012; 12(2):75-78. https://doi.org/10.1016/j.
acap.2012.01.005 PMID: 22424395

Gabrani A, Pal S. Physician and Gay: Am | Safe at Work? Acad Med. 2019; 94(6):753—754. https://doi.
org/10.1097/ACM.0000000000002633 PMID: 30730371

Kirkorowicz J. 2020 AAST Diversity and Inclusion Essay Contest Submission. Trauma Surg Acute Care
Open. 2021; 6(Suppl 1):650. https://doi.org/10.1136/tsaco-2020-000650 PMID: 33905464

Pillado, E. Being Queer without Proximal or Distal Control. Society for Vascular Surgery; 2021. https:/
vascular.org/news-advocacy/being-queer-without-proximal-or-distal-control.

Eliason MJ, Dibble SL, Robertson PA. Lesbian, Gay, Bisexual, and Transgender (LGBT) Physicians’
Experiences in the Workplace. J Homosex. 2011; 58(10):1355—-1371. https://doi.org/10.1080/
00918369.2011.614902 PMID: 22029561

Douglass RP, Conlin SE, Duffy RD. Beyond Happiness: Minority Stress and Life Meaning Among LGB
Individuals. J Homosex. 2020; 67(11):1587—1602. https://doi.org/10.1080/00918369.2019.1600900
PMID: 31006354

Oriel KA, Madlon-Kay DJ, Govaker D, Mersy DJ. Gay and Lesbian Physicians in Training: Family Prac-
tice Program Directors’ Attitudes and Students’ Perceptions of Bias. Fam Med. 1996; 28(10):720-725.
PMID: 8937874

Ramos MM, Téllez CM, Palley TB, Umland BE, Skipper BJ. Attitudes of Physicians Practicing in New
Mexico toward Gay Men and Lesbians in the Profession. Acad Med. 1998; 73(4):436—438. https://doi.
org/10.1097/00001888-199804000-00020 PMID: 9580724

Hill KA, Samuels EA, Gross CP, Desai MM, Zelin NS, Latimore D, et al. Assessment of the Prevalence
of Medical Student Mistreatment by Sex, Race/Ethnicity, and Sexual Orientation. JAMA Intern Med.
2020; 180(5):653-665. https://doi.org/10.1001/jamainternmed.2020.0030 PMID: 32091540

Samuels EA, Boatright DH, Wong AH, Cramer LD, Desai MM, Solotke MT, et al. Association Between
Sexual Orientation, Mistreatment, and Burnout Among US Medical Students. JAMA Netw Open. 2021;
4(2):e2036136. https://doi.org/10.1001/jamanetworkopen.2020.36136 PMID: 33528552

Sitkin NA, Pachankis JE. Specialty Choice among Sexual and Gender Minorities in Medicine: The Role
of Specialty Prestige, Perceived Inclusion, and Medical School Climate. LGBT Heal. 2016; 3(6):451—
460.

Hosadurg N. Residency Applications: Overcoming Redundancy with Disclosure. Acad Med. 2018; 93
(5):676. https://doi.org/10.1097/ACM.0000000000002172 PMID: 29443710

Lee KP, Kelz RR, Dubé B, Morris JB. Attitude and Perceptions of the Other Underrepresented Minority
in Surgery. J Surg Educ. 2014; 71(6):e47-52. https://doi.org/10.1016/j.jsurg.2014.05.008 PMID:
24974336

Mansh M, White W, Gee-Tong L, Lunn MR, Obedin-Maliver J, Stewart L, et al. Sexual and Gender
Minority Identity Disclosure during Undergraduate Medical Education: “In the Closet” in Medical School.
Acad Med. 2015; 90(5):634—44. https://doi.org/10.1097/ACM.0000000000000657 PMID: 25692563

Sullivan GM, Artino AR. Analyzing and Interpreting Data From Likert-Type Scales. J Grad Med Educ.
2013; 5(4):541-542. https://doi.org/10.4300/JGME-5-4-18 PMID: 24454995

Voutilainen A, Pitkdaho T, Kvist T, Vehvilainen-Julkunen K. How to Ask about Patient Satisfaction? The
Visual Analogue Scale is Less Vulnerable to Confounding Factors and Ceiling Effect than a Symmetric
Likert Scale. J Adv Nurs. 2016; 72(4):946-957. https://doi.org/10.1111/jan.12875 PMID: 26689434

Ryan GW, Bernard HR. Techniques to Identify Themes. Field Methods. 2003; 15(1):85—-109.

Bergman J, Ballon-Landa E, Lorenz KA, Sauceda J, Saigal CS, Bennett CJ, et al. Community-Part-
nered Collaboration to Build an Integrated Palliative Care Clinic: The View From Urology. Am J Hosp
Palliat Med. 2016; 33(2):164—170. https://doi.org/10.1177/1049909114555156 PMID: 25326489

Rood BA, Maroney MR, Puckett JA, Berman AK, Reisner SL, Pantalone DW. Identity Concealment in
Transgender Adults: A Qualitative Assessment of Minority Stress and Gender Affirmation. Am J Ortho-
psychiatry. 2017; 87(6):704—713. https://doi.org/10.1037/0rt0000303 PMID: 29154610

PLOS ONE | https://doi.org/10.1371/journal.pone.0260387 November 19, 2021 12/14


https://www.ncbi.nlm.nih.gov/books/NBK64806/
https://doi.org/10.3122/jabfm.2013.06.130130
https://doi.org/10.3122/jabfm.2013.06.130130
http://www.ncbi.nlm.nih.gov/pubmed/24204078
https://doi.org/10.1016/j.amepre.2013.11.010
https://doi.org/10.1016/j.amepre.2013.11.010
http://www.ncbi.nlm.nih.gov/pubmed/24650836
https://doi.org/10.1016/j.acap.2012.01.005
https://doi.org/10.1016/j.acap.2012.01.005
http://www.ncbi.nlm.nih.gov/pubmed/22424395
https://doi.org/10.1097/ACM.0000000000002633
https://doi.org/10.1097/ACM.0000000000002633
http://www.ncbi.nlm.nih.gov/pubmed/30730371
https://doi.org/10.1136/tsaco-2020-000650
http://www.ncbi.nlm.nih.gov/pubmed/33905464
https://vascular.org/news-advocacy/being-queer-without-proximal-or-distal-control
https://vascular.org/news-advocacy/being-queer-without-proximal-or-distal-control
https://doi.org/10.1080/00918369.2011.614902
https://doi.org/10.1080/00918369.2011.614902
http://www.ncbi.nlm.nih.gov/pubmed/22029561
https://doi.org/10.1080/00918369.2019.1600900
http://www.ncbi.nlm.nih.gov/pubmed/31006354
http://www.ncbi.nlm.nih.gov/pubmed/8937874
https://doi.org/10.1097/00001888-199804000-00020
https://doi.org/10.1097/00001888-199804000-00020
http://www.ncbi.nlm.nih.gov/pubmed/9580724
https://doi.org/10.1001/jamainternmed.2020.0030
http://www.ncbi.nlm.nih.gov/pubmed/32091540
https://doi.org/10.1001/jamanetworkopen.2020.36136
http://www.ncbi.nlm.nih.gov/pubmed/33528552
https://doi.org/10.1097/ACM.0000000000002172
http://www.ncbi.nlm.nih.gov/pubmed/29443710
https://doi.org/10.1016/j.jsurg.2014.05.008
http://www.ncbi.nlm.nih.gov/pubmed/24974336
https://doi.org/10.1097/ACM.0000000000000657
http://www.ncbi.nlm.nih.gov/pubmed/25692563
https://doi.org/10.4300/JGME-5-4-18
http://www.ncbi.nlm.nih.gov/pubmed/24454995
https://doi.org/10.1111/jan.12875
http://www.ncbi.nlm.nih.gov/pubmed/26689434
https://doi.org/10.1177/1049909114555156
http://www.ncbi.nlm.nih.gov/pubmed/25326489
https://doi.org/10.1037/ort0000303
http://www.ncbi.nlm.nih.gov/pubmed/29154610
https://doi.org/10.1371/journal.pone.0260387

PLOS ONE

Sexual and gender minority identity in undergraduate medical education

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

M.

42,

43.

44,

Nama N, MacPherson P, Sampson M, McMillan HJ. Medical Students’ Perception of Lesbian, Gay,
Bisexual, and Transgender (LGBT) Discrimination in their Learning Environment and their Self-
Reported Comfort Level for Caring for LGBT Patients: A Survey Study. Med Educ Online. 2017; 22
(1):1-8.

Silenzio VMB, Pena JB, Duberstein PR, Cerel J, Knox KL. Sexual Orientation and Risk Factors for Sui-
cidal Ideation and Suicide Attempts among Adolescents and Young Adults. Am J Public Health. 2007;
97(11):2017-9. https://doi.org/10.2105/AJPH.2006.095943 PMID: 17901445

Meyer IH, Russell ST, Hammack PL, Frost DM, Wilson BDM. Minority Stress, Distress, and Suicide
Attempts in Three Cohorts of Sexual Minority Adults: A U.S. Probability Sample. PLoS One. 2021; 16
(3):€0246827. https://doi.org/10.1371/journal.pone.0246827 PMID: 33657122

Lapinski J, Sexton P. Still in the Closet: The Invisible Minority in Medical Education. BMC Med Educ.
2014; 14(1):1-8. https://doi.org/10.1186/1472-6920-14-171 PMID: 25128252

Timmins L, Rimes KA, Rahman Q. Minority Stressors, Rumination, and Psychological Distress in Les-
bian, Gay, and Bisexual Individuals. Arch Sex Behav. 2020; 49(2):661-680. https://doi.org/10.1007/
$10508-019-01502-2 PMID: 31332645

Mathews C, Booth MW, Turner JD. Physicians’ Attitudes toward Homosexuality: Survey of a California
County Medical Society. West J Med. 1986; 144(1):106—110. PMID: 3953065

Burke BP, White JC. Wellbeing of Gay, Lesbian, and Bisexual Doctors. Br Med J. 2001; 322
(7283):422-424.

Nonnemaker L. Women Physicians in Academic Medicine—New Insights from Cohort Studies. N Eng/
J Med. 2000; 342(6):399-405. https://doi.org/10.1056/NEJM200002103420606 PMID: 10666431

Rochon PA, Davidoff F, Levinson W. Women in Academic Medicine Leadership: Has Anything
Changed in 25 Years? Acad Med. 2016; 91(8):1053—-1056. https://doi.org/10.1097/ACM.
0000000000001281 PMID: 27306972

Boiko JR, Anderson AJM, Gordon RA. Representation of Women among Academic Grand Rounds
Speakers. JAMA Intern Med. 2017; 177(5):722—724. https://doi.org/10.1001/jamainternmed.2016.9646
PMID: 28264094

Larson AR, Sharkey KM, Poorman JA, Kan CK, Moeschler SM, Chandrabose R, et al. Representation
of Women among Invited Speakers at Medical Specialty Conferences. J Women’s Heal. 2020; 29
(4):550-560. https://doi.org/10.1089/jwh.2019.7723 PMID: 31687866

Fang D, Moy E, Colburn L, Hurley J. Racial and Ethnic Disparities in Faculty Promotion in Academic
Medicine. J Am Med Assoc. 2000; 284(9):1085-1092.

Yu PT, Parsa P V., Hassanein O, Rogers SO, Chang DC. Minorities Struggle to Advance in Academic
Medicine: A 12-y Review of Diversity at the Highest Levels of America’s Teaching Institutions. J Surg
Res. 2013; 182(2):212—218. https://doi.org/10.1016/j.jss.2012.06.049 PMID: 23582226

Gerull KM, Wahba BM, Goldin LM, McAllister J, Wright A, Cochran A, et al. Representation of Women
in Speaking Roles at Surgical Conferences. Am J Surg. 2020; 220(1):20-26. https://doi.org/10.1016/].
amjsurg.2019.09.004 PMID: 31530377

Lee SK, Chang J, Kadakia N, Solomon NL, Garberoglio CA, Abou-Zamzam AM, et al. Trends in Partici-
pation and Authorship of Women at the Pacific Coast Surgical Association Meeting, 2008—2018. JAMA
Surg. 2020; 155(9):891-893. https://doi.org/10.1001/jamasurg.2020.2182 PMID: 32667661

Association of American Medical Colleges. Diversity in Medicine: Facts and Figures 2019 | AAMC.
https://www.aamc.org/data-reports/workforce/report/diversity-medicine-facts-and-figures-2019.

Deas D, Pisano ED, Mainous AG, Johnson NG, Singleton MH, Gordon L, et al. Improving Diversity
through Strategic Planning: A 10-Year (2002—-2012) Experience at the Medical University of South
Carolina. Acad Med. 2012; 87(11):1548-55. https://doi.org/10.1097/ACM.0b013e31826d63e0 PMID:
23018331

Costa PC, Gardner AK. Strategies to Increase Diversity in Surgical Residency. Curr Surg Rep. 2021;
9:11.

Greene MZ, France K, Kreider EF, Wolfe-Roubatis E, Chen KD, Wu A, et al. Comparing Medical, Den-
tal, and Nursing Students’ Preparedness to Address Lesbian, Gay, Bisexual, Transgender, and Queer
Health. PLoS One. 2018; 13(9):€0204104. https://doi.org/10.1371/journal.pone.0204104 PMID:
30235283

Pratt-Chapman ML. Implementation of Sexual and Gender Minority Health Curricula in Health Care Pro-
fessional Schools: A Qualitative Study. BMC Med Educ. 2020; 20(1). https://doi.org/10.1186/s12909-
020-02045-0 PMID: 32375760

Morris M, Cooper RL, Ramesh A, Tabatabai M, Arcury TA, Shinn M, et al. Training to Reduce LGBTQ-
Related Bias among Medical, Nursing, and Dental Students and Providers: A Systematic Review. BMC
Med Educ. 2019; 19(1):1-13.

PLOS ONE | https://doi.org/10.1371/journal.pone.0260387 November 19, 2021 13/14


https://doi.org/10.2105/AJPH.2006.095943
http://www.ncbi.nlm.nih.gov/pubmed/17901445
https://doi.org/10.1371/journal.pone.0246827
http://www.ncbi.nlm.nih.gov/pubmed/33657122
https://doi.org/10.1186/1472-6920-14-171
http://www.ncbi.nlm.nih.gov/pubmed/25128252
https://doi.org/10.1007/s10508-019-01502-2
https://doi.org/10.1007/s10508-019-01502-2
http://www.ncbi.nlm.nih.gov/pubmed/31332645
http://www.ncbi.nlm.nih.gov/pubmed/3953065
https://doi.org/10.1056/NEJM200002103420606
http://www.ncbi.nlm.nih.gov/pubmed/10666431
https://doi.org/10.1097/ACM.0000000000001281
https://doi.org/10.1097/ACM.0000000000001281
http://www.ncbi.nlm.nih.gov/pubmed/27306972
https://doi.org/10.1001/jamainternmed.2016.9646
http://www.ncbi.nlm.nih.gov/pubmed/28264094
https://doi.org/10.1089/jwh.2019.7723
http://www.ncbi.nlm.nih.gov/pubmed/31687866
https://doi.org/10.1016/j.jss.2012.06.049
http://www.ncbi.nlm.nih.gov/pubmed/23582226
https://doi.org/10.1016/j.amjsurg.2019.09.004
https://doi.org/10.1016/j.amjsurg.2019.09.004
http://www.ncbi.nlm.nih.gov/pubmed/31530377
https://doi.org/10.1001/jamasurg.2020.2182
http://www.ncbi.nlm.nih.gov/pubmed/32667661
https://www.aamc.org/data-reports/workforce/report/diversity-medicine-facts-and-figures-2019
https://doi.org/10.1097/ACM.0b013e31826d63e0
http://www.ncbi.nlm.nih.gov/pubmed/23018331
https://doi.org/10.1371/journal.pone.0204104
http://www.ncbi.nlm.nih.gov/pubmed/30235283
https://doi.org/10.1186/s12909-020-02045-0
https://doi.org/10.1186/s12909-020-02045-0
http://www.ncbi.nlm.nih.gov/pubmed/32375760
https://doi.org/10.1371/journal.pone.0260387

PLOS ONE Sexual and gender minority identity in undergraduate medical education

45. Salkind J, Gishen F, Drage G, Kavanagh J, Potts HWW. LGBT+ Health Teaching within the Undergrad-
uate Medical Curriculum. Int J Environ Res Public Health. 2019; 16(13). https://doi.org/10.3390/
ijerph16132305 PMID: 31261831

46. Smith SK, Turell SC. Perceptions of Healthcare Experiences: Relational and Communicative Compe-
tencies to Improve Care for LGBT People. J Soc Issues. 2017; 73(3):637-657.

PLOS ONE | https://doi.org/10.1371/journal.pone.0260387 November 19, 2021 14/14


https://doi.org/10.3390/ijerph16132305
https://doi.org/10.3390/ijerph16132305
http://www.ncbi.nlm.nih.gov/pubmed/31261831
https://doi.org/10.1371/journal.pone.0260387

